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Preface

It is well known in the sports world that many times, young female athletes do not take in
enough calories to meet their energy demands [1, 2]. This deficiency is not always associated
with an eating disorder [3]. This is not only true for athletes, but is also true for female recre-
ational players, given society’s role in subsidizing body image distortions in the broad realm
of social media [4]. An imbalance between caloric intake and energy demand for exercise or
sports performance may cause bodily impairments or impaired physiological function that
continue to evolve undetected, unless professionals, educators, and family members are
trained to recognize the risk factors that contribute to energy deficiency [4—6]. It is not well
known why some girls and young women are more vulnerable to this pathology than others.
Yet there are some commonalities that can be elucidated or demystified for early detection.
Contributing variables to energy restriction or imbalances between energy intake and energy
expenditure can be grouped into two broad categories: high training volume and inadequate
energy intake [5].

Yet what are the hypothesized factors that contribute to these broad categories? High vol-
ume of training may result from: high training demand, poor training program, and/or exercise
dependence/addiction [3, 7, 8]. Inadequate energy intake can be impacted by body image dis-
satisfaction and disordered eating and eating disorders [5, 9, 10].

Also sports in which a lower body weight enhances sports performance or is aesthetically
desirable may cause girls and young women to intentionally restrict caloric intake without an
underlying pathology such as an eating disorder [8, 11, 12]. Additionally, some athletes, par-
ticularly college athletes, significantly underestimate their energy requirements for their sport
[13, 14]. Sports which have a high energy demand, such as swimming and ultradistance sports
may require athletes to consciously increase food consumption throughout the day even when
they are not particularly hungry [15-18].

Slightly outside the arena of sports performance is another possible contributing construct
to energy deficiency which is behavioral in nature and that is exercise addiction [19, 20]. These
individuals feel constantly pressured to exercise. While not always the intent, this condition is
associated with negative energy balance and weight loss. Another behavioral pattern that is not
so well known in the sports arena that may contribute to energy deficiency is orthorexia ner-
vosa. Orthorexia is a pathological fixation on healthy eating. This may lead to restrictive eating
and malnourishment [21].

It is for these reasons and many others that this book was written, namely, to help alleviate
the suffering of girls and women who may be walking down a pathological walkway that has
long-term adverse health outcomes without even knowing it. It is up to the professionals and
educators who touch the lives of these young girls and women to be knowledgeable about the
signs and symptoms suggesting impaired physiological function.
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Sports Medicine (ACSM) and is certified by ACSM as a Program
Director (PD) in the Rehabilitative Sciences. She is also certified
by ACSM as a Clinical Exercise Physiologist (CEP) and Exercise
Test Technologist (ETT). As an exercise physiologist, she believes
that “Exercise is Medicine.” Additionally, she maintains certifica-
tions from the American Council of Exercise (ACE) and the
Biofeedback Certification International Alliance (BCIA). In order
to maintain these certifications, professionals must meet education
and training standards progressively to recertify. She is continually
studying and learning.

Her area of research for the past 30 years has been examining
how psychological stress affects physiological functions. She has
been interested in two primary axes: the Gonadotropin-Releasing
Hormone (GnRH) axis and the Cortisol-Releasing Hormone
(CRH) axis. The GnRH axis affects the female menstrual system
through the production of Follicle-Stimulating Hormone (FSH)
and Luteinizing Hormone (LH) by the Anterior Pituitary. These
two axes are intricately connected. In times of war, or extremely
stressful situations, we may see women’s menstrual cycles abrupted
through the disruption of GnRH by CRH at the level of the hypo-
thalamus. However, in a laboratory setting, it is almost impossible
to stimulate a severe enough stress response to elicit menstrual dys-
function in women.

Because of the difficulty in eliciting a strong enough stimulus to
disrupt the GnRH axis in a laboratory setting, her studies have
evolved into examining exercise programs that alter the stress
response positively. The coping programs or behaviors that she
examined in her studies include walking, yoga, heart rate variabil-
ity (HRV) breathing training using biofeedback and meditation.
These types of programs help women cope with the daily stressors
in their life.

Her future career plans are to begin a web-based consulting pro-
gram for women and children who suffer from anxiety and disor-
dered eating using exercise and meditation as a coping tool.
Exercise changes your physiology and meditation opens your mind
to the many gifts that are available in your life. Her plans are to
retire to Tucson AZ where she will use her gifts to help others.
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Besides the lectures/presentations given and articles previously
published, she hopes her written chapters in this book will give the
reader a useful reference source upon which they can build.

Newton’s Law states “an object at rest remains at rest, and an
object in motion remains in motion,” so it is incumbent upon an
individual to start moving and keep on moving. One may have to
modify the manner of which to stay active but the key is not to stop;
otherwise, the joints will be stiff and stuck!

Maria Fernandez-del-Valle, PhD is a Researcher in the
Department of Functional Biology, School of Medicine at the
University of Oviedo (Spain). After obtaining her Licentiate in
Physical Activity and Sport Sciences, she earned her PhD and com-
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for the Advancement of Kinanthropometry (ISAK) and as a Level
3 National Coach by the Spanish Volleyball Association (since
2012).

Dr. Fernandez joined Dr. Jacalyn J. Robert-McComb’s lab as a
predoctoral researcher in 2011. In 2012, after earning her doctorate
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tance exercise. These studies, along with other research collabora-
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which resistance training could be a key modulator of specific
markers and mechanisms of action involved in disease prognosis.

Because of these studies, Dr. Fernandez was able to secure
funds from the National Institutes of Health (NIH) and the
American Heart Association (AHA) in collaboration with Jon D.
Klingensmith (Associate Professor and Chair at the Department of
Electrical and Computing Engineering in Southern Illinois
University Edwardsville). In 2021, she returned to Spain and has
been awarded two grants in Spain: one funded by “La Caixa”
Foundation and Caja Burgos Foundation program at Universidad
Isabel I and the Margarita Salas Junior Fellowship program at
Universidad de Oviedo. These funds support an emerging line of
research focused on understanding biological mechanisms under-
lying anorexia nervosa and the effects of exercise.

Dr. Fernandez’s goal as a scientist is to contribute to disease
prevention and treatment through exercise with the purpose of
growing a healthier society. Decreasing physical inactivity could
prevent ~5 million deaths and save approximately INT$68 billion
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related costs), which aligns with 2030 World Health Organization’s
objective of reducing inactivity by 15%. Providing more scientific
evidence on the benefits of exercise “dose” adjusted to each condi-
tion—given its epigenetic benefits—could ultimately lead to the inte-
gration of exercise prescription into healthcare systems and
policies.



Role and Scope Statement

The times certainly are changing as present-day society demands more equality in gender and
race. This third edition of our Active Female textbook serves as a second update of information
originally written in 2008, with the first revision published in 2014. We have retained the
majority of previous authors and added others (including international authors), increased the
number of chapters/expanded topics to include more current literature, and exchanged one of
the three editors. We hope that by sharing our combined fund of knowledge backed up by col-
lecting research studies/evidence, the reader can utilize specific scientific findings to educate
themselves or to teach and/or share with others. Recognizing that our book is not completely
inclusive, depending on the level of curiosity, we encourage further individual searching or
exploring referenced articles for more details on the desired topic(s) of choice.

As editors, we have tried to preserve uniformity/similarity in structure/form of our new
book. However, each author possesses his/her own unique writing style, thus certain differ-
ences may exist. We also aimed to address most health aspects of being an active female, stages
of life she experiences, beginning from childhood then progressing through adulthood and
beyond. We concentrated on sex/gender/age-related differences along with some variations
due to ethnicity. We strived to address several important systems within the human body, start-
ing with basic structure/anatomy, then continuing on to physiology/psychology. Within and in
addition to these general domains, we also included musculoskeletal, physiological, neurologi-
cal, nutritional, cardiovascular, endocrine (hormonal), and immunological related issues along
with more specific entities.

Additionally, we outlined recommended guidelines in terms of injury prevention, alterna-
tive modalities for pain management, dietary/other supplements, postural considerations; also,
how to exercise safely (resistance training/cardiovascular) from both a musculoskeletal and
physiological standpoint. Furthermore, we delved into ways to help keep the body energy bal-
anced for pregnant and obese females, concentrating on safety for these special female popula-
tions while being/staying physically active.

Although not entirely encompassing, what we have produced is a composite of over 30 chap-
ters to distribute detailed information/impart pertinent knowledge on how to keep the female
active and healthy, no matter at what age/stage of life she may be. Our charge is to make mean-
ingful improvements upon previous editions, both online and in printed formats. Realizing that
our book is indeed not a novel (primarily factual), we are hopeful that the reading experience is
still interesting enough to leave longer than just a mere brief impression. Questions are also
provided at the end of each chapter in hopes that those who read it will test themselves upon
completion by evaluating their own level of material retention. This book, although quite exten-
sive, is not meant to solely be “THE Bible” for the Active Female. Rather, it should be utilized
as a source of reference for all individuals who are interested in female health and wellness.
Everyone has family, friends, colleagues, relatives, and possibly knows numerous others who
could potentially benefit from learning how to do things to take care of their own bodies, both
physically and psychologically for enhancing the quality, if not the quantity of life.

Many thanks for the time and effort toward reading our book. Again, hopefully more insight
and confidence about approaching the active female have been gained in doing so. We wel-
come any feedback or comments the reader may have regarding this published material.
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Audience

Appropriate audiences for this book are teachers in health and fitness at all levels of education
from junior high or high school to the college and university level since adolescence and young
adulthood is a particularly momentous time for bone remodeling and reproductive health
issues that may be impacted by energy deficiency.

This book would also be a useful textbook for a women’s health issues class in a Women’s
Studies Program at the university level.

Fitness and wellness coaches, and students who are interested in advancing women’s health
issues in the field of sports medicine would find this book very insightful and useful in the field
of preventative medicine. Others include:

e sports medicine specialists

e family practitioners

e gynecologists

e team physicians

e residents doing fellowships in sports medicine
e athletic trainers

° nurses

» physician assistants

» physical therapists

e sport psychologists

 licensed and certified professionals in the field of sports medicine

Lastly, the educated lay person or woman who may be experiencing these gender-specific
problems or have daughters who may be experiencing this triad of disorders would find this
book interesting and informative.

This book is by no means all-encompassing in terms of female fitness but provides a foun-
dation upon which more information can be added, and innovative ideas built upon. It serves
as a guide for any reader who is seeking further knowledge of girls and women who choose to
stay physically active or want to become physically active from birth till death.
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C. Roger James, and Mimi Zumwalt

Learning Objectives
After completing this chapter, you should understand

* sexual dimorphism and how it applies to humans

* sex differences in general morphology

» sex differences in skeletal geometry

» sex differences in collagenous, cartilage, and bone tissue

e sex differences in the upper extremity anatomy and
mechanics

e sex differences in the lower extremity anatomy and
mechanics

¢ sex differences in the spine anatomy and mechanics

1.1 Introduction

The musculoskeletal anatomy of women and men is grossly
similar yet individually distinctive. Structural differences
exist between the sexes, and these differences are due to both
environmental and genetic factors. Sex differences in muscu-
loskeletal anatomy can be described in terms of sexual
dimorphism, which refers to physical differences in second-
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ary sexual characteristics, such as size or color, between
male and female individuals of the same species [1, 2].
Sexual dimorphism is present in many species of birds, spi-
ders, insects, reptiles, fish, and mammals. For example, male
pheasants are larger and more brightly colored than female
pheasants, female spiders are usually larger than their male
counterparts, male deer grow antlers, and males are larger
than females in most species of mammals [2]. However, with
a few well-recognized exceptions, such as body hair, muscle
mass, and breast differentiation, sexual dimorphism in
humans is more subtle compared to other species [2]. Yet,
most people recognize that men and women exhibit different
physical characteristics, including differences in body height,
weight, shape, size, constituents, and alignment of the
extremities (e.g., pelvic width, body mass distribution, and
ligament/tendon laxity) [2-4]. Some of these differences in
body structure are widely recognized and ingrained in cul-
tural beliefs and stereotypes. For example, an artist’s rendi-
tion of a typical man and woman was used to depict the sexes
of the human species on the plaque of the Pioneer 10 space-
craft (Fig. 1.1) where the differences in gross structure are
evident.

The typical differences in physical characteristics of the
sexes are further exemplified by population data. Data from
standard growth charts [6] demonstrate typical sexual dimor-
phic differences, but the division between men and women is
usually less than one standard deviation and is age dependent
[7]. For example, according to the clinical growth charts pro-
vided by the Centers for Disease Control (CDC), girls and
boys at the 50th percentile are approximately the same height
(usually within 1-2 cm) until puberty. However, beginning at
about 14 years, the heights of girls and boys diverge at an
increasing rate until the late teen years when growth slows
down in both sexes. At 20 years, men are an average of
approximately 14 cm taller than women. Similar relation-
ships are documented for body weight, with a relatively
small sex difference observed before the age of 14 years and
an approximately 12.5 kg difference (men greater than
women) at the age of 20 years (Fig. 1.2) [6].
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Fig. 1.1 Symbolic
representation of men and
women as depicted on the
plaque of the Pioneer 10
spacecraft in 1972. Source:
NASA (https://www.nasa.
gov/centers/ames/images/
content/72419main_plaquem.

Jpg) [5]

While sexual dimorphism is apparent in general body
characteristics, other sexual dimorphic traits are less obvi-
ous. Reports of sex differences in skeletal and soft-tissue
components are prevalent in the literature, which not only
explain the differences in general appearance but also may
influence movement patterns, injury risk, plus the
development, and progression of musculoskeletal pathology.
Consideration of the sex differences in musculoskeletal anat-
omy is important for both the general public and health care

professionals in order to provide a basis for understanding of
normal versus abnormal conditions that may exist. Moreover,
a thorough appreciation that men and women have differ-
ences in musculoskeletal anatomy may indicate that they
have distinctive health care needs. Therefore, the purposes of
this chapter are to (1) examine sex differences in the anat-
omy of selected musculoskeletal components and (2) explore
selected regional considerations in female functional patho-
anatomy that are pertinent to women’s health issues.


https://www.nasa.gov/centers/ames/images/content/72419main_plaquem.jpg
https://www.nasa.gov/centers/ames/images/content/72419main_plaquem.jpg
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1.2  Research Findings

1.2.1 Sex Differences in the Anatomy
of Selected Musculoskeletal
Components

1.2.1.1 Sex Differences in Skeletal Geometry

There are several differences in skeletal geometry between
men and women. In sports medicine literature, sex differ-
ences in musculoskeletal anatomy, including skeletal geom-
etry, have been reported in context of common injuries that
occur in active women and have mostly focused on lower
extremity characteristics. For example, differences in size,
shape, structure, or alignment of the pelvis, femur, tibia,
tarsals, and toes all have been reported [3, 8—12]. Sex differ-
ences in the pelvis include a larger inlet and outlet [3], greater
interacetabular distance [9], and a greater hip width normal-
ized to femur length [4, 8] in women compared to men. Sex
differences in the femur include increased femoral antever-
sion [4], and some researchers have reported a narrower
femoral intercondylar notch width [10, 13] in women.
However, other authors have reported no differences in notch
width between the sexes [14, 15]. Greater genu recurvatum
[3, 12], more lateral patellar alignment [3], increased internal
tibial torsion [12], greater slopes of the medial and lateral
tibial plateaus [16], plus more bunions and deformities of the
lesser toes [3] in women have been reported, as well. Because
of the mechanical linkage and interaction among structures
of the lower extremity, skeletal differences in one or more
interacting structures may result in differences in overall
lower extremity alignment. For example, quadriceps angle

Age (yr)

(Q-angle) is the angle formed by the intersection of a line
connecting the anterior—superior iliac spine and the midpoint
of the patella with a line connecting the midpoint of the
patella and the tibial tuberosity. In the literature, the Q-angle
is generally reported to be greater in women than in men [8,
11] and is a function of the structural and alignment charac-
teristics of the involved bones (e.g., pelvic width, patella
position, and tibial torsion). Additionally, large deviations in
Q-angle have been suggested to contribute to selected knee
and foot pathologies [3, 17], although reports are equivocal.

Further evidence supporting the existence of sex differ-
ences in skeletal geometry comes from the areas of forensic
anthropology and archeology. Scientists from these areas
have used knowledge of skeletal sexual dimorphism to deter-
mine the sex of deceased individuals from their skeletal
remains. A large amount of literature exists, which discusses
the skeletal geometric characteristics commonly used and
the ability of these characteristics to predict sex. The humerus
[18], pelvis [19, 20], femur [18, 21-26], tibia [27-29], talus
[30], and calcaneus [30-32] all have been used for this pur-
pose. The ability to discriminate sex based on one or more
skeletal geometric characteristics varies somewhat by which
bone, as indicated by the percentage of individuals accu-
rately categorized as male or female in the respective studies
cited: tibia (96%) [28], femur (95%) [22], calcaneus (92%)
[31], pelvis (88%) [20], and talus (81%) [30]. Furthermore,
different parameters from the same bone appear to be better
discriminators than other parameters [19, 20, 22, 25-27, 32].
For example, some scientists reported that a differing per-
centage of individuals could be grouped correctly using a
discriminant analysis when evaluating different characteris-
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tics of the femur. In this study, the femoral head transverse
diameter (89.6% of cases correctly categorized) was the best
discriminator, followed by the head circumference (87.7%),
vertical head diameter (86.8%), condylar width (81.4%),
maximum midshaft diameter (72.4%), and maximum length
(67.7%). Using a combination of variables (midshaft diam-
eter and head circumference), 91.7% of the cases were clas-
sified correctly [25].

The presence and magnitude of sex differences in skeletal
geometry appear to be dependent on a number of factors
including skeletal maturity [19, 33], environmental stresses
(i.e., loading) [18, 22, 24, 29], and genetics (i.e., race) [20—
24, 26, 34]. Consideration of these factors is important in
establishing sexually dimorphic traits in skeletal geometry.
Nevertheless, ample evidence exists to support the presence
of sex differences in skeletal geometry.

1.2.1.2 Sex Differences in Musculoskeletal
Tissues

In addition to sex differences in skeletal geometry, there are
several reported sex differences in musculoskeletal constitu-
ents, including collagenous components (e.g., tendon, liga-
ment, skin), cartilage, and bone tissues [35-38]. Collagen is
a primary protein of connective tissues in mammals and con-
stitutes more than 30% of the protein in the human body
[39]. It provides much of the strength of tendon, ligament,
skin, and cartilage [39, 40]. Additionally, it is the main pro-
tein component of bone [39, 40].

In collagenous tissues, the collagen molecules align based
on stress patterns and provide strength against tensile loads
[39, 40]. Some of the reported sex differences in collagen
include differences in thickness [35], orientation [35], con-
tent [41], diameter [36], volume [37], and metabolism [38]
for the specific tissues examined. Some of these sex differ-
ences are associated with fiber strength. Moreover, sex dif-
ferences in collagen degradation have been observed in
subjects as young as 2 years of age [38], while other sex dif-
ferences may not appear until after several decades of life
[37]. Many disorders of collagenous tissues (e.g., lupus ery-
thematosus, scleroderma, rheumatoid arthritis, dermatomyo-
sitis, and Sjogren’s syndrome) have been associated with sex
differences. Etiological factors associated with collagenous
tissue diseases are thought to exist at many levels (e.g.,
genetic, cellular, organ, age, behavioral, environmental), but
sex hormones are thought to influence the onset and course
of these disorders [42].

Sex differences in articular cartilage are reported in the
literature [43-46] and have been associated with differences
between men and women upon the onset of osteoarthritis
[44, 46, 47]. Epidemiological evidence suggests that women
are more likely (1.5-4 times at greater risk) to develop osteo-
arthritis than men [44]. Sex differences in articular cartilage
morphology have been reported in children (age 9-18 years),

which persist throughout adulthood, and increase during the
postmenopausal years [43—45, 48]. Reported sex differences
in articular cartilage morphology include greater cartilage
volume, thickness, and surface area in male compared to
female subjects [43—46]. These differences appear to be par-
tially related to other characteristics such as age, body mass
index, bone region, physical activity, and the specific articu-
lation involved [44, 48]. However, research suggests that sex
differences remain at some cartilage sites even after adjust-
ment has been made for these other factors [43, 44].
Furthermore, the sex differences in cartilage morphology
have been associated with faster cartilage tissue accrual rate
in boys compared to girls (i.e., more cartilage tissue early in
life) [44] and greater cartilage tissue degradation in older
women compared to older men (i.e., greater loss of cartilage
later in life) [49].

The presence of sex hormone receptors in cartilage tissue
is thought to be an indicator that sex hormones influence
these accrual and degradation processes [46, 47, 49, 50].
Evidence for the role of sex hormones in cartilage morphol-
ogy/metabolism has been demonstrated in both animal [46,
50] and human [49] models. In mice, sex hormones have
been shown to influence the inflammatory induction of carti-
lage degradation via modulation of cytokine production and
release in granulomatous tissue [50]. Additionally, male rats
have demonstrated higher levels of proteoglycan and colla-
gen, less glycosaminoglycan loss, and greater proteoglycan
synthesis than female rats in vitro. Furthermore, cartilage
from female rats was shown to have greater susceptibility to
degradation when implanted into female rats compared to
male cartilage implanted in female rats or both male and
female cartilage implanted into male rats [46]. In humans,
urinary markers of cartilage degradation have provided evi-
dence that cartilage loss is greater in women than in men.
Additionally, cartilage degradation was shown to be greater
in postmenopausal women compared to age-matched pre-
menopausal women and less in postmenopausal women
undergoing hormone replacement therapy compared to post-
menopausal women not undergoing hormonal supplementa-
tion [49]. Therefore, sex differences in cartilage morphology/
metabolism that exist early in life appear to increase with
advancing age and may be explained by the difference in sex
hormones.

Sex differences in bone tissue are also reported in the lit-
erature [51-54] and have been associated with disparities
between men and women in terms of fracture risk [55-57].
Sex differences in bone tissue vary by skeletal site [33, 58]
but are reflected by variation in both morphological [33, 52,
55, 57-61] and remodeling [51, 53, 54, 58, 61, 62] character-
istics, particularly in osteoporotic individuals [40, 58, 63,
64]. Sex differences in bone tissue are present at an early age
[33, 51, 52, 59], persist throughout adulthood [40, 53-55, 61,
62], and diverge even more in older age groups [40, 53, 54,
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56-58, 60, 62]. Bone mass accrues during childhood through
adolescence then peaks at about the age of 30 years in both
men and women [40]. A lower amount of peak bone mass
has been associated with a greater risk for osteoporosis in
later life; [51] therefore, sex differences in the development
of bone tissue during youth may partially explain some of the
bone tissue differences between adult men and women.
Several factors influence bone mass accrual, including nutri-
tion (e.g., calcium, vitamin D), physical activity, lifestyle
behaviors (e.g., smoking), genetic factors (race, sex), and
hormonal factors (e.g., estrogen) [63, 65].

In children, serum markers of bone turnover have been
reported to change significantly with pubescence in both
boys and girls. In girls, these markers were shown to peak at
mid-puberty and decrease thereafter; in boys, the markers
continued to increase through late puberty. Moreover, the
serum markers of bone turnover were overall higher in boys
than girls even after adjustment for age, body weight, and
pubertal stage [51]. These sex differences in bone turnover
more than likely influence differences in peak bone mass
[51], volumetric bone mineral density [52], selected mea-
sures of bone area [33], cortical thickness [33], plus ulti-
mately compressive [52] and bending [59] strength. However,
some authors have suggested that sex differences in some of
these characteristics can be explained by differences in
anthropometric dimensions (e.g., height and total lean body
mass) [59].

In adults, there are several reported sex variations in bone
tissue. Differences between men and women have been
reported in bone mineral density (men greater than women)
[60], peak bone mass (men greater than women) [40], corti-
cal thickness (men greater than women) [55], age-dependent
hormonal responsiveness of osteoblasts (less responsiveness
in older cells from women when compared to older cells
from men) [53], bone turnover (men greater than women)
[61], and bone strength (men greater than women) [40, 55].
In older adults, sex differences in bone mineral density [56,
58], cross-sectional area [56], cortical thickness [56], bone
width [56] and strength [40, 56, 60] remain considerable,
with some variance (i.e., bone mineral density and strength)
further diverging as compared to younger adult values [40,
56]. Furthermore, many of these sex differences do not dis-
appear after adjusting for anthropometric factors such as
height and weight [56].

The role of sex hormones in the loss of bone mass in older
women has been explored widely in the literature. It is well
known that a decrease in estrogen production following
menopause is a primary contributing factor to the accelerated
loss of bone mass in older women when compared to older
men [63, 64]. However, older men also lose bone mass and
are at greater risk for hip and vertebral fractures compared to
younger men [54]. Even though men do not experience a
physiological event comparable to menopause and, there-

fore, do not undergo a substantial decline in total serum tes-
tosterone or estrogen, some evidence suggests that a
reduction in the bioavailable estrogen (non-sex hormone-
binding globulin bound) might explain the loss of bone mass
in both women and men [54].

1.2.2 Selected Regional Considerations
in Female Functional Pathoanatomy

1.2.2.1 Upper Extremity

Shoulder

Sex-based anatomical differences of the shoulder complex
are tissue and pathology specific. For example, a group of
researchers [66] observed significant differences between
men and women in the distribution of the articular branch
of the axillary artery, which may influence decisions made
during shoulder surgery. Differences have been associated
with the incidence of external impingement of the shoulder.
While women appear to have less prominent coracoid pro-
cesses [67], no sex-based differences have been found in
the role of the coracoid process in subscapularis impinge-
ment [68]. However, differences in the role of the acromion
with external impingement have been observed. Historically,
Bigliani [69] classified the acromial shape into three types.
Type I processes are flat, Type II are curved, and Type III
are hooked. This orthopaedic surgeon suggested that these
differences could lend to the incidence of impingement and
any subsequent rotator cuff tearing. Later, he and his coin-
vestigators [70] reported that 78% of all full-thickness rota-
tor cuff tears were associated with a Type III acromion.
More recent investigations have reported an increased inci-
dence of full-thickness rotator cuff tears in women versus
men [71]. Selected investigators have suggested that acro-
mial differences are acquired, resulting from altered ten-
sion loads imposed by the coracoacromial ligament and
deltoid insertions [72]. Another group of researchers [73]
observed that Type III acromion was more common in
female patients and discovered that Type II acromion was
related to adaptive shortening of the glenohumeral joint
posterior capsule.

Although external impingement has been associated with
sex and age, the relationship between age, sex, and incidence
of acromial type is controversial [73-75]. More recently,
investigators have suggested that while the changes of the
inferior surface of the acromion increased with age, they
were not different between sexes [76]. However, investiga-
tors have observed limited sex-based differences in the acro-
miohumeral distance with the shoulder at rest, where women
exhibited a narrowed space compared to men [77]. The influ-
ence of gender-based differences in scapular position at rest
on impingement pathology needs further exploration, where
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women appear to demonstrate less scapular protraction ver-
sus their male counterparts [78].

Although men appear to experience more frequent ante-
rior dislocations of the glenohumeral joint [79], women seem
to be more predisposed to glenohumeral instability [80].
This disparity appears to be related to the notion that not all
joint instability results in dislocation, where grade I and II
instabilities represent increased motion and possible humeral
head perching on the anterior labrum, versus frank disloca-
tion of the head from the glenoid cavity in grade III [81].
While glenoid fossa inclination appears to influence instabil-
ity incidence [82], few sex differences in this architectural
feature have been noted [83]. Recently, investigators found
that women differ from men because the shape of their gle-
noid fossa is more oval, more inclined, and exhibits deeper
anterior glenoid notches [84]. Although the woman’s predis-
position appears to be more related to increased anterior
capsular laxity and resultant hypermobility along with
decreased joint stiffness [80], further research is merited for
studying the relationship between these architectural find-
ings and the onset and persistence of glenohumeral
pathology.

Finally, women between the ages of 40 and 60 years are
more predisposed to developing idiopathic capsulitis [85].
This condition is associated with increased thickening of the
anterior—superior joint capsule at the coracohumeral liga-
ment [86], along with a noninflammatory synovial reaction
in the proximity of the subscapularis tendon [87]. These
changes demonstrate active fibroblastic proliferation accom-
panied by tissue transformation into a smooth muscle-like
contractile tissue phenotype that is similar to Dupuytren’s
disease [88].

Elbow

Women appear to be at greater risk for developing tennis
elbow due to tendinosis that emerges from mesenchymal
changes in the collagenous constituents of tendons [89].
Tennis elbow tendinosis is a degenerative condition, typi-
cally lasting greater than 12 months in duration, is more
likely noninflammatory in nature [90], and affects one of
four possible different regions of the tendinous insertions
into the lateral elbow. The tendons at risk are specifically
located about the lateral epicondyle of the distal humerus.
The extensor carpi radialis longus (ECRL) originates on the
distal 1/3 of anterior supracondylar ridge, possesses almost
no tendon at the origin, and demonstrates an immediate tran-
sition into muscle. The extensor carpi radialis brevis (ECRB)
starts from a 5 mm by 5 mm square area on the superior sur-
face of the lateral epicondyle (10% of origin) along with col-
lagen/fascial layers of intra-compartmental septa that share
fascia with the extensor digitorum communis (EDC) cours-
ing distally to the second and third metacarpals, especially
fascia associated with third metacarpal. Thus, resistive wrist

plus resisted extension of the second and third metacarpo-
phalangeal joints may be suggestive of tendinopathy at either
the EDC or ECRB. The ECRB tendon is juxtaposed between
the muscle bellies of ECRL and EDC. This common physi-
cal finding merits palpatory discrimination between the two
regions for a differential diagnosis. The ECRB can exhibit
tendinopathy at its origin, along the tendon between ECRL
and EDC, or at its musculotendinous junction more distally.
Finally, the EDC can be found at the anterior surface of the
lateral epicondyle. If involved in lateral tendinopathy, resis-
tive extension of the second through fifth metacarpophalan-
geal joints (MCPJ 4 and 5 differentiates this lesion from
pathology involving the ECRB. This condition seldom
occurs in isolation but is typically discovered in combination
with affliction to the ECRB [91].

The woman’s predisposition for lateral elbow tendinosis
is increased when her estrogen level decreases, especially
after premature hysterectomy (at less than 35 years of age)
and/or reduced estrogen levels from other causes [89]. While
inflammatory tendinitis involves a chemically mediated
inflammation due to tendon injury [89], the tendinosis to
which women are more predisposed produces a non-
chemically mediated degenerative change associated with
long-term repetitive tendon stress [92], resulting in a condi-
tion that could persist longer than 12—14 months. This pro-
cess produces tissue necrosis that manifests as a “moth-eaten”
appearance within the tendon [93]. As a consequence, the
tendon becomes friable, along with possible associated bony
exostosis at the lateral epicondyle [89]. This elbow tendino-
sis, a chronic condition, can be accompanied by an imbal-
ance between vasodilatory or vasoconstrictive variations
[93], substance P, and CGRP proliferation in the vicinity of
the affected tendon [93], accompanied by a high concentra-
tion of glutamate in the surrounding tissues [94].

Women also appear to be more predisposed to ulnar nerve
lesions at the medial elbow as well. The medial elbow anat-
omy affords three different predilection sites for ulnar nerve
entrapment. The nerve first courses under the arcade of
Struthers just dorsal to the medial intermuscular septum.
Distally, the nerve courses through the cubital tunnel, whose
boundaries are the medial collateral ligament complex (ceil-
ing), medial epicondyle (medial wall), olecranon process
(lateral wall), and cubital tunnel retinaculum (floor). In
selected individuals, the retinaculum is dorsally bordered by
the anconeus epitrochlearis muscle that is innervated by the
radial nerve and is activated simultaneous with the triceps,
lending to possible entrapment symptoms during resisted
elbow extension. The retinaculum that courses from the
medial epicondyle to the olecranon tightens with passive
elbow flexion, which can create nerve entrapment symptoms
at end-range passive flexion. Finally, the ulnar nerve must
course under the retinaculum between the two heads of the
flexor carpi ulnaris. As a consequence, entrapment Symp-
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toms may increase during resistive wrist flexion—ulnar devia-
tion as well [95].

Wrist and Hand

Only a few afflictions of the wrist and hand appear to differ
between men and women. Tendon pathologies, including
tenosynovitis and tendinosis, seem to be more frequent in
women [96], but data related to the pathoanatomical and
physiological influences on these differences have not been
explored. Similarly, carpal tunnel syndrome (CTS) is more
common [97, 98] and prolonged [99] in women. However,
multiple factors have been elucidated, which may contribute
to this difference. The etiology of carpal tunnel syndrome is
multifactorial, resulting from anatomical, biomechanical,
pathophysiological, neuropathological, and psychosocial
influences. Anatomical factors, such as tunnel architecture
and volume [100], lumbrical anatomy [101], and the shape
of the hamate hook [102], have been associated with
CTS. Specific anatomical and anthropometric factors appear
to influence a woman’s greater predisposition to CTS [103,
104]. Although carpal bone size and scaling do not appear to
differ between men and women [105], hand-length ratios,
space indices at the wrist, and digital features appear to differ
between the sexes [103]. Along with these variations, differ-
ences in body mass index seem to predispose women to CTS
because increased fatty tissue within the carpal canal leads to
increased hydrostatic pressure upon the median nerve [103].

The onset and progression of CTS appear to be related to
an increase in intra-tunnel pressure [106]. Different factors
tend to raise this pressure, including tunnel space narrowing
associated with wrist movements [107, 108], carpal instabil-
ity [109], increased muscle force production [110], and
trauma that produces perineural edema and fibrosis [111].
Women may be more susceptible to these influences versus
men, due to reduced available space for the median nerve
within the tunnel. The median nerve seems to increase in
cross-sectional diameter with sustained repetitive hand
movement in women as compared to men [104], thus, com-
promising the relative tunnel size and potentially increasing
pressure within the tunnel in context with the previously dis-
cussed factors.

The individual suffering from CTS may experience sen-
sory and/or motor changes, including paresthesias or true
numbness that reflects deficits in neurological function.
Women have demonstrated greater neurological dysfunction
involving the median nerve when compared to men [112,
113]. However, controversy exists over the value of neuro-
physiological testing for the diagnosis of CTS [114].
Orthodromic median sensory latency is typically prolonged
with CTS patients [115], and median nerve motor ampli-
tudes are decreased in patients with CTS [113]. Yet, a
researcher [116] discovered a poor relationship between
electrodiagnostic test outcomes and final symptom conster-

nations. Another investigator [117] found that the difference
between the median and ulnar motor latencies was greater in
patients experiencing CTS versus controls. The differences
appear to be important for the diagnosis of CTS [112].

The presence of autonomic disturbances appears to be
associated with a woman’s predisposition to CTS [118].
Disturbances in neural function could be related to local
sympathetic fiber stimulation and/or brachial plexus irrita-
tion associated with the double crush phenomenon, which
has been observed in as many as 40% of all patients suffering
from CTS [119]. As result, a vasoconstrictive event could
lead to decreased perineural microvascular flow along with
increased protein leakage from the vascular supply that pro-
duces epineural and perineural edema [111], as well as
increased endoneural pressure plus ischemia [120], contrib-
uting to the symptoms of CTS.

1.2.2.2 Lower Extremity

Hip Joint

Women are at greater risk for both microtraumatic stress
fracture [121] and macrotraumatic frank fracture at the hip
[122] especially involving the femoral neck [121]. This pre-
dilection appears to be influenced by differences in bony
architecture about the hip and pelvis [123]. Acetabular depth
and femoral head width appear to be less in women versus
men [124]. The coxadiaphyseal angle has been reported to be
wider in men versus women in selected races, thus, poten-
tially predisposing women to a higher incidence of stress
reactions [125]. Women appear to have decreased femoral
neck strength versus men, as evidenced by decreased femo-
ral neck cross-sectional moment of inertia (CSMI) [126,
127]. Compressive stress (Cstress), defined as the stress in
the femoral neck at its weakest cross section arising from a
fall, is higher in women [127]. These features interact with
women’s altered estrogen level associated with menstrual
irregularities [128] and menopause [122], thus, enhancing
their fracture risk predisposition. Over the past decade or so,
postmenopausal women have relied upon the long-acting,
bone density-maintaining effects of bisphosphonate admin-
istration for reducing the rate of fragility fractures in this
population [129]. However, this benefit has been accompa-
nied by an increase in atypical subtrochanteric fractures at a
younger age in response to chronic drug intake [129], espe-
cially in Asian females [130, 131]. The risk associated with
bisphosphonate use continues to be controversial [132]; thus,
comorbidities and management strategies should be assessed
when its usage is considered [129].

The outer margin of the hip joint socket or acetabulum is
completely lined with the cartilaginous labrum that serves to
enlarge the articular surface [133, 134]. The labrum enhances
the articular seal, fluid pressurization, load support, and joint
lubrication of the hip joint [135] while also possessing a vari-
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ety of sensory endings important for proprioception and
nociception [136]. The labrum is vascularized in a fashion
similar to the meniscus in the knee, where the outer periph-
ery receives good vascularization, and the inner margin is
lacking in blood vessels [137]. The labrum is at risk for trau-
matic vertical, as well as horizontal, degenerative type tears
[134, 138]. The propensity for tears is increased by the defi-
ciencies in the mechanical properties of the labral tissue,
especially in women. Labral tissue obtained from male
patients is stronger against tensile stress than those from
female patients [139]. Moreover, labral degenerative changes
may influence those same mechanical properties, adding to
the risk of tearing [140, 141].

Labral tears appear to occur more frequently in the supe-
rior region of the acetabular structure, due to decreased
mechanical properties accompanied by increased demand/
load [140, 142]. The superior region of the labrum appears to
be less well vascularized, lending to the susceptibility of that
area to traumatic and degenerative tears [140, 142]. One sig-
nificant mechanical contribution to this loading demand is
the impact of the femoral neck against this region during full
flexion of the hip [141]. Femoral neck architecture also
appears to differ between men and women, where increased
thickening and decreased coxadiaphyseal angulation of the
neck and deformation/fullness of the neck diameter in older
women predispose them to anterior acetabular labral trauma,
especially when the hip is positioned in full flexion [143].
However, severity of such deformations and changes
observed with imaging do not appear to correlate with the
incidence of femoral-acetabular impingement and subse-
quent labral lesions [144], making the clinical examination
paramount to diagnosis.

Knee Complex

Little evidence is available to describe sex-based differences
in the patellofemoral complex of the knee. One might explain
differences in terms of cartilage volume, where the female
sex exhibits 33-42% of the variation with women having
reduced knee cartilage area versus men [43]. However, T2
MRI examination of young, healthy volunteers did not reveal
any sex-based differences in the magnitude or spatial aspect
of knee cartilage [145].

Investigators have attempted to describe sex-based differ-
ences in terms of patellofemoral contact areas at various
positions of knee flexion. In males, some researchers [146]
reported larger contact areas of posterior patellar surfaces
with the knee flexed to 30°. In addition, they observed a
greater change in the female’s patellar contact pressures in
response to varying vastus medialis activity with the knee
positioned at 0°, 30°, and 60° flexion. Although no differ-
ences were seen by another group of scientists [147] with the
knee in full extension, they did observe larger contact areas
in male patellofemoral joints with the knee flexed to 30° and

60°. However, the contact areas were not different when the
data were normalized by patellar dimensions of height and
width. Subsequently, investigators have turned their attention
to the role of hip control deficits while landing in contribut-
ing to the development of anterior knee pain syndrome
(AKPS), where decreases in eccentric control from the hip
external rotators and abductors were shown to be associated
with increased AKPS [148]. However, another set of
researchers [149] found no relationship between hip control
deficits and gender in subjects suffering from AKPS.

More striking is the relationship between sex and knee
ligament injury. Injury to the anterior cruciate ligament
(ACL) can be a devastating event, and a woman’s increased
risk for this injury over male counterparts is well documented
[150, 151]. It has been reported that 70% of all ACL injuries
result from a non-contact mechanism [150, 152], where
older girls and women appear to tear their ACL two to eight
times more frequently than men [153].

Since the reason for this increased ACL injury risk is
unclear, investigators have explored many possible causes
including anatomical, hormonal, and mechanical/neuromus-
cular differences. One of the classic anatomical factors
attributed to sex-based differences in ACL injury is the width
of the femoral intercondylar or Grant’s notch. The intercon-
dylar notch is found in the roof of the space between the
femoral condyles, lending a point where the ACL could
crimp up, stretch, or tear during forced rotational non-contact
loading [151]. The female knee was once thought to possess
a smaller notch versus men, lending them to greater vulner-
ability for traumatic tears [13, 15]. However, other investiga-
tors have suggested that increased female risk was based on
differences in the ratio between the notch width and width of
the femoral condyles (notch width index) [154].

The role of the notch width still remains controversial.
Certain scientists [155] have suggested that the narrower
notch width in the female knee simply reflects the smaller
diameter ACL within the notch, which still must constrain
the same relative loads and stresses as the male ACL. The
difference in ACL diameter, along with an increase in creep
deformation under sustained loading [156], subsequently
renders this ligament susceptible to greater injury potential
in female athletes. Some researchers [157] found no differ-
ences in notch width characteristics between the sexes, and
other clinicians [14] suggested that any individual with a
smaller notch width is at higher risk for injury, regardless of
sex. More recently investigators have suggested that differ-
ent regions of the notch may vary in width, where women
appear to demonstrate greater narrowing at the base and
middle of the notch versus their male counterparts. To delve
into this issue further, these scientists turned to MRI three-
dimensional (3D) notch volume analysis to better describe
differences. They subsequently found that males exhibited a
larger 3D notch volume versus females, furthering the dis-
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agreement regarding the role of femoral notch size/shape
affecting female ACL injury risk [158].

Other morphological characteristics have been examined
in terms of their contribution to increased ACL injury risk in
females. Investigators have noted that the disparity between
the intercondylar axis and joint motion axis of the femur at
the knee to be greater in women and compounded in those
females with a history of ACL injury, suggesting its role in
ACL tear risk [159]. These researchers discovered that the
strain on the anterior-medial bundle of the ACL was
increased in females versus males and that this relative strain
pattern was positively correlated with ACL cross-sectional
area and lateral tibial slope [160]. Finally, another group of
scientists [161] discovered that ACL-injured females demon-
strate a significantly greater posterior tibial plateau slope
versus an uninjured control group.

Static knee postural and alignment characteristics have
been considered to be factors that could contribute to the
woman’s greater risk for ACL injury [162]. The Q-angle is a
clinical measure used to determine the position of the knee in
the frontal plane [162]. A couple of investigators [163] com-
pared Q-angles between male and female lower extremities
and found no significant sex or right-to-left lower limb dif-
ferences. Conversely, another group of researchers [17]
reported that women exceeded men in quadriceps angle
(Q-angle) and thigh—foot angle (TF angle) [164]. However,
the TF angle, which is a measurement of tibia external rota-
tion (toeing out), is not clearly linked to ACL injury [165].

Biomechanical features have been linked to sex-based
ACL injury predisposition [165]. Kinematically, differences
in knee flexion angle at contact (<30°), tibial rotation in the
coronal plane, and frontal plane motion have all been impli-
cated [166]. Investigators have linked reduced contact and
less peak knee and hip flexion during selected load-bearing
functional activities with female ACL injury [167, 168].
Similarly, investigators have observed decreased peak hip
abduction in women when cutting during sports [167, 169].

Female athletes have been found to exhibit increased val-
gus motion in the frontal plane during landing or cutting
maneuvers, which may serve as a factor in female ACL
injury predisposition [170]. Numerous investigators have
observed this behavior [167, 168, 171], along with an
increased variability in the valgus motion during the landing
and/or cutting sequence [167]. A group of scientists [172]
reported that these excessive lower limb motions could be
reduced through appropriate jump/land training. Yet, sex-
based sagittal [171] and frontal [173] plane movement dif-
ferences have been disputed, where expected differences did
not emerge, and the authors suggest that other factors are at
play in producing the increased injury risk for the female
ACL. Additionally, other investigators have reported
increased coronal plane excursion for the hip and knee in
women versus men during drop-landing tasks [174], produc-

ing increased internal rotation of the lower extremity during
those activities. Finally, another set of researchers [175]
examined the timing of kinematic occurrences during a land-
ing sequence in men and women. They found that maximal
hip adduction, knee valgus, and ankle eversion occurred sig-
nificantly earlier in women versus men. Moreover, maximal
hip adduction and knee valgus occurred before maximal
knee flexion in women versus after in men. Maximal ankle
eversion occurred earlier in women than in men and women
produced a significantly higher angular velocity of knee val-
gus versus men. The authors concluded that these differences
predisposed women to increased ACL injury.

Increased joint laxity and anterior tibial translation are
associated with non-contact ACL injury [165, 176]. Some
researchers [165] reported that sex and excessive subtalar
joint pronation are the only predictors of knee joint laxity.
Women exhibit increased anterior knee joint surface transla-
tion during extension [177]. This is accompanied by reduced
protective hamstring activity during that translational move-
ment [153, 177] that renders the female ACL less protected
when exposed to anterior shear forces [178]. In a similar
fashion, the female’s ACL injury predisposition may be
related to excessive subtalar joint pronation in the ankle
[165, 167, 179], which appears to promote the previously
discussed increase in tibial internal rotation [179] and ante-
rior tibial translation [165]. This behavior does not appear to
relate to genu recurvatum and the tibiofemoral angle [165].
In contrast, other authors have not observed the sex-based
differences in subtalar pronation [17].

Differences in kinetic behaviors when cutting or landing
have been attributed to increasing the female ACL injury risk
[180]. Female athletes have been found to exhibit reduced
peak knee flexor moments [181] and increased peak knee
valgus moments [168, 181, 182] during cutting tasks.
Similarly, other investigators have [168] found women to
have increased greater peak vertical and posterior force than
men during landing. These altered kinetic behaviors are
accompanied by reduced leg stiffness during rapid load bear-
ing [183], which could translate into a reduced ability to dif-
fuse stress from the ACL [184].

Load management appears to be related to appropriate co-
contractive behavior between the quadriceps and hamstrings
during cutting and/or landing. Thus, differences in muscle
activation, timing, coordination, and force production may
serve as a contributing factor to female ACL injury predispo-
sition [185, 186]. Women’s differences in muscle activity
may begin early, as girls developmentally increase the quad-
riceps strength disproportionately more than their hamstring
strength [187]. While some investigators [188] questioned
the role of sex in co-contractive disturbances, several authors
have suggested that female athletes exhibit greater quadri-
ceps versus hamstring activity during landing and/or cutting
[189-191]. Similarly, women appear to demonstrate pro-
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longed quadriceps recruitment and reduced hamstring acti-
vation during the post-contact phase of cutting versus male
counterparts [192]. Increased soleus [189] and gastrocne-
mius [190] activity may contribute to women’s muscular
recruitment differences, while decreased hamstring activity
may reduce their ability to decelerate/control tibial transla-
tion, internal rotation, and anterior shearing [177, 193].
These differences may be exaggerated by prolonged exercise
causing muscular fatigue. Researchers have [194] found that
after exercise, females exhibited significantly less quadri-
ceps motor-evoked potential EMG amplitude compared to
males, which may contribute to females’ increased risk for
ACL injury in response to changes in central nervous system
drive capacity.

As a consequence of the woman’s differences in kine-
matic, kinetic, and neuromuscular control strategies, the
ACL potentially sustains greater loads with athletic activity.
Unfortunately, the sex-specific ACL demonstrates different
mechanical behaviors amidst these altered strategies. During
passive cyclic loading, the female ACL appears to exhibit
greater creep versus the male ligament [156]. The difference
in ligament creep could compound the previously discussed
deleterious mechanical effects, as quadriceps electromyo-
graphic activity may increase after ACL creep, while ham-
string co-activation is not likely to change [195].

Another factor that appears to interact with the anatomi-
cal and biomechanical influences contributing to female
ACL injury predisposition revolves around changes in sex-
specific hormones. Ovarian sex hormone fluctuations have
been related to increased non-contact ACL injury [178, 196].
Estrogen and progesterone receptors have been identified
within the substance of the ACL [197], likely responsible for
the relationship between peaks in estrogen levels and
increased laxity [198]. Exposure to estrogen appears to
increase metallomatrix protease activity and decrease fibro-
blastic activity within the ligament, lending to increased tis-
sue laxity [198]. More recent findings suggest that increased
estrogen levels negatively correlate with hamstring rate of
force production, suggesting a reduced protective response
from that important muscle group during upswings of estro-
gen levels [199]. However, correlation between injury risk
and specific menstrual phases is controversial at best, since
other authors have reported increased ACL injury during the
follicular [178, 200] and luteal [200] phases.

Ankle and Foot

Women appear to be more predisposed to ankle and foot
injuries than men in selected populations. Research has [201]
found that women in military physical training were at
greater risk for developing Achilles tendinopathy and ankle
sprains than their male counterparts. Moreover, another
study [202] reported that symptomatic females suffering
Achilles tendinopathy do not benefit as much as symptom-

atic males from 12 weeks of eccentric training in terms of
pain reduction or improvement in functional scores.
Structural differences have been noted in the female foot,
which demonstrate smaller width and length, as well as spe-
cific shape [203]. However, sex differences are not observed
in terms of medial longitudinal arch measurements [204] or
overall arch height [205].

Women appear to be at greater risk for ankle inversion
trauma. Some scientists have [206] found that female ath-
letes are at greater risk for grade I inversion trauma, where
there is disruption of the anterior talofibular ligament. The
same authors found no sex-based differences in grade II
(anterior talofibular and calcaneofibular ligament involve-
ment) or grade III (the same ligaments plus the posterior
talofibular ligament). This predisposition is related not only
to the sports in which female athletes participate [207] but
also by selected structural differences in the lower extremity.
Female athletes’ risk of ankle inversion trauma is increased
by increased tibia varum and rearfoot eversion with weight
bearing [207]. Neuromuscular responses may contribute to
the female’s predisposition toward ankle inversion trauma.
Other investigators reported that while males demonstrate
decreased peroneus longus reflex amplitude following neu-
romuscular fatigue, the same reflex in females is actually
increased, suggesting the female’s reduced protective
response to a sudden inversion perturbation [208].

Other structural differences have been noted, which add
to the female’s predisposition to ankle and foot affliction.
Women demonstrate decreased cartilage thickness over the
talar dome, which is at risk for developing osteochondritis
and necrotic changes [209]. Women also appear to demon-
strate increased obliquity of the first metatarsal base, result-
ing in increased metatarsus primus varus and potential
increased incidence of clinical hallux valgus [210].
Additionally, women demonstrate increased incidence of
hallux rigidus in the first metatarsophalangeal joint, with the
vast majority of the subjects demonstrating a flat articular
surface configuration.

Achilles tendinopathy has been attributed to numerous
factors, including histochemical, pathomechanical, and neu-
rophysiological influences. In addition, the female sex has
been touted as a factor lending to the development of
Achilles tendinopathy, possibly interacting with other con-
tributors. Marked deficiencies have been noted for tissue
histochemical responsiveness in female rabbit tendons
[211]. Sex-based factors may contribute to differences in
tendon pathology and response. For example, a female’s
tendon may experience increased load in response to foot-
wear with hard soles and insufficient rearfoot control or
high heels [212], all of which have been associated with
increased incidence of tendinopathy. However, this sex-
based predilection for Achilles tendinopathy is controver-
sial, where more recent studies have questioned differential
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female predisposition [213]. Sex-based differences in
Achilles tendon properties and pathology may be related to
muscle and tendon strength differences, rather than other
sex-specific tissue characteristics [214].

1.2.2.3 Spine

Cervical

Sex-related anatomical differences in the cervical spine have
been observed in vertebral structures [215, 216], lending to
clinically relevant differences of bony processes and the
joints they form, as well as the foraminal spaces through
which important neurovascular components course. For
example, investigators have observed sex differences in
dimensions of lower cervical vertebral laminae and pedicles.
This group has [215] found that women demonstrated
smaller pedicular widths, lengths, and transverse angles at
C3 through C7 when compared to men. Similarly, other
researchers [216] have observed smaller laminar height,
width, thickness, and angulation in women at levels C2
through C5. The role of sex-based cervical vertebral struc-
ture differences is not well elucidated [217]. Yet, men appear
to have a larger vertebral canal-to-body anterior—posterior
diameter ratio versus women, potentially predisposing them
to a wider canal in proportion to their overall axial skeletal
morphology and decreased incidence of cervical myelopathy
[218]. Conversely, women appear to demonstrate greater spi-
nal canal narrowing after soft-tissue neck injury versus their
male counterparts [219], possibly contributing to their
increased incidence of whiplash-related disorders [220], as
well as the latent clinical sequelae and delayed recovery sta-
tus post-whiplash trauma [221, 222].

Female cervical zygapophyseal (facet) joints may be at
greater risk for injury during a whiplash trauma versus their
male counterparts. Excessive segmental translation has been
shown to be a potential cause of injury. Simulated rear-
impact vehicular accidents using human volunteer subjects
showed greater degrees of cervical retraction in women who
were unaware at time of rear-end impact [223].

One researcher [224] found that the facet articular sur-
faces in female cadavers were less adequately covered by
cartilage than similar specimens in men. In addition, these
joints exhibited a greater distance from the dorsal-most
region of the facet joint to the location where the cartilage
began to appear (cartilage gap), potentially lending these
joints to greater translation during unanticipated loads.
Another group of investigators [225] found that female
cadaveric specimens exhibited increased compression in the
dorsal region of the facet joint during the early phase of
whiplash. These biomechanical behaviors could predispose
female facets to injury in the subchondral bone during nor-
mal physiological or traumatic loads, especially when
accompanied by endplate perforations and older age.

Female cervical disks may be at greater risk for failure
when exposed to unexpected abnormal loads. Some scien-
tists [226] examined the geometric characteristics and load-
ing response of the cartilaginous endplates in cadaveric
cervical disks. They found that the female sex was associated
with significantly lower endplate fracture loads when
exposed to compression.

Thoracic

The primary sex-based differences that have been observed
in the thoracic spine appear to center around differences in
postural alignment. Fundamental sex-specific differences
have been found in children and adolescents regarding the
extent of the thoracic kyphosis in the sagittal plane. The pres-
ence and severity of kyphosis are especially more marked in
females [227]. Thoracic kyphosis degree changes as children
age, where the rate of change is greater in women versus men
[228]. The change in the kyphotic curve seems to progress in
a fashion similar to the lumbar spine lordotic curve during
childhood. However, the relationship between the change in
kyphosis and lordosis decreases in girls by the age of 15, but
not in boys [229].

Of greater interest are the sex-based differences in the
development and progression of adolescent idiopathic scoli-
osis (AIS), where the individual develops a rotatory 3D
deformation in the thoracolumbar spine, especially in the
frontal plane. A single thoracic curve is most common in
selected populations, followed by other configurations of
single and double curves in the thoracolumbar spine [230].
Investigators have reported increased incidence of AIS in
adolescent girls [230-232], where female prevalence appears
to be genetically coded [233]. Young girls appear to be at
greater risk for developmental curve progression versus
boys, especially in the age prior to the onset of menses [232].
Similarly, girls with scoliosis generally grow faster than sim-
ilar age girls without the same spinal condition [234]. Yet
while an age greater than 15 years, skeletal maturity, postme-
narchal status, and a history of spine injury are all associated
with the prevalence of back pain in people with AIS, sex,
family history of scoliosis, leg length discrepancy, curve
magnitude, and spinal alignment are not [235].

Investigators have looked at not only the interactions of
physical changes with sex in scoliotic patients but also the
role of sex-affecting psychosocial factors associated with the
condition. Girls with scoliosis seem to be at greater risk for
psychosocial stresses, including feelings about poor body
development, troubled peer interactions, and health-
compromising behaviors [231]. Yet, while investigators have
evaluated the impact of scoliosis on health-related quality of
life (HRQoL), the role of sex in that evaluation is controver-
sial. While an investigative group [236] discovered that male
adolescents scored higher on validated self-report instru-
ments that measured HRQoL, other researchers [237] found
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no effect of sex, curve type, and curve size on a similar bat-
tery of measures. Additionally, adolescents undergoing
brace-based management did not appear to score on HRQoL
instruments differently from age-adjusted norms.

Lumbar

Premenopausal women demonstrate decreased bone density
in the lumbar vertebrae versus men [238]. A study has [239]
shown that adult women demonstrate lower vertebral bone
mass than age-matched men. Additionally, women exhibited
decreased compressive load tolerances, accompanied by
increased mechanical stress [239, 240]. However, bony dif-
ferences may not be limited only to adults. Other researchers
[241] found similar bone mass differences in preadolescent
and adolescent girls, who exhibited lower vertebral bone
mass than age-matched boys. However, these investigators
reported that this variation was likely related to differences
in bone size versus bone density [240, 241]. Another set of
scientists [242] went further to report that volumetric bone
density of the third lumbar vertebra did not differ between
the sexes, whereas observed differences in areal bone density
were likely related to variations in bone size.

An account of sex-based differences in low back pain
(LBP) is controversial. However, a group of researchers
[243] has reported a higher incidence of LBP and dorsal pain
(DP) in female youth, especially with those girls involved in
sports. However, the structural etiology of sex-based differ-
ences in back symptoms has not been fully elucidated.
Evidence of variations in intervertebral disk structure or
function is scarce. Some scientists have [244] found that the
female sex was a contribution to the cellular proliferation
potential within the annulus fibrosis surrounding the disc
nucleus pulposus, along with a contribution from increased
age, degree of degeneration, and surgical modification. Other
investigators have shown differences in lumbar zygapophy-
seal facet size, pedicle facet angle, and facet shape [245,
246]. These variations appear to be related to a greater inci-
dence of degenerative anterolisthesis at L4 in women versus
their male counterparts [245].

Sex differences are observable in the posture and postural
control of the lumbar spine. Certain researchers have [247]
found a greater lumbar spine lordotic curve in women versus
men. Others [248] have examined the impact of unstable ver-
sus stable sitting surfaces on recruitment and control of the
superficial lumbar multifidus, transverse fibers of the internal
obliques, and iliocostalis lumborum pars thoracis. While
these investigators reported no sex-based electromyographic
(EMG) differences, they did observe that women exhibited
greater medial-lateral postural sway versus men on an unsta-
ble surface. While the role of posture and postural control in
the development of LBP is inconclusive, future studies could
examine the role of these neuromuscular factors on the
development of lumbar pathology.

Other investigators have observed sex-based differences
in lumbar muscles cross-sectional area and muscle geometry
[249]. These variations, coupled with differences in trunk
motor control strategies, could have an influence on biome-
chanical behaviors of the lumbar spine. Women exhibit
decreased type II fiber diameter versus men, lending to
decreased strength and increased endurance of the lumbar
muscle groups [250]. Moreover, females appear to experi-
ence greater compressive and anterior—posterior shear load-
ing at the lower lumbar spine [251]. These loading differences
seem to be related to altered co-activation of the muscles sur-
rounding the lumbar segments, where women produce
greater flexor antagonistic co-activation than men [252]. It is
likely that these altered behaviors result in distorted strate-
gies for controlling dynamic spinal loading conditions. For
example, another group of researchers [253] studied the
effect of sustained flexion postures on protective paraspinal
muscle reflexes. These investigators not only observed a det-
rimental alteration in the reflexive activity after sustained
trunk flexion but also found that women demonstrated
greater detriments in the protective reflexive response.
Moreover, they appear to have decreased stiffness and
increased segmental motion in the lumbar spine versus men
[254]. These factors added together could lend the female
lumbar segments to the development of clinical lumbar
instability [255].

Sacroiliac Joint and Pelvis

Women appear to suffer from pain associated with the sacro-
iliac joint (SIJ) more frequently than men, most likely asso-
ciated with anatomical differences and hormonal fluctuations.
The incidence of clinical hypermobility in the SIJ is greatest
between the ages of 18-35 years. However, this prevalence
appears to be sex specific, where the SIJ mobility begins to
decline at 35 years old in men and 45 years old in women.
Thus, SIJ-related pain that is associated with clinical insta-
bility could persist in women after 45 years, especially when
the individual is on estrogen replacement.

Anatomical changes are seen in the SIJ throughout the
course of life, and those changes appear to be different
between men and women [256-258]. By the second decade,
differences between the sexes are observable [259]. While
the male synovial capsule thickens and the joint architecture
visibly adapts, the female SIJ soft tissues become more pli-
able as hormones fluctuate with the onset of menses.

Although the sacral vertebrae start ossifying in the third
decade, the mobility of the female SIJ continues to increase,
producing a ratio of mobility of approximately 5:1 compared
to men. Pregnancy can also contribute to the sacroiliac joint
being more mobile 2.5 times, increasing the dynamic move-
ment disparity between women and men [259]. Movement
persists in the female SIJ through the fourth and fifth decades,
whereas the male SIJ demonstrates further decline of motion
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in the same time frame [260, 261]. While complementary
ridges and depressions form on the iliac and sacral cartilages
plus the synovial membranes thicken in both men and
women, men appear to be more prone to the development of
periarticular osteophytes and sacroiliac bridging, further
lending the male SIJ to decreased mobility [259, 262-264].

The external contours of the SI joint articular surfaces are
generally a C shape in men and an L shape in women, lend-
ing the female articulation to greater translation during select
situations such as pregnancy and delivery. The joint surfaces
at the S1 level are the largest compared to the smaller sur-
faces at S2 and S3. Each SIJ surface is approximately
17.5 cm [3] in surface area, well suited for absorption and
transfer of large forces [265]. The sacroiliac joint itself is
found deep within the sacrum and ilium. The iliac cartilage
is thin (0.5 mm), bluish, dull, and rough, compared to the
sacral cartilage which is thick (3 mm), white, shiny, and
smooth [262]. The iliac cartilage has the same relative thick-
ness in both sexes, in contrast to the sacral cartilage which is
thicker in women [266].

Women present with SIJ-related pain in the last trimester
of pregnancy [267, 268], in response to an increase in relaxin
that changes the stiffness of the elaborate ligament system
and produces a hypermobile state in the joint itself [269,
270]. The ligamentous system of the SIJ enhances stability
by increasing the friction in the SI joint and contributes to a
self-locking mechanism [271-273]. In addition, the entire
system offers proprioceptive feedback in response to activity
due to a rich plexus of articular receptors.

The SIJ ligament system can be divided into four different
layers, the most superficial layer being the thoracolumbar
fascia to which numerous muscles attach and impose
dynamic control, including the latissimus dorsi, gluteus
maximus, transverse abdominis, and serratus posterior infe-
rior [273]. The next layer associated with the SIJ includes the
sacrospinous and the sacrotuberous ligaments that constrain
sacral nutation (or anterior sacral rotation about its internal
transverse axis of rotation at S2) and control movement of
the pubic symphysis on the anterior aspect of the pelvic ring
[274, 275].

The long dorsal SI ligament (also known as the longissi-
mus ligament) courses from the posterior superior iliac spine
to the inferior lateral sacrum outside the coccyx. This liga-
ment is approximately 2 cm wide and 6 cm long. It is the
only ligament that maximally tightens during counter-
nutation, lending it to strain and other clinical symptoms
during a woman’s third trimester of pregnancy after the fetus
descends [276]. The iliolumbar ligament constrains both SIJ
movements and motion of the lower lumbar segments with
respect to the sacrum [277, 278]. Along with the dorsal SIJ
ligaments that are less developed in females [279], the self-
locking mechanism is further enhanced through the con-
straints imposed by the deep interosseus ligaments, especially

during nutation [271-273]. These ligaments are found to be
thicker in females [279], and their stiffness decreases under
the influence of hormonal changes in the final stages of preg-
nancy so that the birthing process can be enabled. Moreover,
the SIJ tends to counter-nutate during these stages, where the
sacral base tips posterior and opens the pelvic inlet for fetal
decent. Counter-nutation reduces ligament constraint and
promotes joint hypermobility that can contribute to postpar-
tum pelvic pain [269, 280, 281], which can persist several
years after birth [282].

1.3  Contemporary Understanding

of the Issues

Sexual dimorphism in the human musculoskeletal system is
apparent but more subtle than sex differences often observed
in other species. Some musculoskeletal sex differences in
humans are present at an early age, while others tend to
appear later in life, especially at puberty and menopause. Sex
variations in gross skeletal geometry and specific tissue char-
acteristics are common. For example, women are generally
shorter, have less body mass, and have a different general
morphological appearance than men. Women tend to have
different characteristics of specific bones and skeletal fea-
tures than men, which have been explained by both genetic
and environmental factors. In the pelvis, women tend to have
a larger inlet and outlet, greater interacetabular distance, and
greater hip width normalized to femur length. In the femur,
women tend to have greater femoral anteversion and nar-
rower intercondylar notch features. Additionally, there are
several differences in specific characteristics of the femur,
such as head diameter and circumference that are relatively
strong predictors of sex. In the knee, tibia, and foot, women
tend to exhibit greater genu recurvatum, greater quadriceps
angle, more lateral patellar alignment, increased tibial tor-
sion, greater tibial slope angles, and more bunions and defor-
mities of lesser toes. Moreover, women and men appear to
have several differences in collagenous components, carti-
lage, and bone tissues, which may predispose females to cer-
tain pathologies such as osteoarthritis and osteoporosis later
in life. In other collagenous tissues, there are sex differences
in collagen thickness, orientation, content, diameter, volume,
and metabolism. In cartilage, women tend to have less vol-
ume, thickness, and surface area at specific sites. Additionally,
prepubescent girls tend to have slower cartilage accrual rate,
and postmenopausal women tend to have greater cartilage
degradation than their male counterparts at either age,
respectively. In bone tissue, women tend to have a slower
accrual rate in youth, less peak bone mass, and slower bone
turnover in adulthood as compared to men. Additionally,
women tend to have decreased volumetric bone mineral den-
sity, smaller bone area, reduced cortical thickness, plus less
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compressive and bending strength at some bony sites com-
pared to men, even after correction for anthropometric dif-
ferences such as height and weight.

Sexual dimorphism can manifest itself by specific differ-
ences in each joint system throughout the body, possibly
resulting in variations of clinical pathology and symptomol-
ogy. While differences in subacromial space have been
attributed to sex-based variations of clinical impingement at
the shoulder, the role of those differences remains contro-
versial. More trustworthy are the female glenohumeral cap-
sular responses that appear to contribute to sex-based
differences in the incidence of joint laxity and/or idiopathic
capsulitis. Hormonal variations appear to affect tissue
changes related to the woman’s higher incidence of tendino-
sis in the lateral elbow tendon structures, while the female
predisposition for increased incidence of carpal tunnel syn-
drome seems to relate to differences in architectural shapes
in the wrist and hand especially found around this tunnel.
Similarly, architectural differences are at the root of female
predilection for fracture responses at the hip joint, while tis-
sue biomechanical variations accompany architectural dis-
tinctions in contributing to the female incidence of acetabular
labral tears.

The woman’s increased risk for anterior cruciate ligament
injury has received special attention in the literature, which
has suggested that several factors are responsible for this
elevated incidence. Anatomical, hormonal/physiological,
mechanical, and neuromuscular differences have all been
examined, along with multiple mechanisms which have been
proposed. While the femoral intercondylar notch size/shape
has been suggested, its contribution remains controversial.
Similarly, the role of static measures including Q-angle and
thigh—foot angle has remained questionable, while differ-
ences in joint movement at both the knee and hip during cut-
ting and landing have been deemed partially responsible for
sex-based differences in ACL injury. Joint laxity and anterior
tibial translation behaviors appear to contribute to this dis-
parity, along with altered joint motion responses in the sub-
talar articulation. Moreover, locomotor control strategy
differences are exhibited by female athletes, lending to their
heightened predisposition toward ACL tears. Finally, the
female’s hormonal fluctuations affect not only changes in
ACL architecture but also the biomechanical response of the
ligamentous tissue to stress, along with neuromuscular con-
trol of the lower extremities.

Selected sex-based differences have been observed in the
structural and mechanical features of the ankle and foot.
These differences appear to contribute to the woman’s
increased risk for both ankle sprains and Achilles tendinopa-
thy, especially in those who are athletically inclined. On the
other hand, the role of cervical spinal architectural differ-

ences in female musculoskeletal health is unclear. However,
the woman’s cervical spine structures that include facets and
intervertebral discs appear to respond more poorly to macro-
trauma, such as neck “whiplash.” Furthermore, the preado-
lescent female is more susceptible to developing
thoracolumbar postural changes that include excessive
kyphosis, lordosis, and/or scoliosis. These differences not
only are influenced by physical differences in the vertebrae,
articular structures, intervertebral discs, and/or attached
musculature but are apparently influenced by psychomotor
control and psychobehavioral variations as well. Finally, sac-
roiliac joint differences between men and women are influ-
enced not only by architectural disparities but additionally
by the influence that hormones have on integrity of the com-
plex capsuloligamentous structures surrounding the articula-
tion itself.

1.4  Future Directions

Sex differences in musculoskeletal anatomy are evident in
gross body structure, regionally and at the tissue level. Much
is known about sex-based variations in musculoskeletal anat-
omy and how these differences are manifested in functional
and/or health-related disparities. However, a great deal of
information still remains unknown. Future research should
continue to investigate the relationships among structure,
function, and health, especially in relation to sex-based dif-
ferences. Specifically, the ways in which these variations
influence the care that health professionals provide to each
sex. A few specific recommendations for future directions
include the need to better understand

» the influence of sex-based differences on scapular posi-
tion at rest and during elevation with external impinge-
ment of the shoulder;

 the influence of sex variations on the relationship among
glenohumeral structure, hypermobility, and pathologys;

¢ the influence of pathoanatomical and pathophysiological
mechanisms on sex-based differences in tendon patholo-
gies such as tenosynovitis or tendinosis;

e the comorbid fracture risks associated with chronic
bisphosphonate  administration wused for treating
0Steoporosis;

* the role and influence of sex-based differences in the
development of hip neuromuscular control deficits in the
development of knee disorders such as anterior knee pain
syndrome and ACL injury; and

e the influence of sex-based differences on posture plus
postural control in the development of low back pain and
lumbar pathology.
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1.5 Conclusion

There exists an abundance of literature that documents sex dif-
ferences in general body characteristics, skeletal geometry, mus-
culoskeletal tissue characteristics, and joint-specific functional
anatomy and pathomechanics between males and females.
While the musculoskeletal anatomy of men and women is
grossly similar, important differences do exist that may influence
the way in which the general public views and health care profes-
sionals respond to women’s musculoskeletal health issues.

Review Questions

1. What may predispose women to OA earlier than men?
(a) Differences in BMI
(b) Differences in collagen
(c) Differences in articular cartilage morphology
(d) Differences in skeletal geometry
2. A decrease in what hormone leads to an increase in a
woman’s predisposition for lateral elbow tendinosis?
(a) Progesterone
(b) Estrogen
(c) Testosterone
(d) Relaxin
3. What are some factors that predispose women to frac-
tures of the femoral neck (hip fracture)?
(a) Less acetabular depth/femoral head width
(b) Smaller coxadiaphyseal angle
(c) Decreased femoral neck strength (lower cross-
sectional area)
(d) All of the above
4. An increased valgus motion in the frontal plane during a
landing or cutting maneuver may predispose female ath-
letes to what injury?
(a) ACL tear
(b) MCL tear
(c) Patellofemoral subluxation
(d) Knee dislocation
5. What are thought to be reasons for increased mobility in
the sacroiliac joint of females?
(a) Hormonal fluctuations with the onset of menses/
pregnancy
(b) Structural/anatomical changes with aging
(c) Botha&b
(d) No associated instability with the peri-menopausal

period
Answers
1. ¢
2. b
3.d

4. a
5. ¢
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Learning Objectives
After completing this chapter, readers should be able to do
the following:

e Define body image.

e Compare and contrast positive body image with body dis-
satisfaction and other body image concerns.

* Discuss risk factors that contribute to body dissatisfaction
in females across the lifespan.

e Compare and contrast how body image concerns affect
females throughout the lifespan.

e Examine theoretical foundations that can be applied to
body image and eating disorder prevention interventions.

* Discuss various strategies that can be used in body image
and eating disorder prevention interventions across the
lifespan.

» Examine different assessment tools for the evaluation of
body image with females across the lifespan.

* Discuss future directions for body image and eating dis-
order prevention research and practice.

2.1 Introduction

Body image is a dynamic, multidimensional, and highly
complex construct [1-3] that can be defined in general terms
as “the subjective evaluation of one’s appearance” ([4] p. 4).
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Body image can include “experiences related to one’s physi-
cal functional competencies and biological integrity (e.g.,
health, fitness, athletic skills, and coordination)” ([2] p. 34).
In a broader sense, body image encompasses cognitive, per-
ceptual, affective, and behavioral dimensions [2, 5]. Body
image can also be considered both positive and negative, and
a deficiency in one does not necessarily connote the presence
of the other [6]. As Tylka ([6] p. 57) clarified: “Deconstructing
negative body image, then, will not automatically construct
positive body image. Accordingly, positive body image
should not be characterized simply as the opposite pole of a
‘single body image dimension’ anchored at the other end by
negative body image.” Although positive and negative body
images have historically been viewed as opposing concepts,
more recent studies have revealed that there are different
body image continuums (positive and negative) that concur-
rently exist [7-11]. Cultural influences, interpersonal rela-
tionships, physical characteristics and changes, and
personality characteristics all interact in a dynamic way to
contribute to body image development [2, 12].

Positive body image is conceptualized as multifaceted
and holistic [9] and is integral to healthy development and
wellness throughout the lifespan. Positive body image
encompasses positive body esteem, mindful connection with
the body’s needs, and self-appreciation for body functional-
ity and diverse appearances [9, 13—15] and may be consid-
ered a protective factor against body dissatisfaction. Body
appreciation and positive embodiment are related concepts
and considered key aspects of health and quality of life [16,
17]. Both body appreciation and positive embodiment focus
on body integration through appreciating, feeling connected
to, and caring for the body [17, 18]. Self-compassion is
another associated concept that is expressed through self-
kindness rather than self-criticism and accepting imperfec-
tion as part of being human [19]. A systematic review of 28
studies revealed that self-compassion was linked to lower
levels of eating pathology and appeared to be protective
against poor body image and eating pathology [20].

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023 25
J. J. Robert-McComb et al. (eds.), The Active Female, https://doi.org/10.1007/978-3-031-15485-0_2

2


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-15485-0_2&domain=pdf
mailto:mmasseystokes@twu.edu
mailto:mgolman@twu.edu
mailto:aquezada2@twu.edu
mailto:aquezada2@twu.edu
mailto:alexisstokes@u.boisestate.edu
mailto:jacalyn.mccomb@ttu.edu
https://doi.org/10.1007/978-3-031-15485-0_2

26

M. Massey-Stokes et al.

In contrast, negative body image is conceptualized as
poor body esteem, body dissatisfaction, and feelings of body
shame, anxiety, and self-consciousness [21, 22]. Various
terms have been used to depict body image concerns, includ-
ing negative body image, body dissatisfaction, body dyspho-
ria, body image distortion, and body image disturbance. Due
to the complexity of the body image construct, researchers
have typically focused on examining disturbances within the
cognitive—affective (evaluative) and perceptual components
of body image. A disruption within the evaluative component
is usually represented as body dissatisfaction [23], which
refers to a person’s negative self-evaluation of his or her
body weight, size, and shape that can lead to cognitive, psy-
chological, affective, and behavioral disturbances [24, 25].
Body dissatisfaction can also be defined by the difference
between one’s perceived body size and ideal body size. In
contrast, a disturbance within the perceptual component is
usually referred to as body image distortion, which involves
a person’s inability to accurately perceive body size and
shape [26] and is a symptom of eating disorders such as
anorexia nervosa and bulimia nervosa [27].

It is widely recognized that body dissatisfaction is ubiqui-
tous among girls and women, particularly with regard to the
desire to be thin. In fact, body dissatisfaction has become so
commonplace that it has been described as “normative dis-
content” [28]. Body dissatisfaction is a predictor of depres-
sion [29-32] and considered one of the most robust risk and
maintenance factors for disordered eating and clinical eating
disorders [27, 29, 33-39]. Body image and eating distur-
bances have also been linked to other psychological prob-
lems, including depressive mood and low self-esteem [29,
31, 37,40, 41] as well as anxiety [40], body dysmorphic dis-
order [42], self-harm and childhood sexual abuse [43], and
social phobia [40, 44]. Negative body image is also linked to
physical disability [10, 45] and low levels of functionality
and wellness [46, 47]. Overall, body image and eating prob-
lems hinder healthy development and adversely impact
health, wellness, and quality of life.

Due to the persistent rise of eating disorders and obesity,
researchers continue to investigate body image and body
image difficulties among diverse females with various social
identities, including those from different ethnic and cultural
groups, older women, females living with chronic illness or
disability, and females representing other special popula-
tions who may be at risk [8, 10, 21, 30, 48—62]. In sum, nega-
tive body image and body image disturbances know no
boundaries; they impact females across age groups, ethnici-
ties, cultures, and backgrounds. It is essential for health edu-
cation specialists and health care clinicians to understand
body image across the lifespan, including the etiology and
development of body image problems. It is also important
for health professionals to be familiar with body image
assessment techniques as well as evidence-based prevention

strategies and interventions that promote positive body
image. Furthermore, health professionals can reflect about
their own perceptions of body image and eating concerns
and how these perceptions may influence their own attitudes
and behaviors as well as their interpersonal interactions with
clients and patients.

2.2 Research Findings

2.2.1 Risk Factors for the Development
of Body Dissatisfaction

A wide range of risk factors contribute to the development of
body dissatisfaction, including biological and physical fac-
tors, individual characteristics, and sociocultural influences
[2, 63, 64]. For example, females with a higher body mass
index (BMI) that is not in line with societal expectations of a
thin-ideal body type—the thin ideal—can experience body
dissatisfaction [30, 65-69]. Other ideal body types can also
influence how females view their bodies, including the ath-
letic and curvy ideals [70-72]. Individual characteristics
such as low self-esteem, negative emotionality, and perfec-
tionism are additional influencing factors [2, 68].
Furthermore, sociocultural factors such as ubiquitous media
influences exert a powerful influence on body image by pro-
moting the thin-ideal. Propensity to internalize the thin ideal
and engage in high levels of appearance comparisons (or
social comparisons) often leads to harmful effects such as
body dissatisfaction, self-objectification, and disordered eat-
ing [56, 67, 73-79]. Media-internalization is critical to the
development of body dissatisfaction, both directly and indi-
rectly [74, 75, 80]. For example, research has shown that
“media-internalization precedes and predicts social appear-
ance comparison, which in turn predicts body dissatisfac-
tion” ([75] p. 710).

In addition, females from multiple ethnic and cultural
groups can experience an internal tug-of-war regarding their
body image and sense of self-worth, particularly when they
are acculturated or exposed to Western or Western-influenced
cultures that promote the thin ideal [56, 60, 81-83]. Some
studies have indicated that there are often more similarities
than differences between White females and ethnic minori-
ties regarding body dissatisfaction [60, 84]. Cheng et al. [60]
found that African Americans are at similar risk for eating
disorders as Whites. The same study also suggested that eth-
nic minority identity and culture may protect Hispanic
females from thin-ideal internalization, body dissatisfaction,
and disordered eating behaviors. Still, the relationships
among ethnicity, acculturation, and body satisfaction are not
clear [60, 85-88]. While Cheng et al. [60] found that Asian
American females experience greater thin-ideal internaliza-
tion than White and African American females, Chen and



2 Body Image Throughout the Lifespan

27

Jackson [67] suggested that body dissatisfaction may be less
prominent among Chinese adolescent females compared to
their U.S. counterparts. In another study involving a large,
population-based sample of adolescents [84], body dissatis-
faction and self-esteem were strongly related in both boys
and girls across almost every weight status, racial/ethnic, and
socioeconomic status (SES) group. Nevertheless, there were
some differences across race/ethnicity and SES. For exam-
ple, Black girls had higher self-esteem and lower body dis-
satisfaction than many other groups. In addition, Asian girls
had a weaker relationship between body satisfaction and
self-esteem compared to White girls; however, they experi-
enced lower self-esteem and higher body dissatisfaction than
many other racial/ethnic groups.

2.2.1.1 Theoretical Perspectives

In viewing body dissatisfaction from a theoretical perspec-
tive, the tripartite influence model of body image and eating
disturbance [5, 40, 75, 89-93] and the dual pathway model
of eating pathology [34, 37, 94-96] have received solid
empirical support. The tripartite influence model [92] (see
Fig. 2.1) posits that three major sociocultural influences—
peers, parents, and media—play a role in the development of
body dissatisfaction, eating disorders, and negative affect.
The model also proposes that internalization of the thin ideal
and appearance comparison mediate the relationships
between these influences and body image and eating con-
cerns [91, 92]. The dual pathway model of eating pathology
[95] (see Fig. 2.2) posits that thin-ideal internalization and
social pressure to be thin (from family, peers, and media)
both contribute to body dissatisfaction leading to dieting and
negative affect, thereby increasing the risk for eating disor-
ders [34, 37, 94-96]. Both models have been used with
diverse cultural samples and appear to be viable models for
studying risk factors leading to body dissatisfaction and eat-
ing disorders [34, 37, 40, 75, 91-96].

Fig. 2.1 The theoretical Media Self
tripartite model [92]. Influence Esteem
Reprinted from Body Image,
Vol. 8/Issue 3, Rodgers R, \
Chabrol H, Paxton SJ. An Internalization
exploration of the tripartite
influence model of body
dissatisfaction and disordered Body
eating among Australian and Dissatisfaction [»| Bulimia
French college women, pages
208-215, 2011, with Parental
permission from Elsevier Influence ég?ne;;}ggﬁ
Peer
Influence Drive for

2.2.2 BodyImage Concerns Across Age
Groups

2.2.2.1 Preadolescent and Adolescent Females

Body image difficulties often begin at an early age as body
dissatisfaction has been shown to affect approximately 40%
of children aged 6 to 11 [97]. Approximately 50% of preado-
lescent girls experience body dissatisfaction with a majority
of these girls wanting to be thinner [98, 99]. Psychological
processes related to body dissatisfaction are already estab-
lished by the age of 8 [100, 101], and the “normative discon-
tent” with body shape and size that is so common among
adolescent females and young adult women is applicable to
young girls as well [102-104]. For example, studies have
shown that girls as young as 5-8 years old can experience a
greater awareness and internalization of the thin ideal in
ways that negatively impact their body image development
and self-esteem [36, 105]. Research involving girls aged
7-11 years (N = 127) also revealed that thin-ideal internal-
ization predicted disordered eating attitudes [74].
Additionally, a longitudinal population-based study revealed
that 63.2% of girls expressed concern about gaining weight
by age 13 [106]. In another study involving 1515 preadoles-
cent children (51.2% girls), a majority of the girls wanted a
thinner body shape [98]. Other research revealed that a siz-
able percentage of preadolescents experienced body dissatis-
faction [104], and body dissatisfaction in young adolescents
developed concurrently with eating disorder symptoms
rather than preceding them [107].

Research also suggests that parental communication and
modeling can influence body image and eating concerns in
young girls. One study showed that girls whose parents
encouraged them to diet prior to age of 11 were eight times
more likely to report early dieting than girls whose parents
did not promote dieting [108]. In another study, Rodgers
et al. [109] found that mothers’ comments about their child’s

Thinness
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Fig. 2.2 Theoretical
components of the dual-
pathway model of eating
pathology [96]. Reprinted
with permission from Stice E,
Rohde P, Shaw H. The body
project: A dissonance-based
eating disorder prevention
intervention. 2013; New York:
Oxford University Press. p. 16

Pressure to
be thin

Thin-ideal
internalization

weight, shape, and eating were associated with body image
concerns and disordered eating in girls and boys as young as
7 and 8 years old. Maternal body dissatisfaction also
predicted lower body esteem in both girls and boys, which is
consistent with studies involving adolescents [110, 111].

Adolescence is another critical transitional period of sig-
nificant growth and development [112] that is marked by the
key developmental task of identity establishment [113].
Body image is a central focus of self-concept during the
teen years [114], and adolescent females are particularly vul-
nerable to body dissatisfaction and eating difficulties [115].
Negative body image spikes during early adolescence and is
often maintained throughout adolescence and emerging
adulthood [21]. Findings from a study by Wojtowicz and von
Ranson [68] suggested that self-esteem and BMI are perti-
nent factors to help identify middle-adolescent girls who
may be at risk for experiencing increased body dissatisfac-
tion. In addition, negative body image that persists over time
can also lead to depressed mood in both adolescent girls and
boys [41, 116]. In attempting to cope with negative affect,
adolescents are at risk of engaging in unhealthy behaviors
such as restrictive dieting, over-exercise, substance use, and
excessive tanning [114]. In turn, these factors can initiate a
vicious cycle of health-risk behaviors that can negatively
impact body image.

Sociocultural factors are predominant influences during
preadolescence and adolescence, and the peer group is a key
sociocultural influence in the development of body image
concerns [117, 118]. Young females are constantly exposed
to sociocultural messages promoting the thin ideal; and these
age groups are particularly vulnerable to experiencing body
dissatisfaction in response to internalization of the thin ideal
promoted through a variety of media channels, including
social media platforms [105, 117-120].

According to a recent Pew Research Center Report [121],
95% of teens have a smartphone or access to one; and 45%
of teens report they are online most of the time. The majority
of this online activity revolves around social media networks;
and the most prolific social media networks among teens are
Snapchat and Instagram [121], with TikTok rising in popu-
larity. With nearly constant access to mobile devices along
with concomitant images and messages, preadolescent and

Body
dissatisfaction

Eating
pathology

Negative
affect

adolescent females are highly susceptible to engaging in
appearance comparisons. Body talk or appearance-focused
conversation has been defined as “interpersonal interactions
that focus attention on bodies and physical appearance, rein-
force the value and importance of appearance, and promote
the construction of appearance ideals” ([122] p. 2).
Appearance comparisons are linked with body dissatisfac-
tion, and body talk on social network sites has shown to be
positively associated with body surveillance and body shame
[122]. Studies have also shown that more time on social net-
work sites is positively related to higher thin-ideal internal-
ization, body surveillance, and drive for thinness [105, 114,
123]. In one study, adolescents with frequent (>2 h per day)
engagement with highly visual social media (e.g., Instagram
and Snapchat) reported high levels of body image concerns
and internalizing symptoms such as depression and anxiety.
In the same study, body image concerns mediated the posi-
tive relationship between highly visual social media use and
internalizing symptoms [114]. In addition, vulnerability to
media influence is mediated/moderated by individual factors
such as self-esteem, personality traits, and investment in
body image and social comparisons [84, 123—127]. These
findings support an array of research indicating that frequent
social media use may negatively impact body image and
mental health [53, 119, 120, 123, 128-130].

In sum, body dissatisfaction that begins at a young age
often extends through puberty into adolescence and young
adulthood [21, 115, 131]. Although levels of body dissatis-
faction vary among girls, various factors help predict these
trajectories, including individual characteristics of BMI,
self-esteem, and perfectionism as well as environmental
influences such as parental communication and modeling,
peer dieting, appearance comparisons, and weight teasing.
Overall, it appears that body dissatisfaction takes root in
early adolescence, indicating that childhood and early ado-
lescence may be crucial periods for shaping body image [21,
53, 109, 115]. Therefore, focusing on body dissatisfaction
during childhood or early adolescence may reduce the devel-
opment of eating disorder behaviors in adolescence and into
emerging adulthood [21, 74, 104, 107, 115, 132, 133].
According to Wang et al. ([115] p. 1411), strategies and
interventions “aimed at enhancing self-esteem, decreasing
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depression, increasing parent/child connectedness, and
reducing and responding effectively to weight-based teasing
and peer dieting may be particularly influential in altering
body dissatisfaction over time.”

2.2.2.2 Young Adult Women

Body image, body weight, and eating concerns are prevalent
among college-aged females as well. According to the
American College Health Association National College
Health Assessment (ACHA-NCHA 1II) [134], 59% of college
women are trying to lose weight, 57% are exercising to lose
weight, and 44% are dieting to lose weight. Other studies
have also demonstrated that college-aged females struggle
with body dissatisfaction as well as disordered eating [94,
96, 135, 136]. Multiple factors influence body image and eat-
ing concerns in young women, including sociocultural pres-
sures surrounding the thin ideal, copious social media usage,
and negative self-talk.

There is support for the sociocultural model as it relates to
body image and eating disorders among college-aged women
[92]. Sociocultural pressures aimed at the thin ideal exert the
most negative impact on young women when they are inter-
nalized [137]. To explicate how internalization of the thin
ideal may lead to body dissatisfaction, Fitzsimmons-Craft
et al. ([137] p. 48) found that social comparison and body
surveillance mediated the relationship between thin-ideal
internalization and body dissatisfaction among college-aged
females. Yet, “only body surveillance emerged as a signifi-
cant specific mediator of this relation—that is, neither gen-
eral social comparison tendencies nor appearance-related
social comparison tendencies emerged as specific media-
tors.” In a different study [40], the combination of media
influence and social phobia emerged as a significant predic-
tor of body dissatisfaction in college-aged females.

Approximately 84% of young adults (aged 18-29)
actively use social media [138], and studies demonstrating a
relationship between social media and body image concerns
are vast. Social media use has a demonstrated effect on
appearance concerns. Researchers found that participants
who took and uploaded a selfie on social media without the
options of editing, applying a filter, or taking multiple photos
felt more anxious, less confident, and less physically attrac-
tive afterward; and these differences were significantly
greater than the control condition (i.e., reading a neutral
news article online) [139]. In addition, engagement with
appearance-based social media has been determined to
increase body dissatisfaction, negative mood, and social
comparison among young women [72, 78, 140-143]. Hogue
and Mills [143] argued that young women'’s increasing strug-
gle with appearance satisfaction can be explained by upward
social comparisons that result from engaging with
appearance-based social media. Their study showed that
women are more likely to compare themselves to peers and

celebrities they consider superiorly attractive, which
increases negative body image. Social media has also pro-
pelled an exercise culture driven by a desire for an ideal fit
appearance rather than a desire to be healthy [72]. Even
though fitness posts are often promoting strong bodies
instead of thin ones, these photos are idealized and often
unrealistic, causing young women to “invest in their body as
a self-worth index and place importance on their appear-
ance” ([123] p. 11). Therefore, it is no surprise that studies
have validated an existing relationship between appearance-
motivated exercise and negative body image, further illus-
trating that young women’s body satisfaction suffers when
they internalize sociocultural pressures surrounding the thin
ideal [144].

Furthermore, a related aspect of body image centers on
“fat talk,” which is a term for how females talk with each
other about the size and shape of their bodies, generally in
disparaging terms [145]. Although females of all ages engage
in fat talk, research indicates that these conversations occur
most frequently during late adolescence and young adult-
hood [146]. Young women have indicated that engaging in
fat talk acts as a type of coping mechanism because it helps
them express distress about “feeling” fat as opposed to
“being” fat ([147] p. 27). However, engaging in fat talk may
actually be maladaptive because this type of talk is linked
with thin-ideal internalization, body dissatisfaction, negative
affect, depression, anxiety, body image disturbance, and eat-
ing pathology [147, 148]. In addition, research has demon-
strated that body dissatisfaction significantly mediates
relationships between weight discrepancy, upward appear-
ance comparison, body surveillance, and fat talk [149]. As
fat talk is a frequently occurring sociocultural phenomenon
among females, more studies are needed to examine strate-
gies that females can implement to successfully navigate
through these conversations. For example, one proposed
strategy is to help females interrupt the fat talk cycle by using
socially acceptable, positive body talk [150].

Female athletes represent a subgroup of young women
who are at particular risk for experiencing body image and
eating concerns. Collegiate and elite athletes, particularly
those participating in “weight-sensitive sports,” such as gym-
nastics, dance, swimming and diving, track/cross-country,
are at risk for thin-ideal idealization, body dissatisfaction,
and disordered eating that are distinctive from non-athletes
[151-154]. Females athletes who struggle with issues related
to body dissatisfaction and disordered eating are also faced
with concomitant pressure to remain competitive in their
sport, which can exacerbate physical and emotional stress
[151, 152. 155, 156]. In 2005, the International Olympic
Committee (IOC) [157] addressed these concerns by recog-
nizing the Female Athlete Triad (Triad) as the interaction
among disordered eating and irregular menstrual cycles that
leads to a reduction in estrogen and other key hormones,
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resulting in low bone mineral density. Based on this work,
the American College of Sports Medicine [158] clarified the
Triad as the interrelationships among energy availability,
menstrual function, and bone health that can exhibit clinical
consequences via eating disorders, amenorrhea, and osteo-
porosis. Then in 2014, the IOC released a consensus state-
ment redefining the Triad. Now recognized as Relative
Energy Deficiency in Sport (RED-S), the IOC ([155] p. 1)
defined the syndrome as “...impaired physiological function
including, but not limited to, metabolic rate, menstrual func-
tion, bone health, immunity, protein synthesis, [and] cardio-
vascular health caused by relative energy deficiency.” In a
2018 updated report, the IOC RED-S Consensus Statement
authors highlighted multiple scientific developments that
shed further light on the negative health and performance
outcomes associated with low energy availability in both
female and male athletes [156].

Female athletes who participate in sports that emphasize
leanness and/or weight appear to be most at-risk for develop-
ing RED-S, which can consequently jeopardize their perfor-
mance abilities and health. Furthermore, interpersonal
relationships with teammates, athletic trainers, and coaches
can exert influence on female athletes’ body image. For
example, research has shown that coaches and teammates
can positively or negatively affect athletes’ body image and
health behaviors, including those related to eating and body
weight [153, 154, 159]. Notwithstanding, knowledge and
awareness of the prevention of RED-S appear to be lacking
among athletes and their support staff, including coaches,
athletic trainers, and physicians [156]. Therefore, there is a
clear need to examine the roles of coaches, teammates, ath-
letic trainers, and sports medicine clinicians in preventing
body dissatisfaction and RED-S among female athletes. This
line of research can also investigate relationships between
coach communication and self-esteem, body image, and
thin-ideal internalization, and whether coach communication
is mediated by these and other factors [153, 154].

2.2.2.3 Older Women
Similar to younger females, body image in older women is
multifaceted and varies among women [160, 161]. However,
there are distinct differences. Although more attention has
been devoted to studying body image in middle-aged and
older women in recent years, findings are mixed regarding
the relationship between aging and body image [160-162].
In a scoping review of literature Pearce, Thogerson-
Ntoumani, and Duda [163] found that women often simulta-
neously experience positive and negative body image; and
the relationship between aging and body image is complex.
Body satisfaction can increase even when women’s body dis-
satisfaction remains stable [9].

Many correlates and risk factors associated with body dis-
satisfaction and disordered eating that are found in younger

females have also been found in older women, such as BMI,
sociocultural influences, and internalization of the thin ideal.
In a systematic review, Bouzas et al. [164] found that low
physical activity, high caloric intake, or a significant reduc-
tion in caloric intake are associated with body dissatisfaction
in women aged 55 and older. Other factors can also present
unique body image challenges to older women, including
menopause and anxiety related to the aging process [23,
161]. Women in midlife and beyond may face similar eating-
and weight-related obstacles as younger girls and women,
including body dissatisfaction and body image distortions;
and these issues are often intensified by the aging process.
For example, life events that often take place in midlife, such
as career changes, marital problems, divorce, “empty-nest”
syndrome, and chronic illness, can create significantly more
distress for women who are already struggling with body
image and eating difficulties [163].

There also has been a 42% increase in the number of
women over the age of 35 seeking eating disorder treatment
within the past 10 years, indicating an increase of body
image and disordered eating struggles in this population
[165]. In a large Internet survey study of women aged 50 and
older, 13% of the sample reported current eating disorder
symptomatology. In addition, over 70% of the participants
reported experiencing body dissatisfaction, with a large per-
centage (83.9%) expressing dissatisfaction with the stomach.
Researchers also found that higher BMI was associated with
higher rates of diet pill/diuretic use, both of which are con-
sidered maladaptive weight management behaviors and have
been reported in other studies [166]. However, regardless of
BMI, excessive concern with body shape and weight and
body dissatisfaction can negatively impact women’s self-
esteem and overall quality of life, and even lead to full-blown
clinical eating disorders [166].

In spite of these challenges and risk factors, Liechty’s
([160] p. 84) qualitative study of older women revealed
“complex cognitive and behavioral means by which older
women were able to feel satisfaction with their bodies despite
desire for physical change.” Participants conveyed that health
and functionality were more important to their body image
than their physical appearance. Those with positive body
image focused on controllable elements of their physical
appearance (e.g., clothing) and had developed at least some
degree of acceptance of their physical imperfections.
Conversely, participants who highly valued youthfulness and
conforming to society’s thin ideal experienced increasing
body dissatisfaction as they aged. According to McLean
et al. [167], appearance acceptance and placing less empha-
sis on the appearance aspect of self-concept may serve as
protective factors that buffer aging women from the negative
impact of body dissatisfaction. In addition, Liechty and
Yarnal ([162] p. 1213, 1215) found that women’s body image
exhibited both stable and fluctuating patterns throughout the
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lifespan. The participants’ thoughts about body image went
beyond “level of satisfaction” and “included evaluations of
health and ability, beliefs about the importance of appear-
ance, and feelings about their overall lives.”

2.2.3 BodylImage Assessment

Due to the multidimensionality of the body image construct
and the wide availability of various instruments, it is particu-
larly important to carefully consider the selection of body
image assessment tools as there is no particular instrument or
battery of tests that is appropriate for use in all situations
[168, 169]. Thompson [169] outlined ten tips for enhancing
body image assessment in clinical and research settings,
including the importance of selecting instruments with estab-
lished reliability and validity and using selected instruments
with appropriate target populations. In addition, Banasiak
et al. [170] pointed out that many instruments used to assess
body image concerns in adolescents have been validated
using adult samples. Nevertheless, many of these measures
can still be used with adolescent females when care is taken
to ensure that girls understand the terms used in the particu-
lar instrument. For example, the Physical Appearance State
and Trait Anxiety Scale [171] was validated with an adult
sample yet exhibited excellent internal reliability (0.93) in

measuring weight-related body dissatisfaction in adolescent
girls aged 14—16 [172]. In the same study [172], researchers
measured appearance dissatisfaction with an adapted version
of the Body Image State Scale, a six-item scale that has good
construct validity [173] and demonstrated high internal reli-
ability with an adolescent sample in a previous study [174].
As illustrated in these examples, researchers must establish
new reliability and validity scores whenever they use an
instrument with a target population that differs from the stan-
dardized sample [169]. In addition, researchers have
acknowledged the need to develop valid and reliable instru-
mentation for studying body image in diverse female popula-
tions, including younger girls [175], older women [48, 160],
and females from diverse ethnic and cultural backgrounds
[59, 86,92, 160, 176].

2.2.3.1 Body Image Assessment Scales
and Questionnaires

There are a number of well-validated instruments that have
been developed to assess body image and eating concerns in
children, adolescents, and adults; many of these measures
are discussed in more detail elsewhere [5, 168, 176-180].
Table 2.1 lists a few of the body image measures that have
been reported in the research literature with an internal con-
sistency rating and test-retest reliability rating of at least
0.70 [171, 173, 181-190].

Table 2.1 Instruments for assessing body image with high internal consistency and/or test—retest coefficients (>0.70)

Reliability
IC: Internal
consistency
Author Test name Description of test TR: Test-retest Standardization sample
Cash and Body Image Quality A 19-item instrument designed to quantify the IC: 0. 95 116 college-aged women
Fleming [181] of Life Inventory impact of body image on aspects of one’s life TR: 0.79 (M=213+5.1)
Participants rate the impact of their own body
image on each of the 19 areas using a 7-point
bipolar scale from —3 to +3
Cash et al. Body Image States A multi-item measure of momentary evaluative/  IC: 0.77 (women) 174 college students—116
[173] Scale affective experiences of one’s physical appearance IC: 0.72 (men) women, 58 men (median
TR-state: 0.69 age =20)
(women)?
TR-state: 0.68
(men)?
Cash and Body-Image Ideals A measurement of self-perceived discrepancies IC: BIQ 284 college undergraduate
Szymanski Questionnaire from and importance of internalized ideals for discrepancy: 0.75  women at a mid-Atlantic
[182] multiple physical characteristics IC-BIQ urban university

importance: 0.82
IC-weighted
discrepancy: 0.77
TR: none given

(continued)
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Table 2.1 (continued)

Author Test name Description of test

Garner [183]; Eating Disorder 9-item subscale assesses feelings about IC:
Garner and Inventory (EDI and  satisfaction with body size; items are 6-point,
Olmstead EDI-2). Body forced choice; reading level is fifth grade

[184] Dissatisfaction Scale

Littleton et al. Body Image Concern

A brief instrument for assessing dysmorphic

Reliability

IC: Internal
consistency
TR: Test-retest Standardization sample
610 males and females ages
11-18 (Shore and Porter,
1990) [185] 109 males and
females ages 8—10 (Wood
et al., 1996) [186]

Adolescents
(11-18):
Females = 0.91
Males = 0.86
Children (8-10):
Females = 0.84
TR: None given

IC: 0.93 184 undergraduates at a

[187] Inventory concern; only takes a few minutes to answer. TR: None given medium-sized Southeastern
Despite its brevity, the BICI provides an University; approximately
assessment of body dissatisfaction, checking and 89% were women
camouflaging behavior, and interference due to
symptoms—such as discomfort with and
avoidance of social activities (see Appendix 2)

Reed et al. Physical Appearance Participants rate the anxiety associated with 16 1C: 205 female undergraduate

[171] State and Trait body sites (8 weight relevant, 8 non-relevant); trait Trait: 0.88—0.82 students

Anxiety Scale and state versions available State: 0.82-0.92
TR: 2 weeks, 0.87
Shisslack McKhnight Risk Participants use 5-item subscale that assesses IC: 103 females, 4—fifth grade;
et al. [188] Factor Survey III concern with body weight and shape Elementary = 0.82 420 females, 6—eighth grade;
(MFRS-III) Middle 66 females, 9—12th grade
school = 0.86
High school = 0.87
TR:
Elementary = 0.79
Middle
school = 0.84
High school = 0.90
Wooley and ~ Color-A-Person Participants use five colors to indicate level of 1C: 0.74-0.85 102 male and female college
Roll [189] Body Dissatisfaction satisfaction with body sites by masking on a TR: 2 weeks students, 103 bulimic
Test schematic figure (0.72-0.84) individuals
4 weeks
(0.75-0.89)

Mutale et al.  Body Dissatisfaction A pictorial scale used to measure body IC: 190 male and female

[190] Scale dissatisfaction. Includes 9-female and 9-male TR: 5 weeks, undergraduate students
images that are computer generated to construct  0.88-0.97

bodies of varying sizes. Participants place body
types in descending order based on size, select the
most desirable body size (ideal), and choose their
perceived size (actual). The discrepancy between
one’s ideal and actual body size indicates their

body dissatisfaction score

2 Acceptable for a state assessment

In addition, examples of body image questionnaires that
have been validated for college-aged women and have inter-
nal consistency and test—retest reliability scores above 0.70
are located in Appendices 2.1-2.3: Body Image Quality of
Life Inventory [181], Body Image Concern Inventory [187],
and Physical Appearance State and Trait Anxiety Scale
[171]. In addition, Cash and Grasso [191] reported the nor-
mative data and acceptable internal reliability measures of
four body image instruments—Body Image Disturbance
Questionnaire [192], Appearance Schemas Inventory-
Revised [193], Body Image Coping Strategies Inventory

[194], and Body Image Quality of Life Inventory [181, 195].
These instruments measure various facets of the body image
construct and were used across seven studies with female
and male college students. Other valid and reliable scales
that can be used in body image research include Body Image
Assessment Scale-Body Dimensions [196]; Body Shape
Questionnaire [197], which has a shortened version [198]
and is available in different languages [199]; Eating Disorder
Inventory-3 [200], which contains the Drive for Thinness
and the Body Dissatisfaction subscales; the Sociocultural
Attitudes Towards Appearance Scale-3 for measuring
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multiple societal influences on body image and eating distur-
bances [201]; and Children’s Body Image Scale [97, 202—
203]. Researchers have also explored using realistic
3-dimensional body-scan images for body image research
and found that the scanned images are a viable alternative to
contour line drawings [204]. Innovative tools for investigat-
ing changes in adolescent body perception have also been
developed, such as the Adolescent Body-Shape Database
and Adolescent Body Morphing Tool [205].

2.3  Contemporary Understanding
of the Issues
2.3.1 Theoretical Foundations

Body image and eating disorder prevention programs focus
on preventing or delaying the onset of subclinical and full-
blown clinical eating disorders by reducing risk factors and
increasing protective factors that promote resilience and over-
all health and well-being [206-209]. Health education and
health behavior theories and models can guide the develop-
ment and evaluation of health promotion and education pro-
grams and interventions [210-211]. For example, the
ecological model can be effective for prevention programs
aimed at promoting positive body image and decreasing eat-
ing disorder risk [212, 213]. The underlying premise of the
ecological model is that there are multiple levels of influences
on health attitudes and behaviors, including intrapersonal
(biological, psychological), interpersonal (social, cultural),
institutional and organizational, community, physical envi-
ronmental, and public policy. The ecological model forms a
type of meta-model in which other health behavior theories
and models are integrated into a broader, coherent whole. As
a meta-model, “ecological models are a useful [comprehen-
sive] framework for conceptualizing multiple levels of deter-
minants of health behaviors, and they are used widely as
guides for the design of comprehensive multilevel interven-
tions” ([213] p. 47). For example, healthy body image can be
promoted through targeting individual attitudes, knowledge,
beliefs, and behaviors (intrapersonal); involving family,
peers, and other supportive individuals (e.g., teachers and
coaches) in reinforcing positive body image in concert with
healthy and balanced nutrition and physical activity (interper-
sonal, environmental); integrating healthy body image, nutri-
tion, physical activity, and mind—body wellness interventions
into school and worksite health programs (organizational,
environmental); advocating for health education/promotion
and health communication campaigns with messages that
promote healthy body image (community); and enacting leg-
islation to support body image and eating disorder prevention
programs and research (policy).

Additional theoretical frameworks that can be used to
guide body image interventions include social cognitive the-
ory (SCT) [214] and social marketing [215, 216]. The hall-
mark of SCT is reciprocal determinism, which is the dynamic
interaction of individuals and groups, their behavior, and the
environment. Other SCT concepts relevant to the promotion
of positive body image include outcome expectations (beliefs
about the likelihood and value of the consequences associ-
ated with behavioral choices), self-efficacy (beliefs about
one’s ability to successfully engage in positive behavior
change), observational learning (learning to perform new
behaviors by observing others, e.g., via peer modeling),
facilitation (providing tools and resources or modifying the
environment to facilitate behavior change), and self-
regulation (controlling oneself through self-monitoring, goal
setting, self-reward, and social support) [217]. School- and
community-based body image interventions can reinforce
key SCT concepts by emphasizing personal and group goal
setting, teaching media-literacy skills, encouraging healthy
peer group interaction, providing regular opportunities to
practice decision-making and problem-solving skills linked
to real-life body image issues, and incorporating meaningful
family involvement activities.

Healthy body image can also be fostered through social
marketing, which is designed to influence voluntary behav-
ior change that can positively impact health and quality of
life at the intrapersonal, interpersonal, organizational, com-
munity, and public policy levels, thereby contributing to an
ecological approach to promote positive body image and
mitigate eating problems. Social marketing includes com-
munication that focuses on the four “Ps” of the marketing
mix: product, price, place, and promotion [216]. Effective
social marketing campaigns should promote a “superior
offer” ([218], slide 10) and consider appropriate segmenta-
tion of their target audience (e.g., using demographic, psy-
chological, and behavioral variables) [219]. For example,
with positive body image as the product, health professionals
can develop messages and slogans in conjunction with the
use of diverse body images to promote positive body image
and emphasize the benefits of healthy body image while
identifying the negative costs associated with body dissatis-
faction. These messages can influence females’ perceptions
of the cost—benefit ratio associated with adopting and main-
taining attitudes and behaviors reflecting positive body
image, sound nutrition, and healthy physical activity (price).
Health professionals can also increase access to quality
information about body image through various places, such
as schools and other education centers, medical offices,
health clinics, community centers, churches and other places
of worship, hair and nail salons, Internet ads, and social
media outlets. Promotion of healthy body image can occur
by making incentives accessible to the target audience,
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including popular items such as T-shirts and water bottles,
sling bags, posters, social media contests, and games.

With a consumer focus in mind, targeting social norms
and normative beliefs has proven to be another successful
social marketing strategy. A person’s normative beliefs
include “whether important referent individuals approve or
disapprove of performing the behavior, weighted by the per-
son’s motivation to comply with those referents” ([220]
p. 97). Therefore, because perception is paramount, social
marketing can be used to target social norms and promote
shifts in normative beliefs. Social marketing campaigns can
promote shifts in normative beliefs by informing females
about the actual frequency of certain attitudes and behaviors
linked with body image dissatisfaction (e.g., dieting among
peers, unrealistic expectations for body type, internalizing
the thin ideal, use of “fat talk”), with the intent to create
social pressure for change. Additionally, as “positive body
image is more than... the mere absence of body dissatisfac-
tion” ([53] p. 624), health professionals can also implement
programs to promote a new social norm [221] emphasizing
attitudes and behaviors that support a healthy body image.
Campaign messages can be geared towards encouraging
females to “appreciate the unique beauty of their body and
the functions that it performs for them; accept and even
admire their body, including those aspects that are inconsis-
tent with idealized images; feel beautiful, comfortable, con-
fident, and happy with their body ... [and] emphasize their
body’s assets rather than dwell on their imperfections” ([15]
p- 22). These messages should be followed by positive rein-
forcement at different levels of influence within the ecologi-
cal framework (e.g., social support from family and peers,
“body image friendly” messages and environments that
facilitate the development of positive body image). For addi-
tional discussions involving theoretical approaches and pre-
vention programs aimed at promoting healthy body image
and preventing disordered eating, see Bauer et al. [222],
Levine and Smolak [211], Massey-Stokes et al. [208], and
Sinton and Taylor [207].

2.3.2 BodyImage Intervention Strategies

2.3.2.1 Socioecological Framework

In line with the socioecological framework and environmen-
tal factors within SCT, it is beneficial for health professionals
to implement body image and eating disorder prevention
strategies to address multiple levels of influence [208, 223],
including the individual, family and peers, institutions (e.g.,
schools, universities, and worksites), the broader community
(e.g., multimedia messaging and advocacy), and policy.
Tailoring interventions to meet the interests and needs of the
priority audience increases the relevance for program partici-
pants and has the potential to promote sustainable changes in

mindsets and behaviors. At the intrapersonal level, it is cru-
cial to help females of all ages and backgrounds cultivate
positive body image, which includes an integrated sense of
self [39] and appreciation for one’s authentic and functional
self [224-226]. Autonomous motivation and a sense of com-
petence help comprise an integrated sense of self and can
lead to healthy behaviors [39]. In addition, high, general self-
determination (a strong sense of self that is “integrated, uni-
fied, and non-contingent”) can buffer females from having
an adverse response to the thin ideal portrayed through the
media ([227] p. 490). Furthermore, autonomous motivation,
self-determination, positive sense of self, and perceived self-
competence are related to the concept of presence, which
Cuddy ([228], p. 24) portrayed as “the state of being attuned
to and able to comfortably express our true thoughts, feel-
ings, values, and potential.” When females are present, they
are able to access their authentic best selves [228], which can
lead to greater self-acceptance and resilience in the face of
challenges. Resilience development is a related approach
that allows girls and women to acknowledge their areas of
challenge and vulnerability while embracing their strengths
and areas of competence [229]. Resilience can be fostered by
helping females develop healthy self-esteem, self-
determination, self-efficacy, and an array of essential life
skills, including interpersonal, communication, critical-
thinking, and adaptive coping skills. Adaptive coping
includes skill development for recognizing and effectively
managing sociocultural pressures espousing the thin ideal.
All of these intrapersonal strengths can help buffer females
against body dissatisfaction and promote body image.

Due to the longitudinal “reciprocal relationships” that
exists among the mediational variables of media-
internalization, appearance comparison, and body dissatis-
faction, it is important to address all three of these concerns
through well-designed strategies and programs aimed to
enhance body image at multiple levels of influence [75, 79,
90-94]. For example, Happy Being Me [64] is a theory- and
school-based body image intervention for young adolescent
girls that targets internalization of the thin ideal, body com-
parison, appearance conversations, appearance teasing, body
image, and self-esteem. The brief, interactive program also
aims to teach girls how to effectively contend with sociocul-
tural factors that can threaten self-esteem and body image.
Evaluation results demonstrated that the intervention group
reported significantly more positive outcomes than the con-
trol group concerning program content knowledge, risk fac-
tors for body dissatisfaction, body image, and dietary
restraint and self-esteem. The positive results were sustained
at 3-month follow-up, and qualitative results indicated that
the majority of program participants agreed or strongly
agreed that they enjoyed the program [64]. In another study,
Bird et al. [230] examined the effects of Happy Being Me
among a population of UK preadolescents. Results for the
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girls showed significant improvements in body satisfaction,
appearance-related conversations, appearance comparisons,
eating behaviors, and content knowledge. There was also a
significant decrease in thin-ideal internalization from base-
line to follow-up. However, body satisfaction was the only
improvement sustained at follow-up [230].

Promoting body functionality is an additional approach
for combating the adverse effects of thin-ideal media images
on body image [231]. Research has shown that educating
females to concentrate on and appreciate the functionality of
their bodies, rather than mere aesthetics, increases body sat-
isfaction following exposure to thin-ideal imagery. Moreover,
addressing these concerns in childhood and early adoles-
cence may also help mitigate negative outcomes in later ado-
lescence and emerging adulthood [21, 75, 135]. Although
programs promoting positive body image in children and
adolescents have demonstrated a degree of efficacy, a sys-
tematic review by Guest et al. revealed that there are a small
number of studies with “good evidence of efficacy of increas-
ing body appreciation and body-esteem in adolescent girls
using cognitive dissonance, peer support, and psychoeduca-
tion” ([232] p. 624). The researchers also identified a lack of
evidence for effective interventions aimed at children aged
11 years and younger. Thus, more research is needed, par-
ticularly involving more rigorous evaluation across different
components of body image in children and adolescents, such
as body functionality and self-care [232].

Health education specialists, clinicians, and other health
professionals working at the interpersonal, institutional, and
community levels can integrate the aforementioned strategies
within interactive programs designed to increase knowledge
and skills to foster positive body image and reduce internaliza-
tion of appearance ideals and social comparisons. These pro-
grams can emphasize self-awareness and self-care,
self-compassion, self-esteem, and self-efficacy [59, 64, 100,
223, 232-235]; body appreciation and body functionality
[232, 236-239]; multimedia literacy [64, 78, 79, 97, 239];
physical activity and healthy weight management [239-245];
peer relationships [118, 231], as well as healthy emotions and
positive coping [209]. Research has also highlighted the impor-
tance of parental connection and support [118, 246, 247] when
promoting positive body image among preadolescent and ado-
lescent girls. Parents need to learn how to communicate about
body image and eating that focuses on wellness as opposed to
attaining a particular body weight or shape. In conjunction with
these efforts, health professionals can call parents’ attention to
their own body image and eating behaviors and how they can
serve as positive role models for girls and young women [109,
246-249]. Parental attitudes and behaviors related to physical
activity and media messaging can also be addressed.

The policy level of the socioecological framework is also
important to consider. For example, body image friendly poli-
cies within the school environment can support the develop-

ment of positive body image among students. Examples
include refraining from weighing students in school, providing
the opportunity to engage in non-weight-loss-focused physical
activity, and training teachers to use body friendly language
with their students [250]. At a broader level, public policy has
the potential to create changes in attitudes and behaviors among
a wide audience. Although lack of government willingness or
ability to create and enact public policies aimed at improving
body image and reducing the prevalence of eating disorders
continues to be a challenge [251], governments around the
world are beginning to take action to address body image and
eating disorders. Bills, laws, and government actions targeted
to address body image issues have been termed Body Image
Law [252]. Some countries have implemented voluntary and
self-regulated codes and charters (e.g., Australia and Canada)
with the intent of encouraging the media, fashion, and advertis-
ing industries to take action to promote positive body image
messages [250, 253]. Other countries have successfully passed
laws targeting eating disorder prevention. For example, France
passed a law in 2016 requiring retouched images of models to
be labeled [254]. Israel also regulates the use of Photoshop and
image editing in media and advertising [255]. The use of under-
weight models has also been banned in some countries such as
Spain, France, and Italy [256].

Currently, there are few public policy approaches to
improving body image and decreasing eating disorders in the
United States [256]. Multiple federal- and state-level poli-
cies have been proposed, but many were not passed (e.g.,
Federal Response to Eliminate Eating Disorders Act, LIVE
Well Act) [256, 257]. The Anna Westin Act was passed in
2016 and is the first legislation passed by Congress that spe-
cifically aims to help individuals affected by eating disorders
[258]. Overall, it is unclear if policy-level strategies have
been effective in promoting positive body image and reduc-
ing the risk of developing an eating disorder [253, 256]. For
example, a systematic review of 15 experimental studies on
the effects of media disclaimers on young women’s body
image revealed that disclaimers did not reduce women’s
body dissatisfaction and in some cases increased it [259].
These findings indicate that negative effects of exposure to
thin-ideal images are not mitigated by informing girls and
women that the images are Photoshopped. Exposure to
diverse body images such as content used in body-positive
social media posts may be a more effective approach for
improving female’s body image [260]. For additional discus-
sions involving public policy approaches aimed at promoting
positive body image and preventing disordered eating, see
Puhl and Himmelstein [256] and Paxton [253].

2.3.2.2 Dissonance-Based Prevention

Studies have also supported the use of dissonance interven-
tion to increase females’ resistance to internalizing the thin
ideal that often resonates from peer appearance conversa-
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tions and other appearance-related messages that are so prev-
alent in the lives of adolescent females [9, 94-96, 238, 242].
Cognitive dissonance-based prevention programs address
body dissatisfaction risk factors by teaching participants how
to effectively counter unrealistic body image messages
through verbal, written, and behavioral exercises [9, 95, 96].
For example, the Body Project is an effective dissonance-
based eating disorder prevention program designed for
young adolescents and women who experience body dissat-
isfaction [95, 96, 261]. This program is based on the dual
pathway model of eating pathology [95] (Fig. 2.2) that high-
lights the negative effects of thin-ideal internalization on
body image, which, in turn, can lead to dieting, negative
affect, and disordered eating behaviors [95, 96]. There is
strong empirical evidence supporting the efficacy of the
Body Project in reducing thin-ideal internalization, body dis-
satisfaction, and disordered eating behaviors [238, 261, 262].
Moreover, the Body Project has been replicated in a variety
of settings, including multiple global settings through strate-
gies such as peer-led programs, train-the-trainer models, and
collaborating with partners such as National Eating Disorder
Association, Dove, World Association of Girl Guides and
Girl Scouts, and Eating Recovery Foundation [261].

2.3.2.3 Physical Activity

There is additional empirical support regarding the positive
relationship between body image and physical activity [244,
245, 263-267]. Research has also shown that physical activ-
ity, body image, self-esteem, and eating attitudes are inter-
related [59, 267]. As health-related attitudes and behaviors
often become established at a young age, interventions aimed
at decreasing body dissatisfaction and increasing physical
activity among young girls are particularly important. These
interventions can promote positive body image through
physical activity, nutrition education, multimedia literacy,
self-efficacy, self-compassion and self-esteem, social sup-
port, and leadership. One example is Go Girls!, a 10-week
interactive intervention targeting diverse groups of preado-
lescent and adolescent girls (aged 10-16). Topics include
body image and self-esteem, goal setting, personal safety
and assertiveness, healthy eating and physical activity, trust
and confidence, and peer connections. Evaluation results
showed that preadolescent and adolescent participants expe-
rienced a significant increase (p < 0.05) in self-esteem and
self-efficacy (mental and physical health self-efficacy), while
adolescent females also demonstrated decreased dieting.
Furthermore, these improvements were sustained at 6-month
follow-up [59]. In addition, research has demonstrated that
training young women to serve as positive role models and
mentors for younger girls has the potential to increase physi-
cal activity as well as decrease body dissatisfaction and drive
for thinness among younger girls [241].

Other studies have shown that adolescent females can
benefit from physical activity as higher levels of physical
activity appear to mitigate body dissatisfaction and increase
self-esteem [245, 267, 268]. Body image interventions with
a physical activity component can foster positive embodi-
ment, healthy behaviors, and social support among adoles-
cent females. For example, New Moves [243] is a
school-based intervention designed to prevent weight-related
concerns among adolescent girls by incorporating physical
activity, healthy eating, social support, individualized coach-
ing, and parent involvement. Study results showed improve-
ments in girls’ body satisfaction and self-image, physical
activity, dietary behaviors, and unhealthy weight control
practices. Girls and parents also reported strong support for
the program [243, 244]. Another example is the Healthy
Body Image (HBI) intervention, a multi-component health
promotion intervention focusing on positive embodiment
and health-related quality of life among Norwegian high
school students [17, 269]. HBI includes three main domains
related to body image, media literacy, and healthy lifestyle
(e.g., nutrition and physical activity). Results of a cluster-
randomized controlled study in 30 schools demonstrated that
the HBI intervention caused an immediate change in positive
embodiment and health-related quality of life in girls, which
was sustained at 3- and 12-month follow-ups [17].

Overall, physical activity can foster body awareness and
functionality as well as elicit enjoyment related to health,
movement, fitness, and quality of life [17, 224, 225]. Females
of all ages can participate in a range of physical activities in
a variety of settings, including homes, schools (EC-12), col-
leges and universities, worksites, health care facilities, com-
munity centers, and online. In addition, it can be beneficial to
examine the relationship between positive body image and
physical activities such as martial arts, hiking, rock climb-
ing, horseback riding, swimming, scuba diving [7], pilates,
and weight training. Yoga is of particular interest as it appears
to be a promising medium for promoting mindfulness,
embodiment, and positive body image with diverse females.
Studies have shown that practicing yoga can foster mind—
body awareness, body appreciation, and positive changes in
body satisfaction [225, 226, 270]. There may be even more
pronounced improvements among those beginning with
lower levels of body satisfaction; and it also appears that
body satisfaction improves as frequency of yoga practice
increases [226]. There is also evidence to support yoga as an
intervention strategy to prevent and treat eating disorders
[226, 271].

2.3.2.4 Female Athletes

Body image and eating disorder programs aimed at female
athletes are also warranted. A review by Bar et al. [152] iden-
tified several elements that are shared by successful eating
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disorder prevention programs tailored for athletes. For exam-
ple, effective interventions target coaches and sports admin-
istrators in addition to the athletes. In addition, programming
is interactive and employs several methods of instruction,
including lecture, skills-based assignments, and activities
involving teamwork. The IOC Consensus Statement authors
[155] recommended multiple strategies for preventing
RED-S among female athletes, including:

e education concerning RED-S, healthy eating, energy
availability, the risks of dieting and energy deficiency, and
how these factors affect health and performance;

e emphasis on nutrition and health with less focus on
weight;

 incorporation of credible sources of information;

* development of realistic goals related to weight and body
composition;

e restrain from critical comments concerning an athlete’s
body weight or shape; and

e awareness that quality performance does not necessarily
infer the athlete is healthy.

To address further gaps, recommendations from the
updated IOC Consensus Statement report included the need
to address:

e evidence-based identification of athletes at risk for
RED-S;

» enhanced awareness of RED-S through required preven-
tion education for athletes, coaches, support staff, and
sport organizations;

e further awareness and education concerning the health
and performance risks associated with RED-S; and

e guidelines for treatment and safe return to play for ath-
letes with RED-S [156].

2.3.2.5 Health and Wellness Coaching

Health and wellness coaching is another arm of prevention
and wellness that can bring about healthy attitudes and
behaviors. A health and wellness coach focuses on the whole
person, fosters a relationship of mutual trust, and helps a per-
son achieve transformational change [272-274]. Moore et al.
([273] p. 1) aptly described coaching as “a growth-promoting
relationships that elicits autonomous motivation, increases
the capacity to change, and facilitates a change process
through visioning, goal setting, and accountability, which at
its best leads to sustainable change for the good.” At its core,
coaching is a conversation. As Kinsey-House et al. ([274]
p- 1) illustrated: “...this is no ordinary, everyday conversa-
tion. An effective coaching conversation gets to the heart of
what matters. It is a focused, concentrated conversation
designed to support the client in clarifying choices and mak-
ing changes.” In the realm of body image, a health and well-

ness coach can help females: (1) explore expectations about
health, wellness, and body image; (2) develop a personal
wellness vision; (3) discern possible discrepancies between
values and current behaviors; and (4) set goals to develop
positive body image. Action-oriented strategies can generate
forward movement in areas the client has indicated readiness
to change. For example, writing about aspects they value and
respect about their body (and life) in a daily journal can help
promote a surplus mindset. Additional experiential strategies
include practicing mindfulness to connect with their body’s
needs, critiquing media messages promoting the thin ideal,
expressing appreciation for their body’s functionality, and
focusing on their body’s assets versus dwelling on imperfec-
tions [15].

2.3.2.6 Health Communication Strategies
Health communication can be employed to promote positive
body image among females, and the dynamics of health
communication influencers in social networks will continue
to gain in importance over the next few years [275]. Schiavo
([276] p. 9) comprehensively defined health communication
as:
a multifaceted and multidisciplinary field of research, theory,
and practice. It is concerned with reaching different populations
and groups to exchange health-related information, ideas, and
methods in order to influence, engage, empower, and support
individuals, communities, health care professionals, patients,
policymakers, organizations, special groups and the public, so
that they will champion, introduce, adopt, or sustain a health or
social behavior, practice, or policy that will ultimately improve
individual, community, and public health outcomes.

Although health communication is multidimensional and
complex, it plays an essential role within an overall preven-
tion initiative and is an effective adjunct to other body image
programming. Health communication campaigns are more
likely to effect change when they are tailored to specific tar-
get audience characteristics [275, 276]. In addition, online
health communication strategies and interventions are of
increasing relevance [276, 277] as they can foster eHealth
literacy and provide space for the development of online
social networks, which can foster trust and strengthen healthy
behavioral norms [278, 279].

Mobile Apps

Widespread health communication to a large audience may
strengthen the effect of positive body image interventions as
it can help with supporting and reinforcing changes in atti-
tudes, values, and language associated with body image.
Considering the prolific use of mobile devices, mobile-based
interventions show promise as a strategy for reaching a wider
audience. For example, Appreciate a Mate was implemented
during 2013-2014 as a positive messaging social marketing
campaign employing an online tool (website) and a mobile
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application (app) to promote positive body image, self-
esteem, and enhance respect for self and others. Through this
campaign, participants were able to “create and share crafted
and customizable messages that emphasized physical and
character traits as strengths” ([15] p. 31). The messages were
customizable using different fonts, colors, and images and
were intended to be shared across social media sites such as
Instagram and Facebook. Examples of some of the messages
include “You Rock,” “Do What Makes You Happy,” and
“100% Swag” ([15] p. 31). Study results indicated that
Appreciate a Mate provided young people an opportunity to
create inspirational online content that helped them feel self-
confident and empowered to promote positivity in others.
Through their involvement in the campaign, young people
engaged in positive behaviors (e.g., supporting and compli-
menting friends) and reported improved self-esteem and
social connectedness [280]. A key to this campaign was its
participatory design, which allows for the ideas and experi-
ences of members of the target audience to be combined with
expert perspectives, thereby leading to an intervention that is
authentic and user-centered. The young people actively
involved in the development of Appreciate a Mate highlighted
the importance of interactivity, personalization, and share-
ability, which were then integrated into the campaign [15].

BodiMojo is another mobile-based intervention (app) that
promotes positive body image. BodiMojo promotes positive
body image via three elements: intervention messages, mood
tracking and emotional regulation, and gratitude journaling
[281]. The content of the intervention messages centers
around self-compassion (mindfulness, self-kindness, and
common humanity), body image (media literacy, fat talk,
appearance comparison, and teasing), and health behaviors
(healthy eating, physical activity, and sleep). The messages
vary in format, including affirmations, behavioral tips, and
psychoeducation. Additionally, quizzes and audio medita-
tions are used to support learning and engagement. A ran-
domized controlled evaluation of BodiMojo found that
appearance esteem and self-compassion increased in the
intervention in comparison to the control group [281]. These
findings show promise for the effectiveness of an app-based
intervention to promote positive body image.

Diverse Ad Campaigns

Extensive research has revealed there is a clear relationship
between media exposure and body dissatisfaction [275].
This link is pronounced, indicating that “the mass media
play an outsized role in the communication of cultural ste-
reotypes about the aesthetics of body image” ([275] p. 363).
Although the thin ideal continues to be prevalent in media,
increasingly more retailers are beginning to use models with
diverse bodies in their media campaigns along with mean-
ingful hashtags (#), which are used to categorize social
media content around a particular topic, theme, or conversa-

tion [282]. For example, Lane Bryant has #ImNoAngel (a
response to Victoria Secret’s campaign using thin-ideal mod-
els) and Plus Is Equal; and Aerie has the #AerieReal cam-
paign [283]. Other retailers such as ModCloth, Target, and
JCPenney also use body-positive strategies in their ad cam-
paigns such as using affirming messages (e.g., “I am
enough”), including their employees as their campaign mod-
els, and featuring plus-size male models [284]. Although few
studies have examined the effect of these types of campaigns
on body dissatisfaction in women, initial findings are encour-
aging. Studies by Convertino et al. [285] and Rodgers et al.
[286] found that the Aerie Real campaign images were less
harmful to female’s body image than typical advertisements
using models representing the thin ideal, and most of the par-
ticipants reported that the Aerie Real images helped them
feel more confident and accepting of their own bodies.
Another study by Clayton et al. [283] examined the impact
of viewing fashion models of varying body types on women
and found that females experienced less social comparison
and better body satisfaction when viewing plus size models.
Rodgers et al. [286] also found that women want to see more
diverse bodies in the media and view companies who use
diverse bodies in their campaigns positively. Continued
depictions of diverse and realistic bodies in advertisements
and campaigns can be instrumental in promoting positive
body image across the lifespan.

Shifting the focus to body function may be another prom-
ising health communication strategy for improving body
image. Two functionality-focused media campaigns, This
Girl Can and #jointhemovement, were evaluated for impact
on body image and intention to exercise. Both campaigns
consisted of a video less than 2 min in length. This Girl Can
campaign was conducted in England and portrays females of
varying ages, abilities, and body types in various active set-
tings such as running or dancing. Motivational messaging
was used along with the active images such as “Sweating
like a pig, feeling like a fox™ [287]. The #jointhemovement
campaign was conducted in Australia and promoted an active
lifestyle by using realistic depictions of the female body
being physically active. Diverse models were used in the
campaign representing different ethnicities, ages, and body
types. Results revealed that both campaigns produced
improved appearance satisfaction and intention to exercise
[287]. However, these effects were not present when the
models in the campaigns represented idealized images.
Although the focus of the campaigns was on the body’s
capabilities, the “mere exposure to a functionality-based
campaign may not be enough to change deeply ingrained
sociocultural views regarding body image” ([287] p. 33).
Multiple studies have found that models representing the
thin ideal still elicit negative effects on women’s body image
even when presented in a physically active context (vs. tradi-
tional poses) [287].
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Social Media Campaigns

It is also important to consider the role of social media in
health communication strategies aimed at promoting positive
body image. As ‘“social media and contemporary digital
technologies are the playing field of today’s youth” ([275]
p. 11), health promotion interventions and campaigns should
be directed to reach the target audience. Social media can be
used to effectively counter thin-ideal images and messages
and foster positive body image to promote body appreciation
and prevent body dissatisfaction among females [261, 275].
As such, body-positive social media campaigns may be a
promising avenue for promoting positive body image. These
campaigns can counter thin-ideal messaging through multi-
ple strategies, including posting diverse body images and
inspirational messages supporting positive body image;
facilitating positive peer interactions as a strategy to model
behavior that encourages body appreciation; using body
friendly language that emphasize the body’s assets; and inte-
grating uplifting interpersonal communication such as peer
affirmations. In addition, research has suggested that body-
positive captions on attractive social media posts may have a
protective effect on female body esteem and viewing self-
compassion messages on Instagram can increase body appre-
ciation and satisfaction, self-compassion and decrease
negative mood [235, 288].

The perceived credibility of spokespeople for social
media campaigns should also be considered. For example,
a female who has overcome an eating disorder may be
viewed as more credible than a health expert when dissemi-
nating messages about combating negative body image and
eating disorders [275]. Public health professionals should
seek to strengthen their social media skills to provide girls
and women with evidence-based information supporting
positive body image. By developing a trusted online pres-
ence, health professionals can establish social networks to
influence social norms, behaviors, and attitudes related to
body image and eating disorders [279]. As with any health
intervention, it is important to pilot health communication
messages and campaigns to ensure that the intended audi-
ence will both understand the materials and act on their
message [276, 289]. This is particularly relevant when tar-
geting individuals who may experience communication and
health literacy barriers, such as those who speak English as
a second language and those who experience hearing loss.
To obtain more information about health communication
campaigns, Pilgrim and Bohnet-Joschko [279] addressed
techniques that can be used to guide the development of
targeted, group-oriented campaigns. For a more compre-
hensive discussion of health communication and related
strategies, see Schiavo [276].

24  Future Directions

Theory, research, and practice can be viewed as a continuum
of dynamic interchange, and there is a need for insightful
health professionals to move along this continuum “with
ease” [210]. According to Glanz, Rimer, and Viswanath,
“among the most important challenges facing us is to under-
stand health behavior and to transform knowledge about
behavior into effective strategies for health enhancement”
([210] p. 24). It is important for researchers to continue
developing and refining theories and models to guide
research and practice in the areas of body image and eating
disorder prevention. In sync with this focus, practitioners
need to be diligent in staying abreast of the literature so they
can implement programs and health communication cam-
paigns supported by empirical evidence. Regardless of the
particular type of body image intervention that is imple-
mented, it is important for researchers and practitioners to
conduct formative and summative evaluations, including
follow-up procedures and assessments to determine whether
changes in knowledge, attitudes, and behaviors are signifi-
cant and sustainable over time.

2.4.1 Emotional Intelligence and Mindfulness
Researchers have called attention to the need for a meta-
theoretical model to clearly convey the pathways through
which dimensions of emotional intelligence may protect
against body image and eating difficulties [20, 290].
According to Goleman [291], there are five key elements to
emotional intelligence: self-awareness, self-regulation, moti-
vation, empathy, and social skills. Emotional intelligence
encompasses the ability to perceive and effectively respond
to one’s emotions and as well as the emotions of others.
Furthermore, deficiencies in emotional intelligence can
inhibit healthy growth and development and lead to prob-
lems such as depression, eating disorders, and substance
abuse [291]. Therefore, strengthening all five dimensions of
emotional intelligence can serve as a preventive buffer
against body image and eating concerns.

Mindfulness is a related concept that requires further
investigation. Understanding the relationship between self-
compassion and protective factors such as mindful and intui-
tive eating can inform theory-based interventions to prevent
body image and eating concerns [20]. Mindfulness can serve
as a foundation for creative body image intervention strate-
gies that focus on a pathway toward self-awareness, self-
compassion, and flourishing. Niemiec ([292], p. 6) described
mindfulness as:
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shifting in the way we relate to ourselves. It’s about seeing and
experiencing ourselves in a different way....Mindfulness helps
us not to change our thoughts but to relate to thoughts (and our-
selves) in a different way—a way that is balanced and nonjudg-
mental, curious, and accepting.

All of these elements can synergistically assist females of all
ages to be in tune with their bodies, experience self-
compassion and body appreciation, and withstand media
messages that often diminish self-esteem and body
satisfaction.

2.4.2 Developmental Stages and Life
Transitions

There are multiple developmental trajectories of positive
body image throughout the lifespan [8], indicating the need
to explore various approaches for promoting positive body
image during key developmental stages and life transitions.
Halliwell [7] recommended studies across different develop-
mental stages, social interactions, and cognitive processes.
For example, there is a need to examine the initial develop-
ment of positive body image in children, preadolescents, and
adolescents [8] to inform the development, implementation,
and evaluation of body image and eating disorder prevention
interventions at salient life stages. Body image and eating
disorder prevention interventions for preadolescents that
incorporate mentoring by older teens or young adult women
have the potential to deliver reciprocal benefits and should be
further examined. Furthermore, Hatch’s [293] “life course
perspective” concerning body image can help researchers
design more robust studies, such as how the body image con-
struct might change as women age. Studies such as these can
guide health practitioners’ awareness about appropriate
screening measures for body image disturbances among
older women [161, 164, 167, 294]. Future studies can also
investigate whether certain methods can enhance the sus-
tained effects of positive body image and healthy weight
interventions, such as online interventions, booster sessions,
and support groups; increasing the number and duration of
program sessions; and adding an intervention component
involving parents [111, 242, 243, 248, 249, 295] and other
supportive individuals from salient social networks. The effi-
cacy of these methods with females at different life stages
also needs to be assessed.

Due to the range of risk factors that contribute to the
development of body dissatisfaction and eating disturbances
across the lifespan, it is important to continue to study how
the impact of acculturation, sociocultural factors, and socio-
economic factors on body image and eating may vary across
different ages, ethnicities, and cultures [56, 60-62, 85, 92,
93, 296-300]. These differences can be studied between as

well as within groups to provide a richer knowledge base to
inform body image assessment and development of cultur-
ally relevant prevention programs that reflect distinctive eth-
nic and cultural factors [93, 85, 298]. Researchers have also
recommended including acculturation measures when exam-
ining ethnic differences in eating disorders risk factors and
prevalence [61, 62].

2.4.3 Spectrum of Body Image and Eating
Concerns

Eating disorders and obesity have traditionally been consid-
ered as polar opposites; however, there is considerable over-
lap between the conditions [243, 301-304]. Shared risk and
protective factors can be addressed through interventions tar-
geting a spectrum of problems revolving around body image,
eating, and weight [244, 301, 302]. Although the prevalence
of obesity is a public health concern, obesity-prevention cam-
paigns should consider the psychological impact of increas-
ing focus on body weight, shape, and size. When developing
campaigns and interventions aimed at obesity prevention,
public health professionals should consider the potential for
propagating fat stigma and shame and increasing eating dis-
order risk factors (e.g., body dissatisfaction, preoccupation
with weight, or restrictive eating) and choose the content and
messaging carefully [303, 305, 306]. Treating and preventing
obesity and eating disorders should include weight-neutral
interventions focusing on health and well-being that foster
healthy relationships with food and bodies [303]. Evidence
suggests that obesity prevention and treatment do not predis-
pose females to eating disorders if designed and implemented
appropriately (i.e., emphasizing health and wellness as
opposed to body weight and shape) [307].

2.4.4 Mental Health Literacy and eHealth
Literacy

Other areas to address in moving forward include mental
health literacy and eHealth literacy. It is concerning that the
general public’s awareness about body image difficulties,
eating concerns, and clinical eating disorders is lacking [308,
309]. Furthermore, many health care providers are ill-
equipped to effectively respond to body image difficulties
and eating disorders, particularly in the acute treatment set-
ting [310]. Therefore, there is a need to foster awareness,
knowledge, and skills related to body image and eating dis-
order prevention and treatment among public health profes-
sionals. These activities can be categorized within the
broader lens of mental health literacy, which has been defined
as:

ALGrawany
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understanding how to obtain and maintain positive mental
health; understanding mental disorders and their treatments;
decreasing stigma related to mental disorders; and, enhancing
help-seeking efficacy (knowing when and where to seek help
and developing competencies designed to improve one’s mental
health care and self-management capabilities) [311].

All females (as well as the general public) need to be better
informed regarding risk factors and symptoms associated
with body image difficulties and eating disorders. This knowl-
edge can enable females and individuals within their social
networks to identify a potential problem and seek help as well
as provide support to others struggling with negative body
image and eating concerns. For example, adolescents with
eating disorders rarely seek help for body image in the early
stages; therefore, promoting early, appropriate help-seeking
among young females may be particularly crucial [312].

A related concept is eHealth literacy, which is defined as
the ability to locate, comprehend, and evaluate online health
information and apply that understanding to address a health
concern [313]. eHealth literacy encompasses six forms of lit-
eracy that can be categorized into two main types: analytic
(traditional, information, media) and context-specific (com-
puter, health, scientific) [313]. Due to the vast amount of
information cascading across the Internet and the prolific
online presence of individuals across the globe [314],
eHealth literacy is a fundamental asset to effectively navi-
gate through health issues that can accompany life transi-
tions. For example, research has shown that college students
may understand how to search for relevant online health
information; however, they lack the self-efficacy to evaluate
and use online health resources [315]. This disconnect is
problematic and can hinder young adults and others from
making informed decisions as health consumers. Because
eHealth literacy is a dynamic “process-oriented skill,” it is
important for health professionals to stay abreast of a con-
stantly changing sociocultural environment that can impact
body image and eating behaviors in females of all ages. As
influencers, public health professionals and other stakehold-
ers also need to enhance their digital skills to provide females
appropriate and timely information [275] regarding these
important public health issues. Overall, future research and
practice can be directed toward promoting mental health and
eHealth literacy to address these gaps.

2.4.5 Assessment

To enhance eating disorder prevention practice, Levine
([316] p. 7) recommended additional studies focusing on
“program efficacy, effectiveness, and dissemination.” In
addition, more robust assessment for body image is requisite

for accurately detecting body image difficulties and distur-
bances in diverse female populations. There is also a need to
examine protective factors that mitigate body image con-
cerns and foster positive body image. Incorporating positive
image assessment in prevention programs can advance
understanding of mediators of change as well as protective
factors [16].

The assessment process includes the development of age-
appropriate measurement instruments for preadolescents and
adolescents [8]. Instruments that are valid and reliable to use
with a certain group of females must be reevaluated when
used with other groups. For example, many body image
instruments that have been validated with adolescent or
young adult females may not be appropriate or relevant to
use with older females. Cultural differences may also impact
an individual’s response to a particular instrument or assess-
ment method [176] (e.g., self-report questionnaire, semi-
structured interview, or focus group interview). Furthermore,
there continues to be an increased use of online body image
measures, which will require researchers to validate these
assessment tools among diverse female populations across
the lifespan. Overall, health professionals should be knowl-
edgeable about body image assessment, including how to
access evidence-based assessments and effectively use them
in multiple practice settings. In addition, allied health medi-
ums that focus on body awareness and functionality such as
adapted physical activity, athletic training, cardiac rehabili-
tation, physical therapy, and occupational therapy should be
encompassed.

2,5 Concluding Remarks

Body image is not fixed but rather dynamic and fluctuating
[3]. Each individual constructs body image differently based
on her “unique constellation of social identities” ([9] p. 127).
The complexities inherent in body image are well docu-
mented, and body image concerns can range from a desire to
be physically fit and look attractive to body dissatisfaction
and a pathological concern with thinness or perfection. There
are numerous risk factors associated with negative body
image and eating concerns, including biological and physical
factors, individual characteristics, and sociocultural influ-
ences. Body image difficulties impact females of all ages
across different ethnic, cultural, and socioeconomic groups;
therefore, it is important to examine and address body image
from various angles and at different levels of influence within
a socioecological spectrum. As a result of these efforts,
health professionals as influencers will be in better position
to foster positive body image that can lead to enhanced well-
ness and quality of life among females across the lifespan.
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Appendices

Appendix 1: Body Image Quality of Life
Inventory

Different people have different feelings about their physical
appearances. These feelings are called “body image.” Some
people are generally satisfied with their looks, whereas oth-
ers are dissatisfied. At the same time, people differ in terms

of how their body image experiences affect other aspects of
their lives. Body image may have positive effects, negative
effects, or no effects at all. Listed below are various ways
that your own body image may or may not influence your
life. For each item, circle how and how much our feelings
about you experience affect that aspect of your life. Before
answering each item, think carefully about the answer that is
most accurate about how your body image usually affects
you.

BIQLI items -3 -2 -1 0 +1 +2 +3
Very Slight Slight Very
negative Moderate negative No positive Moderate positive
effect negative effect effect effect effect positive effect effect

1. My basic feelings about myself—
feelings of personal adequacy and
self-worth

2. My feelings about my adequacy as a
man or women—feelings of masculinity or
femininity

3. My interactions with people of my own
sex

4. My interactions with people of the other
sex

5. My experiences when I meet new people
6. My experiences at work or at school

7. My relationships with friends

8. My relationships with family members
9. My day-to-day emotions

10. My satisfaction with my life in general
11. My feelings of acceptability as a sexual
partner

12. My enjoyment of my sex life

13. My ability to control what and how
much I eat

14. My ability to control my weight

15. My activities for physical exercise

16. My willingness to do things that might
call attention to my appearance

17. My daily “grooming” activities (i.e.,
getting dressed and physically ready for
the day)

18. How confident I feel in my everyday
life

19. How happy I feel in my everyday life

Reprinted from International Journal of Eating Disorders; Vol. 31/No. 4, Cash TF, Fleming EC, The Impact of Body Image Experiences:
Development of the Body Image Quality of Life Inventory, pgs 455-460, 2002, with permission from John Wiley and Sons [181]. 5166190807434
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Appendix 2: Body Image Concern Inventory

Please rate how often you have had the described feeling or
performed the described behavior on a Likert scale anchored
by I = “never” and 5 = “always”

16.
17.
18.
19.

I am dissatisfied with some aspect of my appearance

I spend a significant amount of time checking my appearance in the mirror

I feel others are speaking negatively of my appearance

I am reluctant to engage in social activities when my appearance does not meet my
satisfaction

I feel there are certain aspects of my appearance that are extremely unattractive
I buy cosmetic products to try to improve my appearance

I seek reassurance from others about my appearance

I feel there are certain aspects of my appearance that I would like to change

I am ashamed of some part of my body

I compare my appearance to that of fashion models or others

. Itry to camouflage certain flaws in my appearance

I examine flaws in my appearance

. T'have bought clothing to hide a certain aspect of my appearance

I feel others are more physically attractive than me

. T'have considered consulting/consulted some sort of medical expert regarding flaws in my

appearance

I have missed social activities because of my appearance

I have been embarrassed to leave the house because of my appearance
I fear that others will discover my flaws in appearance

I have avoided looking at my appearance in the mirror

12 3 4 5

Never Seldom Sometimes Often Always

Reprinted from Behaviour Research and Therapy, Vol. 43/No. 2, Littleton H, Axsom D, Pury CLS, Development of the Body Image Concern
Inventory, 229-241, 2005, with permission from Elsevier [187]
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Appendix 3: Physical Appearance State
and Trait Anxiety Scale: Trait

The statements listed below are to be used to describe how
anxious, tense, or nervous you feel in general (i.e., usually)
about your body or specific parts of your body.

Please read each statement and circle the number that best

indicates the extent to which each statement holds true in
general. Remember, there are no right or wrong answers.

Never

1

. The extent to which I look overweight 1
. My thighs 1
. My buttocks

. My stomach

. My waist

. My muscle tone
9.
10. My lips

11. My wrists
12. My hands
13. My forehead
14. My neck

15. My chin

16. My feet

© NN AW~

Seldom Sometimes Often Always
2 3 4 5

In general I feel anxious, tense, or nervous about

My hips

My legs

My ears

_._.._._.__._.._H_,__._.
PR PR NDPNDPDOND DD NN N
W W W W W W W W W W W W W W W W
[ O I SO QU NG SO SO SO SO O SO SO O N
(V. BNV, RV, BV BV, BV, BV, BV, BV, BV B B BV BV, BV, Y,

S}
IS

Reprinted from Journal of Anxiety Disorders, Vol.5/No. 4, Reed, DL,
Thompson, JK, Brannick, MT., Sacco WP, Development and Validation
of the Physical Appearance State and Trait Anxiety Scale (PASTAS),
pgs. 323-332, ©1991, with permission from Elsevier [171]

Chapter Review Questions

1. All of the following concepts are associated with posi-

tive body image except:

(a) body appreciation.

(b) body functionality.

(c) sociocultural model.

(d) self-determination.

According to the Tripartite Influence Model, which of the
following mediate(s) the relationships between sociocul-
tural influences, body image, and eating concerns?

(a) Appearance comparison

(b) Internalization of the thin ideal

(c) Self-esteem

(d) Bothaandb

All of the following are elements within the social mar-
keting mix except:

(a) place

10.

. At

B

(b) price
(c) product
(d) program

. Which of the following is not a level of influence within

the ecological model?
(a) Interpersonal

(b) Institutional

(c) Community

(d) Normative

. Integrating positive body image interventions into

school health programs is an example of a prevention
strategy at what level of influence within the ecological
model?

(a) Intrapersonal

(b) Interpersonal

(c) Organizational

(d) Policy

. The interaction of females, dieting behaviors, and socio-

cultural influences promoting the thin ideal refer to the
theoretical concept of:

(a) observational learning

(b) outcome expectations

(c) reciprocal determinism

(d) self-regulation

. Which of the following are important factors to consider

when selecting the correct body image assessment tool?
(a) Reliability

(b) Validity

(c) Previous use with target population

(d) All of the above

. Which researcher (s) outlined tips for enhancing body

image assessment in clinical and research settings?
(a) Cash and Colleagues

(b) Gardner and Colleagues

(c¢) Neumark-Sztainer

(d) Thompson
what age
dissatisfaction?

(a) College age
(b) Preadolescence
(c) Middle age

(d) All of the above

Impaired physiological function associated with RED-S
includes all of the following except:

(a) lipid profile

(b) menstrual function

(c) bone health

(d) cardiovascular health

Answers

c

can females experience body

d
d
d
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Performance from a Gender Perspective
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Learning Objectives
After reading this chapter, you should have an understanding
of the following:

e How gender impacts on the experiences of high-
performance sport

e Gender differences in self-confidence in sport

e Gender differences in the management of competitive
state anxiety

e Gender differences in motivation and competitiveness in
sport

e Gender nuances of the cohesion—performance relation-
ship in all-female teams

e Gender differences in the experiences of sport-specific
stressors and  associated  coping (including
self-compassion)

* Gender differences in the female-specific risk of weight
pressures, body dissatisfaction, and disordered eating in
sport

e Gender preferences in coaching behaviors

e Gender-specific microaggressions displayed towards
female athletes and their impact on sport performance

3.1 Introduction

Gender, as it is used in this chapter, refers to the non-
physiological aspects of being male or female. That is to say,
the expectation that our culture and our society has for us
depending on whether we are a man or a woman. Gender is
a useful topic of consideration in sport because it helps us
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understand how and why any differences in behavior or
experiences between male and female athletes are not born
from it of biological differences. Indeed, gender differences
in sport performance are predicated on cultural development
and formative socio-cultural influences [1, 2]. These differ-
ences relate to the manner in which girls and boys are typi-
cally encouraged to develop throughout childhood.
Undeniably, gender socialization starts early in childhood
with adolescence being a critical period for determining gen-
der attitudes, particularly because the onset of puberty brings
new and intensified expectations related to gender [3].
Specifically, in the sport and exercise domain, the way in
which girls and boys engage in, and are allowed access to
certain types of recreational exercise and competitive sports
varies according to social convention and expectation [1]. In
fact, these environments are centered on persistent gender
stereotypes in sport influence perceptions, behaviors, and
achievements in sport. These gender differences, which are
ultimately socially driven generate a number of nuanced
behaviors which ultimately impact on resultant sport perfor-
mance. For example, empirical research indicates that there
are differences in confidence, competitive anxiety responses,
the motivation for engagement in sport, competitiveness and
risk-taking, group dynamics, the cohesion—performance
relationship, conflict, stressors and coping reactions, and
self-compassion in the female athlete. Additionally, society
views the female athlete in a different way than male athletes
which may lead to specific societal and sport-related phy-
sique ideals that drive weight pressures, body dissatisfaction,
and associated eating disorders [4]. Of additional signifi-
cance is the impact that coaches have on the athletes they
work with. Certainly, this is one of the most formative rela-
tionships in competitive sport [S]. Through this relationship,
there is reciprocity of motivation, assurance, satisfaction, an
enhancement of the optimal sport experience, and wellbeing
[6, 7]. Gender is a key influence here. Additionally, there are
differences in preferred coaching behaviors dependent on
gender [8]. Finally, through a pervasive assumption of inferi-
ority, objectification, and restrictive gender roles [9], female
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athletes are still subjected to subtle biases (or microaggres-
sions) that dismiss their abilities, focus primarily on their
appearance, and shine a light on those who do not fit into the
“traditional feminine” image society has for females. Indeed,
gender differences have been reported as being larger in
sport than in other domains [10]. This chapter will use
empirical research to explore the gender-specific nuances of
sport performance, present contemporary understanding of
how these impact on sport performance, and examine the
harmful consequences that society’s blueprint still has on
female athletes in the twenty-first century. Before we con-
tinue, it is important at this juncture to acknowledge that
when we refer to ‘female athletes’ throughout this chapter,
we refer to heterosexual women, women who identify with a
non-heterosexual sexual orientation (e.g., gay, lesbian,
bisexual, pansexual, asexual) and individuals who identify as
a female. When we refer to the generalizations in the way in
which girls and boys are socialized, we refer to society’s
construction of their gender and the norms that are imposed
by parents, peers, and society.

3.2 Research Findings and Contemporary
Understanding of the Issues
3.2.1 Confidence

Confidence is a fundamentally important construct required
for successful sport performance. There are a number of dis-
crete “versions” self-confidence in sport, as defined by the
literature. For example, self-confidence is thought of as a
global construct although there is a general lack of agree-
ment on how to conceptualize and operationalize it [11].
Bandura [12] describes self-confidence as the belief as an
individual that you possess the internal resources to achieve
success, whereas self-efficacy is a fluctuating state of judg-
ment of one’s ability to organize and execute specific actions
needed to produce a certain level of performance. Sport-
confidence on the other hand is sport-specific belief in one’s
ability to succeed in sport more generally [13]. There are
measured gender differences in levels and sources of confi-
dence in a sporting context. Above all, males tend to display
higher levels of self-confidence than females [14]. In addi-
tion, there are gender differences in the antecedents and tem-
poral patterning of self-confidence pre-competition [15]. For
example, personal goals and standards predict confidence in
females, whereas males tend to derive theirs from interper-
sonal comparison and winning [16]. In addition, research has
concluded that females may derive confidence from their
coach’s encouragement, positive feedback/reinforcement,
and compliments, akin to the ‘social support’ source of sport
confidence identified by Vealey [17]. When considering
sport-confidence, findings from research in the last decade

suggest that elite female athletes attribute sources of sport-
confidence to; mastering personal skills, reinforcement from
significant others, perceptions of their body image, coach’s
leadership, and feeling comfortable in the competition envi-
ronment to a greater degree than the male athletes [18]. As
confidence is such a strong predictor of sport performance, it
is of fundamental importance the coaches and other support
staff working with female athletes have an understanding of
the influence they may have over it. Certainly, to have a
greater and more accurate insight into the psychology of the
female athlete should lead to more tailored communication
designed to enhance confidence in these athletes.

3.2.2 Competitive Anxiety

One of the most prevalent issues requiring sport psychology
intervention in athletes is the debilitating presence of com-
petitive state anxiety [1]. Competitive state anxiety is a com-
plex, multidimensional construct consisting of both cognitive
and somatic anxiety that unfolds over time. It is generally
accepted that competitive state anxiety is effectively medi-
ated by a high degree of self-confidence (see above).
Although commonplace in (and almost characteristic of)
sport competition, the presence of competitive state anxiety
has the potential to have a catastrophic impact on sport per-
formance. Although it is considered that male and female
high-performance athletes share more similarities than dif-
ferences in their psychological approach to competition,
research has uncovered gender differences in the susceptibil-
ity to cognitive anxiety [19] and of the temporal patterning of
anxiety more generally [20-23]. A study by Jones and Cale
found that females reported a gradual increase in cognitive
anxiety alongside a concurrent increase in the intensity of
somatic symptoms and a decline in self-confidence pre-
competition [20]. However, a more recent examination of
gender differences in the reporting of competitive state anxi-
ety experiences concluded that female athletes did not report
higher intensities in cognitive anxiety symptoms as com-
pared to their elite male counterparts [24]. In fact, in this
2017 study, male athletes experienced a greater intensity of
both cognitive and somatic anxiety symptoms than the cor-
responding female group regardless of skill level. These
findings support those of Woodman and Hardy in their meta-
analysis of studies up to and including January 2002. They
controversially suggested that ‘pre-competitive cognitive
anxiety and self-confidence have a greater impact on the per-
formance of men than that of women’ (p. 452). Attempts to
investigate gender differences in the effects of competitive
anxiety on sport performance have further yielded contradic-
tory views [25]. For example, Hagan and associates found
that elite females were less cognitively anxious, interpreted
somatic symptoms as more facilitative, and were more stable
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7 d before competitive fixtures compared to their male coun-
terparts [24]. In a follow-up study addressing a similar
research question in elite table tennis players, Hagan,
Pollmann, and Schack concluded that their findings contra-
dicted the commonly held belief that gender differentiates
multidimensional anxiety experiences, when they found no
differences at all. They went on to explain any differences as
being attributable to culture, team dynamics, and/or com-
petitive level. In each of the studies with what could be
described as counter-intuitive findings, it is interesting to
note that they do not support the research hypotheses. In
each of the discussions, critiques of the research search for
reasons why the predicted relationship was not observed.
However, none of these studies investigated (or suggested
further investigation of) whether female athletes possess
more superior coping skills for dealing with competitive
anxiety than their male counterparts. Clearly, further investi-
gation is needed to replicate these findings and to build up a
more comprehensive picture of the gender influence in com-
petitive state anxiety experiences [26]. Either way, as a prac-
titioner working in high-performance sport, understanding
the athletes you work with on an individual and holistic level
will help dispel any associated stereotyped predictions about
how effectively they may or may not be coping with the pres-
sures of high-performance sport competition.

3.2.3 Gender Differences in the Motivation
for Sport Participation
and Competitiveness

It is well-documented that, in general, men engage in sport at
least two times more frequently and for longer than women
[27, 28]. This trend occurs across adults and children inter-
nationally and is attributed to a lesser desire among the
female population to participate and excel in sport [29]. In
addition, non-sport-related research has reported on gender
differences in motivation, specifically, competitiveness,
responses to competition, and risk-taking, a correlate of
competitiveness [30, 31]. In order to further understand the
gender differences in motivation, it is useful to utilize the
framework of one of the most prominent theories of a per-
son’s achievement behavior—the Achievement Goal Theory
[32]. The Achievement Goal Theory draws on a social-
cognitive approach to motivation. It proposes that achieve-
ment goals (the competence-based aim used to guide
behavior) and motivational climate (perception of social
environment) can determine the quality of the individuals’
affective, cognitive, and behavioral experience [32]. The
propositions of the Achievement Goal Theory are of great
significance in sport as we are able to understand the key
influence of the motivational climate for athletes [33]. To
elaborate, the motivational climate is the environment cre-

ated around the team or the athlete by the structure of the
sport, by coaches, peers, officials, etc., that influence their
perception of the criteria needed for achievement. Task-
involving motivational climates are environments that
encourage athletes to improve relative to their own perfor-
mances, to celebrate the role of personal effort in success and
when goals are not met, they are viewed as learning experi-
ences and opportunities to try different strategies. Ego-
involving climates on the other hand, are characterized by
benchmarking the athletes’ performance against others, to
attribute success to ability and to view setbacks as failure.
There is a great deal of research support for the creation and
maintenance of task-involving climates in sport, which help
to maintain motivation and effort under periods of challenge.
What is particularly interesting about motivational climate is
the gender differences in preferences for these environments
[34]. Stereotypically, perhaps, male athletes tend to engage
in sport for the competition, and report gaining competence
and satisfaction from beating others in a move that demon-
strates higher ability compared to others. This is a preference
for what is called an ego-orientated environment [32].
Female athletes, on the other hand, have been shown to have
a preference for task-orientated sporting environments where
competence and satisfaction is derived from learning new
skills, improving their own performance and doing their best
[35]. Notably, this distinct difference in preference is most
likely influenced by a combination of upbringing, peer, and
socio-cultural influences. Regardless of the antecedents for
this gender difference, it is advantageous as a sporting orga-
nization, coach, or parent to understand how a creation of the
right environmental conditions can help get the best out of
the female athlete in order to maximize their experiences of
sport.

3.2.4 Group Dynamics, the Cohesion-
Performance Relationship and Conflict

Cohesion is a significant variable that contributes to feam
sport success. It represents ‘a dynamic process that is
reflected in the tendency for a group to stick together and
remain united in the pursuit of its instrumental objectives
and/or for the satisfaction of member affective needs’ [36].
This definition encompasses the unity experienced in teams
from two perspectives: (1) individual members’ attractions
to their task (i.e., performance-related) and (2) their attrac-
tion to the social (i.e., relation-orientated) aspects of the
group. Interestingly, while the absolute amount of cohesive-
ness measured by the Group Environment Questionnaire
[36] is similar in teams of males and females [37], teams of
female athletes perceive their level of cohesion to be higher
[38]. On further investigation, studies have found that teams
of female athletes tend to be more socially orientated, with a
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particular emphasis placed on the relationships within the
team. Once again, a product of society’s expectations and
their resultant upbringing means that many females place
great importance on the creation and maintenance of close
relationships with others and the need for belongingness
[39]. Using this understanding as a baseline, gender has been
previously identified as a strong moderator variable in the
cohesion—performance relationship [40].

On the surface, the significance of the level of social ori-
entation typified in all-female teams coupled with a greater
perception of cohesion would lead people to think that these
teams have a distinct competitive advantage. However, some
teams’ strengths may also serve as their weaknesses, as a
high degree of social orientation in teams may actually have
a detrimental impact on team performance as it may lead to
group polarization, group think, and the pressure to conform
[41]. Indeed, the loss of this predominately social cohesion
‘might be expected to be more detrimental to team success in
female teams’ [40]. Likewise, in Eys and colleagues’ recent
study exploring perceptions of the cohesion—performance
relationship by coaches who have led teams of both genders,
one participant noted: ‘Group cohesion is harder to achieve
in female teams because women handle things more on a
personal level’ (p. 103). Another participant explained: ‘My
observations are that for the females, the need for harmony
within the training group was stronger than for men’ (p. 103)
[42]. Further observations were made about the ease of for-
mation of subgroups or cliques and the difficulty of handling
of personal conflict in female teams, as resentment is often
harbored for longer [1]. It is important to emphasize, how-
ever, that the existence of psychological differences does not
attribute greater significance to one gender’s norms over the
other. It merely reinforces the need to ensure that coaches
and athlete-support personnel fully understand the gender-
specific approach to team sport, such that teams can be
coached and supported competently to help them achieve
optimal performance.

3.2.5 Stressors and Coping

The stressors or demands presented by sport can be consid-
ered distinctive for female athletes. Predictably, the standard
sources of performance pressure and competitive anxiety
driven by high expectations and a fear of scrutiny and evalu-
ation hold true (see above). Yet, research shows female ath-
letes are likely to face additional stressors resulting from the
perception of unequal or unfair treatment based on sex, the
often-poor organization of women’s sport, machismo, and
the patronizing attitudes of male administrators, coaches,
and referees [1]. Additionally, to add further gender-specific
sources of competitive stress, the existence of unhelpful gen-
der stereotypes, microaggressions (see below), and substan-

dard treatment of female athletes in some elite sports may
contribute to a more negative competitive performance in
these athletes [43].

The way in which we appraise and cope with these stress-
ors is often a very individualized and complex process [44].
However, there are some common themes that arise when
we look at the resources used by female athletes to cope
with these challenges [45]. For example, female athletes are
more likely to use more emotion-focused coping and
support-seeking to manage stressors when compared to
their male counterparts [46]. ‘Emotion-focused’ coping
functions to regulate (tolerate, reduce, or eliminate) the
physiological, emotional, cognitive, and behavioral reac-
tions that accompany the experience of stressful encounters
by minimizing the emotional distress that results from
stressors. On the other hand, ‘support-seeking’ refers to
behaviors that involve engaging in social contact and using
the resources that come from this contact to achieve a
desired outcome [47]. Although these approaches to coping
often characterize the female athlete’s approach to the chal-
lenges and stressors outlined above, it is critical that the
individual has the self-awareness and the ability to self-
reflect to evaluate—and, if necessary, redirect—their coping
efforts, as well as establish external support in addressing
deficiencies in coping [1]. Family, friends, significant oth-
ers, coaches, training partners, psychologists, exercise lead-
ers, and others who have gone through something similar
have all been identified as sources of such support [48].
Having an awareness of the nuances of female-specific
stressors in sport is key to the effectiveness of coaches and
support staff. In addition, in understanding female athletes’
preferred modes of facilitative coping as a coach or member
of support staff, one can help bring about the swift enact-
ment of those coping behaviors by signposting and provid-
ing encouragement when needed.

3.2.6 Self-Compassion

Most athletes encountering the hardship, difficulty, or chal-
lenge outlined above have a tendency to be harshly critical
and overly evaluative of themselves [45]. Thus, helping an
athlete to manage stressors in a facilitative manner is impor-
tant as it is related to improved sport performance and over-
all wellbeing, particularly for those at elite levels [49]. With
a view to this, self-compassion has garnered much attention
in the sporting arena as a way to help manage stress and cope
with the challenges of sport [50]. Neff (2003) describes self-
compassion as a way of relating to the self in a manner that
is positive, accepting, and understanding. Self-compassion
holds its roots in Eastern philosophy, and the underlying con-
cepts of self-compassion entail being non-judgmental, kind,
and understanding when one encounters feelings of suffer-
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ing, failure, inadequacy, or pain [51]. Self-compassion
encompasses three core concepts: (1) mindfulness, (2) self-
kindness, and (3) common humanity [51]. Mindfulness is
described as the capacity to acknowledge and accept difficult
thoughts as they pass through the mind without internalizing
or suppressing them. Self-kindness involves extending the
kindness typically demonstrated to others to one’s self, while
diminishing critical thoughts. Lastly, the core concept of
common humanity is the understanding that one is not alone
in their struggles, and that often, others are struggling in the
same manner.

In general, literature on self-compassion has demon-
strated its ability to improve perseverance, satisfaction with
life, mastery, and bolster-adaptive responses to the situation
[51, 52]. In fact, athletes who are highly critical, and fear
settling for “good enough” instead of embracing self-
compassion are more likely to encounter detrimental impacts
on their wellbeing [53]. Self-compassion has been identified
as a coping mechanism which can protect against emotional
turmoil and negative judgement experienced by female ath-
letes [45, 52, 54, 55]. Specifically, in sport, self-compassion
facilitates an athlete’s ability to cope better with the stressors
previously defined in this chapter by emphasizing and teach-
ing beneficial cognitive emotional and behavioral response
to stress.

To date, interventions have investigated the potential of
self-compassion in athletes at both the individual and group
levels. One study conducted a self-compassion intervention
in athletes who were identified as self-critical. The interven-
tion consisted of psychoeducation sessions and a writing
component over a 7-day period. When compared to the con-
trol group, the intervention group had significantly improved
their abilities to manage self-criticism, ruminations, and con-
cerns over their mistakes [56]. Additionally, other research
has demonstrated that higher self-compassion is related to
improved sport performance [57].

Despite the idea that self-compassion is an inborn trait or
capacity, research has demonstrated that it can quite effec-
tively be learned [50, 56]. A key factor to the success of self-
compassion in sport is athlete “buy in” [48, 58]. It is crucially
important that teams as a whole adopt self-compassion ini-
tiatives and that role models in the athlete’s lives consistently
demonstrate such behavior. Thus, adapting the training envi-
ronment to exemplify self-compassion by coaches, parents,
and teammates may be highly beneficial in the process of
self-compassion becoming second nature [48, 58]. In fact,
one study assessing how athletes were able to move from a
self-critical to self-compassionate mindset highlighted the
role of the coach, the influence of other athletes, and the
impact of significant others as some of the most important
factors (along with developing balanced self-awareness and
lastly, maintaining an accepting mindset) in developing self-
compassion among the athletes [50].

Introducing self-compassion as a concept to a team may
not necessarily be met with open arms. Acknowledging an
athlete’s reluctance and challenges in adopting a self-
compassionate mindset along with identifying instances for
relevant, individually tailored integration is important to suc-
cessful long-term incorporation of self-compassion. Thus,
introducing self-compassion in a way that athletes are able to
understand, identify with, process, and effectively utilize in a
simple manner within the context of their own sport may fur-
ther help engrain this practice into their practice. Lastly, it is
valuable to be mindful of an athlete’s unique training and
competition contexts. Researchers have suggested that
encouraging an athlete to reflect on their past coping skills
and processes while discussing how they could proceed for-
ward with a self-compassionate mind set is a necessary step
in fostering this skill. A tool that may aid athletes in their
journey to becoming self-compassionate is weekly reflective
journaling. Adopting self-compassion may be difficult for
athletes, however, opportunities to practice it successfully
will increase their skill and self-efficacy in this area.
Ultimately, self-compassion is a useful tool that may serve to
help our female athletes reach their goals, while teaching
valuable transferable skills for use outside the sporting con-
text [50].

3.2.7 Weight Pressures, Body Dissatisfaction,
and Associated Eating Disorders

Elite sport promotes and encourages a culture that is synony-
mous with the promotion of body consciousness [59]. Due to
the inextricable link between sport and the body, the body
becomes a tool for performance which is openly displayed
and evaluated [60]. As a result of this relationship, it is not
surprising to learn that athletes, the majority of which are
females, experience performance-related weight pressures
[4]. More alarming is the relationship between performance-
related weight pressures and the open critique of the athlete’s
body shape and size by coaches [61]. This is otherwise
known as “body surveillance,” the practice of which can ren-
der athletes, especially females at risk of body image distur-
bance and its associated consequences [62], including social
physique anxiety [63], low self-esteem [64], and disordered
eating [65].

This relationship is more prevalent in high-performance
sport [66], and in lean (e.g., distance running), weight-
contingent (e.g., lightweight rowing) and esthetic (e.g., gym-
nastics) sports where there is a distinct competitive advantage
of low body weight [67]. Layer onto this are the cultural
expectations such as celebrated thinness in the Westernized
feminine ideal [68], increased media attention of successful
female athletes [69], and the requirement of some sports for
their female athletes to wear revealing clothing (e.g., beach
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volleyball), it is clear why females in these sports categories
are at a high risk. In an extension of this complex and multi-
dimensional realm of weight pressures, body dissatisfaction
and eating disorders is a concept termed the ‘female athlete
paradox.” This paradox relates to the juxtaposition of the
requirement of the Westernized feminine ‘ideal’ body shape
(thin and lean) plus the requirement to be athletic, powerful,
strong, and physically competent simultaneously [70]. It is
proposed that the female athlete paradox can lead to “dual
and dueling identities” [70] where female athletes experi-
ence body satisfaction within their sporting environments
but body dissatisfaction in social situations [71]. Body image
and body satisfaction is a continuing concern for female ath-
letes throughout their lifespan, as even in retirement, perhaps
as a result of decreased muscle tone and increased body fat
percentage, the majority report dissatisfaction and the desire
to lose weight, even if weight per se has not increased since
leaving sport. The changes in body composition after retire-
ment from sport leave female athletes feeling “neither ath-
letic nor feminine,” which places them at risk of prolonged
body dissatisfaction [66]. In order to effectively counsel
retired female athletes through this potentially complex
period, encouragement of the use of effective social support,
broadening and pursuing new identities (to decrease the
salience of their athletic identity), and helping bring about a
change in eating and exercise behaviors to focus to health
rather than weight control are likely to be the most success-
ful approaches. Clearly, if the athlete (retired or current)
exhibits symptoms commensurate with an eating disorder,
support from clinical psychologists specializing in eating
disorders is fundamental to the likely recovery of the indi-
vidual. All things considered, the aforementioned tactics are
designed to be delivered reactively, and at an individual
level. There is, however, additional merit in a proactive
stance that addresses the body monitoring and weight man-
agement cultures of many high-performance sports [59]. In
these cultures, key people such as sport administrators,
coaches, and teammates may be aiding and abetting these
body ideals and destructive weight management practices to
the point where they become norms [66]. One of the most
significant influences in an athletes’ life is the interpersonal
relationships they forge in sport through their access to sup-
port and guidance. One of the most important of these rela-
tionships is that of the athlete and coach. This relationship is
often all-encompassing and can have stark influences on the
athletes’ motivation [72], confidence [73], perceptions of
competence [74], and self-perception [75]. In addition, the
coach may see their influence extending to weight manage-
ment and diet which for female athletes specifically, may
influence positive or negative perceptions of body image [61,
76]. With that, the manner in which coaches initiate and con-
duct discussions about weight management can be precari-
ous. For example, research has shown that an ill-informed

and insensitive conversation about the athletes’ body compo-
sition, public weighing practices, linking weight manage-
ment to selection etc....can lead some athletes into disordered
eating and even full-blown eating disorders [77]. In order to
circumvent this potentially intricate situation, coaches should
be supported by psychologists and nutritionists to help them
understand (1) the complexities of the female athlete para-
dox in today’s (Westernized) society, (2) and the likely
impact of their communication about weight management
and body composition on female athletes’ body image and
eating practices, (3) whether there is a particular setting in
which these discussions are best held and who is best suited
to initiate discussions, and (4) that any weight management
discussions are anchored in the health context rather than a
sport performance context. In summary, the topic of weight
management for female athletes is a potentially delicate and
sensitive one given the pressures inflicted on them by soci-
ety. Any discussions should be approached carefully, and
after consultation with psychologists and nutritionists.

3.2.8 Coaching and Coach Behaviors

Extending the discussions about the significance of the
coach—female athlete relationship, there is a small body of
research that has begun to examine an athlete’s preferences
in coaching and coach and leadership behavior which has
started to uncover specific preferences of female athletes.
When examining this topic, the Multidimensional Model of
Leadership (MML) is used as a theoretical anchor [78].
Chelladurai states that an athlete’s preferred coaching behav-
ior is one component of the MML, and that these preferences
depend upon personal characteristics such as age and gender
of the coach, alongside situational characteristics such as the
sport being coached and the level at which the athlete com-
petes at. However, research has uncovered the importance of
the reciprocal nature of the coach—athlete relationship
through the use of social exchange theories [79], motivation
[80], and interpersonal as well interdependency theories [81,
82]. Through this important work, we have come to under-
stand that athletes require autonomy, communication, com-
mitment, empowerment, trust, and respect from their coaches
in order to sustain an effective and productive relationship
[80, 83-85]. However, a separate line of enquiry has identi-
fied gender differences in preferred coaching behaviors.
Researchers report that female athletes tend to prefer training
and instruction from their coaches with communications tai-
lored based on the maturity and skill level of the athlete [86].
Additionally, research has concluded that female athletes
have a preference for democratic behaviors in their coaches
[87], getting involved in the process of making decisions
[88], and team happenings [89] as well as for their coaches to
be aware of the interpersonal dynamics in team sports, fos-
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tering team spirit and enabling the formation of friendships
[90]. When considering what female athletes did not appreci-
ate, Vargas and Short demonstrated that within elite football
(soccer) teams, female athletes disliked coaching communica-
tion that was critical and negatively focused without instruc-
tional cues. Despite some clear-cut coaching style preferences,
the task of successful leadership is not as simple as it may
seem. The context of the situation seems to impact the style of
coaching females would like their coaches to engage in [91].

However, a degree of caution should be noted regarding
the studies previously undertaken in this domain. It has been
previously noted that the social and cultural context of coach-
ing is largely absent from the literature, with any quantitative
measures of coaching behaviors being limited to just describ-
ing instructional styles [92]. Additionally, what is universally
understood by “the coaching process” is likely to be received
differently due to the manner in which males and females
develop psychosocially [93]. In answer to this Norman inter-
viewed 27 high-performance female athletes who suggested
that they would like their coaches to support them as an ath-
lete and a person (e.g., to have an in-depth understanding of
them, and treating them as individuals...rather than just ath-
letes). Her participants also expressed a preference that
coaching was a joint endeavor, rather than the coach playing
the role of an authority figure and that communication should
be regular, and positive (where warranted). Additionally,
these athletes highlighted the importance of gender in the
coach—athlete relationship. That is to say that the coach
should understand that men and women may approach their
training and competition differently, and that the gender of
the coach is likely to affect the athlete’s perception of them.
For example, the athletes reported a deep emotional connec-
tion to their training and performances which they felt it was
important for their coach to understand [8]. To conclude, it is
critically important that coaches tailor their communications
to the athletes they are coaching, to ensure gender in the
coach—athlete dyad is not ignored and to generate a coaching
partnership with their female athletes to ensure that they get
the best out of this significant relationship.

Of additional interest in the coach—athlete relationship is
the impact that gender has on leader behavior and follower
outcomes, especially in sport teams [94]. Korabik and Ayman
suggest that the behavior of a coach (for example) and the
resultant athlete’s behavior are influenced heavily by gender
role orientation, expectations of role behaviors, and the gen-
der make-up of the group [94]. To add to this, recent research
has uncovered a gender difference in the preference or per-
ceived benefit from authentic leadership; interestingly,
authentic leadership practices were central to team function-
ing in male teams only [95]. As a result, there is call for fur-
ther research to understand the role of gender dynamics in
sport coaching in order that we are able to understand the
most effective approach to leading female sport teams.

3.2.9 Microaggressions Towards Female
Athletes

The final area worthy of discussion in this chapter is the
impact of microaggressions that female athletes are regularly
subjected to by virtue of their gender. Microaggressions are
described as brief and commonplace daily verbal or behav-
ioral injustices, whether intentional or unintentional, (subtle,
unconscious discrimination) that communicate hostile,
derogatory, or negative messages and insults toward margin-
alized/minority populations [96]. Microaggressions are asso-
ciated with unconscious bias and prejudice and as such,
female athletes are a distinct group of people that are sub-
jected to them [97, 98]. According to Sue and colleagues,
there are a total of nine different categories of microaggres-
sions which are directed towards women. These include sex-
isthumor/jokes, sexual objectification, use of sexist language,
assumption of inferiority, denial of the reality of sexism,
denial of individual sexism, restrictive gender roles, invisi-
bility, and second-class citizenship. Much of these themes
center around females being less capable, less strong, judged
by their femininity and sexual objectification, and gender
roles [96]. These themes carry into the sporting area as
described by Kaskan & Ho, and we will discuss a variety of
them as they apply to female athleticism [99].

The first is assumptions of inferiority which proposes that
women are less stable and capable physically and mentally
then men [9]. In the sporting arena, research has suggested
that women’s successes are often attributed to their oppo-
nent’s weakness, rather than the winner’s strengths [100].
Secondly, this theme is suggested to be present in the lack of
female sporting coverage by the media. We see this play out
in the continued lack of coverage of female events in com-
parison to males, despite the increase in female sporting
engagement [101]. In fact, females are 40% of the partici-
pants in sport but only have 4% of the coverage in the media
[101]. Despite television networks’ argument that they are
“giving people what they want” and do not have budgets for
female coverage, this phenomenon can leave females to feel
as though they will never amount to the importance of males
in sports [99]. In addition, the way that female athletes are
referred to in the media (e.g., as “girls,” rather than “women”)
perpetuates this assumption of inferiority, specifically as
men are rarely if ever referred to as “boys” [102].

The second is the sexual objectification of women in sport
[103]. Sexual objectification is the phenomenon described as
“the experience of being treated as a body (or collection of
body parts) valued predominantly for its use to (or consump-
tion by) others” [104]. In sport, many female athletes have
been extremely sexualized unnecessarily, from the impracti-
cal bikinis worn during beach volleyball to featuring on the
cover of sports magazines. Researchers showed teams and
individual athletes a range of images depicting female ath-
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letes demonstrating on-court competence, to off-court soft
pornography. They then asked the athletes what message
those images where portraying, in comparison to how they
wished to be represented. Most female athletes wished to be
depicted by images such as on court competence which they
felt “represented for self/sport” they relayed that these
images would “increase respect” towards them as an athlete.
However, 47% of the athletes felt that in reality they were
represented by “soft porn” which would result in “increased
interest” for audiences. The authors concluded by stating
that when it comes to women'’s sports, sex sells, particularly
for male audiences [105]. Worse yet, female athletes who are
sexualized, are shown to be taken less seriously by males
[106]. Unfortunately, this form of microaggression may not
be decreasing in prevalence as readily as one might hope. In
2012, the Badminton World Federation attempted to force
females to play in skirts [99]. Fortunately, this initiative was
not successful.

The third form of microaggression experienced by female
athletes is restrictive gender roles. By that, it means an over-
emphasis on femininity that is primarily related to sports per-
ceived to be “feminine” such as ballet or figure skating. In
these contexts, females who participate in more male-
dominant sports, such as basketball, experience a down-
playing of their masculine traits, and encounter efforts for
feminine portrayal. For example, in the Women’s National
Basketball Association, they are offered wardrobe ses-
sions—to ensure that the athletes’ makeup and uniforms
look “right” [99]. Although it may seem harmless, perhaps
even useful for some athletes, for others these types of
actions enforce traditional gender roles and alienate women
who may have more masculine traits, builds or tendencies.
Thus, strict adherence to gender roles may act as microag-
gressions and perpetuate sexism and negative reaction to
female athletes in their given sport [103].

The last microaggressions found in female sport are those
based on shape and weight. For ages, fans and media have
been obsessed with the shape and weight of athletes, males
and females alike. However, for females often their shape and
weight are discussed in the context of beauty culture and
female beauty ideals, and often not in how their physique
relates to their sport performance. It must be noted that these
types of aggression are not uniquely perpetrated by Caucasian
males, on the contrary, there are several records of reporters of
color also discussing female athletes in such a manner [103].

Together, microaggressions of any kind have a detrimen-
tal impact on female athletes. This impact has been broken
down by Kaskan and Ho into four categories [99]: (1) bio-
logical, (2) cognitive, (3) emotional, and (4) behavioral
[107]. Biological consequences, although a novel construct
in the field of microaggressions, are said to impact the endo-
crinological, immunological, and cardiovascular health of
female athletes. The stress of encountering, ruminating, and

entertaining other internal dialogues related to microaggres-
sions is explained to result in heightened acute and chronic
stress hormone—cortisol [108]. This increase in cortisol
subsequently results in poorer health due to increased risk of
infection and may make athletes more vulnerable to heart
disease and hypertension. It has been proposed that the out-
lined outcomes could be particularly detrimental to athletes,
as their performance, livelihood, wellbeing, and general
health often depend on their ability to engage effectively in
their sport [99].

Cognitive consequences have been proposed by Sue to be
resulting from the time spent ruminating about if an assault
has or has not happened. Evidence has suggested that the
time spent engaging in these cognitive processes is disrup-
tive. For athletes having their “head in the game” is crucially
important to their success [9]. Two theories are suggested as
potential mechanisms underlying the cognitive disruptions
impacting female athletes. First, stereotype threat underlies
the idea that microaggressions may facilitate the negative
stereotypes about women in sport and ultimately be detri-
mental to their performance [109]. The second proposed is
the objectification theory [104]. It suggests that the objectifi-
cation of women can influence how a female performs in
sport. Worrying about appearing in an “appealing” way to
the fans, media, cameras can take away from the athlete’s
ability to focus and concentrate on her game [99].
Emotionally, research suggests that microaggressions can be
related to body image concerns, eating disorders, and can
create gender role conflicts. At times female athletes have
struggled to balance the physical needs of their sport with the
Westernized feminine ‘ideal’ (see the female athlete paradox
above). The balance between sport performance and femi-
ninity can be a heightened by notion that athletes may want
to want to limit themselves physically, in order to remain
feminine [99, 110]. For example, some women do not want
to lift heavy weights, for risk of being bulky. Ultimately,
their performance could be sacrificed but along with it these
concerns may put in question the athlete’s self-concept and
self-esteem [111]. Lastly, the behavioral consequences of
microaggressions are proposed by Sue and colleagues who
suggest that forced compliance or the tendency to surrender
natural behavior to meet the “expectations” of society is key
to the behavioral outcomes of microaggressions [9]. Kaskan
and Ho suggest that as a result of the male dominant themes
that overarches in sports, female athletes engaging in
feminine-like behavior on and off the court to compensate
for the potential of them seeming masculine for engaging in
sport [99]. If our female athletes are too worried about being
feminine, they may miss out on opportunities to benefit from
a feature that might be considered masculine (for example
larger muscles) [110]. In turn, if there was not an underlying
male dominance in sport, females with more masculine traits
may view their body and capacities in higher regard, leading
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them not to overcompensate by feeling as though they need
to behave in a more feminine manner.

Sadly, research analyzing the press coverage of women’s
sports suggests that it assists in creating a “dismissive, hos-
tile and sexualized environment” for female athletes at all
levels. They conclude that identifying the characteristic of
the athlete, then, is not her strength, dedication, or perfor-
mance; it is her gender. In fact, in sport, microaggressions
towards female athletes are endemic, with a great deal of
work needed in order to educate a wide section of society to
change their behavior [99].

3.3  Future Directions and Concluding

Remarks

The construct of gender is borne out of societal expectations
of what males and females should be, and how they should
act. As individuals, this shapes our relationship with sport
from an early age. Our formative socio-cultural influences
impact and inform us on how females engage with sport, and
as a consequence how society views them when they do.
This chapter has examined the extant research informing our
understanding of key topics that characterize female ath-
letes’ experiences of sport performance. The research pre-
sented has uncovered gender differences in the sources and
timing of self-confidence—a construct that is fundamental to
success in training and competition. Female athletes, for
example, are likely to take confidence from striving for per-
sonal goals, achieving self-imposed standards and receiving
positive reinforcement from significant others. In order to
build a greater understanding of the effective coaching of
female athletes, we suggest investigating the impact of a
knowledge of gender-specific sources of confidence in sport
may help facilitate the athletic development of this
population.

Interestingly, self-confidence in sport is a mediating fac-
tor in the anxiety—performance relationship. Although com-
petitive state anxiety is a construct experienced regularly by
most athletes, the research we presented in this chapter has
revealed gender differences in its manifestation and manage-
ment. In recent studies, the competitive state anxiety experi-
enced by female athletes has defied prediction. It was found
that female athletes are often less cognitively anxious than
men, and that they are more likely to interpret their somatic
anxiety as facilitative to their performance. What is of par-
ticular significance here is that despite observing results that
rejected the hypotheses of the researchers, no suggestion has
been made to investigate the manner in which female ath-
letes cope with the demands of competitive state anxiety. It
may be that female athletes have superior coping skills com-
pared to their male counterparts in times of intense stress.
Certainly, this is a valid suggestion for future investigation.

It is disappointing to note that the odds are stacked against
females in sport from an early age. The research we have
presented shows that males are likely to engage in sport
twice as frequently and for longer than females. This trend
crosses international boundaries and cultures and is linked to
the motivational climate in sport. The motivational climate is
the environment created by others that influences the percep-
tion of what is needed to be successful. Research informs us
that female athletes prefer a task-orientated climate in
sport—one where successful performance is self-referenced,
and the importance of effort is emphasized over winning. We
hypothesized that this preference is accountable to upbring-
ing, peer and socio-cultural influences on the female through-
out her lifespan. It would be useful, however, to understand
more fully the impact of the application of this knowledge
into practice. By creating more task-orientated sporting envi-
ronments at every level, surely, we can reverse the inequality
in engagement with sport in the future.

When female athletes form part of a high-functioning
sport team of the same gender it tends to be characterized by
a high degree of social cohesion, which results from a key
focus on relationships within the team. Under certain cir-
cumstances, this can have a positive impact on the team’s
performance, but it can also lead to negative connotations
such as group polarization, group think, and the pressure to
conform. Currently, there is a dearth of research that seeks to
examine the impact of high social cohesion in all-female
teams and the interventions needed to support the cohesion—
performance relationship in such teams. This is certainly a
viable avenue for future research.

The pressures and demands of a career in high-
performance sport are undeniable. Yet, for female athletes,
there is an added dimension that is often overlooked. The
stressful impact of unfair treatment based on gender, the
poor organization of some women sports, the patronizing
attitudes of some individuals in the sporting domain, stereo-
typing, microaggressions, and generally being on the receiv-
ing end of a second-class style of treatment can contribute to
the likelihood of negative sport performance. However,
research shows that female athletes are often adept at coping
with these and other stressors. Specifically, the use of
emotion-focused coping and social support strategies tend to
serve them well under these circumstances. However, a
wider awareness of some of the gender-specific challenges
female athletes face would serve coaches and support staff
well in their support of their athletes. This warrants future
research attention.

One particular method of coping that serves female ath-
letes well is the application of self-compassion. This refers to
the adoption of a more positive, accepting and understanding
approach to the self. Self-compassion can protect against
emotional turmoil and enhance wellbeing—this may be
especially useful for the female athlete who often attracts
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media, public evaluation, and is subject to microaggressions.
Understanding how to effectively introduce and maintain
self-compassion in a team setting, involving coaches and
support staff would be a useful focus of attention for future
research.

Body surveillance is actively promoted by the elite sport
environment and is of higher significance for female athletes.
If enacted by coaches and support staff, body surveillance if
handled incorrectly can put female athletes at a high risk of
body image disturbances, low self-esteem, social physique
anxiety, and disordered eating. This is due to a phenomenon
known as the female athlete paradox where the competing
interests of the Westernized ‘ideal’ female body, which is thin
and slender, alongside the physical requirements of the indi-
vidual’s sport for power and strength create an often-untenable
situation. For female athletes this paradox extends beyond
retirement. The manner in which coaches and support staff
talk to female athletes about their weight can have a profound
effect on their self-perception. Much more work is needed to
educate coaches and support staff on this complex and highly
sensitive issue. Indeed, more research-informed guidance is
needed for these populations. Special significance is placed
on those working in lean, weight-contingent, and aesthetic
sports, as these place female athletes at higher risk.

The relationship between the female athlete and the coach
is a significant and influential one. Research in this area has
uncovered athlete gender specificity in the preferences for
coaching behaviors. Specifically, female athletes have been
shown to prefer democratic coaches that involve their ath-
letes in the decision-making process. In addition, female ath-
letes place a high degree of importance on coaches helping to
facilitate the interpersonal dynamics within a team and help-
ing to foster team spirit. Research shows that gender is an
important variable in the coach—female athlete relationship
which should not be ignored when the coach is male.
Certainly, there is a need for future research to uncover the
nature of gender dynamics in coaching female athletes in
order that we might help to advance the effectiveness of
coaching this population.

The final issue addressed by this chapter was a subtle, yet
significant topic that impacts the lives of female athletes on a
regular basis. Microaggressions are regular verbal or behav-
ioral injustices that communicate hostile, derogatory, or neg-
ative messages based on gender discrimination.
Unfortunately, sport provides a breeding ground for micro-
aggressions towards female athletes as society and the media
impose their assumptions of inferiority, sexual objectifica-
tion, restrictive gender roles, and an obsession with the size
and shape of the individual’s body on the female athlete.
Indeed, press coverage is often outwardly hostile towards
female athletes and work is needed to investigate how to start
to disrupt this concerning trend. It is our collective hope that

female athletes’ efforts can ultimately be celebrated and
revered in the same way as male athletes’.

Chapter Review Questions

1. Research suggests that female athletes gain self-
confidence from
(a) feeling like they are superior to their competitors
(b) winning
(c) encouragement from coaches and meeting their per-
sonal goals and standards
(d) having a large following on Instagram
2. Stressors that are specific to the female athlete in a high-
performance sport environment include
(a) the expectations of family members
(b) unhelpful gender stereotypes, microaggressions, and
substandard treatment
(c) combining an athletic career with other hobbies,
interests, and work
(d) sponsorship and funding
3. The ‘female athlete paradox’ means
(a) the requirement for female athletes to be thin to meet
society’s ideals, and strong and powerful for success
in their sport
(b) female athletes should never expect to be treated in
the same manner as male athletes
4. The style of leadership female athletes generally prefer
their coaches to exhibit is
(a) Laissez-Faire
(b) Autocratic
(c) Transactional
(d) Democratic
5. Microaggressions can be unintentional. True or False?
(a) True
(b) False

Answers
C

A
R
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Learning Objectives
After completing this chapter, you should have an under-
standing of the following:

* The major physiological transitions during a woman’s life

e The pertinent female reproductive anatomy and physiol-
ogy of a normal menstrual cycle, including the different
phases and roles of various hormones

* How reproductive hormones change throughout the lifes-
pan of a woman

e The interaction between different ovarian hormones and
various bone components

e The importance of achieving peak bone mass and the
impact of the menstrual cycle on attainment of peak bone
mass

* The impact of menopause on health measures

4.1  Introduction

Puberty and menopause distinguish the beginning and end-
ing of the reproductive competence in females, marking two
major transitions in a woman’s life. Before puberty, the
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reproductive system remains dormant and secondary sexual
characteristics are absent. The initiation of puberty in late
childhood stems from a rapid change in endocrine function
resulting in growth, sexual maturation, and reproductive
capability. Puberty can be broken down into two phases:
adrenarche—activation of the development of secondary
sexual characteristics and gonadarche—activation of the
hypothalamic—pituitary—gonadal axis. Menarche, or the ini-
tiation of the menstrual cycle, occurs at the end of puberty
and is an important sign of this transition into sexual matu-
rity [1]. During this second stage of sexual maturity, which in
the United States lasts from about 13-51 years of age, men-
strual cycles occur cyclically except when interrupted by fac-
tors such as pregnancy, hormone replacement, or lack of
available energy. Menstrual cycles can be suppressed by
stressful life events or by lack of nutritional resources, the
latter sometimes spurred by extreme dieting and/or excessive
exercise. Most women enter menopause and stop having
menstrual cycles in their late forties or early fifties, entering
the postmenopausal stage [2]. Length of time spent in the
postmenopausal state has increased, due to the average lifes-
pan extending over 80 years of age [3]. The transitions
between these two stages, puberty and menopause, are
accompanied by drastic changes in levels of the most impor-
tant female hormones, estrogen and progesterone which has
caused concurrent increases in the health concerns of post-
menopausal women.

The systemic hormonal milieu of the menstrual cycle
plays a very important role in bone formation, especially
during puberty. Studies have found that 40-50% of adult
peak bone mass is accumulated during puberty [4] and peak
bone mass is achieved around ages 25-35 years [5]. Sex hor-
mones help to maintain peak bone density until menopause.
During menopause, the quiescence of sex hormone produc-
tion, primarily estrogen, leads to rapid bone loss. Age-related
bone loss is correlated to an increased risk in bone fracture.
This chapter will focus primarily on the female menstrual
cycle and its influence on peak bone mass achieved during
and after adolescence.
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4,2 Research Findings and Contemporary
Understanding of the Issues
4.2.1 Puberty

Puberty is not a single event but classified as a series of
events that culminate in the development of reproductive
capability. These events start in utero and as an infant, some-
times known as ‘pre-puberty,” with a brief activation of the
hypothalamus—pituitary—gonadal (HPG) axis [6—8] and then
becomes quiescent until the beginning of puberty [9].

In females, puberty starts with the re-activation of the
HPG axis, resulting in the secretion of gonadotropin-
releasing hormone (GnRH), which stimulates the pituitary to
release luteinizing hormone (LH) and follicle stimulating
hormone (FSH). GnRH pulse control is under both excit-
atory and inhibitory regulation, so as a female starts puberty
the excitatory control increases, while the inhibitory control
decreases [10]. Both GnRH and FSH hormones stimulate the
ovaries to enlarge and begin the production of estrogen, this
phase is also known as gonadarche [11]. The development of
secondary sexual characteristics, primarily thelarche (onset
of secondary breast development, also known as breast bud-
ding) comes next [12]. This begins around 8—13 years of age
and is followed by the development of pubic hair and
increased growth velocity, and ends with menarche, or start
of the menstrual cycle [13, 14]. Menarche is one of the final
phases of puberty and represents the completion, or near
completion, of sexual maturation.

The onset of puberty is determined by a combination of
genetic, endocrine, and environmental factors and can be
altered by disease, energy availability, exercise, and environ-
mental chemicals [15, 16]. Genetic studies have identified
nearly 400 genetic variants that contribute to the age of men-
arche with an estimated variability of 57-82% [17-20]. The
onset of puberty in females is highly sensitive to nutritional
status and energy balance which is detected by GnRH neu-
rons [21, 22]. Increasing rates of obesity, especially in devel-
oped countries, have been linked to earlier onsets of menarche
[23, 24]. A higher body fat composition in females leads to
earlier puberty onset; likewise, earlier onset is associated
with increased risk of obesity later in life [25]. The age of
menarche in industrialized nations has been declining in
recent decades, most likely due to increased improvements
in nutrition and public health [1, 26-28]. In the United States,
the decrease in the age of menarche over the last 30 years has
shown a strong relationship between the dramatic rise in
body mass index (BMI) [25, 29].

Athletes, especially in sports like swimming, running,
and gymnastics, reach menarche later in life than non-
athletes. Gymnasts and ballet dancers present with delayed
menarche of 2 to 3 years often accompanied by oligomenor-

rhea (irregular menstruation) or secondary amenorrhea
(absence of menstruation) [30-32]. In a recent meta-analysis
comparing athletes to non-athletes, menarche occurred
1.13 years later in athletes [33]. In gymnasts, the mean dif-
ference range was 1.79 years later and 0.49 years later in ath-
letes compared to non-athletes [33]. In rhythmic gymnastics,
menarche was significantly delayed compared to the men-
arche age of their mothers and sedentary sisters [34].
However, athletes training 15 h or less per week do not dis-
play menstruation abnormalities or delayed maturation [35].
Abnormal puberty, either early or late, is classified as 2.5
standard deviations from the mean [9]. Agreement for the clas-
sification of early puberty, also known as precocious puberty
(PP), has not been firmly established. Historically, it has been
defined as the development of secondary sex characteristics
before the age of 8 years [9]. Due to the myriad of factors
contributing to secondary sex characteristics and earlier breast
development, the age has been changed to 7 years old [36].
There remains little agreement on the classification of
PP. Pubertal delay is classified as the absence of thelarche, or
breast development, by the age of 13 years [9]. Delay of men-
arche (primary amenorrhea) is characterized by the absense of
first menstruation by age 16 and may be due to genetics, insuf-
ficient intake of appropriate nutrition, polycystic ovary syn-
drome, environmental factors, among other factors [9, 37].

4.2.2 Menstrual Cycle

The menstrual cycle functions in a highly coordinated fash-
ion with the contribution from multiple systems comprised
of the hypothalamus, pituitary gland, ovaries, uterus, and
vagina. At the center of the reproductive system are the ova-
ries, a paired organ which has both a reproductive and an
endocrine function. The ovaries store and release the ovum,
as well as produce female sex hormones. Three levels of hor-
mones are secreted in a feedback loop termed the hypotha-
lamic—pituitary—ovarian ~(HPO) axis: (1) by the
hypothalamus—gonadotropin-releasing hormone (GnRH);
(2) by the anterior pituitary—follicle-stimulating hormone
(FSH) and luteinizing hormone (LH) in response to GnRH,;
and (3) by the ovaries—two gonadal steroids, estrogen and
progesterone, in response to FSH and LH (Fig. 4.1).
Regulation of the menstrual cycle is controlled by both LH
and FSH from the anterior pituitary gland in response to
GnRH from the hypothalamus. These hormones are secreted
in a pulsatile fashion with varying amounts during various
phases of the menstrual cycle.

The ‘textbook’ menstrual cycle characterized by the
cyclical growth and decline of the endometrium in young,
healthy women lasts 28 days (from the first day of menses to
the beginning of the next menses) [39]. However, in real life,
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Fig. 4.1 This figure shows the primary components of the female
reproductive system and the hormones that communicate between the
various organs. The hormones produced by each gland are shown in
parenthesis (GnRH gonadotropin-releasing hormone; LH luteinizing
hormone; and FSH follicle stimulating hormone). Figure adapted by
Amber McCord, Texas Tech University, from Norman, R. (2014).
Reproductive changes in the female lifespan. In J. Robert-McComb,
R. Norman, & M. Zumwalt (Eds.). The active female: Health issues
throughout the lifespan (pp. 25-31). New York, NY: Springer Science +
Business Media [38]

Fig.4.2 Changing levels of

the cycle is highly variable and ranges from 25 to 34 days,
with menstrual flow lasting from 3 to 7 days [40, 41] and
remains variable from the start of menses to menopause.
Typically, two phases encompass the menstrual cycle: (1)
follicular or proliferative phase (growth of the endometrium
stimulated by estrogen) and (2) luteal or secretory phase
(transformation of the endometrium from a proliferating into
secreting-type tissue under progesterone influence). The
‘textbook’ duration of the follicular and luteal phase is
14 days each; however, the majority of the variability in
menstrual cycle occurs in the follicular phase [42] and luteal
defects are common in athletic females [43].

The first day of menses and the follicular phase is marked
with the initial sign of vaginal bleeding due to the shedding
of the endometrium (uterine lining). During menses both
estrogen and progesterone levels are low (Fig. 4.2). The pitu-
itary gland releases FSH which stimulates the ovaries to start
the growth of several follicles (usually 8 to 10), then levels
begin to decline until the late follicular phase. After a few
days, one of the follicles becomes the dominant follicle and
in turn starts to produce estrogen. As the follicle grows it
produces greater concentrations of estrogen, with levels
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peaking just before ovulation [44]. The estrogen produced
from the follicles triggers the uterus to rebuild the lining that
was shed from the previous menses, causing it to thicken.
This thickening of the endometrium occurs in order to create
the proper environment for a potential fertilized egg to
implant and grow [45]. LH concentration slowly increases
towards the end of the follicular phase until peaking at mid-
cycle, generally occurring on the same day of the estrogen
surge. This peak in LH and FSH concentrations causes ovu-
lation (release of the follicle from an ovary). The luteal phase
then takes over during the second half of the cycle under the
continuing influence of LH. Next, the released follicle trans-
forms into the corpus luteum and produces progesterone and
estrogen [45, 46]. Progesterone secretions surpass estrogen
levels, though the latter concentration remains fairly high. If
there is no fertilization, the corpus luteum degenerates, caus-
ing both hormonal levels to simultaneously fall. The rapid
drop in estrogen and progesterone causes the monthly cycle
to repeat itself by shedding of the endometrium, manifested
by menstrual flow and the start of the follicular phase.

4.2.3 Disruption of the Menstrual Cycle

When a woman becomes pregnant, her menstrual cycle stops
because of elevated levels of estrogen and progesterone,
which suppress the secretion of pituitary LH and FSH. Initial
levels of estrogen and progesterone are supported by a hor-
mone from the embryo called human chorionic gonadotro-
pin, HCG. This is the hormone that is detected in pregnancy
tests. After the woman gives birth and begins to nurse her
baby, the hormone prolactin elevates, due to the suckling
stimulus, and inhibits GnRH secretion, resulting in sup-
pressed menstruation. This event is termed lactation amenor-
rhea and has been directly correlated with suckling ‘intensity’
[48, 49]. Studies have shown that at least 6 bouts per day and
80 min of suckling in a 24-h period is enough to induce lacta-
tion amenorrhea [50]. The length of lactation amenorrhea,
and subsequent return of menses, is highly dependent on the
duration and bouts of breast feeding, mother’s age, and intro-
duction of foods to the infant, among others [51].

Abnormal menses can be classified into two different cate-
gories: primary and secondary. Primary amenorrhea is defined
as the absence of menstruation by age 15 [9]. Secondary
amenorrhea is termed as the absence of three or more consecu-
tive menses following menarche [52]. Potential consequences
of amenorrhea are infertility, failure to reach peak bone mass,
premature bone loss, and increased musculoskeletal injury
risk. Disordered menstrual cycles occur in 24% of adolescent
females and 3—66% of adult females [53, 54]. A higher preva-
lence of irregularity is reported in the female athletic popula-
tion compared to sedentary women [55, 56]; it is estimated
that one in five female athletes have some form of menses

abnormality [57]. Many factors have been attributed to the dis-
ruption of the menstrual cycle (e.g., low body weight, poor
nutrition, excessive exercise, stress, endocrine disorders), thus
identifying a single determinant can be difficult.

The variability of reported menstrual irregularity has been
related to participation in particular sports, primarily run-
ning, gymnastics, and swimming. For instance, the
prevalence of amenorrhea was found to increase from 3% to
60% in long-distance runners as the weekly distance
increased from less than 8 miles to over 70 miles [58].
Intense training causes an increase in secretion of cortisol,
endogenous opioids, and prolactin—all which suppress the
secretion of GnRH and LH [59]. Reduced GnRH and LH
secretions in turn reduce estrogen levels, which can result in
a disruption of the menstrual cycle. Excessive exercise has
also been shown to increase testosterone production which
may also play a role in the disruption of a normal cycle.

Diet also plays an important role in the normal menstrual
cycle. Endocrine function is highly dependent on the amount
of available energy. Energy availability (EA) is the quantity
of energy remaining after physiological energy is utilized
(i.e., energy for everyday movement and activity). More spe-
cifically, ‘energy availability’ is defined as dietary energy
intake (DEI) minus exercise energy expenditure (EEE). In
effect, EA is the amount of dietary energy remaining after
exercise training for all of the body’s other important func-
tions. An EA of about 45 kcal/kg of fat-free mass (FFM) per
day maintains a healthy adult in energy balance. EA declines
when DEI is reduced and/or EEE is increased. When EA
falls below 30 kcal/kgFFM/day, reproductive and skeletal
health is often impaired [60]. Although a threshold of
30 kcal/kg FFM/day has been suggested for the maintenance
of menstrual function, there will be some women who con-
sume less than this amount without menstrual dysfunction
and others who consume more but present with dysfunction.
This threshold has recently been debated and it has been sug-
gested that a sliding scale is more applicable [61]. A dose
response is clearly evident [62], but the threshold of 30 kcal/
kg FFM/day should be used with caution as it does not apply
to every athlete.

As long as energy availability is maintained, the endocrine
system will function optimally with normal hormone serum
levels. Disruption of non-essential functions, like reproduc-
tion, because of low EA allows for the redirection of energy to
be used for vital processes such as thermoregulation, locomo-
tion, and health maintenance. Insufficient energy will
adversely affect the pulsatile secretion of LH [63]; adolescent
females are more sensitive to LH disruption than females who
are older [64]. Even a temporary restriction (5 days) of EA has
shown to decrease the pulsatile release of LH [65], which
causes a decrease in hormones such as estrogen, testosterone,
GH, and insulin-like growth factor 1 (IGF-1). On the other end
of the spectrum, an extreme excess of available energy, as seen
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in obesity, has been shown to cause a massive alteration of
multiple hormones as well [66]. Specifically, obesity affects
the function of the HPG axis resulting in increased LH secre-
tion, which also disturbs the cyclical function of the menstrual
cycle [67].

In female athletes, amenorrhea is often part of a multi-
part syndrome termed Female Athlete Triad. This term
was officially described in 1993 to describe female ath-
letes who exhibited disordered eating, loss of bone, and
amenorrhea [68]. Women who are at greatest risk are
those training in sports where low body weight is desired,
but the triad could occur in any sport [60, 69], and has
been found to be present in men as well. The International
Olympic Committee suggested the use of a broader, more
comprehensive term, relative energy deficiency in sport
(RED-S). The classification of RED-S consists of disor-
dered eating (low EA), amenorrhea, and decreased bone
mineral density. Identification and early intervention of
RED-S is highly stressed. Coaches, trainers, and clini-
cians should be educated about the Triad or RED-S in
order to identify and recognize key traits before they reach
pathological levels.

A more in-depth discussion of the female athlete triad is
described in Chap. 5 A Modern Understanding of the Models
of Energy Deficits in Athletes of this book.

4.2.4 Cessation of the Menstrual Cycle

Females typically begin the transition from a reproductive to
a non-reproductive state during the end of their fourth
decade, and remain in this transition period for 4-5 years
before reaching menopause [70, 71]. Menopause is defined
as 12 consecutive months of amenorrhea without any patho-
logical or physiological causes and typically occurs around
51 years of age in the United States [72]. The Stages of
Reproductive Aging Workshop (STRAW) developed a sys-
tem to classify ovarian aging, starting with normal menses to
menopause, all centered around the final menses. There is a
total of seven stages, five before the final menses and two
after: late reproductive stage (Stage —3), early menopause
transition (Stage —2), late menopause transition (Stage —1),
early postmenopause (Stage +1a, +1b, +1c), and late post-
menopause (Stage +2). All stages are classified by critical
changes in the HPG axis and ovarian function [72]. Stage
—3, late reproductive, marks the time when fertility begins its
decline and menstrual cycles start to become irregular. Early
follicular FSH levels increase causing the phase to become
more variable. The early menopause transition (Stage —2)
has increased menstrual variability, especially increased in
length, accompanied with an increase in FSH levels. Late
menopause transition (Stage —1) is marked by amenorrhea
of 60 days or longer with 25 TU/L of FSH [73]. This stage is

estimated to last 1-3 years with menopausal symptoms most
likely occurring at this stage. Early postmenopause (+1a,
+1b, +1c¢) is associated with a continued rise in FSH serum
concentrations and decreased estradiol until approximately
2 years after final menses, at which time hormone levels sta-
bilize. Stage +1a and + 1b last on average 2 years, whereas
Stage +1c lasts 3—6 years. The entire early postmenopause
stage, therefore, lasts 5-8 years in length. Finally, Stage 2+,
late menopause, results in further aging of the reproductive
endocrine cycle with symptoms of vaginal drying and uro-
genital atrophy.

Because the life expectancy for women is now approach-
ing 80 years and menopause occurs at about 50 years of age,
the average female will live approximately 30 years after her
ovaries have ceased to produce estrogen. This has serious
physical and mental health implications in the aging female
population. The physical health implications of menopause,
likely due to the associated loss of estrogen, include an
increase in cardiovascular disease risk factors [74, 75], unfa-
vorable changes in body fat distribution [76], and an
increased risk of osteoporosis [77]. Typical physical, social,
and psychological symptoms that occur during the meno-
pause transition and beyond include hot flashes, sleep distur-
bances, vaginal dryness, decreased libido, headaches, joint
pain, fatigue, depression, anxiety, and memory loss [78]. Of
these menopausal-related health consequences, increased
fracture incidence as a result of osteoporosis, is a major pub-
lic health concern [79, 80]. Osteoporosis is considered in
more depth in the chapter on exercise and osteoporosis in
this book; however, the interaction of reproductive hormones
on bone formation and bone loss will be considered here.

Hormone replacement therapy (HRT) relieves some of
the uncomfortable aspects of menopause and may protect
against osteoporosis. The use of HRT, however, has fallen
out of favor since 2003 due to concerns, primarily from the
Women'’s Health Initiative [81], over increased risk of breast
cancer [82] and cardiovascular disease [83]. Additional
research is needed to unravel the complex actions of hor-
mone replacement formulations so that women can have a
healthier life after menopause, although risk seems to be
dependent on existing contraindications, age since meno-
pause and dose and method of delivery [84].

4.2,5 Bone Composition and Physiology

Bone is living mineralized, connective tissue, comprised of
specialized cells, along with non-cellular substances, organic
matrix (35% by weight), and inorganic mineral (65%). Two
key types of bone cells are osteoblasts, which are involved in
bone formation, and osteoclasts, which are involved in bone
resorption. Bone growth occurs when the osteoblasts secrete
collagen, thus trapping some osteoblasts in the matrix caus-
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ing them to turn into osteocytes (mature bone cells). Bone is
extremely dynamic and undergoes constant modeling and
remodeling during a woman’s lifespan. Bone modeling
occurs when the bones change shape due to a physiological
response or mechanical stress. Mechanical loading of bone
exerts a positive effect on bone formation at points of stress,
in a process defined by Wolff’s Law. During this process of
bone modeling, bone formation and absorption are not
tightly coupled and is less frequent in adults [85]. With bone
remodeling, osteoclast and osteoblast action is tightly cou-
pled. Remodeling consists of consistent breakdown of
mature bone and mineralization of new bone. Bone balance
is the difference between the breakdown of mature bone and
the new bone being formed. The equilibrium between break-
down and building is critical in the maintenance of healthy
bone. Increased breakdown of bone with no increase in
building can lead to bone disease, such as osteoporosis, lead-
ing to decreased bone density and increased risk of fracture
[86]. This bone remodeling process is further covered in the
chapter on exercise and osteoporosis in this book.

Bones serve multiple functions, primarily providing a
structural support for other organs and allows for normal
movement and exercise. Bone also serves as a mineral bank,
sequestering 98-99% of the body’s total calcium. Maintenance
of the narrow range of serum calcium levels is controlled by
the endocrine system. Total calcium concentration is regulated
between 8.5 and 10.5 mg/dL [87]. If this level deviates even
slightly, the calcium receptor of the parathyroid gland signals
secretion of parathyroid hormone. Increase in parathyroid hor-
mone concentration in turn stimulates the kidneys to produce
calcitriol, the hormonal form of Vitamin D, and activates bone
resorption, causing calcium levels to rise. Calcitriol acts on
bone, kidneys, and the intestines to raise serum calcium levels
which in turn switches off the calcium receptors and disrupts
the secretion of PTH. Adolescents (during puberty) are highly
efficient in absorbing calcium from their diet; however, as they
age the efficiency decreases and the elderly must resort to uti-
lizing calcium from other stores. During pregnancy, calcium
absorption doubles [88, 89]. Aging and menopause are associ-
ated with a 0.21%/year decline in calcium absorption after the
age of 40 years [90, 91].

4.2.6 Effects of Female Sex Hormones
on Bone

The female reproductive system plays a major role in the
maintenance of skeletal bone integrity from menarche to
menopause. The skeleton is a primary target for estrogen, and
to a lesser extent, progesterone. Estrogen and progesterone
receptors are found on bone cells, and when activated posi-
tively, stimulate bone formation and inhibit bone resorption.
Estrogen inhibits bone resorption directly via estrogen recep-
tors (ERa), which exist on both osteoclasts and osteoblasts,
but also has indirect effects on bone turnover. A key compo-

nent in the indirect signaling pathway of bone turnover in
response to estrogen is through the family of tumor necrosis
factor (TNF) cells, receptor activator of necrosis factor-kappa
B (RANK), RANK-ligand (RANK-L), and osteoprotegerin
(OPG). The binding of RANK-L to RANK promotes fusion,
differentiation, and maturation of osteoclasts, resulting in
increased bone breakdown. Osteoprotegerin works as a decoy
receptor for RANK-L by blocking the binding of RANK-L to
RANK, therefore, playing a role in both preventing and regu-
lating bone resorption. Bone resorption ends when the osteo-
clast dies by apoptosis. Both osteoblasts and osteocytes
express RANK-L and OPG, while RANK is expressed on the
surface of osteoclast precursors; hence, all three cells, as well
as osteoclast precursors, are involved in bone resorption [92].
With optimal levels of estrogen, RANK-L expression is atten-
uated and the binding of RANK-L to RANK is blocked by
OPG. However, when estrogen levels are low, RANK-L
expression is increased, and OPG, which also decreases, is
overwhelmed and unable to block its binding to RANK,
resulting in increased osteoclastic activity and accelerated
bone resorption [93, 94]. A summary of the proposed mecha-
nisms involving estrogen and its effect on both bone forma-
tion and bone resorption is given in Fig. 4.3 [95]. The specific
mechanism by which estrogen modulates bone turnover is
still open to debate, but it is clear that an absence or with-
drawal of estrogen, based on markers of bone turnover [96],
leads to an increase in osteoclastic activity resulting in exces-
sive bone resorption. This increased bone resorption is not
fully compensated by an increase in bone formation, which
leads to net bone loss.

Estrogen has other influences on bone remodeling.
Estrogen controls the production of several cytokines, which
leads to increased bone resorption. Notable bone-resorbing
cytokines include interleukin (IL)-1, IL-6, tumor necrosis
factor-a (TNF-a), macrophage-colony stimulating factor
(M-CSF), and prostaglandins [97]. These cytokines increase
in response to suboptimal levels of estrogen, and cause the
inhibition of OPG expression and increase RANKL expres-
sion [98]. Estrogen also exerts its influence on bone forma-
tion; for instance, low levels of estrogen cause a reduction in
osteoblast migration, recruitment, differentiation, and an
increase in osteoblast apoptosis [99]. Low levels of estrogen
are also associated with an increase in oxidative stress, evi-
denced by increases in pro-inflammatory cytokines [100],
which decrease the lifespan of the osteoblast.

Other key hormones are involved in the bone remodeling
process, which have relevance for bone maintenance in a
female, include calcitonin, parathyroid hormone (PTH),
follicle-stimulating hormone (FSH), and testosterone.
Calcitonin and PTH work together to maintain the homeo-
static balance of calcium in the blood. When calcium is low,
PTH increases, stimulating RANK-L expression [93].
Calcitonin opposes the effects of PTH, inhibiting osteoclast
activation and causing increased calcium uptake. Bone loss
has been associated with an increase in FSH. High levels of
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Osteoclasts - Resorption

Osteolasts - Formation

Bone Loss

Fig. 4.3 The equilibrium between bone breakdown and building is
critical in the maintenance of bone. Increased breakdown of bone with-
out increased bone building leads to bone loss

FSH occur in the perimenopausal period, often before a sig-
nificant reduction of estrogen is observed [101], as well as
during other times of low estrogen, such as with subclinical
menstrual dysfunction. Receptors for FSH on osteoclasts
stimulate osteoclastogenesis and FSH increases the expres-
sion of RANKL [101]. Androgens, which include testoster-
one, canincrease bone healthby decreasing osteoclastogenesis,
inhibiting osteoblast apoptosis, and improving calcium
absorption [102]. Androgens bind directly with androgen
receptors or indirectly through binding to estrogen receptors
following aromatization in adipose tissue [103]. There is a
close relationship between estrogen and circulating levels of
growth hormone (GH) and IGF-1; these two hormones stimu-
late longitudinal bone growth, skeletal maturation, and bone
mass acquisition [104, 105]. Insulin growth-like factor recep-
tors (IGF-1R) are also located in the kidneys, where they are
associated with the production of the hormonal form of vita-
min D [106, 107]. With increased vitamin D in serum, IGF-1
indirectly stimulates the absorption of calcium and inorganic
phosphorus in the intestines [108].

Sex hormone receptors have been found in growth plate
chondrocytes (cartilage cells) during puberty. At the early
stages of puberty, sex hormones stimulate longitudinal bone
lengthening of the diaphyses (shafts of long bones) resulting
in the “pubertal growth spurt” [109]. However, at the late
stages of puberty the sex-specific hormones, primarily estro-
gen, play a large role in the closure of growth plates [110—
112], thus, highly influencing the final height achieved in
females (Fig. 4.4).

[ Estrogen ]

T-Cells

e
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d Apoptosis 1 Apoptosis T Apoptosis
Other mechanisms 1 Oxidative stress | RANKL-induced
J NF-xB activity differentation

Other mechanisms

¥ |

1 Activation of Maintenance of 1 Bone resorption
bone remodeling bone formation

Fig. 4.4 Working model for estrogen regulation of bone turnover via
effects on osteocytes, osteoblasts, osteoclasts, and T-cells. Reprinted
from Trends in Endocrinology & Metabolism; Vol. 23/Number 11;
Khosla S, Oursler MJ, Monroe DG; Estrogen and the skeleton; pgs.
576-581; © 2012, with permission from Elsevier [112]

The main effect of estrogen is to inhibit bone remodeling, likely via the
osteocyte. Estrogen also inhibits bone resorption, principally by directs

effects on osteoclasts, although effects of estrogen on osteoblast/osteo-
cyte and T-cell regulation of osteoclasts likely also play a role. Estrogen
deficiency is associated with a gap between bone resorption and bone
formation, likely due to the loss of the effects of estrogen on decreasing
osteoblast apoptosis, oxidative stress, osteoblastic NF-kB activity, and
perhaps other, as yet undefined, mechanisms.
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4.2.7 Peak Bone Mass

Bone mass, a measure of bone size and volumetric density,
contributes to ultimate bone strength. Peak bone mass
(PBM) designates the maximal quantity of bone gained pri-
marily during the adolescent years (the critical window
being between 9 and 20 years) while the skeleton is under-
going an accelerated growth in both size and density. By
age 7, females have reached 80% of their adult height but
only 40% of their PBM [113]. Before puberty, there is no
substantial difference in bone mass in lumbar and appen-
dicular spine when adjusted for age and physical activity
[114]. Gender dimorphism occurs during puberty; this
“adolescent growth spurt” occurs 1-2 years preceding the
rapid deposition of bone into the skeleton. Adult bone
structure is largely determined during the first two decades
of life. In females, up to 92% of PBM is accumulated by
18 years of age [115]. After this, bone still continues to
develop in terms of strength and density, up until about age
25-35 years, at which time true PBM is reached [113, 116,
117]. After attainment of PBM, measures to maintain bone
density are vital because physiologic bone loss inevitably
occurs over time [113, 117, 118]. Individuals with greater
PBM as young adults are less likely to develop osteoporo-
sis. Prior to reaching menopause in their fourth or fifth
decade, females lose about 0.3% of their entire skeleton
each year after the final acquisition of peak bone mass
[113]. In postmenopausal women, researchers have pre-
dicted that increasing PBM by 10% could reduce risk of
fracture by 50% [119] (Fig. 4.5).

Dual-energy x-ray absorptiometry (DXA) is the “gold
standard” for the measurement of bone mineral density
(BMD) to assess bone quantity. This technique uses emis-
sion of x-rays at two separate energy levels to distinguish
bone from the surrounding soft tissue with very low radiation
exposure. Results from DXA between 1.0 and 2.5 standard
deviations (SD) below the mean for young adults, classify
bone as being osteopenic. Even at this level, there exists a
2-2.5 times higher risk of spine or hip fractures due to
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Fig. 4.5 Rate of bone loss through a women’s lifetime

increased fragility of the skeleton. Bone is deemed osteopo-
rotic if the BMD is equal to or greater than 2.5 SD from the
mean.

The quantity of bone deposited in the skeleton is influ-
enced by both genetics (uncontrollable) and environmental
(controllable) factors [120]. Physical activity is considered
to be beneficial for skeletal growth and maintenance [121,
122]. The magnitude of the peak loading force acting on
bone is a major factor on bone modeling and remodeling
[123]. The load placed on the skeletal system varies with the
type of physical activity. Activities involving the develop-
ment of ground reaction forces are classified as impact sports
which include gymnastics and running versus activities that
do not contain ground reaction forces, like swimming, are
called active loading sports [124]. Athletes involved in
impact sports have greater BMD than athletes participating
in active loading sports [124—126]. Vigorous physical activ-
ity has been shown to produce greater bone mass accrual in
active children than sedentary children [127]. Studies have
shown that estrogen increases skeletal sensitivity to mechan-
ical loading, suggesting that early and mid-puberty are opti-
mal times for skeletal benefit in terms of bony deposition
[128]. Female athletes, particularly in sports such as running,
gymnastics, and swimming, reach menarche later than non-
athletes, which may potentially affect their bone mass nega-
tively [129].

Appropriate and adequate nutrition (i.e., sufficient con-
sumption of key bone-building nutrients such as calcium,
magnesium, zinc, and vitamins K and D), and normal, regular
menses all contribute to optimal bone health. Peak bone mass
is also associated with calcium intake during puberty and
early adulthood. In fact, adolescents and young women who
consume low levels of calcium-rich foods have lower bone
mass compared to age-matched individuals who consume
adequate amounts of calcium [130]. Smoking is considered a
risk factor for bone loss and increased risk for osteoporotic
fractures [131, 132]. Comparing smokers to non-smokers, the
former had decreased bone mineral density at the femoral
neck [131]. Specifically, smoking is associated with increased
FSH and LH serum levels, which cause a decrease in estrogen
levels resulting in bone degradation [133]. The effects of
alcohol on bone density are less conclusive; however, it has
been suggested that moderate alcohol consumption is
inversely related to hip fracture risk, while heavy alcohol use
was associated with an increased risk [134].

4.2.8 Results of an Abnormal Menstrual Cycle
on Peak Bone Mass

A delay in menarche, dysmenorrhea, oligomenorrhea (insuf-
ficient number of cycles per year), or secondary amenorrhea
all interfere with the final attainment of PBM [135, 136].
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Bone mass density has been shown to steadily decline, par-
ticularly in non-weight-bearing limbs, as the number of
missed menses increased, and it was reported this loss of
BMD may not be completely reversible [117]. Specifically,
women with menstrual disorders will lose as much as 2% of
their skeleton per year, almost tenfold more than the usual,
natural rate. While bone is highly sensitive to exercise, exer-
cising excessively can negatively affect both the reproduc-
tive and the skeletal systems, altering the body’s normal
hormonal milieu and causing a reduction in bone mass [137].

Endocrine function is highly dependent on the amount of
EA. As long as energy availability is maintained, the endo-
crine system will function optimally with normal hormone
serum levels. As discussed in “Disruption of Menstrual
cycle” section of this chapter, insufficient EA can cause
altered endocrine function, especially the functionality of the
HPG axis, resulting in abnormal hormone levels, which can
disrupt the menstrual cycle. This causes a decrease in hor-
mones such as estrogen, testosterone, GH, and IGF-1.
Concepts associated with EA are explored more thoroughly
above and in Chaps. 5 and 19.

Bone mass density further declines as the number of
missed menses increases [138]. Stress fractures are more
common in female athletes with amenorrhea, with a relative
risk of fracture four to five times greater than in eumenor-
rheic athletes [139]. Additionally, menstrual disturbance in
adolescent athletes has been associated with increased risk of
musculoskeletal injury. In high school athletes, females who
reported to have menstrual abnormalities sustained a greater
amount of musculoskeletal injuries compared to their peers
with normal menstrual cycles [140, 141]. However, there is a
positive effect of certain types of exercise on bone density.
Scientists have studied a group of retired female gymnasts
and reported higher BMD compared to women who did not
exercise or participate in sports [142]. Even though involve-
ment in a regular program of exercise, especially under high
loads such as gymnastics, may partially offset the osteopenic
bone caused by being amenorrheic, this is still far from being
sufficient if there is inadequate available energy. Research
has shown that bone mass in females who were sedentary,
ate well, and had normal monthly cycles was actually higher
than those athletes who exercised to the point of losing their
menses [143].

Correction of any offending factor contributing to the
rapid bone loss is key to the prevention of early onset of
osteopenia/osteoporosis in an adolescent female. First steps
should focus on energy status and modification of diet and
exercise training, resulting in increased EA [60, 144]. The
targets of treatment should be varied and athlete dependent
but should include one of the following: reversal of recent
weight loss, obtain body weight associated with normal
menses, and energy intake should be set at a minimum of
2000 kcal/day (possibly more depending on exercise energy

expenditure) [145]. Proper nutrient intake can greatly aid in
the prevention of bone loss. Calcium [146] and vitamin D
[147, 148] supplementation have been shown to be more
beneficial before the onset of puberty. A study conducted on
8-year-old prepubertal girls found that by increasing the
daily calcium dose from 700 to 1400 mg raised the BMD by
58% compared to the placebo group after 1 year of supple-
mentation [149]. Regulation of menses can be obtained by
hormonal replacement therapy (HRT)—the oral contracep-
tive pill is a popular form of this type of pharmacological
treatment. However, the ultimate effectiveness of HRT for
increasing BMD has not been shown to be effective [150-
152]. Oral estrogen leads to suppression of GH and IGF-1
concentrations and these two hormones are vital in bone
development [153, 154]. Specific lifestyle changes are rec-
ommended instead: avoidance of inactivity, refraining from
cigarette smoking [131, 132, 155], and minimizing drinking
alcohol [156-158]. Avoiding caffeinated beverages and
drinks such as soda is recommended because both of these
substances contribute to calcium wasting and, thus, could
secondarily affect bone formation. Finally, appropriate exer-
cise is recommended, especially dynamic, weight-bearing
and high-impact loading exercise. Resistance training
induces more effective changes in BMD than aerobic condi-
tioning in postmenopausal women as well [159].

4.2.9 Menopause and Bone Mineral Density

With the beginning of menopause and during the menopause
transition there is an associated decline of bone mineral den-
sity [160-163] and this decline is accelerated in the last
phase of this transition [164—166]. In fact, the most important
risk factor for bone loss in women at midlife is menopause.
Declining levels of estrogen and increasing FSH levels are
likely contributors to this decline in bone mass [162-165,
167-169]. For every doubling in FSH serum level there is an
additional 0.3% decline per year in both femoral neck and
lumbar spine BMD [167]. In 130 non-Hispanic Caucasian
women (aged 31-50 years), women who lost BMD at a faster
rate had significantly higher FSH, LH, and lower bone estra-
diol compared to those who lost bone at a slower rate [170].
Lumbar and femoral neck density losses are greatest in the
year prior to, and up to 2 years after, the final menses [167,
171, 172]. During this 3-year transition period, white women
display 2.5% and 1.8% per year rate of decline in the lumbar
spine and femoral neck, respectively. Accounting for BMI,
black women have the smallest rate of decline for both bone
sites (2.2%l/year in the spine and 1.4% per year in the femo-
ral neck) and Japanese and Chinese women have greater
losses at the femoral neck (2.1% and 2.2% per year, respec-
tively) [171]. When dividing menopause into stages based
around final menses, some scientists reported decline of spi-
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nal BMD was highest in stage 3 and 4, and the BMD at stage
4 was 6.4% and 5% lower at the spine and femoral neck,
respectively, compared to those at stage 1 [163]. Although
bone loss accelerates after menses stop completely, the rate
of bone loss varies based on location, ethnicity, and weight.

Markers of bone degradation also increase over the meno-
pausal transition. A marker for type 1 collagen fiber break-
down, urinary N-terminal telopeptide of type 1 collagen
(U-NTX), starts increasing 2 years prior to the final men-
strual period and peaks 1.5 years afterwards [173]. The
decline of estrogen and surge of FSH occur around the same
time. Postmenopausal Japanese women have the highest lev-
els of U-NTX and black women have the lowest [173], cor-
roborating with the greatest decline in bone seen in Japanese
women and the smallest decline seen in black women [171].
Measuring U-NTX during MT may help predict the total
amount of bone loss. Longitudinal data show measuring
U-NTX levels in late perimenopause and early postmeno-
pause strongly predicts rate of bone loss in both the femoral
neck and spine [174].

Attempts to mitigate rapid bone loss are vital in the aging
female. Mechanical stress, as provided by dynamic, high-
impact, muscle strengthening or weight-bearing exercises, is
very important for maintaining bone integrity and has been
identified as a key preventative and treatment option for
osteoporosis [175]. Hormone replacement therapy has been
shown to reduce vertebral fractures by 33% [176]. Women
who initiated HRT during the menopause transition had 0.4%
less BMD degradation per year [177]. Studies have shown
bone mass and strength are improved with HRT [178], as well
as increased muscle mass and composition [179]. However,
the use of HRT effect on risk of fractures remains unclear;
while estrogen is beneficial for the skeleton, oral contracep-
tives come with a negative side-effect. Long-term HRT use is
associated with decreased tendon cross-sectional area, espe-
cially in an athletic population [180]. This could cause stron-
ger and bigger muscles pulling on brittle tendon tissue
attached to a stronger bone, with a potential increased risk of
musculoskeletal injury. Specific drugs for osteoporosis have
significant adverse effects which increase with increased
duration of use [181]. Ingestion of calcium and vitamin D
decreases bone absorption and mineralizes the osteoid.
Administration of at least 800 IU/day of vitamin D combined
with 1200 mg of calcium has been shown to be effective in
the reduction of osteoporotic fracture risk [182, 183].

4.3  Future Directions and Concluding

Remarks

During the lifespan of women, there are dramatic and life-
changing transitions associated with the beginning and ces-
sation of reproductive functions. These transitions, puberty

and menopause, result in dramatic changes in the anatomy
and physiology of females and are caused by fluctuating lev-
els of estrogen and progesterone. The organs involved with
controlling the menses are the hypothalamus, anterior pitu-
itary and, of course, the ovaries. Each organ secretes differ-
ent hormones, which interact in a complex, loop-type
feedback mechanism to regulate the monthly female men-
strual cycle. A regular, well-functioning monthly cycle is of
paramount importance in bone deposition during the adoles-
cent growth spurt and then in the prevention of bone loss
after peak bone mass is achieved in the second decade of life.
Irregular or absent cycles may indicate some underlying
pathology. If menarche is delayed or if menstrual dysfunc-
tion occurs or menses disappears entirely, then the protective
mechanism of estrogen on bone is lost. Relevant for female
athletes in general, and especially adolescent female ath-
letes, are the long-term consequences of insufficient energy
availability that results in menstrual cycle disturbances and
low bone mineral density. If this menstrual disturbance is not
corrected promptly, it will eventually result in osteopenia or
osteoporosis, ultimately increasing these females’ suscepti-
bility to fractures.

Osteoporosis prevention should start in adolescence, at
the initial onset of menarche. Other factors, such as lifestyle
habits (nutrition, training, etc.), play a very essential part in
contributing to bone building or bone loss. As such, mea-
sures taken to ensure that the monthly female menstrual
cycle is functioning correctly and optimally are of utmost
importance to positively influence the final attainment of
peak bone mass. The standard curriculum for high school
and college coaches of female athletes should include the
health consequences of exercise-induced menstrual dysfunc-
tion and specific methods of prevention and treatment.

As women enter their menopausal years, HRT has primar-
ily been used to treat the menopausal symptoms that cause
the most discomfort: hot flashes, vaginal dryness, and dis-
turbed sleep. However, evidence from large clinical trials has
revealed that our knowledge of the constellation of effects of
HRT on cardiovascular health, cognition, and reproductive
organs is very limited. Additional studies examining both
basic and clinical aspects of the effects of HRT on hormon-
ally responsive systems are needed before rational replace-
ment therapies can be effectively used to improve health
outcomes in postmenopausal women.

Chapter Review Questions

1. The hormone from the hypothalamus that stimulates
pituitary LH release is
(a) Estrogen
(b) ACTH
(c) Progesterone
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10.

(d) GnRH

The hormones primarily responsible for breast develop-
ment at puberty in girls are

(a) Estrogen and progesterone

(b) LH and FSH

(c) Cortisol and thyroxine

(d) GnRH and TRH

. The phase of the cycle when the lining of the uterus is

growing is

(a) Menstrual

(b) Luteal

(¢) Follicular

(d) Secretory

The hormone that causes ovulation is
(a) FSH

(b) LH

(c) Prolactin

(d) GnRH

. What hormone prepares the lining of the uterus for

implantation of the early embryo?

(a) LH

(b) FSH

(¢) GnRH

(d) Progesterone

How many follicles normally mature and ovulate in the
human?

(a) One

(b) Two

(c) Ten

(d) Many

Primary amenorrhea is when a young woman

(a) Has her first menstrual period

(b) Has not had her first menstrual period by age 15
(c) Is infertile

(d) Has had her first menstrual period by age 12

. Menstrual cycles can be disturbed by many internal and

external factors. The factor thought to be the primary
influence on cycles in female athletes is

(a) Too much exercise

(b) Low energy availability

(c) Birth control pills

(d) Pituitary tumors

Amenorrhea in women who exercise excessively is most
likely due to

(a) Exercise

(b) Psychological stress

(c) Low energy availability

(d) Genetics

Which hormones play a role in bone development?

(a) Estrogen

(b) GH and IGF-1

(¢) Vitamin D

(d) All of the above

11.

12.

13.

14.

Which hormone is primarily responsible for closing the
growth plates?

(a) GnRH

(b) Progesterone

(c) Estrogen

(d) FSH

True or False: Bone mineral density is shown to decline
as the number of missed periods increases.

(a) True

(b) False

During menopause there is a decline in estrogen and
increase in levels of which hormone, both of which are
likely contributors to the decline in bone density?

(a) Progesterone

(b) GH

(c) FSH

(d) LH

One of the primary benefits of estrogen replacement
therapy after menopause is

(a) Continued menstruation

(b) Protection against bone loss

(c) Protection against stroke

(d) Continued breast development

Answers
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Learning Objectives
After completing this chapter, the reader should have an
understanding of the following:

e The concept of energy availability

* The history and modern understanding of the female ath-
lete triad

e Overview and development of the relative energy defi-
ciency in sport (RED-S)

* Physiological relationship between energy availability,
amenorrhea, and bone mineral density

e Performance consequences of low-energy availability

e Athletes at the highest risk for developing signs and
symptoms associated with this syndrome

5.1 Introduction into Energy Availability

The concept of energy deficiency is central to the Female
Athlete Triad and a new conceptualization, the Relative
Energy Deficiency in Sport. Before we describe the models
above, first, we must understand the concept of energy avail-
ability (EA). Loucks et al. (1998) [1] described EA as dietary
energy intake (DEI) minus exercise energy expenditure
(EEE). Perhaps, it could be paraphrased by stating that EA is
the amount of dietary energy remaining after exercise train-
ing for other functions of the body such as cellular mainte-
nance, thermoregulation, growth, and reproduction.
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Daily Energy Intake (DEI) — Exercise Energy
Expenditure (EEE) = Energy Availability (EA)

The threshold where normal physiological functions
begin to be disrupted or impair health seems to be 30 kcal/kg
lean body mass (LBM) or fat-free mass (FFM).day, yet the
threshold is not the same for all women [2]. It should be
noted that energy availability (DEI — EEE) is not the same
as energy balance. Energy balance is defined as DEI minus
total energy expenditure (heat from all cellular functions,
including exercise), not just EEE. Energy availability is
much simpler to estimate and requires less expensive equip-
ment, and so the term is more practical in real-life settings.

Daily Energy Intake —  Total

Expenditure = Energy Balance

Energy

Low EA may occur with or without eating disorders and
excessive energy expenditure during exercise without com-
pensation through dietary means. When EA is too low, phys-
iological mechanisms reduce the amount of energy used for
cellular maintenance, growth, thermoregulation, and repro-
duction. This compensation tends to maintain energy bal-
ance (by slowing down metabolism and not providing energy
for non-critical functions such as reproduction) and promote
survival but impairs general health [2].

Today, around 42% of young women consider them-
selves athletes [3]. On average, the physical activity rates of
these athletes have been reported as two to three times
greater (13.2 h of training per week) than the rates of the
physically active population (5 h per week) [4]. However,
not all sports are equal in their risk for low-energy availabil-
ity. On the contrary, athlete’s most susceptible to decreased
energy availability and are (a) athletes who participate in
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sports in which thinness confers a competitive advantage;
(b) athletes who reduce their EI unintentionally and unknow-
ingly due to appetite suppression resulting from exercise
training; and (c) athletes with signs and/or symptoms of eat-
ing disorders [5]. Endurance athletes may inadvertently
become low on energy availability without purposeful
dietary restriction in the absence of an eating disorder or
even disordered eating [6].

5.1.1 The Female Athlete Triad (FAT)
In 1992, the term Female Athlete Triad was used to diagnose
when an athlete had an eating disorder, amenorrhea, and
osteoporosis [7]. The triad was considered cyclical, one disor-
der drove another disorder, and all disorders were intermin-
gled. According to The American College of Sports
Medicine’s (ACSM) 2007 Position Stand, the updated defini-
tion of the triad now describes the FAT as a spectrum of inter-
relationships among energy availability, menstrual function,
and bone mineral density that may transcend towards the fol-
lowing clinical manifestations; eating disorders, functional
hypothalamic amenorrhea, and osteoporosis [8] (see Fig. 5.1).
Despite a low estimated prevalence of the triad (0-1.2%),
the prevalence of any two or any one of the triad events can
range from 2.7 to 27.0% and 16.0 to 60.0%, respectively [3].
Although any athlete may suffer from the disorders associ-
ated with the female athlete triad, girls, and women who par-
ticipate in sports that place a premium on appearance and
thinness are especially susceptible [9]. According to the
International Olympic Committee’s Position Stand on the

FAT, high-risk sports include not only ones that emphasize a
thin body size or shape (distance running, cycling, cross-
country skiing) but also in sports that categorize weight
classes (rowing, martial arts, wrestling, weightlifting), use
revealing attire (swimming, volleyball, diving, cross-country
skiing, track and field, cheerleading), are judged (diving, fig-
ure skating, gymnastics) or have an appearance aspect
(rhythmic gymnastics) [10]. Literature has included mostly
Caucasian females in energy availability studies; therefore,
current literature is lacking with inclusion of African—
American, Hispanic, and Asian athletes [11].

5.1.2 Relative Energy Deficiency in Sport
(RED-S)

The International Olympic Committee has argued that a
more holistic approach, then the FAT is required since physi-
ological impairments due to low energy are not limited to
metabolic rate, menstrual function, and bone health, nor are
they unique to men. Instead, the impact of low energy is
more complex and impacts many interrelated physiological
changes [12]. Low-energy impacts, psychological factors,
immunology, endocrine, metabolic, gastrointestinal (GI),
cardiovascular and growth and development, immunity, pro-
tein synthesis, cardiovascular health, psychological health,
and endocrine function, which all interplay (see Fig. 5.2). As
a result, the International Olympic Committee developed the
Relative Energy Deficiency in Sport (RED-S) model, which
captures physiological disturbances associated with athletes
who are energy deficient.

Optimal Energy
Availability

Reduced Energy Availability

Disordered Eating

with or without

Low Energy Availability
with or without
an Eating Disorder

Subclinical
Menstrual
Disorders

Functional
Hypothalamic
Amenorrhea

Fig. 5.1 The Female athlete triad. The spectrums of energy availabil-
ity, menstrual function, and bone mineral density along which female
athletes are distributed (narrow arrows). An athlete’s condition moves
along each spectrum at a different rate, in one direction or the other,
according to her diet and exercise habits. Energy availability, defined as
dietary energy intake minus exercise energy expenditure, affects bone
mineral density both directly via metabolic hormones and indirectly via

/ Eumenorrhea
Low /

/

Osteoporosis

Optimal Bone
Health

BMD

effects on menstrual function and thereby estrogen (thick arrows).
Reprinted from Nattiv A, Loucks AB, Manore MM, et al. American
college of sports medicine position stand. The female athlete triad.
Medicine & Science in Sports & Exercise. 2007;39(10):1867-82,
https://journals.lww.com/acsm-msse/Fulltext/2007/10000/The _
Female_Athlete_Triad.26.aspx, with permission from Wolters Kluwer
Health, Inc. [8]
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Fig.5.2 A wide array of
physiological health
consequences of Relative
Energy Deficiency in Sport
showing an expanded concept
of the Female Athlete Triad.
Reproduced from The IOC
consensus statement: beyond
the female athlete triad-
relative energy deficiency in
sport (RED-S); British
Journal of Sports Medicine;
Mountjoy M, Sundgot-
Borgon J, Burke L, et al.; Vol.
48; pages 491-497; © 2014;
with permission from BMJ
Publishing Group Ltd.
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However, due to broad physiological descriptions cap-
tured with the RED-S, lack of evidence supporting the physi-
ological, health, and performance outcomes of this syndrome
has garnered criticism [13]. Williams et al. (2019) argue that
the RED-S should be viewed as a biomedical syndrome as
the model does not depict continua from a healthy state to a
pathological state [13]. More so, it is unknown if relative
energy deficiency on GI function, cardiovascular function,
immune function, growth, and development, and hemato-
logical function are reversible.

5.2  Research Findings and Contemporary
Understanding of Health
Consequences of Low-Energy
Availability

5.2.1 Eating Disorders

As aforementioned, low EA can occur without having an eat-
ing disorder or disordered eating. However, a broad spec-
trum of abnormal eating behaviors such as excessive caloric

Gastrointestinal

Development

Immunological

Mmenstrual
Function

Bone health

Metabolica

Hematological

restriction, binge eating, and purging or the use of diet pills,
laxatives, diuretics, and enemas has been documented to
reduce EA [2, 7, 8]. Also, if an athlete is unable to stabilize
their energy expenditure or energy intake, they may be suf-
fering from disordered eating (i.e., extreme dieting, restric-
tion, etc.), or an eating disorder. The DSM V outlines several
different EDs; however, in the context of sport Anorexia
Nervosa, Bulimia Nervosa, and Other Specified Feeding and
Eating Disorder, Binge Eating Disorder (for definitions, see
Table 5.1) is relevant [14]. Eating disorders are of specific
concern as they are associated with considerable morbidity
leading to one of the highest mortality rates among mental
illness. Also, they are more prevalent in athletes than the
general population. Indeed, EDs are present in 2-25% of ath-
letes, dependent on sport type [15]. Similarly to low-energy
availability risk factors, the rates of EDs are higher for
women in individual sports competing in weight-class sports
(boxing) and sports emphasizing leanness (gymnastics, bal-
let). For example, in sports outlined as high risk for EDs,
46.7% had clinically relevant ED symptoms compared to
19.8% in other sports and 21.4% in non-athletic control

group [4].
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Table 5.1 Summary of eating disorder definitions. Adapted from
American Psychiatric Association. Diagnostic and statistical manual
of mental disorders (DSM-5®). American Psychiatric Pub; 2013 May
22 [14]

Eating
disorder General characteristics
Anorexia  Restriction of energy intake leading to a weight
Nervosa less then minimally normal for the individual
* Intense fear of gaining weight
 Disturbance in one’s view on their weight and
body
Bulimia * Recurrent episodes of binge eating
Nervosa * Recurrent inappropriate compensatory behavior
during binge episode (laxative use, dysfunctional
exercise, purging)
* Above behaviors occurring once a week for
3 months
e Self-evaluation by body shape or weight
Binge Eating ¢ Recurrent episodes of binge eating
Disorder » Episodes of binge eating associated with at least 3
of the following: feeling uncomfortably full,
eating when not hungry, secretive eating, disgust
and guilt following the episodes
¢ Distress regarding binging episodes
* Binging occurring once a week for 3 months
 Binge eating is not associated with compensatory
behaviors
Other » This category applies to eating disorder
Specified presentations in which symptoms cause clinically
Feeding or significant distress or impairment in social,
Eating occupational, or other areas of functioning but
Disorder does not meet the full criteria for any of the

disorders

Note. The table above does not include all eating disorders, nor each
specific criteria outlined in the DSM-V

5.2.2 Menstrual Dysfunction

The spectrum of menstrual function ranges from eumenor-
rhea (regular menstrual cycles) to amenorrhea, with the latter
having negative physiological consequences. Primary amen-
orrhea is defined as the absence of menarche by the age of 15
after secondary sexual characteristics [8]. In contrast, oligo-
menorrhea is defined as menstrual cycles occurring at inter-
vals longer than 35 days, but anovulation and luteal deficiency
have no apparent symptoms [8].

In the female athlete triad, low EA may cause functional
hypothalamic amenorrhea leading to persistent anovulation
and secondary amenorrhea. Chronic anovulation is often
associated with stress, weight loss, excessive exercise, or a
combination thereof [16, 17]. In a healthy-cycling female,
GnRH causes the release of gonadotropins—Luteinizing
Hormone (LH) and Follicle Stimulating Hormone (FSH)—
from the pituitary gland [17]. These hormones, LH and FSH,
in turn, cause the release of progesterone and estrogen from
the ovaries. These end hormones in the hypothalamus—pitu-
itary—ovarian (HPO) axis are key to regular, ovulatory men-

strual cycles [17-20]. Disturbance to the GnRH pulsatility at
the hypothalamus leads to the abnormal pituitary secretion of
FSH and LH, thereby leading to a reduction in progesterone
and estradiol, inadequate folliculogenesis, and anovulation
[12]. Without normal LH and FSH pulsatility, the follicles do
not develop in the ovary, estrogen, and progesterone produc-
tion decrease due to lack of ovarian stimulation, and menses
either occurs irregularly or not at all (see Figs. 5.3 and 5.4)
[21, 22].

A dose-response relationship exists between relative
energy deficit (percentage decrease in EA from baseline) and
the frequency of menstrual disturbances. Current literature
suggests that there is no correlation between the severity of
menstrual disturbances and the magnitude of energy defi-
ciency. Despite this, there is an increasing probability of
developing menstrual dysfunction if more than 50% of abso-
lute energy availability drops below 30 kcal/kg~' FFM/day
[23]. In other words, if half of the days of the week an athlete
only consumes 30 kcal/kg FFM/day, they will be at risk of
menstrual dysfunction. Specifically, LH pulsality disrupts
when EA reduces below approximately 30 kcal/kgFFM/day.
Loucks and Thuma (2003) measured LH pulsatility after
manipulating the energy availability of 29 regularly menstru-
ating, habitually sedentary females for 5 days during the
early follicular phase. Subjects consumed clinical dietary
product at 10, 20, 30, or 45 kcal/kg lean body mass (LBM)
per day along with supervised aerobic activity expending
15 kcal/kg of LBM in two randomized trials separated by
2 months. LH pulse frequency decreased below 30 kcal/kg
LBM per day, suggesting the physiological disruption caused
by reduced energy availability [24].

Hypothalamus
Gonadotropic Releasing Hormome (GnRH)

{

Pituitary
Luteinizing Hormome (LH)
Follicle Stimulating Hormone (FSH)

\

Ovary
Estrogen
Progesterone

N

Breast Uterus

Fig. 5.3 This figure shows the primary components of the female
reproductive system and the hormones that communicate between vari-
ous organs. The hormones produced by each gland are shown in paren-
theses. Figure adapted by Amber McCord, Texas Tech University, from
Norman, R. (2014). Reproductive changes in the female lifespan. In
J. Robert-McComb, R. Norman, & M. Zumwalt (Eds.). The active
female: Health issues throughout the lifespan (pp. 25-31). New York,
NY: Springer Science + Business Media [21]
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5.2.3 Bone Health

Osteoporosis is a disease characterized by compromised
bone strength leading to an increased risk of bone fracture.
Adolescence and young adulthood are crucial for bone
acquisition to obtain peak bone mass and may have implica-
tions for bone health and fracture incidence [25]. Low EA
and menstrual dysfunction may predispose premenopausal
osteoporosis in active young women due to decreases in
ovarian hormone production and hypoestrogenemia [26].
Specifically, hormonal changes in females with amenorrhea
demonstrate hypothalamic—pituitary—gonadal axis suppres-
sion, decreased insulin, leptin, and insulin-like growth factor
1 (IGF-1) with concomitant increase in Peptide YY (PYY)
and cortisol thereby negatively impacting bone mineral den-
sity (BMD), bone microarchitecture, and bone turnover
markers [27].

A z-score of less than —1.0 is regarded as low BMD [28].
Low BMD is prevalent in a range of 0—15.4% of female ath-
letes with a z-score below —2.0 and increases to 39.8% when
low BMD is considered a z-score of —1.0 [29]. Typically,
endurance athletes and athletes who play sport in which
leanness is emphasized are subject to high risk of low BMD

Follicular Phase

14 Luteal Phase

Ovulation

Low Frequency
High Amplitude

LH Pulse Patterm

[30]. The process of bone resorption and renewal requires
three elements: (a) the regular supply of protein, calcium,
and vitamins; (b) the regular use of the bones (exercise); and
(c) hormones which control breakdown and removal of old
bone and the creation of new bone [28]. When EA reaches
below 30 kcal/kg FFM/day, a suppressive effect exerts on
bone formation; meanwhile, estrogenic deficiency affects the
upregulation of bone reabsorption [31].

Papageorgiou et al. (2018) investigated the acute effects of
low-energy availability through exercise or diet on bone turn-
over markers in active, eumenorrheic women. Ten eumenor-
rheic women were included in a randomized group with
varied dietary conditions (45 kcal/kg per day vs. 15 kcal/kg
per day) along with increasing energy expenditure consisting
of supervised running sessions. Blood samples were collected
during the 3-day trial analyzing bone turnover markers, mark-
ers of calcium (Ca) metabolism, albumin-adjusted Ca, and
various hormones, including IGF-1, insulin, and leptin [32].
A 17% reduction (p < 0.001) in procollagen 1 intact n-termi-
nal propeptide (P1NP) concentrations related to bone forma-
tion was seen with the restricted dietary conditions, but no
change was induced with bone resorption.

Low BMD occurs over time, as such a dietary (vitamin D
and calcium and protein) along with an exercise intervention
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will serve to stimulate bone mineralization sufficiently to
maintain BMD throughout low EA. In 2007, the ACSM sug-
gested that an EA of 45 kcal/kg FFM/day and higher may
be needed to replenish low bone mass [8]. Specifically, high
impact activity and weight-bearing activity are recommended
[28, 30]. Due to the increased risks for athletes to suffer from
stress fracture, continued low bone mass density, and other
long-term effects such as osteopenia and osteoporosis, it is
vital to implement nutritional and activity interventions in
this population, particularly in youth athletes [30].

5.2.4 Energy Availability, Bone Health,
and Menstrual Dysfunction Interaction

Achieving an appropriate EA level by consuming enough
calories for the amount of exercise performed seems to be
critical for maintaining ovulatory cycles, and therefore, the
protective effect of estrogen on bone [33]. On the contrary,
the lack of EA causes demineralization or premature osteo-
porosis, leading to an increased risk of stress fractures, and
other more severe conditions. Rectifying a low EA is criti-
cally important, as even with resumption of regular menses,
some of the changes in bone health are irreversible [29].
Despite the genetic variations in BMD, maximizing peak
bone mass begins early in life and requires adequate nutri-
tion and exercise [34]. Two years before menarche, 25% of
adult bone is laid [5]. During adolescence, when 60-80% of
skeletal bone density is laid down and consolidated, nutri-
tional deprivation and poor nutrition will result in estrogen
deficiency and may lead to a low-peak bone mass, deficits of
calcium, iron, and other essential nutrients. If the EA does
not increase, it can lead to an inability to increase BMD fur-
ther and establish an adequate peak for protection against
stress fracture and early onset osteoporosis [5].

Nose-Ogura et al. (2019) found that female teenage ath-
letes had a higher incidence of stress fractures compared to
athletes in their 20s. In these teenage athletes, secondary
amenorrhea, low BMD, and a low ratio of actual body weight
to ideal body weight increased stress fracture risk by 12.9
times, 4.5 times, and 1.1 times, respectively [35]. Fracture
risk is associated with abnormal bone microarchitecture
despite normal bone mineral density assessed by dual-energy
x-ray absorptiometry (DEXA), implying that microarchitec-
ture is more sensitive at measuring fracture risk as this study
utilized a high-resolution peripheral quantitative computed
tomography [36]. Especially young athletes with amenor-
rhea compared to non-athletic controls with eumonorrhea
displayed negative alterations in bone microarchitecture.
Despite the positive effects of weight-bearing sport and exer-
cise, amenorrhea in adolescent athletes still displays attenu-
ating bone anabolic property effects leading to stress
fractures [36].

The EA hypothesis conceptual framework is summarized as
such, if the brain’s energy requirements are not met, an alteration
in brain function occurs, which disrupts the GnRH pulse genera-
tor [24]. Deficiency in GnRH pulsatile secretion may ultimately
lead to FHA. Furthermore, the suppression of reproduction sub-
sequently alters metabolic hormones, the use of substrates, and
stress (total tri-iodothryronine [T3], leptin, insulin, growth hor-
mone (GH), IGF-1, IGF-binding protein-1[IGFBP-1], and corti-
sol). A study by Loucks (2006) compared the effect of the stress
of exercise and low energy availability (LEA) alone on LH. In
the exercising women, LEA reduced LH pulsality by 10%, and
amplitude by 36% while the stress of exercise did not have any
effect on LH pulsality or amplitude [37]. Thereby, emphasizing
the importance of sufficient energy availability through dietary
means to prevent physiological disturbances.

5.2.5 Performance Consequences of Low-
Energy Availability

Adequate fueling is not only crucial for everyday function,
evidently, it impacts sport performance. Mountjoy and col-
leagues (2018) have summarized these impacts by stating
that low LEA impairs performance by influencing the body’s
glycogen stores, protein synthesis, or increasing risk for
injury or diseases [4].

First, the body’s glycogen stores are essentially the body’s
fuel for physical work. To meet the demands of sport, the
body produces energy to facilitate muscular contraction, and
this energy is called adenosine triphosphate, or ATP. Without
adequate energy, the body is unable to produce ATP at its
highest efficiency resulting in overall bodily fatigue. Fatigue
impacts the body’s ability to sustain physical activity, and it
is of particular importance during sport which requires
higher power outputs, sprinting and finishing in the later part
of a race [38].

Second, protein synthesis, or the production of protein for
a variety of bodily functions including muscle building, is
impaired by low EA. To produce muscle, the body requires
adequate hormones, stimulation (muscular work), and pro-
tein. If the athlete has low EA, the body may not have the
available protein to synthesize muscle, and it may also lack
the hormones needed to create muscle fibers. As a result,
muscle will not grow and strengthen to meet performance
demands. Relatedly, the suppression of estradiol and proges-
terone, low metabolic hormones (T3 and IGF-1), are related
to decreases in performance [39]. In terms of bone health,
the increased risk of stress fracture related to low EA puts
athletes at a greater risk for stress fracture, and if a fracture
does occur, the athlete will have to spend time away from
training and playing.

Low-energy availability indirectly effects mechanisms for
declines in performance including impairing recovery which
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can lead to not only physical avenues (decreased muscle mass
and function) but also by impacting the athletes phycological
functioning. There are a variety of mental risks resulting for
low EA, such as impaired judgment, irritability, depression,
and decreased concentration [4]. As much as having the phys-
ical capacity to engage in the sport is important, compliment-
ing those skills with mental fortitude, thus, the saying “having
your head in the game,” has never rung more true.

5.3  Future Directions and Concluding
Remarks
5.3.1 Importance of Early Intervention

and Prevention

The Female Athlete Triad Coalition Consensus statement
and ACSM continue to emphasize prevention and early inter-
vention to avoid progressive physiological disturbances of
the triad [40]. Treatment targets for low EA include reversal
of recent weight loss, return to a bodyweight associated with
regular menses, achieve weight gain BMI of above 18.5 kg/
m? or above 90% of predicted weight, and set energy intake
at a minimum of 2000 kcal/day or more [40]. A recom-
mended treatment to prevent further physiological distur-
bances is a reversal of energy deficits by gradually adding
200400 kcal on top of the usual dietary intake [13].
Nutritional changes must be individualized and periodized
according to athletic sport demands and exercise goals.
Reduction or cessation of exercise may also be necessary
depending on the severity of energy deficit, symptoms, and
compliance level [4]. Vitamin D and calcium supplementa-
tion may also be recommended to maintain serum
25-hydroxyvitamin D levels between 32 and 50 ng/mL to
prevent stress fractures [3]. However, pharmacologic strate-
gies such as estrogen-containing oral contraceptives are not
useful for increasing BMD or regaining menses and not rec-
ommended [4]. Evidence also shows no effect with transder-
mal estrogen, testosterone, or bisphosphonates pharmacology
for the affected female athlete as increasing caloric uptake
and reducing associated ED factors being the most effective
to target [3].

Stewart et al. (2019) evaluated 481 female collegiate ath-
letes to study the efficacy of the Female Athlete project
(FAB) in reducing ED symptoms and risk factors [41]. The
FAB included one peer-led 1.3-h session per week over
3 weeks touching on positive body image ideals, Triad edu-
cation, nutrition, the importance of balancing caloric input
and output, sleep, and self-identifying health and unhealthy
behaviors. The three groups included the FAB intervention, a
behavioral ED risk-factor reduction program, or a waitlist
control condition. 18-month outcomes revealed lowered ED
pathology and risk factors, lower thin-ideal internalization,

and increased BMI within the FAB group demonstrated
favorable outcomes with brief education intervention.
Utilizing a 10-min educational video on the Triad based on
the Social Cognitive Theory can also increase awareness of
triad components and consequences by approximately 89%
in an intervention group involving 46 female high-school
students, thereby implying positive effects with shorter dura-
tion sessions for female athletes [42].

Mountjoy and colleagues [11] recommends increased
awareness with not only athletes, but with physicians,
coaches, physical therapists, and athletic trainers regarding
identifying triad components not limited to low-energy avail-
ability with or without an ED, menstrual dysfunction and
low BDM. A 2015 survey study demonstrated that only one
third of 931 physicians have only heard of the triad, and
approximately one half of physicians were comfortable
treating/referring a patient with the Triad [43]. Effective eat-
ing disorder prevention programs should be multimodal,
interactive, and target athletes, along with coaching staff and
allied health professionals.

5.3.2 Conclusion

The ultimate goal for the active female athlete should be to
improve sport performance with favorable energy availabil-
ity. Low EA, with or without disordered eating, disrupts
physiological function of the female athlete body and nota-
bly leads to functional amenorrhea. Identification and pre-
vention guidelines for athletes at risk for energy deficits in
sport are crucial despite clear scientifically, validated preven-
tion interventions [4]. Additionally, long-term health and
sport performance consequences are unclear in not only in
women, but in males, para-athletes, and athletes of various
races. Young girls and athletes with the FAT have significant
health risks despite being cleared to participate in sport.
Even after medical illness or injury, athletes with the Triad
will return to sport with inappropriate treatment, interven-
tion, or follow-up [40]. Further research is needed to analyze
the effectiveness of sound treatment and “return to play”
guidelines to ensure proper return to sport as well.

A multimodal approach is required with the female ath-
lete, coaches, providers, and allied health professionals to
promote optimal health. Education and non-pharmacologic
interventions are the first choice in treating the Triad compo-
nents [4]. As we work to help athletes recover with the
Female Athlete Triad, we must also be cognizant and respect-
ful of the athlete’s feelings and perceptions of her situation
when considering recovery process planning. A deeper
understanding of the Triad plus providing athlete-centered
care is critical to achieve a resumption of a healthy lifestyle,
successful  sports  participation, and  maximizing
performance.
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Chapter Review Questions

1.

What is the energy availability (EA) formula?

(a) Daily energy intake — exercise expenditure = EA

(b) Daily energy intake + exercise expenditure = EA

(c) Daily energy intake + body mass index = EA

(d) Daily energy intake x exercise expenditure = EA

The female athlete triad is a term which describes

(a) Muscular endurance, cardiovascular endurance, and
muscular strength

(b) Amenorrhea, oligomenorrhea, and eumenorrhea

(c) Speed, agility, and power

(d) Disordered eating, amenorrhea, and osteoporosis

. The relative energy deficiency in sport is a term which

describes

(a) Limited to disordered eating, amenorrhea, and
0steoporosis

(b) Inclusion of more interrelated physiological and
psychological changes

(c) Only psychological, cardiovascular health, and met-
abolic features

(d) Related to sports
function

Athletes at greatest risk for developing signs and symp-

toms associated with the Triad are

(a) Female power lifters training for strength

(b) Female basketball players under tremendous pres-
sure to perform

(c) Athletes competing in sports that emphasize lean-
ness or low body weight

(d) Female soccer goalie during the peak of their
season

performance to maximize

. In this particular eating disorder, even though the weight

and shape concerns persist, the individual’s body weight

is typically normal throughout the disorder:

(a) Bulimia Nervosa

(b) Anorexia Nervosa

(c) Binge eating disorder

(d) Compulsive overeating

Luteinizing hormone (LH) pulsatility is likely to be dis-

rupted when energy availability is reduced below:

(a) 30 kilocalories (kcal) per kilogram (kg) of body
weight (BW) per day (kcal/kgBW/day)

(b) 45 kilocalories (kcal) per kilogram (kg) of body
weight (BW) per day (kcal’/kgBW/day)

(c) 45 kilocalories (kcal) per kilogram (kg) of fat-free
mass (FFM) per day (kcal/kgFFM/day)

(d) 30 kilocalories (kcal) per kilogram (kg) of fat-free
mass (FFM) per day (kcal/kgFFM/day)

. In regard to bone health, hormonal changes in females

with amenorrhea lead to

1

0.

(a) Reduced bone mineral density, improved bone
microarchitecture, reduced bone turnover markers

(b) Significant increased risk in lumbar spine fractures

(c) Reduced bone mineral density, reduced bone micro-
architecture, reduced bone turnover markers

(d) Negative effects only in the cardiovascular system

. Which describes the best first-line treatment for a female

athlete with the Triad:

(a) Immediate pharmacology intervention

(b) 10-min educational video on the Triad and psycho-
logical counseling

(c) Education, reversal of weight loss, and increasing
dietary intake

(d) Pharmacology intervention, education, and increas-
ing dietary intake

. Effective eating disorder prevention programs should be:

(a) Multimodal

(b) Interactive

(c) Target athletes, along with coaching staff and allied
health professionals

(d) All of the above

Luteinizing hormone (LH) pulsatility has a rhythm that

would be characterized as having pulses

during the follicular stage of the menstrual cycle.

(a) High frequency, low amplitude

(b) High frequency, high amplitude

(c) Low frequency, low amplitude

(d) Low frequency, high amplitude

Answers

—

SO XN R LD =

o

OO0 0 QY 0o e

References

1.

Loucks AB, Verdun M, Heath EM. Low energy availability, not
stress of exercise, alters LH pulsatility in exercising women. Am J
Phys. 1998;84(1):37-46.

. Loucks AB, Heath EM. Induction of low-T3 syndrome in exercis-

ing women occurs at a threshold of energy availability. Am J Phys.
1994;266(3):R817-23.

. Thein-Nissenbaum JM, Hammer E. Treatment strategies for the

female athlete triad in the adolescent athlete: current perspectives. J
Sports Med. 2017;8:85-95.



A Modern Understanding of the Models of Energy Deficits in Athletes

93

10.

16.

17.

18

19.

20.

21.

22.

23.

24.

. Torstveit MK, Sundgot-Borgen J. Participation in leanness sports

but not training volume is associated with menstrual dysfunction: a
national survey of 1276 elite athletes and controls. Br J Sports Med.
2005;39(3):141-7.

. Loucks AB, Kiens B, Wright HH. Energy availability in athletes. J

Sports Sci. 2011;29:S7-15.

. Loucks AB, Kiens B, Wright HH. Energy availability in athletes.

In: Maughan RJ, Shirreffs SM, editors. Food, nutrition and sports
performance III. New York: Routledge; 2013. p. 15-24.

. Otis C, Drinkwater B, Johnson M, et al. American college of sports

medicine position stand. the female athlete traid. Med Sci Sports
Exerc. 1997;29(5):i—ix.

. Nattiv A, Loucks AB, Manore MM, et al. American college of

sports medicine position stand. The female athlete triad. Med Sci
Sports Exerc. 2007;39(10):1867-82.

. Otis CL. Too slim, amenorrheic, fracture-prone: the female athlete

triad. ACSM Health Fitness J. 1998;2(1):20-5.

International Olympic Committee Medical Commission Working
Group Women in Sport. IOC medical commission position stand
on the female athlete triad. http://www.olympic.org/Documents/
Reports/EN/en_report_917.pdf. Accessed 19 Sept 2019.

. Mountjoy M, Sundgot-Borgon JK, Burke LM. IOC consensus on

relative energy deficiency in sport (RED-S): 2018 update. Br J
Sports Med. 2018;52:687-97.

. Mountjoy M, Sundgot-Borgon J, Burke L, et al. The IOC consen-

sus statement: beyond the female athlete triad-relative energy defi-
ciency in sport (RED-S). BrJ Sports Med. 2014;48:491-7.

. Williams NI, Koltun KJ, Nicole CA, et al. Perspective for prog-

ress—female athlete triad and relative energy deficiency in sport: a
focus on scientific rigor. Exerc Sport Sci Rev. 2019;47(4):197-205.

. American Psychiatric Association. Diagnostic and statistical man-

ual of mental disorders (DSM-5®). American Psychiatric Pub;
2013.

.Joy E, Kussman A, Nattiv A. 2016 update on eating disor-

ders in athletes: a comprehensive narrative review with a focus
on clinical assessment and management. Br J Sports Med.
2016;50(3):154-62.

Robert-McComb JJ, Loucks AB. The female athlete triad: key
points for health and fitness specialists. Am College Sport’s Med
Health & Fitness J. 2014;18(3):12-7.

Vickers H, Gray T, Jha S. Amenorrhoea. InnovAiT.2018;11(2):80-8.

. Pauli SA, Berga SL. Athletic amenorrhea: energy deficit or psycho-

genic challenge? Ann N'Y Acad Sci. 2010;1205:33.

Speroff L, Fritz MA, editors. Clinical gynecologic endocrinology
and infertility. Lippincott Williams & Wilkins; 2005.

Stafford DE. Altered hypothalamic-pituitary-ovarian axis function
in young female athletes. Treat Endocrinol. 2005;4(3):147-54.
Norman RL. Reproductive changes in the female lifespan. In:
Robert-McComb J, Norman R, Zumwalt M, editors. The active
female: health issues throughout the lifespan. New York, NY:
Springer; 2014. p. 25-31.

Norman RL. The human menstrual cycle. In: Robert-McComb
J, Norman R, Zumwalt M, editors. The active female: health
issues throughout the lifespan. New York, NY: Springer; 2014.
p. 61-6.

Lieberman JL, De Souza MJ, Wagstaff DA, Williams NI. Menstrual
disruption with exercise is not linked to an energy availability
threshold. Med Sci Sports Exerc. 2018;50(3):551-61.

Loucks AB, Thuma JR. Luteinizing hormone pulsatility is dis-
rupted at a threshold of energy availability in regularly menstruat-
ing women. J Clin Endocrinol Metab. 2003;88(1):297-311.

25

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

. Abbott A, Mackenzie LB, Wild E, et al. Part I: epidemiology and
risk factors for stress fractures in female athletes. Phys Sports Med.
2019;11:1-8.

Drinkwater BL, Bruemner B, Chesnut CH. Menstrual history as
a determinant of current bone density in young athletes. JAMA.
1990;263(4):545-8.

Ackerman KE, Misra M. Neuroendocrine abnormalities in female
athletes. In: Gordon CM, LeBoff M, editors. The female athlete
triad: a clinical guide. Boston: Springer; 2015. p. 85-99.

McArdle WD, Katch FI, Katch VL. Exercise physiology: nutrition,
energy, and human performance. Lippincott Williams & Wilkins;
2010.

Gibbs JC, Williams NI, De Souza MJ. Prevalence of individual and
combined components of the female athlete triad. Med Sci Sports
Excerc. 2013;45(5):985-96.

Logue D, Madigan SM, Delahunt E, Heinen M, Mc Donnell SJ,
Corish CA. Low energy availability in athletes: a review of preva-
lence, dietary patterns, physiological health, and sports perfor-
mance. Sports Med. 2018;48(1):73-96.

De Souza MJ, Williams NI. Beyond hypoestrogenism in amenor-
rheic athletes: energy deficiency as a contributing factor for bone
loss. Curr Sports Med Rep. 2005;4(1):38—44.

Papageorgiou M, Martin D, Colgan H, et al. Bone metabolic
responses to low energy availability achieved by diet or exercise in
active eumenorrheic women. Bone. 2018;114:181-8.

Loucks AB. Energy balance and body composition in sports and
exercise. J Sports Sci. 2004;22(1):1-4.

Weaver CM, Gordon CM, Janz KF, et al. The national osteoporosis
foundation’s position statement on peak bone mass development
and lifestyle factors: a systematic review and implementation rec-
ommendations. Osteoporos Int. 2016;27(4):1281-386.
Nose-Ogura S, Yoshino O, Dohi M, et al. Risk factors of stress frac-
tures due to the female athlete triad: difference in teens and twen-
ties. Scand J Med Sci Sports. 2019;29(10):1501-10.

Ackerman KE, Nazem T, Chapko D, et al. Bone microarchitecture
is impaired in adolescent amenorreheic athletes compared with
eumenorrheic athletes and nonathletic controls. J Clin Endocrinol
Metab. 2011;96(11):3123-33.

Loucks AB. The response of luteinizing hormone pulsatility to 5
days of low energy availability disappears by 14 years of gyneco-
logical age. J Clin Endocrinol Metab. 2006;91(8):3158—-64.

De Oliveira TA, De Oliveira GL, Valentin-Silva JR, Dantas EH,
Fernandes Filho J. Female athlete triad in high performance sports:
implications from performance and women health. J Phys Educ
Sport. 2018;18(4):2428-39.

Logue DM, Madigan SM, Heinen M, et al. Screening for risk of
low energy availability in athletic and recreationally active females
in Ireland. Eur J Sports Sci. 2018;19(1):1-11.

De Souza MJ, Nattiv A, Joy E, et al. Female athlete triad coalition
consensus statement on treatment and return to play of the female
athlete triad. Curr Sports Med Rep. 2014;13(4):219-32.

Stewart TM, Pollard TP, Hildebrandt T, et al. The female ath-
lete body project study: 18-month outcomes in eating disorder
symptoms and risk factors. Int J Eat Disorder. 2019. https://doi.
org/10.1002/eat.23145.

Krick RL, Brown AF, Brown KN. Increased female athlete triad
knowledge following a brief video educational intervention. J Nutr
Educ Behav. 2019;51(9):1126-9.

Curry EJ, Logan C, Ackerman K, et al. Female athlete triad
awareness among multispeciality physicians. Sports Med Open.
2015;1(1):38.


http://www.olympic.org/Documents/Reports/EN/en_report_917.pdf
http://www.olympic.org/Documents/Reports/EN/en_report_917.pdf
https://doi.org/10.1002/eat.23145
https://doi.org/10.1002/eat.23145

®

Check for
updates

The Physiology of Anorexia Nervosa
and Bulimia Nervosa

Kembra D. Albracht-Schulte, Laura Flynn, Annette Gary,
Caleb M. Perry, and Jacalyn J. Robert-McComb

Learning Objectives
After completing this chapter, you should understand

* the significance of an eating disorder,

 the varying types of eating disorders (ED),

o differentiating and similar signs and symptoms of each
disorder,

 the physiological changes that occur in anorexia nervosa
and bulimia nervosa, specifically,

e the potential long-term physiological consequences of
anorexia nervosa and bulimia nervosa,

e the importance of genetics, neurotransmitters, and key
hormones in ED.

6.1 Introduction

Feeding and eating disorders (FEDs) are defined by the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) as disorders characterized by a persistent distur-
bance of eating or eating-related behavior that results in the
altered consumption or absorption of food and that signifi-
cantly impairs physical health or psychosocial functioning.
FEDs include a number of disorders; however, this chapter
will focus on avoidant/restrictive food intake disorder, binge-
eating disorder (BED), and primarily on anorexia nervosa
(AN) and bulimia nervosa (BN) [1]. The World Health
Organization’s International Classification of Diseases (ICD-
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10) is another commonly used classification system for FEDs
and went into effect January 1, 2022 [2].

While diagnostic criteria for FEDs are mutually exclu-
sive, there are common psychological and behavioral char-
acteristics, disorder-specific subtypes, as well as disorder
crossover. For example, there are two subtypes associated
with AN: anorexia nervosa, restricting type [3]; anorexia
nervosa, binge/purge type (AN-BP); bulimia nervosa, purg-
ing type (BN-P); and bulimia nervosa, non-purging type
(BN-N). Additionally, other specified feeding or eating dis-
order (OSFED), formerly known as eating disorder not oth-
erwise specified (EDNOS), is included for symptoms
characteristic of a feeding and eating disorder that cause
clinically significant distress or impairment in social, occu-
pational, or other important areas of functioning predomi-
nate but do not meet the full criteria for any of the disorders
in the feeding and eating disorders diagnostic class.
Presentation of OSFED can be specified as (1) atypical
anorexia nervosa, (2) bulimia nervosa (of low frequency
and/or limited duration), (3) binge-eating disorder (of low
frequency and or limited duration), (4) purging disorder,
and (5) night eating syndrome [1].

FED health outcomes are impacted by several character-
istics including (1) demographic characteristics; (2) experi-
ences in adolescence; (3) low self-esteem and negative
ideations; (4) medical and psychological comorbidity; and
(5) issues with weight, shape, and the stereotype of beauty
[4]. Factors such as swiftness of weight loss, current weight,
and chronicity of the FED are related to the intensity of the
comorbid illness [5]. Furthermore, the majority of FED
patients experience other psychological or personality disor-
ders as well. A 2007 study reported that 56.2% of individuals
with AN, 94.5% with BN, 78.9% with BED, and 63.3% with
subthreshold BED met the criteria for another mental disor-
der, most often mood disorders, anxiety disorders, impulse
control disorders, or substance use disorders [6].

Even with considerable underreporting, the incidence of
FEDs has increased over the past 50 years [5, 7]. Increase in
the prevalence of FEDs might be due to improved under-
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standing of the symptomatology and risk factors, as well as
changes in diagnostic criteria, referral practices, and acces-
sibility to help [7]. Incidence of FEDs in women ranges from
0.5 to 3% [8, 9], and while this may seem low, it is of signifi-
cant concern due to FEDs association with mental illness
[10, 11] and other adverse acute and chronic health conse-
quences [1, 5, 12], decreased psychosocial functioning, and
compromised interpersonal interactions [5, 13—15].

Frequently, the onset age for AN and BN is between 15
and 19 [8, 10, 14, 16]. Although body dissatisfaction is com-
mon for young women, FEDs can occur in older women. In
arandomly selected nonclinical sample of 1000 women aged
60-70 years, more than 80% used strategies to control their
weights, over 60% reported body dissatisfaction and 3.8%
met the criteria for an eating disorder [17]. FED occurrence
in older women may be due to their independence, accessi-
bility to privacy, and co-occurrence with life transitions, such
as losing a spouse [18]. As one ages, there is also a slight
change in the expression of EDs. Adolescents and young
women are more likely to show signs and symptoms related
to AN and BN, whereas older adults may exhibit signs and
symptoms more closely aligned to BED [11, 16]. These dif-
ferences may exist because young people are more likely
than older people to internalize cognitive distortions about
body image and pressure from society to be thin [7].

FEDs often last several years and tend to have high relapse
rates [10, 13, 18]. Specifically, the average duration of BN is
8.3 years, and the average duration of BED and subthreshold
levels of BED is 8.1 and 7.2 years, respectively [6]. By the
fifth year of the FED, the symptoms, pathology, and the clin-
ical track of the FED likely stabilize [19]. Early identifica-
tion of an FED is associated with shorter duration and fewer
medical complications [20]. Unfortunately, recent estimates
show that only about 33% of AN patients and 6% of BN
patients are receiving proper treatment for their illnesses [7].
Comorbidity plays an important role in the treatment of
FEDs, as people are more likely to seek treatment for their
non-FED mental health problems than for the FED itself [§].
In clinical settings, women and girls are ten times more
likely than men and boys to receive treatment [5, 10, 18], but
this ratio might not accurately represent the number of men
and boys compared to women and girls who actually have
ED [18]. Thus, increased understanding of FEDs is impera-
tive so that treatment for people with FEDs is more accessi-
ble and more effective.

6.1.1 Diagnostic Criteria for Anorexia

Nervosa

Although AN has its own diagnostic criteria, it overlaps with
Avoidant/Restrictive Food Intake Disorder, defined by the
DSM-5, in part, as an eating or feeding disturbance (e.g.,

apparent lack of interest in eating or food; avoidance based
on the sensory characteristics of food; concern about aver-
sive consequences of eating) as manifested by persistent fail-
ure to meet appropriate nutritional and/or energy needs [1].
One characteristic of AN is a drastic reduction in eating
which results in very low body weight [21]. Although
patients with AN consume food, they eat with extreme limi-
tations. Strict calorie and food restriction, as well as obses-
sive exercise, can produce an unhealthy level of weight loss
in AN patients [5, 21].

Weight concerns, fear of fatness, social influence, dis-
torted body shape, eating concerns, yearning for thinness,
and body dissatisfaction are consistently found to be predic-
tors of EDs and lie at the core of AN. Accordingly, the
DSM-5 includes the following general characteristics for
AN: (1) restriction of energy intake leading to a weight less
than minimally normal for the individual; (2) intense fear of
gaining weight; and (3) disturbance in one’s view of their
weight and body [1]. Often, the AN patient is totally preoc-
cupied by thoughts of shape and weight, including obsession
about weight gain and the perceived largeness of her body,
and she often sees herself as being overweight regardless of
how much weight she loses [5, 14, 16, 22]. An excess of
physical activity has been recognized as hyperactivity in AN
patients and is present in roughly 80% of those with AN [23].

Initially, the individual must be at a weight that is 85% or
less of her expected weight, based on her height and her age,
which is equivalent to a body mass index (BMI) of less than
18 (A BMI that falls between 18.5 and 24.9 is considered to
be in the healthy range). According to the DSM-5, BMI
defines the level of AN severity, as follows:
Mild = BMI > 17 kg/m?* Moderate = BMI ranging from
16-16.99 kg/m?; Severe = BMI ranging from 15-15.99 kg/
m?; Extreme = BMI < 15 kg/m? [1]. The ICD-10 specifies
that patients with AN have a BMI equal to or below 17.5,
which is well below the healthy range (18.5-24.9) [24].
Other ICD-10 criteria for AN include amenorrhea, weight
loss that is self-induced and purposeful, a fear of fatness, and
a perception of being fat. Unlike the DSM-5 classification,
the ICD-10 specifies that binge eating is an exclusionary cri-
teria for AN. The ICD-10 criteria are based on behavioral
symptoms and methods of weight loss, in contrast to the
DSM-IV-TR that emphasizes psychological distortions and
disturbances [14, 24]. Table 6.1 presents a comparison of the
DSM-5 and ICD-10 diagnostic criteria for AN.

AN patients can be further subdivided into two subtypes:
restricting subtype [3] and binge/purge subtype (AN-BP).
The AN-R subtype describes those individuals who severely
restrict their food intake and do not use compensatory behav-
iors, like self-induced vomiting, to compensate for calories
consumed. The AN-BP subtype is diagnosed when periods
of restriction are accompanied by periods of overeating and
extreme compensatory purging behaviors, like self-induced
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Table 6.1 Comparison of DSM-5 and ICD-10 diagnostic criteria Eating Disorders, Anorexia Nervosa: Definition, Epidemiology and
for anorexia nervosa [1, 14, 24]. Adapted and republished with per- Cycle of Risk, Academy for Eating Disorders, Vol. 37 Supp/Issue
mission of John Wiley & Sons, Inc., The International Journal of 51, © 1980 [1]

DSM-5 ICD-10
Code 307.1 F50.0
Weight Body weight is significantly low: BMI < 17.0 kg/m? for Body weight is maintained at least 15% below that expected
adults or a BMI < 18.5 kg/m? for adults with clinical history  (either lost or never achieved)
or other physiological support for diagnosis; BMI for age Quetelet’s body mass index is 17.5 kg/m? or less or
below the fifth percentile or failure to maintain expected Prepubertal patients may show failure to make the expected
growth trajectory for children and adolescents weight gain during the period of growth
Phobia/ Intense fear of gaining weight or becoming fat, even though ~ Weight loss self-induced by avoidance of “fattening foods”
associated underweight and one or more of the following: self-induced vomiting,
behaviors DSM-5 behaviorally differentiates between types: self-induced purging, excessive exercise, use of appetite
Restricting = not engaging in binge-eating or purging suppressants and/or diuretics
behavior
Binge eating/purging = regularly engaging in binging or
purging behavior
Body perception Disturbance in the way in which one’s body weight and shape Body-image distortion in the form of a specific
are experienced psychopathology whereby a dread of fatness persists as an
Undue influence of body weight or shape on self-evaluation  intrusive, overvalued idea, and patient imposes a low-weight
or threshold on himself or herself
Denial of the seriousness of the current low body weight
Amenorrhea/ Not specified In women, amenorrhea, and in men, loss of sexual interest
hormonal and potency (an apparent exception is the persistence of
fluctuations vaginal bleeds in anorexic women who are receiving
replacement hormonal therapy, most commonly taken as a
contraceptive pill)
There may also be elevated levels of growth hormone, raised
levels of cortisol, changes in the peripheral metabolism of
the thyroid hormone, and abnormalities of insulin secretion
Pubertal Not specified With prepubertal onset, the sequence of pubertal events is
development delayed or even arrested (growth ceases; in girls, the breasts

do not develop and there is a primary amenorrhea; in boys,
the genitals remain juvenile). With recovery, puberty is often
completed normally, but the menarche is late.

Note: DSM-5 Diagnostic and statistical manual of mental disorders, /CD-10 International classification of diseases

vomiting. AN, particularly the restricting type [3], is the
most rare form of eating disorder [1].

Notably, there is some debate regarding the inclusion of
fear of weight gain in the diagnosis of AN. Although some
argue that fear of weight gain is a classic feature of AN, this
fear may not be present in all individuals with
AN. Furthermore, the subtypes associated with AN have
been questioned. The AN-R and AN-BP subtypes were
originally differentiated because women in these two sub-
groups were thought to be different in terms of comorbidity
and recovery cycles, but recent evidence suggests that the
current separation might not be needed [25]. Still, others
have pushed to eliminate the AN-BP subtype all together and
limit AN to only those individuals who severely restrict their
food intake and to include AN-BP with BN and include a
low-weight specifier [26].

There are different theories that attempt to explain the
onset and continuation of AN. However, it is thought that a
combination of genetics, environmental factors, and specific
personality traits likely contributes to the development and
maintenance of AN [27]. For example, anxiety and mood
disorders affect about 25% of people with AN, and comorbid

conditions like depression, anxiety, phobias, and personality
disorders might contribute to worse outcomes for AN patients
[28]. Moreover, some research suggests that AN patients
have lower levels of novelty seeking and higher levels of
harm avoidance, and both factors can prevent a person from
developing binge-eating and purging behaviors [29, 30].
However, AN-BP patients do develop binge-eating and purg-
ing behaviors, and these behaviors are intermingled with
periods of fasting, excessive exercise, and other compensa-
tory behaviors [5].

6.1.2 Diagnostic Criteria for Bulimia Nervosa

Prevalence rates of BN range from 1.1 to 4.6%, making BN
approximately three times more common than AN [31];
however, prevalence varies by age and sex with much less
known in regards to disorder prevalence in males [1]. BN is
a complex disorder characterized by recurrent binge-eating,
compensatory behaviors to avoid weight gain, and self-
evaluation excessively focused on body weight and shape.
The diagnostic criteria for BN include several criteria that
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reflect the physical manifestation of the disorder. Specifically,
the current DSM-5 criteria indicate that all with BN have
recurrent episodes of binge eating [1].

According to the DSM-5, BN is characterized by compul-
sive, extreme binge eating, or the consumption of excessive
amounts of food in a limited time period, usually less than
2 h. Such occurrences may take place in more than one set-
ting and are typically accompanied by a sense of lack of
control or a feeling that one cannot stop eating or control
what or how much is being consumed. For most, foods con-
sumed during bingeing periods do not meet particular crav-
ings but do consist of foods typically avoided. To compensate
for the large amount of food that has been consumed during
the eating binge, the individual with BN engages in behav-
iors to prevent weight gain, such as (1) self-induced vomit-
ing; (2) misuse of laxatives, diuretics, enemas, or other
medications; (3) fasting; or (4) excessive exercise. Diagnostic
criteria state that this type of cyclic behavior must occur for
at least 3 months, and binge-eating and purging episodes are
to occur at least once per week. Additionally, this type of
disturbance must occur impudently of episodes of AN [1].

As with AN, there is also ICD-10 criteria for BN diagnosis,
which are similar to the DSM-5 criteria. The ICD-10 criteria
for BN include having an adverse relationship or preoccupa-
tion with food, engaging in binge-eating and purging behav-
iors, and attempting to keep body weight below a level that
would optimize health [32]. Table 6.2 provides a comparison
of the DSM-5 and ICD-10 diagnostic criteria for BN.

Table 6.2 Comparison of DSM-5 and ICD-10 diagnostic criteria for
bulimia nervosa [1, 14, 24]

DSM-5 ICD-10
Code 307.51 F50.2
Relationship ~ Binge/purge cycle must Continued obsession
with food occur for at least with food

3 months, at a rate of once
per week, on average
Eating, in 2 h or less, a
portion of food that is
substantially larger than
most others would eat;
loss of control when
consuming this food

Strong cravings

Fear of weight gain
Period of overeating
when are a great deal of
food is eaten quickly

Binge eating

Purging/purge Recurrent methods of Methods to compensate
behaviors compensation (vomiting,  for the binge include
tendencies diuretics, other vomiting, restriction of
medications, fasting, or food intake, and drug
exercise) use may include
appetite suppressants,
thyroid treatments, or
diuretics
Beauty ideal =~ Weight and shape are a Strives to achieve a

major influence in
defining the identity of a
BN patient

weight that is well-
standard weight or
weight expected for a
particular person

Note: DSM-5 Diagnostic and statistical manual of mental disorders,
ICD-10 International classification of diseases

Individuals who engage in binge eating also commonly
engage in the excessive use of weight-loss supplements.
According to Reba-Harrelson et al., women with BN are
more likely to use diet pills if they have a higher BMI, higher
novelty seeking, anxiety disorders, alcohol abuse, or border-
line personality disorder. Many of these characteristics are
commonly found to co-occur with BN [33].

6.1.3 Eating Disorder Crossover
and Identification

Although AN and BN are separate disorders, there are sev-
eral traits commonly found in both AN and BN patients,
including high neuroticism, perfectionism, obsessiveness,
and low self-directedness. These shared traits may increase
the chance of crossover from AN to BN [19]. Commonalities
between AN and BN patients may be attributed to the symp-
tom overlap between the two disorders or may help account
for the high crossover rate from AN to BN [14, 19]. Other
traits associated with the crossover from AN to BN include
prior anxiety, childhood sexual abuse, negative affect, and
improvement in the AN condition [19, 27].

Also, ED classification can be difficult as crossover from
one form of ED to another is fairly common. It has been
estimated that between 8 and 62% of patients with AN even-
tually crossover to BN [14, 19]. The highest percentage of
crossover occurs when restricting AN patients crossover to
the binge/purge subtype of AN (AN-BP) or to BN [5, 19].
Additionally, BN can crossover to BED [11, 34]. The symp-
toms associated with AN-BP and BN overlap, making diag-
nosis difficult. A person’s weight distinguishes those with
BN from those with AN-BP. People with BN typically have
a weight that is in the normal range, and some are overweight
[35]. Moreover, it is difficult for researchers to design well-
controlled studies for EDs, particularly studies that will dis-
tinguish the causes and early signs of EDs. There are multiple
reasons for this difficulty. For instance, it is often difficult to
accumulate a large enough sample of people with EDs, and
AN and BN often consist of similar or overlapping charac-
teristics [8, 11, 27].

Crossover from one ED to another typically occurs during
the first 5 years of the illness; after 10 years, the rate of cross-
over is substantially reduced [5, 14]. Furthermore, certain
personality traits in AN patients, such as novelty seeking and
low self-directedness, have been associated with higher
crossover probability compared to other AN patients without
these traits [36]. There are theories attempting to explain
why the crossover from AN to EDs with binging behavior
occurs frequently. Several animal and historical studies have
shown that restricted eating will result in binge eating later;
therefore, many believe that the restricting behavior directly
causes a person to begin binge eating [21]. Conversely,
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crossover from BN to AN occurs in only few cases (10-15%)
and reversion to BN is common [1].

6.2 Research Findings

Most recently, FEDs, including anorexia nervosa (AN) and
bulimia nervosa (BN), are understood as psychiatric disor-
ders with complex pathophysiology involving alterations
related to genetics, epigenetics, nutrigenomics, and gut
microbiota [1]. Numerous short-term and long-term physio-
logical signs and symptoms are associated with AN and BN,
and many of these physical symptoms are life threatening.
Unfortunately, severe starvation has been linked to depressed
mood, decreased concentration and attention, and poor
problem-solving skills and memory. These problems may
contribute to poor judgment about the severity of the FED
and, therefore, hamper the individual’s recognition of the
need for treatment [37]. Short-term and long-term adverse
effects of AN and BN are described below.

Adverse Health Effects of Anorexia
Nervosa

6.2.1

A summary of some of the physical consequences of AN is
provided in Table 6.3. Although numerous physical abnor-
malities may be found in people with AN, research findings

Table 6.3 Physical consequences of anorexia nervosa [23, 27, 30,

39-43]

Cardiovascular

Gastrointestinal

Bradycardia Abdominal discomfort
Tachycardia Bloating/feeling of fullness
Arrhythmias Constipation
Hypotension Delayed gastric emptying
Fainting Decreased gastric and intestinal motility
Dizziness Pancreatitis
Endocrine Integumentary
Amenorrhea Dry, flaky/scaly, yellowish orange skin
Cold sensitivity Decreased body fat
Oligomenorrhea Lanugo (fine facial and body hair)
Anovulation Thinning hair

Brittle nails
Hematologic Central nervous system
Anemia Poor problem-solving skills and memory
Hypercortisolism Decreased concentration and attention
Leukopenia Depressed mood
Pancytopenia Peripheral neuropathy
Thrombocytopenia Seizures
Skeletal Fluids and electrolytes
Osteopenia Electrolyte imbalance
Osteoporosis Dehydration
Bone fractures Rebound peripheral edema
Stunted growth Renal failure

Metabolic acidosis

indicate that laboratory results may be normal even in the
presence of profound malnutrition [38].

The body weight of the individual with AN generally
reflects the degree of calorie restriction, the severity of purg-
ing behaviors (if present), and the amount of exercise
engaged in by the individual. Adults who are diagnosed with
AN generally show extreme weight loss and may be
described as thin or emaciated. Children and adolescents
may not lose an extreme amount of weight, because weight
loss goes against the body’s natural tendency to grow larger.
Rather, children and adolescents might lose smaller amounts
of weight (e.g., 5-10 Ib.) or might not grow to a weight that
would be expected for them based on their height, age, and
developmental level [44].

6.2.1.1 Gastrointestinal Abnormalities

Individuals with AN frequently describe mealtime as an
uncomfortable experience associated with symptoms of anx-
iety, such as sweating and increased pulse and respiratory
rates [37]. When a person eats little food, a series of adverse
consequences affect normal digestion. Food is held for lon-
ger periods in the stomach and intestines, which can cause
bloating and a feeling of being full, in addition to stomach-
ache and constipation [44]. Additionally, laxative abuse in
AN may contribute to the impairment of gastric emptying.
Food normally passes through the stomach in about an hour,
but when the consumption of food is restricted, food may
stay in the stomach for 4 or 5 h [44]. For example, after eat-
ing a normal amount of food for lunch, she may still feel full
when it is time for supper. Thus, it may be difficult for a
young woman with AN to resume a normal pattern of eating.
Moreover, the alteration of bowel habits is a common com-
plaint among patients with AN, once again due to abuse of
laxatives which leads to colonic dilation and loss of contrac-
tility or inflammation [45].

Due to malnutrition [46] and repeated episodes of binge
eating [47], pancreatitis is a common occurrence in patients
with ED. Patients with pancreatitis may complain of steady
and intense upper abdominal pain that may diffuse to the
back, chest, or lower abdomen. Numerous mechanisms have
the potential to cause pancreatitis, including a sudden
increase in calorie intake after malnutrition or the ingestion
of various medications including laxatives and diuretics used
in purging [48]. Purging type AN may increase an individu-
al’s risk of developing Barrett’s esophagus which is damage
to the esophagus due to acid reflux [45].

6.2.1.2 Fluid and Electrolyte Abnormalities

Individuals with AN can develop imbalances in body fluid
and electrolyte levels due to prolonged malnutrition and
dehydration. These imbalances can reduce fluid and mineral
levels and result in electrolyte imbalance. Fluid and electro-
lyte imbalances can become more serious when an individ-
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ual also engages in purging behaviors, such as vomiting and
laxative abuse. Dehydration may result from inadequate fluid
intake or excessive fluid loss during purging or exercise.
Dehydration leads to increased blood levels of urea, urate,
and creatinine and may result in decreased urine volume and
renal failure. A rebound peripheral edema (i.e., swelling of
body tissue due to excessive fluid retention) may also occur
and can contribute to a dramatic increase in body weight
(approximately 10-45 1b.) [49].

Metabolic acidosis, a condition when the body produces
too much acid or the kidneys do not remove enough acid,
may result from vomiting and loss of stomach acid and
sodium bicarbonate. If the individual also engages in laxa-
tive abuse, the loss of alkaline bowel fluids may result in
metabolic acidosis [50]. Individuals who abuse laxatives are
four times more likely to suffer serious medical complica-
tions than non-laxative abusers [51]. Reduced blood flow,
and lower blood pressure have all been linked to electrolyte
imbalance. Electrolytes, such as calcium and potassium, are
critical for maintaining the electric currents necessary for a
normal heartbeat. These imbalances can be very serious and
can even be life threatening unless fluids and minerals are
replaced. Hyponatremia is common among patients with AN
and occurs when the concentration of sodium in the blood is
abnormally low. It can be caused by a number of things, such
as impaired renal sodium reabsorption, excessive water con-
sumption, electrolyte disturbances, and the use of psychotro-
pic medications [52].

6.2.1.3 Integumentary Abnormalities

Malnutrition, loss of body fat, and dehydration can also
cause changes in skin and tissues. Frequently, the skin is
dry, scaly, and covered with lanugo, a fine, downy hair
resembling that of newborn babies. Fingernails and hair are
often brittle, and hair loss may occur in patches or uniformly
over the scalp and other body areas [53]. A yellowish or
orangish discoloration of the skin occurs in approximately
80% of patients with AN [38]. This unusual skin color,
which is most noticeable on the palms of the hands, soles of
the feet, and creases inside the elbows, is due to faulty
metabolism of f-carotene in the liver leading to an excessive
level of B-carotene circulating in the blood, some of which
is deposited under the skin [44]. Xerosis is a skin condition
found in patients diagnosed with severe AN, which results
in painful, dry, and cracked skin [54]. In some extreme
cases, lanugo hair growth develops on the sides of the face
and along the spine as a response from the body to attempt
to conserve heat [54].

6.2.1.4 Hematologic Abnormalities

Hematologic abnormalities are often found in patients with
AN. Poor nutrition with severe weight loss often results in
dramatic decreases in red blood cells, white blood cells, and

blood platelets. Specific to alterations in red blood cells, ane-
mia is a common result of AN, particularly pernicious ane-
mia, which can be caused by low levels of vitamin Bj,.
Normochromic anemia (RBCs with normal red color), nor-
mocytic anemia (RBCs of normal size), and thrombocytope-
nia, or low blood platelet count, have been found in
approximately one third of patients with AN [55].
Additionally, over 60% of patients with AN have leukopenia
(a reduction in the number of leukocytes, or white blood
cells, in the blood), and this abnormality may be related to
bone marrow hypoplasia and decreased neutrophil (a granu-
lar leukocyte having a nucleus of three to five lobes) lifespan
[38]. Leukopenia accompanied by a relative lymphocytosis
has also been reported [49]. In some severe cases of AN, the
bone marrow dramatically reduces its production of blood
cells, a life-threatening condition called pancytopenia.

6.2.1.5 Skeletal Problems

Dietary deficiency, low circulating estrogen levels, hypercor-
tisolism, laxative misuse, and disturbed acid—base balance,
high levels of stress hormones (which impair bone growth),
low levels of calcium and certain growth factors, and reduced
dehydroepiandrosterone (DHEA) contribute to adverse
physical consequences contributing to bone loss [56]. Bone
loss and decreased bone density are common problems for
people with AN and are particularly prevalent in individuals
with AN who have been severely emaciated for a prolonged
period [57-59]. In a long-term study of 103 patients with
AN, osteoporosis with multiple fractures accounted for the
most severe disabilities experienced by the patients [60].

Since puberty is a critical time for skeletal development,
developing AN during this period can interfere with the
development of peak bone mass and, therefore, produce per-
manent long-term skeletal effects [37]. When a young child
is severely underweight, there is a danger that the child’s
growth will be limited. However, if AN starts after puberty
begins and ends before the growth plates in her bones have
closed, then a young woman’s growth in height will not be
stunted [61].

Approximately 90% of women with anorexia experience
osteopenia—a decrease in bone mass—and some have osteo-
porosis—brittle and fragile bones [62]. In a study assessing
decreased bone density and bone loss in women with AN,
nearly half of the women had osteopenia at the hip, and 16%
had osteoporosis at the hip. More than half had osteopenia at
the spine, and almost 25% had osteoporosis at the spine.
Over 90% of women had abnormally low bone density at one
or more sites in the skeleton. Additionally, weight was the
factor most related to bone loss. The less a woman weighed,
the more likely it was that she would have substantial bone
loss [62]. Fractures of the long bones, vertebrae, and sternum
have also been reported in individuals with AN who have had
amenorrhea for as short a period as 1 year [49].
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Skeletal problems can be minimized or prevented by early
recognition and intervention, but long-term complications
can be expected to occur and progress as long as an individ-
ual continues to exercise without proper nutritional intake
[63]. Unfortunately, weight gain does not completely restore
bone loss, but achieving regular menstruation as soon as pos-
sible can protect against permanent bone loss. The longer the
eating disorder persists, the more likely the bone loss will be
permanent.

6.2.1.6 Central Nervous System Abnormalities
Disruptions in neuroendocrine and neurotransmitter systems
are prevalent in people with AN and affect the brain and other
parts of the body. Seizures, disordered thinking, and periph-
eral neuropathy (i.e., numbness or odd nerve sensations in the
hands or feet) have all been reported. Structural changes in
the brain include widening of the sulcal spaces and cerebro-
ventricular enlargement [55] and reductions in the size of the
pituitary [64]. People with AN also demonstrate increased
metabolism in the cortex and caudate nucleus [65].

6.2.1.7 Effects on Pregnancy

Most pregnant women with a history of EDs have healthy
pregnancies [66]: however, some research suggests that
women who have had EDs may face higher risks for a num-
ber of complications, including cesarean sections, postpar-
tum depression, miscarriages, complicated deliveries, and
premature birth [44, 67]. Some women with diagnosed ED
have been known to deal with ovulatory infertility more than
women without an eating disorder. This also puts women
with AN at increased risk of miscarriage [68].

In one of the few studies that investigated pregnancy out-
comes for women who had a previous diagnosis of AN, a
large sample of women who were discharged from the hospi-
tal with a diagnosis of AN from 1973 to 1996 and who gave
birth from 1983 to 2002 were compared with a large sample
of healthy women who gave birth during the same years. The
researchers collected information about preeclampsia (i.e.,
pregnancy-induced hypertension), instrumental delivery,
prematurity, small for gestational age, birth weight, Apgar
score, and perinatal mortality. Results showed that the main
birth outcome measures in women with a history of AN were
very similar to those without a history of AN. The only
observed difference was a slightly lower mean birth weight
for babies whose mothers had a history of AN [66]. This
research suggests that women who have a history of AN and
who have been treated for the disorder are often able to
become pregnant and have healthy pregnancies.

Pregnant women suffering from malnutrition may put
their child at risk of preterm birth, low birth weight, and
restricted fetal growth. In some extreme cases of malnutri-
tion due to famine during pregnancy, there is an increased
risk of neonatal mortality [69] (see Chap. 21).

6.2.2 Comorbidities and Mortality Rates
for Anorexia Nervosa

6.2.2.1 Cardiovascular Abnormalities

Some of the most serious and life-threatening complications
of AN result from impairment of the cardiovascular system.
For example, people with AN might complain of heart palpi-
tations, dizziness, fainting, shortness of breath, and chest dis-
comfort. If these cardiovascular abnormalities are not
recognized and treated, they could result in death.

Heart disease is the most common medical cause of death
in people with AN, and a primary danger to the heart is from
abnormalities in the balance of minerals, such as potassium,
calcium, magnesium, and phosphate. Prolonged starvation
leads to decreased sympathetic tone in the heart and blood
vessels. The heart’s ability to pump and the vessels’ ability to
transport blood may be altered, which could result in brady-
cardia (i.e., heart beats too slowly), tachycardia (i.e., heart
beats too quickly), or extremely low blood pressure [55].
Bradycardia may occur due to a starvation-induced meta-
bolic decrease controlled by circulating catecholamines (i.e.,
“fight or flight” hormones released in response to stress) and
a change in thyroid hormone levels. Tachycardia can occur
when the circulating fluid volume decreases because of
dehydration, and the heart is forced to pump faster to com-
pensate for the decrease [70]. The reduction in blood pres-
sure may lead to light-headedness or dizziness, and the
individual with anorexia may experience orthostatic hypo-
tension (light-headedness when standing up or getting out of
bed) [44]. Episodes of fainting may occur because of abnor-
mally low blood pressure. Studies have shown that 91% of
individuals with AN have pulse rates less than 60 beats per
minute [71], and up to 85% of patients with AN also have
hypotension, with blood pressures below 90/60 [72].
Individuals with AN have been found to have higher inci-
dences of mitral valve abnormalities and left ventricular dys-
function than individuals who do not have ED [73]. All these
factors contribute to a significant risk of sudden death due to
cardiovascular problems in this population [74, 75].

Cardiovascular abnormalities also contribute to the cold-
ness that people with AN experience. Because the blood cir-
culates more slowly, a person’s hands and feet turn cold and
appear blue because red blood cells have been depleted of
oxygen. Additionally, another reason that individuals with
anorexia feel cold is the loss of the insulation normally pro-
vided by a thin layer fat all over the body [44].

6.2.2.2 Endocrine Abnormalities

Hormonal problems are one of the most serious effects of
AN due to disruptions in the endocrine system and altera-
tions in neuroendocrine mechanisms. Changes in the hypo-
thalamic—pituitary—adrenal axis (HPA axis) result in
hypercortisolemia and increased cerebrospinal fluid (CSF)
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levels of corticotropin-releasing hormones. Since the hypo-
thalamus controls the pituitary gland, pituitary function is
also inhibited, resulting in alterations in the normal circulat-
ing levels of gonadotropins, cortisol, growth hormone, and
thyroid hormones. As a result, prepubertal patients may have
altered sexual maturation and arrested physical development
and growth patterns [76].

Starvation and weight loss are known to create hypotha-
lamic abnormalities that profoundly affect other organs
within the endocrine system. A chain of interrelated events
begins when the hypothalamus fails to signal the release of
gonadotropin-releasing hormones from the pituitary. The
absence of this signal causes a decrease in luteinizing hor-
mone (LH) and follicular-stimulating hormone (FSH) levels
and inhibits the positive feedback mechanism to the ovaries.
Consequently, the ovaries do not release estrogen or proges-
terone in normal amounts, which further inhibits the pitu-
itary gland. Ovarian volume and uterine volume are
decreased, and the vaginal mucosa becomes atrophic [55].

Adults with AN have decreased levels of reproductive
hormones, including estrogen and DHEA. Estrogen is impor-
tant for heart health and bone health. DHEA, a weak male
hormone, is also important for bone health. For women,
these hormonal abnormalities may result in menstrual cycle
disruptions, including anovulation (lack of regular ovula-
tion), oligomenorrhea, and amenorrhea [77, 78], and these
abnormalities can occur even before a person has lost a sig-
nificant amount of weight. Oligomenorrhea is infrequent (or
very light) menstruation. More strictly, it is menstrual peri-
ods occur at intervals of greater than 35 days, with only 4-9
periods in a year. Amenorrhea is the absence of a menstrual
period in a woman of reproductive age.

For those girls who have not reached menarche, they will
typically fail to begin menstruating at the expected time, an
occurrence known as primary amenorrhea, or the failure of
menses to occur by age 16 years, in the presence of normal
growth and secondary sexual characteristics. Additionally,
secondary or functional hypothalamic amenorrhea may
occur in those who have reached menarche. Secondary
amenorrhea is defined as the cessation of menses for 6 or
more months sometime after menarche has occurred.
Functional hypothalamic amenorrhea is a reversible form of
gonadotropin-releasing hormone deficiency commonly trig-
gered by stressors, such as excessive exercise, nutritional
deficits, or psychological distress.

Eventually, bone loss, osteopenia, and associated stress
fractures (discussed in the next section) may also contribute
to endocrine disturbances that alter normal hormonal mecha-
nisms and lead to oligomenorrhea and amenorrhea [56].
After a person has been treated and her weight has increased,
estrogen levels are usually restored and menses usually
resume. However, in some cases, menstruation may never
return, resulting in infertility.

Normal functioning of the thyroid gland is also dis-
rupted in individuals who have ED. Individuals with AN
frequently demonstrate thyroid abnormalities because of
decreased calorie intake and starvation. Free thyroxine
(free T4) decreases to low normal levels, whereas triiodo-
thyronine (T3) levels decrease to abnormally low levels in
proportion to the degree of weight loss [55], but thyroid-
stimulating hormone levels are usually within normal range
[79]. Thyroid function tests reveal low T3 levels in propor-
tion to weight loss, low normal T4 levels, and decreased
metabolic rates [55].

6.2.2.3 Mortality Rates

Causes of death in women with FEDs include starvation,
suicide, and electrolyte imbalance [4]. In young females,
AN is recognized as having the highest mortality rate of
any psychiatric condition [10, 11, 80-83]. Estimates of pre-
mature deaths in AN patients range from 5 to 6% [5] and
occur between the age of 25 and 34 years [84]. The most
frequent causes of death among patients diagnosed with
AN are circulatory collapse, cachexia, and organ failure
[85]. AN is also associated with elevated levels of suicide
ideation and high rates of suicide [80, 86, 87], which is the
most common non-natural cause of death among two thirds
of AN patients [84].

Several factors may be predictors of mortality, including
having a body weight that is less than 77 Ibs., repeated inpa-
tient admissions, and severe alcohol and substance use disor-
ders [4, 88]. Multiple studies have shown that patients with
AN are at a higher risk for developing other psychiatric dis-
orders, even after recovery from AN. Two thirds of patients
with a persistent eating disorder and one third of those who
stopped meeting eating disorder criteria had at least one
other psychiatric disorder [89].

6.2.3 Adverse Health Effects of Bulimia
Nervosa

Behaviors associated with BN may have few adverse conse-
quences for individuals who briefly engage in self-induced
vomiting, purging, or fasting [90]. However, when those
behaviors are recurrent and persistent enough to lead to a
diagnosis for BN, individuals are likely to have these physi-
ological consequences: (1) erosion of the teeth, (2) enlarge-
ment of the parotid salivary glands, and (3) acidic stomachs
leading to regurgitation of acidic stomach and heartburn [90,
91]. Additional common symptoms include xerosis (dry
skin), nail fragility, pruritis (itchy skin), and cheilosis
(inflammation/cracking of the corners of the mouth) [92]. If
purging is present, there is a possibility of skin abrasions on
the hand that could result in callous formations also known
as Russell’s sign [92]. Signs and symptoms related to BN are
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Table 6.4 Signs and symptoms of bulimia nervosa [45, 48, 50, 51, 90,
91, 93-95]

Anovulation Hypotension
Calluses on back of hand and fingers  Integumentary
Cardiomyopathy System
Cheilosis Disorders
Constipation Metabolic
Dental abscesses Acidosis
Dental caries Alkalosis

Diarrhea Mitral valve prolapse
Dry, flaky skin Muscle cramps
Dyspepsia Musculoskeletal weakness
Endocrine disorders Palpitations
Esophagitis Pancreatitis
Heart failure Pruitis
Hematemesis Sore throat
TetanY

listed in Table 6.4. This table is not all inclusive but lists
some of the more common pathologies in BN.

Excessive vomiting causes erosion on the enamel and
dentin of teeth, increasing the susceptibility to cavities and
gum disease [90, 91]. Acid arising from the stomach is very
destructive to the tooth substance, and those individuals that
report purging have a 5.5 times higher risk of dental erosion
than those without purging behavior [96]. Periodontal dis-
ease, tooth hypersensitivity, dental caries, and xerostomia
(dry mouth) are common occurrences in patients with self-
induced vomiting [92].

Vomiting can also cause acid from the stomach to rise up
to the esophagus, which may lead to esophageal bleeding,
ulcers, and Barrett’s esophagus, which is a condition where
there is a change in the mucosal lining type due to chronic
acid exposure [92]. Additional consequences of excessive
vomiting include infections, gastro-esophageal reflux dis-
ease (GERD), and may eventually cause a ruptured esopha-
gus [91].

Other short-term complications resulting from BN include
impaired satiety, decreased resting metabolic rate, and abnor-
mal neuroendocrine responses. These symptoms increase in
severity with continued disordered eating [97]. These com-
plications should be thought of as occurring on a continuum,
and in some cases, the symptoms are reversible.

6.2.3.1 Gastrointestinal Abnormalities

Gastrointestinal function, motility, and hormone release are
disrupted with BN and contribute to symptoms such as nau-
sea, postprandial fullness, and bleeding as a result of tears in
the esophagus, which is also known as Mallory—Weiss
Syndrome [98]. Laxative abuse in BN is the primary cause of
electrolyte disturbance due to main electrolytes such as chlo-
ride, calcium, and potassium lost through chronic diarrhea
[92]. Hypokalemia, or low potassium, may also lead to slow-

ing of intestinal motility as well as rhabdomyolysis, or the
breakdown of muscle tissue [92, 99].

Due to its effects on appetite perception and energy
intake, excessive vomiting may also contribute to gastroin-
testinal issues. Rectal prolapse is a common occurrence in
BN patients due to the process of vomiting. Retching causes
a strong contraction of the diaphragm and abdominal mus-
cles to expel the contents of the stomach. This abdominal
pressure along with constipation, pelvic floor weakness, and
over-exercise all contribute to the co-occurrence of BN and
rectal prolapse [98].

6.2.3.2 Gynecological Problems and Hormones
Gynecological problems are one of the most frequent long-term
complications of FEDs [93, 94]. The unsatisfactory nutrition in
BN results in hormonal dysfunction, menstrual disturbances,
and infertility [100]. These symptoms may be reversible with
early treatment of the FED [93, 95]. Menstrual irregularities as
aresult of BN may be caused by weight fluctuations, nutritional
deficiency, and prolonged stress [101]. This same menstrual
irregularity or oligomenorrhea can lead to polycystic ovary syn-
drome in individuals who are bulimic, especially if they are also
obese [101, 102]. Approximately 7-40% of patients with BN
report amenorrhea and 36-64% report oligomenorrhea [103].
75% of patients with BN had polycystic ovaries and ~33% of
women with polycystic ovary syndrome (PCOS) report bulimic
eating patterns [103]. Studies have also shown that women with
a history of BN have an increased rate of lifetime miscarriages
than the general population [104].

Gonadal steroids are among the many factors that influ-
ence food intake and body weight in mammals [105]. A key
role of estradiol is related to food intake and energy balance.
The actions of estradiol may have a gender-specific effect on
the regulations of eating, which could explain why BN is
more common in women than men [106]. During the
estrogen-releasing cycle, the amount of food being con-
sumed fluctuates in response to ovarian rhythms in bulimic
women [105, 107]. Late menstruation and cycle disorder can
occur due to insufficient energy stores, which causes hypo-
thalamic dysfunction and, therefore, results in suppression of
ovarian hormones by the hypothalamus [104].

Disturbances in hormonal regulation in BN can also lead
to severe mood changes and aggressive behavior patterns.
Researchers have found that individuals with BN have a
decrease in plasma levels of prolactin and estradiol, and an
increase in cortisol and testosterone [108, 109]. There is a
positive correlation between testosterone plasma levels [110]
and aggressiveness in individuals with BN that is not seen in
other individuals [108, 109]. Individuals with BN tend to
have a higher score when rating depressive symptoms and
aggressiveness on eating-related psychopathology assess-
ments, which suggests that BN plays a role in the modulation
of aggressiveness [108].
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6.2.3.3 Cardiovascular Abnormalities
Hypercholesteremia—the presence of high levels of choles-
terol in the blood—is a cardiovascular risk factor associated
with BN. Hypercholesterolemia is not a disease, but an
abnormal metabolic state that can be secondary to many dis-
eases and can be also contributed to many forms of disease,
most notably cardiovascular disease [111]. Pauporte and
Walsh [112] found that the mean serum cholesterol levels of
patients with BN were significantly higher than the choles-
terol levels of individuals in a comparison group (patients:
194 + 36 mg/dL; comparison group: 176 + 34 mg/dL;
t=2.77; df = 159; p = 0.006). Additionally, individuals who
binge or overeat, or who are obese, are also at high risk for
developing hypertension, which is another pathway to long-
term cardiovascular disease [112].

Mira et al. [113] found that individuals with BN and other
EDs not only had higher levels of cholesterol, but they also
had lower levels of electrolytes, such as potassium, chloride,
and phosphate in the plasma. The misuse of laxatives and
weight-loss supplements over time can cause these electro-
lyte imbalances and gastrointestinal abnormalities [113].
Ipecac is commonly utilized among BN patients to induce
vomiting. Abusing ipecac has been related to cardiac compli-
cations such as damage to the heart muscles, congestive
heart failure, tachycardia, and hypotension [99].

Cardiac autonomic regulation and stress reactivity may
also be altered in BN patients due to energy restriction.
Altered eating patterns in BN can result in metabolic and car-
diovascular abnormalities [114]. Messerli-Biirgy et al. [115]
found that heart rate stress reactivity was highest in BN
patients when looking at biological stress responses. During
the stress recovery stage of the laboratory stressor, heart rate
variability (HRV) decreased in the participants with BN com-
pared to a group of other women [115]. A decrease in HRV is
associated with coronary artery disease and congestive heart
failure [116-120]. A similar study investigated cardiac auto-
nomic regulation and stress reactivity in relation to biochemi-
cal markers of dietary restriction in women diagnosed with
BN. These investigators found that women with BN who
were fasting (compared to women who had BN but were not
fasting or women who did not have BN) showed increased
vagal dominance and decreased sympathetic modulation dur-
ing both resting and recovery periods. These results support
the notion of cardiac sympathetic inhibition and vagal domi-
nance during dietary restriction and suggest the specificity of
starvation related to biochemical changes for cardiac auto-
nomic control [121]. Vogele et al. [114] also found that indi-
viduals with BN have higher resting cardiac vagal tone than
controls [114]. Based on the findings from their studies,
Murialdo et al. [122] hypothesized that BN patients have
sympathetic failure, prevalent vagal activity, and impaired
sympathetic activation. These findings indicate a relationship
between energy restriction and vagal dominance [122].

Elevated homocysteine levels (an amino acid in the blood)
are associated with cognitive decline in dementia and healthy
elderly people and are also associated with a high risk of car-
diovascular diseases, stroke, and peripheral vascular disease
[123, 124]. While elevated homocysteine levels are more
common in AN than BN patients, BN patients also exhibit
signs of elevated homocysteine levels [124]. This condition
can be caused by several conditions, such as malnutrition,
starvation, alcohol abuse, or genetic predisposition [125].
Deficiencies of three vitamins—folic acid (By), pyridoxine
(Bg), or cyanocobalamin (B,)—can also lead to high homo-
cysteine levels. Wilhem et al. [126] found a small decrease in
levels of homocysteine following a 12-week treatment period
for individuals with ED; however, the change was small and
statistically nonsignificant. Nonetheless, their conclusion was
that during effective treatment that concomitantly increased
BMI, hyperhomocysteinemia was partially reversible.
Considering the findings from Frieling et al. [124], decreas-
ing homocysteine levels may not improve memory in an FED
population. Interestingly, in a mixed group of patients (14
with AN and 12 with BN), elevated homocysteine levels were
associated with normal short- and long-term verbal memory,
and normal plasma homocysteine levels were associated with
poorer memory performance. These results indicate that,
under the special circumstances of FED, elevated homocyste-
ine levels improve memory signaling, possibly by facilitating
long-term potentiation.

6.2.3.4 Immunologic Abnormalities

Individuals with BN may also have a compromised immune
system. Several studies have reported changes in immune
cells and natural killer cells important for immunity in
patients with AN and BN [127]. With a decrease in lympho-
cyte number, individuals with BN are more vulnerable to
disease—one study reported that approximately 38.5% of
BN patients also had an autoimmune/autoinflammatory dis-
ease present [128].

6.2.4 Comorbidities and Mortality Rates
for Bulimia Nervosa

BN is a long-term disorder with a waxing and waning course.
Comorbid medical and psychiatric conditions associated
with BN include (1) irritable bowel syndrome; (2) fibromy-
algia; (3) mood disorders, such as major depression; (4)
anxiety disorders, such as generalized anxiety disorder, panic
disorder, and phobias; (5) alcoholism and substance abuse,
(6) personality disorders, and (7) aggressive behavior and
poor impulse control [129]. These comorbid conditions are
similar for BN and AN [129]. Ninety-five percent of patients
with BN have had at least one comorbid disorder and 64%
had three or more comorbid disorders [130].
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Recent data suggest that mortality rates for BN are around
3.9% [131]. Mortality rates are slightly higher (5.2%) for
(OSFED), formerly known as eating disorder not otherwise
specified (EDNOS), a disorder in which an individual’s
behavior may meet some but not all the diagnostic criteria
for BN [131]. Suicide attempts are common with BN and are
estimated to occur in 17% of patients [130].

6.3 Contemporary Understanding
of the Issues
6.3.1 GeneticVariables and Eating Disorders

Genetics is known to play an important part in the develop-
ment of FEDs, but few specific genetic risk factors have been
conclusively identified and much is still unknown. Research
related to core behavioral, neurobiological, and tempera-
mental variables of both anorexic and bulimic phenotypes is
ongoing, and there are an increasing number of studies
related to environment and other risk factors that may play a
role in the development of one disorder over another.

There are numerous published candidate gene studies, but
few have provided definitive conclusions. Regardless of the
type of FED, most candidate gene studies have focused on
those related to factors influencing the control of eating, sati-
ety, and reward systems. The main pathways explored in FED
candidate gene studies of FED include homeostatic pathways
(Ieptin melanocortin pathway genes) and reward-related path-
ways including central neurotransmission of serotonin,
(5-Hydroxytryptamine [5-HT]) norepinephrine, opioid, and
the cannabinoid endogenous system. Studies of these genes
are important since a balance in homeostatic and reward pro-
cesses is essential for maintenance of healthy eating behavior.
The dysregulation of these processes is observed in all types
of FEDs, but research has not demonstrated a conclusive link
between a single nucleotide polymorphism (SNP). In addi-
tion, the relationship between body mass index (BMI) and
any common variant has been conflicting [132].

FEDs are believed to be moderate to highly heritable.
Even if great progress in genetics and epigenetics has
unveiled the pathophysiological architecture of many com-
plex human diseases, most of the genes predisposing people
to develop EDs still remain undiscovered [132]. Based on
information about relatives and siblings of people with EDs,
the role of genetics in the etiology of EDs has long been
postulated to be a risk factor based. Studies have shown that
individuals are more susceptible to developing an ED if a
close relative also has an ED [133]. First-degree relatives of
AN persons are six times more likely to develop AN [134].
Twins have a tendency to share specific patterns of ED symp-
toms, such as obesity, AN, or BN [135]. The compilation of
several twin studies has indicated a 48—76% heritability in

AN and 50-83% heritability for BN [11]. However, there is
little statistically relevant evidence linking AN and heritabil-
ity in twin studies [134]. The importance of genetic predis-
position in BN is shown by the difference in concordance
rates for monozygotic and dizygotic twins. The concordance
rate for BN is 23% for monozygotic twins and 9% for dizy-
gotic twins [129, 135]. In other words, when one member of
a twin pair has BN, the other twin is more likely to also have
BN if the twins are identical genetically than if their genetic
similarity is that of any other pair of siblings. The fact that
the concordance rates for BN found in twin studies are
nowhere near 100% demonstrates clearly that many factors
other than genetic predisposition contribute to BN.

The role of common and symptom-specific genetic and
environmental influences on eating disorder symptoms
across the lifespan remains unclear. Preliminary research
data support the influence of newly emerging and stable
genetic influences on the co-occurrence of body dissatisfac-
tion, bulimia, and drive from adolescence to young adult-
hood. Conversely, environmental influences were less stable
and contributed to change in symptoms over time [136].
Environment is believed to be very important to the develop-
ment of an ED; therefore, the role of shared environmental
influences must be considered in studies of siblings and
twins. Evidence supports a strong association between
genetically  determined factors, such as (5-HT)
(5-Hydroxytryptamine [5-HT] and dopamine (DOP) levels,
and environmental risk factors. This suggests that environ-
mental risk factors play a large role in the expression of
behaviors that are also genetically determined [137, 138].
Epigenetics, changes in gene expression, is believed to
bridge the gap between genetics and environmental factors.
Epigenetic modifications, including the methylation of
deoxyribonucleic acid (DNA), can be influenced by various
environmental factors, including stress and eating behavior.
Methylation of the dopaminergic genes dopamine receptor
D2 (DRD2) and dopamine active transporter 1 gene (DAT1)
have been demonstrated in patients with AN [134, 139, 140].
However, other investigators have noted only a small overlap
between genetically determined and environmental risk fac-
tors. Evidence suggests that ED also create alterations of
methylation in genes involved in mental status, metabolism,
anthropometric features, and immunity. Furthermore, some
research in individuals with anorexia nervosa suggests the
presence of reversible, malnutrition-induced epigenetic
alterations that ‘reset’ as patients recover [141]. The behav-
ior components of BN, such as self-induced vomiting, have
also been found to be inheritable [142]. Some have suggested
that overeating or behaviors consistent with BN are related to
genetically determined, dysfunctional neurotransmitter sys-
tems [143, 144]. Some have suggested that overeating or
behaviors consistent with BN are related to genetically deter-
mined, dysfunctional neurotransmitter systems [132].
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Genetics makes a significant contribution to the etiology
and development of BN; however, specific genetic contribu-
tions to AN remain unknown [132]. This presents challenges
to our understanding of heritability and EDs, because no
specific genes have been linked to eating disorder pheno-
types [145].

6.3.2 Neurotransmitters and Neuropeptides

6.3.2.1 Serotonin and Tryptophan

The role of the monoamine neurotransmitter, Serotonin or
5-hydroxytryptamine (5-HT) is to regulate appetite, sleep
patterns, and mood. Studies on patients with AN have
reported serotonergic system dysfunction, but findings have
not found a clear association between AN or BN variables
[146]. The ingestion of food produces chemical changes in
the brain that cause a variety of neurochemical responses
throughout the body. Specific hormones are released to cre-
ate instructional pathways for neural communication.
Tryptophan, an essential amino acid found in many com-
mon foods, such as nuts, meats, and dairy products, is a pre-
cursor for 5-HT. Low levels of tryptophan and 5-HT are
commonly seen in individuals with psychological disorders,
such as depression, AN, and BN [146-149]. The drop of
serotonin levels during the acute phase of the AN due to
shortage of tryptophan may explain the serious body image
disturbances that are typical in AN [150]. Although the
exact neurophysiological mechanism that causes such dis-
turbances is not known. A decrease in 5-HT can contribute
to the abnormal eating patterns seen in individuals with BN
by interfering with the homeostatic regulation of eating by
the hypothalamus [151, 152].

As stated previously, 5-HT is biochemically derived
from tryptophan and is primarily found in the gastrointes-
tinal tract, platelets, and central nervous system of humans
and animals. Regulation of serotonin is important in the
pathophysiology of an ED [153, 154]. Serotonin is respon-
sible for regulation or involvement in some of the main
functions of the central nervous system, such as control of
mood, appetite, sleep, muscle contraction, pain sensitivity,
blood pressure, and some cognitive functions including
memory and learning [155, 156]. Serotonin transports,
especially the serotonin transport protein 5-HTT (or
SERT), are considered good markers for gene studies
focused on ED [146, 157]. Serotonin is involved in the eti-
ology of AN by altering physiological and behavioral
functions that affect mood, impulse regulation, and appe-
tite [157]. Serotonin also influences the hyperactivity asso-
ciated with AN [147]. Serotonin is likely involved in the
etiology of BN by modulating physiological and behav-
ioral functions including anxiety, perception, and appetite
[158, 159].

6.3.2.2 Neural Signaling Response to Food
Consumption

The neural signaling that occurs in response to food con-
sumption is a link in the feedback mechanisms that normally
keep carbohydrate and protein intake more or less constant
[160]. Carbohydrate consumption causes insulin secretion
which also increases 5-HT release, whereas the consumption
of protein lacks this effect on insulin. The consumption of
carbohydrates causes the secretion of insulin from the pan-
creas into the blood, reducing plasma levels of glucose and
allowing the uptake of tryptophan in the brain. Tryptophan
enhances 5-HT release and also increases the saturation of
tryptophan hydroxylase [154, 160, 161]. Hydroxylase is the
enzyme responsible for 5-HT synthesis. When BN patients
are given a pharmacological stimulus for the production of
5-HT (serotonin-stimulated prolactin secretion), the number
of their eating binges decreases [151].

Other investigators have suggested that protein should be
added to the diet of BN patients in order to reduce binge eat-
ing [162]. Wurtman and Wurtman [154] reported that indi-
viduals whose eating binges consist of primarily protein
have fewer eating binges than those whose eating binges
consist primarily of carbohydrates [154]. In that study, indi-
viduals with BN reported less hunger and greater fullness,
and consumed less food at test meals, after protein intake
than after carbohydrate intake (673 kcal vs. 856 kcal). This
discrepancy between protein and carbohydrate consumption
during eating binges deserves attention in future research.

6.3.2.3 Receptor Subtypes for Serotonin

The pharmacology of 5-HT is extremely complex, with its
actions being mediated by a large and diverse range of 5-HT
receptors. At least seven different receptor subtypes (5-HT1—
7) are known to exist, each located in different parts of the
body and triggering different responses. Serotonin receptors
include SHT1Dp, SHT2A, SHT2C, and 5-HT7 tryptophan
hydroxylase 1. Associations between a functional variant in
the 5-HT transporter gene have been found with other psy-
chiatric symptoms such as depression, alcoholism, and sui-
cidal behavior [163]. Alleles are different forms of the DNA
sequence of a particular gene. By conferring the allele-
specific transcriptional activity on the 5-HT transporter gene
promoter in humans, it has been found that the 5-HT trans-
porter gene-linked polymorphic region (5-HTTLPR-a
serotonin-transporter-linked promoter region) influences a
constellation of personality traits related to anxiety and
increases the risk for neurodevelopmental, neurodegenera-
tive, and psychiatric disorders [146, 164]. The S, G, and A
alleles have been implicated in the transmission of an ED
from mother to child [165]. It has been hypothesized that
alterations in the S-allele contribute to the pathophysiology
of AN and binge eating [157, 166]. Simply carrying the
S-allele increases risk of AN and binge eating [157, 167].
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Particularly the 5-HTTLPR (serotonin-transporter-linked
promoter region) S-allele has been linked to AN, high anxi-
ety, and low levels of impulsiveness in some studies [157].
A study by Akkermann et al. [167] investigated the associa-
tion between the 5-HTTLPR and binge eating to determine
if the 5S-HTTLPR genotype influenced the severity of binge
eating. Women prone to binge eating and carrying the
S-allele showed significantly higher levels of BN scores.
Among these women, those with s/s genotype also had
higher levels of state anxiety and a tendency for higher
impulsivity [167].

Not all researchers are in agreement about the relation-
ship of the S-allele and the pathophysiology of BN. Lee
[168] found that overall EDs were significantly associated
with the S-allele and genotype, but a meta-analysis led to
the conclusion that while AN was associated with the
S-allele and the S carrier genotype, BN was not associated
with this allele [168]. Racine et al. [169] found that the
T-allele and the S-allele gene were associated with higher
levels of impulsivity, but there were no main effects for the
5-HT genotypes on any binge-eating measure, and interac-
tion between genotypes, impulsivity, and dietary restraint
were nonsignificant [169].

6.3.2.4 Dopamine

Among the many candidate genes analyzed in patients with
FED, those involved in dopaminergic functions may be of
special relevance, as dopamine is known to play a significant
role in feeding behavior, the distortion of body image, hyper-
activity, and reward and reinforcement processes [139].
Dopamine is classified as a catecholamine (a class of mole-
cules that serve as neurotransmitters and hormones).
Dopamine is a precursor (forerunner) of adrenaline and
another closely related molecule, noradrenaline. Central
DOP mechanisms are involved in the reward and motiva-
tional aspects of eating and food choices, and they play a role
in the compulsive feeding patterns observed in BN and purg-
ing disorders [170]. Foods high in fats and sugars are likely
to promote DOP stimulation [171]. It has been hypothesized
that deficiencies in DOP may promote reward-seeking
behaviors that result in instant gratification such as carbohy-
drate eating binges [172—174]. Reduced food intake engages
mesolimbic dopamine neurons, thereby increasing the risk of
anorexia nervosa by rewarding dieting behavior. Recent
fMRI studies have confirmed the activation of dopamine
neurons in patients with anorexia nervosa, but it is not clear
whether this response is due to the disorder or to its resulting
nutritional deficit.

When the body senses the shortage of nutrients, it rapidly
shifts behavior toward the normal physiological food forag-
ing response and the mesolimbic dopamine neurons may be
involved in that process. On the other hand, the altered dopa-
mine status of anorexics has been suggested to result from a

brain abnormality that underlies their complex emotional
disorder. Also, DOP can contribute to the hyperactive char-
acteristic in AN patients via increased concentrations of
DOP in the hypothalamus [139, 175, 176].

Genetic variants in dopamine pathways affect personality
dimensions displayed by patients with ED. However, the
complexity of the body’s systems and number of different
pathways and receptors make targeting the role/concentra-
tion of DOP in the pathophysiology of both AN and BN dif-
ficult [177]. Food restriction in AN not only decreases
overstimulation but also sensitizes the dopamine system.
That coupled with an extreme fear of weight gain creates a
situation where dangerous weight loss occurs due to the fail-
ure of normal eating stimulating mechanisms. In patients
with BN, the need for control paired with hyposensitive
dopamine circuits can lead to periods of food restriction and
episodes of binge eating and purging [178].

6.3.2.5 Catechol-O-methyltransferase

In spite of not being classified as a neurotransmitter, catechol-
O-methyltransferase (COMT) is an important protein in the
degradation of DOP and other catecholamines in the brain,
so it deserves attention in the discussion of ED. It is one of
several enzymes that degrade catecholamines such as DOP,
epinephrine, and norepinephrine. Dysregulation of DOP
has been implicated in many genetic studies related to BN
[170, 171].

Patients with BN and BED presented higher S-COMT
activity in erythrocytes, which is in agreement with previous
studies on the literature addressing the high-activity COMT
allele, Val158, as risk factor for ED [179]. The COMT gene
lies in a chromosomal region that is of interest in investiga-
tions of psychosis and mood disorders [165]. In particular,
regions on chromosome 10 have been linked to BN and obe-
sity [180]. However, despite a considerable research effort, a
clear relationship between the genetic variation in specific
chromosomes and the psychiatric phenotype has not been
substantiated [144, 181].

6.3.3 Peptides and Proteins

Individuals with a FED are less sensitive to the satiating
effects of food [169, 182, 183]. For example, after eating BN
patients report lower subjective ratings of fullness than other
individuals [183]. Ample evidence supports the notion that
individuals with BN have a disturbance in satiation, which
helps explain the consumption of very large amounts of food
that is recorded during binge meals in laboratory settings
[183-187].

There are several specific physiological mechanisms that
help explain the deficit in the normal development of satia-
tion when individuals with a FED consume food. Peptide
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signals from surrounding tissues communicate with the
hypothalamus to control hunger and eating behavior [134].
Abnormal levels of leptin, ghrelin (the satiety peptide), cho-
lecystokinin (CCK), and androgens have all been implicated
as playing a role in food intake, satiety signaling and binge-
eating behavior [188].

6.3.3.1 Leptin

Leptin is an adipose-derived hormone that plays a key role
in regulating energy intake and energy expenditure, includ-
ing appetite and metabolism [189]. Leptin level alterations
in FEDs have been hypothesized as maintenance factors for
pathological reward-related FED behaviors, given leptin’s
role in the dopaminergic reward systems [152]. Certain lev-
els of leptin must exist in order to support menstruation;
consequently, low leptin levels have been linked with
amenorrhea.

Low leptin levels have also been associated with AN [190,
191]; however, the relationship with BN is more controver-
sial. Some studies have found that individuals with BN have
low levels of serum leptin [121, 122, 192, 193] while others
have reported that leptin concentrations were significantly
higher in patients with BN than in a comparison group [194].
There is also no consensus among researchers examining ED
patients about whether plasma levels of leptin are signifi-
cantly related with patients’ body weight or BMI [195-200].
In one study of 62 patients with FEDs and 41 healthy con-
trols, in the presence of high levels of FED psychopathology,
leptin levels were negatively associated with dietary restraint
and compensatory exercise, and positively associated with
both emotional and binge eating. Leptin also showed an indi-
rect effect on the association between BMI and all reward-
related behaviors. These results suggest that a variation of
BMI maintains pathological FED behaviors created when
there is a variation in leptin levels. Considering the role of
leptin in reward mechanisms, results of this study seem to
confirm an aberrant food-related reward mechanism in FED
patients [201].

6.3.3.2 Ghrelin

Ghrelin is a hormone that stimulates hunger. It is consid-
ered the counterpart to the hormone leptin, produced by
adipose tissue, which induces satiation when present at
higher levels. Ghrelin is produced mainly by P/D1 cells lin-
ing the fundus of the human stomach and by the epsilon
cells of the pancreas. Ghrelin levels increase before meals
and decrease after meals. Both acute and chronic fasting
increase ghrelin levels [134, 202, 203]. Weight loss brought
about by dieting causes ghrelin levels to rise as body weight
and body fat decline. Ghrelin may blunt the appetite-reduc-
ing effect of leptin [204]. Because ghrelin levels increase
before meals, it would be expected that ghrelin levels are
higher in individuals in the acute stage of AN. Schalla &

Stengel [203] compared patients with AN to healthy lean
subjects and found that AN patients had double the levels
of fasting and 24-h ghrelin levels. The effects of ghrelin are
unclear in those who chronically suffer from AN. However,
research has shown that ghrelin levels drop in individuals
with AN who are receiving treatment. This information
could explain why AN patients are even more resistant to
food during treatment, making the recovery process very
difficult [23, 144].

It has been suggested that individuals with BN have high
ghrelin levels [205]. Supporting the hypothesis that individu-
als with BN have high ghrelin levels, Kojima et al. [205]
found that patients with BN exhibit elevated ghrelin levels
before meals and reduced ghrelin suppression after eating.
Postprandial ghrelin suppression is significantly attenuated
in patients with BN compared to individuals who do not have
BN [205, 206]. Monteleone et al. [204] also found that the
ghrelin levels of individuals with BN did not decrease as
much as would be expected after a meal. In healthy women,
circulating ghrelin showed a drastic decrease after food
intake, whereas this response was significantly blunted for
individuals with BN. The blunted ghrelin response to food
ingestion for individuals with BN may explain the impaired
suppression of the drive to eat following a meal, which can
lead to binge eating [204]. Elevated ghrelin levels have all
been found to decrease significantly after treatment, despite
similar BMI, percent body fat, and leptin levels [121, 206].
When ghrelin levels return to normal for an individual with a
FED, abnormal eating behavior, and depressive symptoms
both improve [121].

6.3.3.3 Cholecystokinin

Cholecystokinin (CCK) is a peptide hormone of the gastroin-
testinal system responsible for stimulating the digestion of
fat and protein. It also acts as a hunger suppressant and con-
tributes to the feeling of satiation [207]. Individuals with BN
have a reduced level of postprandial CCK compared to indi-
viduals who do not have FEDs [184, 208-212].

The development of CCK and satiety has been greatly
explored in BN, including gastric capacity, gastric empty-
ing, gastric relaxation reflex, and the postprandial release
of CCK [43, 45]. A significant enlarged gastric capacity
has been found in women with BN compared to non-BN
women [213]. This suggests that a larger amount of food
must be consumed before the development of gastric sig-
nals. Along with this gastrointestinal abnormality, gastric
emptying has found to be delayed in women with BN [45,
208, 214-216]. As a result of this irregularity, there may be
a delay in the development of satiety cues that result from
the presence of food in the intestine. Finally, another gas-
trointestinal problem that arises with BN is that there is a
reduced gastric relaxation occurring following food inges-
tion [217].
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6.3.3.4 Brain-Derived Neurotrophic Factor

Lastly, certain proteins, such as brain-derived neurotrophic
factor (BDNF), have been implicated in the etiology of an
ED. This protein may influence an individual’s vulnerability
to AN and BN [180] via regulation of apatite control [134,
149]. Specifically, the genetic contribution of the BDNF-
specific receptor neurotrophic tyrosine kinase receptor type
2 (NTRK?2), is implicated in the susceptibility of developing
a FED [218]. In most candidate gene association studies
(CGASs), decreased levels of BDNF are typically present in
those with AN [134, 219]. It is important to note the diffi-
culty in linking protein levels to genetic traits associated with
an eating disorder. If protein levels return to normal with
restored weight and proper nutrition, the disturbed protein
levels may be related to improper nutrition rather than the
traits associated with the eating disorder [134].

6.4 Future Directions

6.4.1 Anorexia Nervosa

Individuals with AN frequently lack insight into their prob-
lems and often deny the existence of problems related to eat-
ing. They are often reluctant to seek help from friends, family
members, or health professionals, because the eating disor-
der becomes a lifestyle, and they fear changing their habits
and gaining weight. When they do seek help on their own, it
may be due to severe distress over physical or psychological
problems that occur because of the eating disorder or in con-
junction with the eating disorder. In an attempt to conceal
their disorder from health professionals, individuals with AN
may try to hide signs of this disorder or might provide inac-
curate information to the clinician [44]. For example, an
individual with AN might drink a lot of water prior to being
weighed by a professional or might hide weights in her cloth-
ing to increase the number on the scale.

Treatment must be specific to each individual because of
the different levels of severity and because of the unique
characteristics each individual with AN develops [44, 220].
Effective treatment of individuals with AN should include
weight restoration and restoring healthy eating habits.
However, successful treatment of AN requires more than a
focus on eating and weight gain. Focus on emotional issues
that are related to the disorder and family conflicts that con-
tribute to the disorder are also needed [44].

Successful treatment depends on the individual with AN
gaining weight and maintaining a normal weight and adequate
nutrition. Initially in treatment, the focus is on supporting the
individual with AN and building a cooperative relationship
with her while she gains weight. Because of the cognitive
impairments resulting from semi-starvation, it will be difficult
to deal with emotional and interpersonal problems until the

individual’s weight returns to the normal range [44]. Sometimes,
however, the focus on weight gain may be too narrow, so that
the person gains weight during treatment, but has not accepted
that weight gain or changed her attitudes and perceptions
related to weight and eating. Many patients with anorexia gain
weight in treatment but then lose it soon after leaving treat-
ment. Also, some treatment programs focus on rapid weight
gain, which will be difficult for the individual with anorexia
both psychologically and physically, and may expose the indi-
vidual to some serious health risks, such as heart failure [44].
Weight restoration must be done gradually and patiently.
Additionally, returning the individual with AN to a normal
pattern of eating can be either easily accomplished or
extremely difficult, depending on how long the disorder has
persisted. She may rebel against a 2000-3000-cal diet because
she will feel as though she is being overfed and may, there-
fore, also stop cooperating with other aspects of treatment.
Therefore, enlisting the help of a dietitian can assist in educat-
ing the person about her nutritional needs. However, includ-
ing too many professionals into the treatment might pose
problems for the person being treated for AN, so an ideal
approach might be for the therapist to work closely with the
nutritionist [44]. There are also physical reasons that she will
be unable to resume a normal diet immediately. Attempting
rapid weight gain in a person who has been starving may lead
to excessive fluid retention with a risk of heart failure. In
addition, any nourishment may be difficult for her because of
her empty and shrunken stomach. So, eating may trigger nau-
sea and vomiting, and these physical responses must be care-
fully distinguished from common psychological variables,
such as revulsion at food and self-induced vomiting [44].
Without early, aggressive intervention, AN will most likely
last for several years, and it may persist or reoccur throughout
the individual’s life [44]. Long-term follow-up studies reveal
a mortality rate as high as 18%, with the majority of deaths
related to medical complications of the disorder [28].
Current research is focusing on the use of ghrelin agonists/
antagonists and the treatment of ED; however, most studies
are animal-based studies and only few studies have used
human subjects with AN. For example, ghrelin antagonists
have been found to reduce the hyperactivity associated with
AN but may cause appetite depression. Therefore, treatment
with ghrelin antagonists is controversial. Ghrelin agonists are
a possible treatment option for AN-R due to the resultant
increase in food intake seen in human subjects. Yet, larger
studies using human subjects are needed to clearly under-
stand the relationship between ghrelin and AN-R and more
studies need to focus on ghrelin and the AN-BP subtype [23].
Serotonin is also being considered for the use of AN treat-
ment [147]. Additional treatments under investigation include
ketamine, an n-methyl-D-aspartate (NMDA) receptor antago-
nist, which may be useful in the treatment of various psychi-
atric disorders, including depression, anxiety, and substance
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abuse disorders. While ketamine may be useful, particularly
in combination with other therapies, future studies are needed
to determine the efficacy and safety in patients with AN [221].

6.4.2 Bulimia Nervosa

There are many effective treatment options for individuals
with BN, such as pharmacology (most commonly anti-
depressant medications) [222], psychological treatment,
therapeutic exercise such as yoga, and behavioral modifica-
tion. Cognitive behavior therapy is effective in reducing the
symptoms of BN and BED [223]. However, even though
improvement over a short-term period is commonly found in
the research literature, treatment may have a more limited
effect over the longer term [224]. Vigilance is needed in
helping girls and women to have healthy eating patterns and
to avoid BN and other EDs in a culture that places so much
emphasis on physical appearance and has such unrealistic
ideals regarding the weight and shape of the human body.

It would be great if FEDs could be prevented from occur-
ring (primary prevention) but that goal seems unattainable
based on the research on past prevention programs. Efforts to
prevent FEDs shave produced temporary results, a change in
knowledge but no change in attitudes or behavior, or an
increase in symptoms of ED [225-227]. Unfortunately, pre-
vention efforts can lead girls and young women to focus even
more than they had before on their bodies and on dieting, and
may promote unhealthy behaviors among especially vulner-
able girls [44]. Another reason that primary prevention is so
difficult is that any prevention programs are unlikely to have
as much of an effect on girls and young women as the influ-
ence of their peers and of media messages. Therefore, the
best type of prevention for a FED may be secondary preven-
tion—identifying the early signs of trouble and starting treat-
ment as soon as possible.

6.4.3 Secondary Prevention and Education

Health professionals must be educated about the dangers and
warning signs of FEDs to promote early recognition, evalua-
tion, and treatment. Parents, teachers, and coaches who rec-
ognize common signs of an eating disorder in girls or young
women should express their concerns to these individuals
and their parents and should also encourage them to seek
further evaluation. Because individuals often develop an eat-
ing disorder in the aftermath of a diet, overweight individu-
als should be encouraged to lose weight through nutritionally
balanced meals and exercise rather than by strict dieting that
can trigger binge eating and purging cycles [46]. Health pro-
fessionals must develop realistic attitudes about body weight
and shape in order to communicate information effectively
and to promote appropriate preventive efforts.

Early diagnosis of a FED is related to a better prognosis
because the patient is more receptive to treatment. Earlier
diagnosis is an important first step for many patients and
allows for intervention before the adverse eating patterns are
ingrained due to repetition [228]. Vigilant friends and family
can notice signs and symptoms of the FED and attempt to
seek proper help. If a FED is suspected, one of the most prac-
tical screening tools to use in the primary care setting is the
SCOFF questionnaire [229]. Because of its 12.5% false-
positive rate, this test is not sufficiently accurate for diagnos-
ing ED, but it is an appropriate screening tool that physicians
can use as a first step in identifying and treating the
FED. Although a substantial amount of progress has been
made in the field of eating disorder research and treatment,
there are still many questions without answers. By reading
this book, you will see where we are on the journey toward
better understanding and treating ED.

6.5 Concluding Remarks

The key feature of AN is the refusal of the girl or woman to
eat an adequate amount of food [44]. BN is an eating disor-
der that involves binge eating and the use of inappropriate
methods to avoid weight gain [230]. There are also shared
qualities, as more than half of patients diagnosed with AN-R
crossover to AN-BP and approximately one-third crossover
to BN during the first 5 years of being diagnosed with an eat-
ing disorder [231].

All of the physiological changes that occur in AN are
caused by malnutrition or “semi-starvation” [44]. Those
changes are the adaptive responses of the body to survive
despite inadequate intake of food: conservation of energy,
shifts in electrolyte balances, attempts to use fat and spare
the body’s glucose and protein, and changes in the function-
ing of the hypothalamus and the pituitary gland.

With fluctuating eating patterns, individuals with BN are
at risk for developing cardiovascular health problems [114]
such as coronary artery disease, hypertension, and conges-
tive heart failure [116-120]. Many other adverse health con-
ditions are also associated with the disorder such as
alcoholism, panic disorder, generalized anxiety disorder,
phobia, and major depression [129]. Two of the most preva-
lent co-occurring conditions for individuals with BN are
anxiety and depression [232].

Both genetics and environmental factors (culture and
family) play large roles in the behavioral, neurobiological,
and temperamental variables that represent the core features
of FED development. The family environment is especially
important in the development of a FED, since adolescence is
a particularly vulnerable age for females [230].

The psychological and physiological aspects of BN are
often tightly linked [233]. Biomarkers associated with BN
include but are not limited to the dysregulation of hor-
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mones that contribute to irregular dieting behaviors, pos-
sibly through serotonergic mechanisms [43]. Alterations in
5-HT and DOP can result in the dysregulation of mood,
satiety, appetite, sleep, muscle contraction, and some cog-
nitive functions including memory and learning [155,
156]. Research does not indicate a direct relationship
between pathophysiological markers and the diagnosis of
AN [94].

The initial evaluation of an individual with an eating dis-
order must include a comprehensive physical exam and
health history to rule out existing physiological pathology.
Several lab tests, including a complete blood count (i.e.,
full blood chemistry, electrolyte profile, liver and function
tests, and urinalysis) should also be performed. An EKG is
essential to evaluate the cardiovascular system and to rule
out potentially life-threatening arrhythmias, and a chest
X-ray may be performed to evaluate heart size and place-
ment [234].

A number of long-term complications may result from the
prolonged and severe malnutrition that often accompanies
ED. Medical complications can be expected to progress as
long as the individual continues to exercise without proper
nutritional intake [63]. Inadequate nutritional intake and
poor absorption of nutrients result in physical consequences,
including extreme weight loss, electrolyte imbalances, car-
diac abnormalities, hormonal changes, central nervous sys-
tem abnormalities, bone loss, and muscle wasting.
Unfortunately, these physical consequences can result in
death; therefore, adequate nutritional intake and weight res-
toration are vital in the treatment of a FED [28].

Chapter Review Questions

1. Incidence of Feeding and Eating Disorders is of signifi-
cant concern due to Feeding and Eating Disorders asso-
ciation with
(a) Mental illness
(b) Substance use
(c) Low Socioeconomic status
(d) Adverse acute and chronic health consequences

2. Known predictors at the core of Anorexia Nervosa
include all except
(a) Concerns about weight
(b) Fear of being fat
(c) A desire to please others
(d) An extreme desire to be thin

3. Factors associated with the rate of crossover from
Anorexia Nervosa to Bulimia Nervosa include
(a) Common traits such as obsessiveness and high

self-directedness
(b) A history of anxiety and/or childhood sexual abuse
(c) A tendency to strive for perfectionism
(d) Symptom overlap between the two disorders

ISEN A R AN il

—

. Which is not a characteristic that impacts Feeding and

Eating Disorder health outcomes?

(a) Low self-esteem

(b) Experiences in adolescence

(c) Medical and psychological comorbidity
(d) Occupation

. Which Feeding and Eating Disorder is more common?

(a) Anorexia Nervosa

(b) Bulimia Nervosa

(c) Anorexia type 2

(d) Anorexia-exercise type ¢

. Which is a subtype of Anorexia Nervosa?

(a) Restricting subtype
(b) Exercise subtype
(c) Anorexia type 2
(d) Nervosa subtype
is the most common medical cause
of death in people with Anorexia Nervosa.
(a) neuropathy
(b) Bradycardia
(c) Heart Disease
(d) Osteoporosis

. Often times, individuals with Anorexia Nervosa feel

bloated and full because food can stay in the stomach for
hours) as opposed to the normal passage time

of ___ hour(s).

(a) 4-5,1

(b) 6-7,4-5

(c) 2-3,3-4

(d) 1,4-5

. Which of the following is known to stimulate hunger?

(a) Leptin
(b) Cholecystokinin
(c) Ghrelin
(d) Peptide Y-Y
is synthesized extensively in the human
gastrointestinal tract, and helps regulate appetite, sleep
patterns, and mood.
(a) Leptin
(b) Serotonin
(c) Dopamine
(d) Catechol-O-methyltransferase

Answers

b

O ® 0 a0
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Learning Objectives
Upon completion of reading this chapter, the reader will be
able to the following:

* Become aware of the importance of sex hormone fluctua-
tions for females

e Learn the different terminology utilized related to men-
strual cycle phases

e Understand estrogen and progesterone differences across
menstrual cycle phases

e Become aware of the limitations of the existent research

e Understand the effects of estrogen on substrate metabo-
lism at rest and during exercise

e Understand the effects of progesterone on substrate
metabolism at rest and during exercise

* Understand the interactions between estrogen and proges-
terone with other hormones and regulatory proteins

7.1 Introduction

Although research in sex differences and exercise is exten-
sive, current exercise recommendations have been developed
based on scientific research studies carried out mainly in
men (~70% of the studies in exercise science) [1]. The main
reason for exclusion of women has been the complexity of
their hormonal make-up and fluctuations during the men-
strual cycle (MC) throughout the lifespan. In fertile years,
sex hormone fluctuations impact functions beyond reproduc-
tion (i.e., substrate metabolism, risk of injury, or fatigabil-
ity). All of these have an effect in the responses and
adaptations to exercise and performance.

M. Fernandez-del-Valle (<)
Department of Functional Biology, School of Medicine and Health
Sciences, University of Oviedo, Oviedo, Asturias, Spain

Health Research Institute of the Principality of Asturias (ISPA),
Oviedo, Asturias, Spain
e-mail: dr.maria@fdelvalle.net

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023

In general, research in the physiological impact of sex
hormones has shown a link between hormone concentrations
and fat deposition or bone and muscular health [2]. But,
research in the influence of sex hormones on substrate
metabolism has shown to be controversial. Methodological
limitations, sample size, oversimplification in the classifica-
tion of MC phases and the complexity of designing studies
that analyze more than two MC time-points have led to con-
tradictory results in effects of exercise on substrate utiliza-
tion [3-6]. These circumstances have made difficult to
interpret results, so they must be analyzed carefully.

Normal reproductive years of women are characterized
by monthly changes in sex hormonal concentrations in
phases during the MC. Normal MC (28 + 7 days) starts with
menstruation (day 1). In order to contextualize research find-
ings, we are going to define MC phases based on estrogen
and progesterone (P,) fluctuations. MC have two distinct
phases, the follicular phase (FP) and the luteal phase (LP),
which are separated by ovulation, sometimes referred to as
the mid-cycle (around day 14). Based on the varying level of
17p-estradiol (E,)—the most common form of estrogen—
and P,, both FP and LP could be subdivided in early and late
stages (see Fig. 7.1): Early-FP (days 1-7) is characterized by
low E, and P, levels with E, level being higher than P,.
Late-FP (days 8—13) is characterized by the increasing level
of E, (E, peaks in this phase) while P, level remains low.
Early-LP (days 14-21) is characterized by increasing P,
level (P, peaks at the end of this phase) and elevated E, con-
centration that remains lower than P,. Lastly, Late-LP (day
21-28) is characterized by decreasing levels of P, and E,
levels, which remains lower than P,. The changes in concen-
trations of E, and P, are shown in Figs. 7.1 and 7.2. In this
context, we are going to review the research findings in sub-
strate metabolism and MD.
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Fig. 7.1 Representation of different phases of a 28-day
menstrual cycle and corresponding blood level of estrogen
and progesterone. Figure courtesy of Eloi Badia-Rovira, BSc,
University of Lleida, Spain. EFP early follicular phase (day
1-7); LFP late follicular phase (day 8—13); ELP early luteal
phase (days 14-21); LLP late luteal phase (days 22-28)
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Fig. 7.2 Color-coded representation of estrogen and progesterone
fluctuations throughout a 28-day menstrual cycle and main days
selected for research in substrate metabolism. E, estradiol, P, progester-
one; | E,P, low estradiol and progesterone concentrations, with estra-
diol above progesterone; 1 E, | P, high estradiol concentrations;
t P,E, significantly elevated progesterone concentrations, higher than
elevated estrogen concentrations; <>P,E, moderately elevated concen-
trations of progesterone that remain higher than estradiol; Early-FP

7.2  Research Findings and Contemporary
Understanding of the Issues
in Substrate Metabolism

7.2.1 Methodological Limitations

and Recommendations

Research in substrate metabolism has focused predominantly
on the study of aerobic exercise (AE) [5—15] with very little
research in RT [16—18]. The main days studied are days 2-9
of the MC [5, 7-11, 13—15] which correspond to early-FP
and mid-FP, and days 18-27 of the MC [5, 8, 10, 14] which
correspond to mid-LP (see Fig. 7.2). Therefore, researchers
have mainly compared |E,P, levels with 1P,E,. The over-
simplification of terminology and lack to study MC time-
points (phases) that include peak E, have generated some
confusion. For example, when analyzing FP none of the
time-points selected matched peak E, levels (occurring
~2 days before ovulation) [19], hence, missing to examine
the effects of high concentrations E, alone (with very low
P,). Figure 7.2. shows the days selected on studies compar-
ing two MC phases: early-FP (purple border) versus early- to

early follicular phase; Late-FP late follicular phase; Early-LP early
luteal phase; Late-LP late luteal phase. Color code: light- and dark-
colored cells correspond to low and high hormone concentrations,
respectively: Pink—represents P, hormone concentrations, and
Purple—represents E, hormone concentrations. Borders: purple—main
days selected to assess FP (early- and mid-point FP); red—main days
selected to study LP (second half of early-LP and mid-point LP);
blue—main days selected to study Late-LP (only a few studies)

mid-LP (red border), and one study selecting late-LP (blue
border). Also, it is worth to mention that most studies referred
to mid-point LP as a phase of elevated E, concentration
rather than 1P,FE, (peak concentration of P, followed by
increased levels of E,). Overall, only one study in substrate
metabolism included three MC phases: early-FP (days 2-6),
and late-FP and mid-LP in which the selected days were not
provided [9]. Lastly, the available literature in RT have
focused mainly on muscular fitness (muscle mass and mus-
cular strength) with only three studies analyzing substrate
utilization [16—18]. Thus, further study of the effects of AE
and RT on substrate metabolism during different phases of
MC addressing all these limitations could help to optimize
RT exercise prescription for women.

In a review published in 2019, de Jonge et al. analyzed the
research in exercise and MC published between 2008 and
2018 [20] with the purpose of outlining “Methodological
recommendations for MC research in sports and exercise.”
They reported that, despite that sex hormones are likely to
influence responses to exercise in different ways, only about
40% of the studies included quantification of E, and P,.
Additionally, sample sizes were found to be rather small
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(i.e., most samples <10 and only a few between 15 and 20).
Based on their findings they propose the following recom-
mendations to improve MC research:

1. A combination of three methods to verify menstrual cycle
phase: “the calendar-based counting method combined
with urinary luteinizing hormone surge testing and the
measurement of serum estrogen and progesterone con-
centrations at the time of testing.” The verification limit
for P, should be >16 nmol L to detect a non-luteal phase-
deficient cycle (low progesterone levels) or normal ovula-
tory cycle.

2. The inclusion of the late follicular estrogen peak.

3. Sample size should be enough to detect significant
changes. So, inclusion of effect sizes, power, and/or sam-
ple size calculations should be considered when design-
ing studies and reporting results.

These methodological recommendations will help clari-
fying some of the contradictory findings on the effects of the

MC on exercise performance in general, and more specifi-
cally on the effects of MC in substrate metabolism.

7.2.2 Substrate Metabolism at Rest

Metabolism is the term used to describe all the biological
activity occurring in the body to maintain homeostasis.
When comparing sexes, E, enhances whole-body metabolic
rate in women about one-third as testosterone does in men
[21]. While estrogen and P, are considered primarily repro-
ductive hormones, they also have an impact in resting fat and
CHO metabolism [22] by acting either directly on liver, mus-
cle, and adipose tissue [23]. Figure 7.3. summarizes the
effect of E, and P, concentrations on fat and carbohydrate
metabolism in women with normal MC.

7.2.2.1 Estrogen Receptors and Estrogen Action
Estrogen receptors (ERs) are proteins found in multiple tis-
sues (i.e., liver, muscle, adipose tissue, brain, etc.).

BLOOD VESSEL
Estrogen FEA Progesterone FEA Progesterone Proteins
. FFA
Protein T Estrogen 'l S 1 1 Glucose‘
1 — ; II 1 1 1
! 7\ I 1 1 \
! 7\ 1 Il 1 1 \
! / | I p | 1 \
I / 1 I} p | | \
] ! 1 h k 1 1 \
1 / 1 ! h 1 1 \\
] ! 1 I / 1 | \
] II 1 1 I} 1 ! \
I / 1 I / 1 1 \
" 7 ] 1 1 1 1 \
. 1 i 1
/ I Glycogenesis \ / IG synthesis & . ' ] \ /:/ o Glycolysis (quc@
[ 1 with E, and P +E, | e Lipolysis | AAutilization e
I Gluconeogenesis (- with P, T with E, 1 Twith Pg+E, Glycogenolysis
" 1 with Pg+E, o kil HSL activity 11Qvsd  TwithE,
Glycogenolysis 1 LPLactivity T with E, 1 Glycogenolysis
! 1 with Py +E i el
h T with E, 1 . withPg+E;  Twith TE/P IMCL T with E,
h |‘ o Qvsd TQvsd GLUT4 transportert
1 PT-1 -HAD i
GLUT-4 transporter ? ith g P Twith E,
AA breakdown T with E, 1 i h Pz
Q"“h Pg+E; j \.Lwith Pg+E; / K"‘"t 9 /
Liver Adipose Tissue Muscle

Fig.7.3 Summary of the effects of estradiol and progesterone concen-
trations on fat and carbohydrate metabolism in women with normal
menstrual cycle. FFA free fatty acids; E; estradiol; P, progesterone; TG
triglycerides; AA amino acids; LPL lipoprotein lipase; HSL hormone-
sensitive lipase; CPT-1 carnitine palmitoyltransferase-1; 3-HAD -3-
hydroxyacyl-CoA dehydrogenase; Gluc. glucose; 1 increased the flux in

pathway; | decreased the flux in pathway; < no change in flux; tE/P
higher estrogen-to-progesterone ratio (lower concentration of P, rela-
tive to E); @ vs 8 women compared to men and not between menstrual
cycle phases; T glucose uptake concomitant to activation of glycogen
synthase
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Intracellular ERs can be found at the nucleus, membrane,
cytoplasm, endoplasmic reticulum, and mitochondria (capa-
ble of modulating gene transcription and activate signaling
processes mainly through second messengers). The two
major types of ERs include alpha (ER«) and beta (ERf) and
they have similar affinity for E,. Their distribution differs
substantially by tissue, and the proportion is higher during
women’s fertile years compared with the menopause.
Adipose tissue, liver, and skeletal have higher expression of
ERa compared to ERP [19]. More specifically, ERa is largely
expressed in Type I muscle fibers. This is of great impor-
tance, because (1) research in sex differences and fiber-type
composition have concluded that Type I fibers are more prev-
alent in women [24]; and (2) stimulation of ER« is normally
associated with increased lipolysis, fat oxidation, and glu-
cose tolerance. The stimulation of ERf is associated with
lipogenesis and insulin resistance [19]. Hence, it shows a
greater potential in women to utilize fat metabolism com-
pared to men.

7.2.2.2 Effects of Estrogen and Progesterone

on Carbohydrate and Fat Metabolism
In order to understand how research examined substrate
metabolism, we show the most common measurement tech-
niques for quantification of both carbohydrate (CHO) and fat
metabolism (see Table 7.1.).

Table 7.1 Measurement techniques and location for quantification of
substrate metabolism in human research. Adapted with permission
from Ruby BC. Gender differences in carbohydrate metabolism: Rest,
exercise and post-exercise. Gender Differences in Metabolism: Practical
and Nutritional Implications. 1999:121-54 [25]

Assessment method Location

Invasive Blood glucose, fatty acids, or Whole-body oxidation
glycerol
Muscle biopsy Muscle glycogen and
IMCL

Muscle tissue mRNA
expression

TG, LPL, or HSL
content

Adipose Tissue mRNA
expression

Hepatic glucose
production (Ra)
Glucose uptake by the
tissues (Rd)

Rate of lipolysis
(glycerol Ra)

Whole-body oxidation

Adipose Tissue biopsy

Isotope Tracer methodology

Non-
invasive

Respiratory Exchange Ratio
(RER)

Magnetic Resonance
Spectroscopy (MRS)

Variable: single or
multiple sites

RER respiratory exchange ratio; MRS magnetic resonance spectros-
copy; PET positron emission tomography, mRNA messenger RNA;
IMCL intramyocellular lipids; 7G triglycerides; LPL lipoprotein lipase;
HSL hormone-sensitive lipase; Ra rate of appearance; Rd rate of
disappearance

Most data available indicate that women use relatively
more fat than men at rest and at any given submaximal inten-
sity [6, 26, 27]. Increased E, and P, concentrations alter
metabolic pathways and regulate glucose homeostasis with
the purpose of conserving CHO and utilize fats [28]. Some
initial studies showed no differences in substrate metabolism
when comparing women with normal (N) and abnormal
(ABN) MC (N <32 and ABN > 32 days) [29-31]. The study
by Ruby et al. [29] measured CHO metabolism through glu-
cose rates of appearance (Ra) and disappearance (Rd) in
blood. Ra is determined by endogenous release and the pro-
duction of glucose to plasma (liver glycogenolysis and glu-
coneogenesis, respectively) and Rd. is determined by
insulin-mediated and contraction-mediated glucose trans-
port. The group of women with abnormal MC supplemented
with E, showed a decrease in CHO utilization at rest [29]. In
the same study, the authors assessed the Respiratory
Exchange Ratio (RER). RER is a quotient between CO, pro-
duction (VCO,) and O, utilization (VO,), where 1 represents
100% use of CHO and 0.7 represents 100% use of fats. The
study did not find correlation between RER and glucose Ra
or Rd., suggesting that glucose utilized during exercise could
have been from muscle stores (muscle glycogen) rather than
blood plasma. Another study using muscle biopsies at rest
showed that women in late-LP had significant lower glyco-
gen stores at the quadriceps. Also, resting biceps glycogen
stores were lower than the quadriceps in women, but similar
to men and between phases. Liver glycogen at rest was simi-
lar between sexes and between MC phases [16].

At a molecular level, E, supplementation in animals was
found to aid in restoring the activity of carnitine palmitoyl-
transferase-1 (CPT-1) and f-3-hydroxyacyl-CoA dehydroge-
nase (f-HAD) [32-34]. These are key elements in the
transport and oxidation of fats in the mitochondria. In this
sense, elevated E, concentrations have been found to increase
fatty acid transport (CP7T-1) and oxidation (f-HAD) in
women with normal MC [14, 34], which results in more fats
being “burned.” In a study by Campbell et al. [32], E, stimu-
latory effect on CPT-1 was reversed with P, supplementa-
tion, presenting P, as a contributor to reduce fatty acid
transport to the mitochondria.

Glucose tolerance is also influenced by hormonal fluctua-
tions in women during the MC. Insulin resistance increases
with both E, [35, 36] and P, [36]. A longitudinal study with
257 premenopausal women concluded that insulin resistance
begins to increase at the end of late-FP (close to ovulation)
and reaches the maximum levels during LP (including both
early- and late-LP). Another study investigating insulin sen-
sitivity in a group of young women supplemented with E,
and P, with premature ovarian failure—a condition charac-
terized by low levels of estrogen—showed a significant
decrease in insulin sensitivity during LP [37]. This fact high-
lights the important dual effect of E, on both fat transport and
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oxidation, and inhibition of glucose transport. At the same
time, muscle glycogen seems to be affected by hormonal
fluctuations during the MC. Even in resting conditions, mus-
cle glycogen levels are higher during mid-LP compared to
early-FP [38—40]. In this sense, animal research has shown
increased glycogen synthase activity when E, concentrations
are elevated [41]. However, research including women is
necessary to determine if this happens through the different
phases of the human MC.

Results in the effects of P, in substrate utilization have
been contradictory as both antagonistic and synergistic
relationships with E, have been described [32, 42-44].
Human research suggests that P, stimulates the Glucose
transporter type 4 (GLUT4) synthesis [14] and GLUT4
translocation to the sarcolemma [14, 45], favoring glucose
uptake as opposed to E, [36]. In this sense, Yeung et al. [36]
reported an increased glucose control during early-LP and
mid-LP compared to early-FP that was associated to high P,
levels. So, the potential for increased fat oxidation and glu-
cose sparing effects of E, could be blunted during early- and
mid-point LP by elevated P, concentrations above E,. It is
important to note that research in the effects of P, or E, alone
is scarce, and, consequently, the effects of both E, and P,
should be examined carefully and taking into account the
relative concentrations.

In 2010, a review published by Oosthuyse and Bosch [34]
described estrogen to progesterone ratio (E/P) as an impor-
tant factor to consider when studying substrate metabolism.
In their summary, they showed that studies including women
with a higher E/P ratio (lower concentration of P, relative to
E,) during mid-point LP displayed a significantly increased
fat oxidation and overall exercise performance when com-
pared to early-FP [34]. But, women with a low E/P (higher
concentration of P, relative to E,) did not raise significant
differences between early-FP and mid-point LP. Missing to
analyze the E/P could have impacted the results in prior stud-
ies, and therefore contribute to the contradictory results
regarding substrate metabolism throughout the MC at rest
and during exercise.

7.2.2.3 Effects of Sex Hormone-Binding Globulin
in Estrogen Action

Sex hormone-binding globulin (SHBG) is a protein respon-
sible for mainly the transport of estrogen (only ~1% SHBG
binds to P,) in the blood. Approximately 98% of E, is bound
to SHBG, with only ~2% E, being free. When E, is unbound
the hormone is biologically active. Total E, includes both
SHGB-bound and unbound E,, and to calculate the free E,
the following equation is used: Free E, = Total E,/
SHBG. SHBG synthesis is controlled by different factors.
For example, increased free E, concentrations can stimulate
the synthesis of SHBG, while increased levels of insulin,
obesity, or androgens (i.e., anabolic steroids) can inhibit

SHBG synthesis. Therefore, all these variables must be con-
sidered if we want to understand the relationship between
substrate metabolism and hormonal bioavailability. Despite
the link between insulin and E, bioavailability, some research
has reported no associations between insulin sensitivity and
sex hormones at different time points of the MC [46, 47].
Little to no research in substrate metabolism at rest or during
exercise has included the assessment of SHBG or free FE,.
This might have contributed to the conflicting results by
missing to detect differences between subjects (i.e., baseline
comparisons) and within subjects (i.e., intervention
comparisons).

7.2.3 Substrate Metabolism During Exercise

7.2.3.1 Substrate Metabolism During Aerobic
Exercise (AE)
Sex-based differences in substrate metabolism in response to
submaximal-intensity AE exercise have been well estab-
lished [5, 48, 49]. Numerous studies including athlete and
non-athlete women, different duration (25—-120 min), inten-
sities (50-75% VO,max), and type of activity (i.e., treadmill
and cycling) have examined both sex and MC differences in
substrate metabolism in response to AE exercise [5-7, 9-15,
29, 32, 50, 51]. Substrate metabolism has been measured
through RER (RER = CO, production/O, utilization), which
is assessed using indirect calorimetry. Also, authors have uti-
lized glucose and glycerol Ra and Rd to determine the fuel
source (i.e., liver versus muscle CHO or fats), and whether
the source of fuel was coming from the liver (i.e., gluconeo-
genesis and glycogenolysis) adipose tissue (i.e., lipolysis) or
the muscle (i.e., glycogenolysis or lipolysis). Lastly, some
studies utilized biopsies to determine muscle glycogen and
intramyocellular lipid (IMCL) stores and utilization.
Overall during AE exercise, women have shown lower
values in RER [5, 49, 52], and higher fat and lower CHO
oxidation compared to men at all intensities up to approxi-
mately 75% VO,max [13, 51]. Women also seem to rely less
in liver glycogen as shown by |glucose Ra and Rd, and
Tglycerol Ra [5]. However, whether muscle glycogen stores
are utilized or not, or which is the source of increased glyc-
erol in plasma during AE (i.e., plasma fatty acid and/or
IMCL) remains controversial. One stream of studies did not
find sex differences on muscle glycogen utilization [5, 53—
55] and RER [38, 50, 56-58] when exercising at submaximal
intensities <65% VO,max. Other stream of research found
that women utilized 25-50% less muscle glycogen than men
when exercising at greater intensities (i.e., Wingate test, run-
ning 15 km at 65% VO,max) [49, 59]. Also, CHO oxidation
has been found to be significantly higher for men at all inten-
sities (55, 65 and 75% VO,max) and type of activity (i.e.,
cycling and running) compared to women [51]. So, it seems



124

M. Fernandez-del-Valle

that there is a link between sex, intensity of exercise, and the
differences found in utilization of CHO and fats, and more
specifically muscle glycogen.

When examining research comparing MC phases, there
are only two studies that evaluated three MC phases (only
one targeting peak E, concentrations alone) [9, 60]. Authors
of these studies reported a higher RER (greater CHO utiliza-
tion) during early-FP (low E, and P,) compared to late-FP
and mid-point LP (peak P,) in untrained and trained females
during incremental exercise, suggesting a link between fat
metabolism, and peak concentrations of E,, an effect that
might be blunted by high concentrations of P,. In the first
study, Hackney et al. [60] observed a significantly lower
RER at ovulation or late-FP compared to early-FP (low E,
and P,), but not mid-point of the LP (Ovulation
RER = 0.86 + 0.02, early-FP RER = 0.94 + 0.02, and mid-
point LP RER = 0.89 + 0.01) in a group of 15 women [60].
The second study including three MC phases (i.e., early-FP,
late-FP, and mid-point LP), compared the effects of a 40 min
run at 75% VO,max on substrate utilization [9]. Results
revealed a higher RER (greater CHO utilization) during
early-FP (lowest E, and P, concentrations) compared to
late-FP and mid-point LP [9]. This suggests that more fat is
metabolized at peak E, concentrations during ovulation, fol-
lowed by mid-point LP. Therefore, there seems to be a link
between E, and increased fat utilization and glucose sparing
at submaximal intensity AE exercise [60]. Supporting this
evidence, a study with women supplemented with £, and P,
exercising at submaximal intensity (~60% VO,max) showed
a decrease in glucose utilization and increased fat utilization
(decreased RER) compared to normal MC [5]. When con-
sidering intensity, fat utilization has been shown to increase
[48, 61] or remain the same at workloads up to 65% of the
VO,max, as shown by Devries et al. who reported a gradual
decline in fat utilization rate when exercising for 90 min at
65% VO,max [5]. At the same time, mid-point LP showed
reductions in glucose Ra and Rd., and muscle glycogen uti-
lization compared to early-FP without significant differ-
ences in RER [5]. However, mobilization and oxidation
rates of CHO and lipids were not significantly different
between MC phases when exercising at higher intensities
(~75% VO,max) [61]. Other authors comparing only two
MC phases (early-FP versus late-LP) on women exercising
~25 min at 90% of the lactate threshold ~ 55% VO,max,
reported a —13% CHO oxidation, +23% fat oxidation,
—14% glucose Ra, and —15% glucose Rd in late-LP [7]. In
general, authors reported a higher reliance in CHO during
early-FP and a higher reliance in fats during mid-point LP
[7, 26, 28, 32, 62, 63]. More research including late-FP or
peak concentrations of E,, sufficient sample size and the
exhaustive assessment of E, and P, is needed in order to
bring light to inconsistent findings.

7.2.3.2 Substrate Metabolism During Resistance
Training (RT)

Despite the numerous studies focused on the influence of the
MC on body composition and overall muscular performance,
there is very little research in the effects of RT on substrate
metabolism. Since RT helps with long-term total fat and vis-
ceral fat loss (internal fat at the abdominal area) and increases
metabolic rate, further analysis of the effects of RT on sub-
strate metabolism could help optimize exercise prescription
for women.

In 2017, Price et al. [16] examined the sex differences and
MC effects of prolonged lift and carry exercise (muscular
endurance) in muscle and liver glycogen utilization. A total
of 10 women and 15 men participated in this study. They
were asked to squat and lift a 30 kg load three times/minute
for ~3 h or until exhaustion. The participants stopped every
15 min to assess glycogen content at the muscle and the liver
(i.e., magnetic resonance spectroscopy). Overall biceps mus-
cle glycogen depletion rates were different between men and
women, but similar between MC phases. Also, liver glyco-
gen showed less decline during the late-LP compared to men
but not early-FP [16]. This study suggests that women and
men work their lower body (quadriceps) similarly, but
women store more quadriceps glycogen during early-
FP. However, future research should consider including loads
relative to the body size, muscle mass, or body weight of the
individual.

A second study by Farinatti et al. [64] studied oxygen
consumption and substrate metabolism during RT exercises
performed with different muscle mass. This study included
only men and compared substrate metabolism between leg
press and chest fly exercises (5 sets of 10 repetitions with 15
RM workloads and 1 min rest between sets). Leg press exer-
cise yielded a higher RER compared to chest fly at sets 1, 3,
and 5 and with respect to baseline. CHO utilization increased
from set 1 to 4 in both exercises, with higher increases in leg
press, but no significant differences were found for fat utili-
zation [64]. Although no females were included in this study,
it shows that upper and lower RT exercises might affect sub-
strate metabolism differently. Therefore, future studies in the
effects of substrate metabolism and RT should consider not
only intensity and volume but also target muscle groups
when designing exercise protocols.

The effects of MC on substrate metabolism at rest and
during exercise is a complex topic. More research addressing
methodological issues is needed to bring light to some con-
tradictory findings reported in the literature. Education of
those involved with female athletes or active women, will
help in developing sex-specific exercise programs based on
the potential for greater performance linked to the MC. In
all, women show a greater potential for fat oxidation than
men, and some research shows that fat oxidation and glucose
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sparing increased during late-FP (peak E,), but more consis-
tent scientific evidence is required to establish that those dif-
ferences can be extrapolated to all women with normal MC.

7.3 Future Directions

Future research should include a combination of three meth-
ods to verify menstrual cycle phase (i.e., the calendar-based
counting method, urinary luteinizing hormone surge testing,
and serum estrogen and progesterone concentrations) with a
verification limit for P, > 16 nmol L; MC phases should
include Late-FP estrogen peak; and sample size of studies
should be enough to detect significant changes (i.e., >20
depending on the design and number of groups). In terms of
exercise professionals, the knowledge of those working with
active women—competitive or not—should include an
understanding of substrate utilization and exercise type,
duration and intensity, and how E, and P, potentially affect
substrate metabolism and performance.

7.4  Concluding Remarks

Women'’s sex hormones—E, and P,—have been recognized
to influence metabolism, muscular fitness, and body compo-
sition. Existing research in sex hormone variation during MC
and substrate metabolism has focused predominantly on the
study of aerobic exercise. Research in women’s differences
in substrate metabolism during the MC phase must be ana-
lyzed carefully, as there have been some methodological
limitations that have led to contradictory findings. In all, the
results can be grouped in two streams of thought. One that
did not find differences between MC phases, and the other
that supports that glucose sparing and fat oxidation are
increased when estrogen and P, are elevated at rest and dur-
ing exercise. However, these effects seem to disappear when
exercising at intensities >75% VO,max. In all, women
exhibit an increased potential for higher performance in AE
moderate-to-high intensity exercise that might vary with hor-
monal fluctuations. The effects of RT on substrate metabo-
lism need further examination. But, given the potential for
glycogen storage and utilization at specific MC phases, E,
and P, could impact performance in power/velocity-related
events. Still methodological limitations have led to findings
that—contradictory or not—must be analyzed carefully.

Chapter Review Questions

1. Which of the following methodologies are recom-
mended to improve research in menstrual cycle and sub-
strate utilization?

(a) Sample size big enough (~20 participants or more)

(b) Exclusion of late follicular estrogen peak

(c) Use only one method to verify menstrual cycle
phase

(d) None of the above

. Estrogen receptor alpha (ERa) is largely expressed in

(which are the types of fibers more pre-
dominant in women) and it is associated to

(a) Type 1 muscle fibers, decreased fat oxidation

(b) Type 2a muscle fibers, decreased glucose tolerance
(c) Type 1 muscle fibers, increased lipolysis

(d) Type 2a muscle fibers, decreased lipolysis

_____is determined by endogenous release and produc-
tion of plasma glucose.

(a) Ra

(b) Rd

(c) Glycerol

(d) Leucine

. Which of the following is a key element in the transport

of fats that increase with E, concentrations in women
with normal menstrual cycle?

(a) p-3-hydroxyacyl-CoA dehydrogenase (f-HAD)

(b) Glycogen synthase

(c) Carnitine palmitoyltransferase-1 (CPT-1)

(d) Lactate Dehydrogenase

. In premenopausal women, insulin resistance begins to

increase at the end of

(a) Early follicular phase
(b) Late follicular phase
(c) Early luteal phase

(d) Late luteal phase

. Estrogen-to-progesterone ratio (E/P) is an important fac-

tor to consider when studying substrate metabolism given
(a) Women with a higher E/P (lower concentration of P,
relative to E,) during early follicular phase have an
increased fat oxidation and exercise performance
(b) Women with a lower E/P (higher concentration of P,
relative to E,) during early follicular phase have an
increased fat oxidation and exercise performance
(c) Women with a higher E/P (lower concentration of P,
relative to E,) during mid-point luteal phase have an
increased fat oxidation and exercise performance
(d) Women with a lower E/P (higher concentration of P,
relative to E,) during mid-point luteal phase have an
increased fat oxidation and exercise performance

. When exercising at high intensity (i.e., Wingate test)

women utilize
men.

(a) 10-25% more
(b) 10-25% less
(c) 25-50% more
(d) 25-50% less

muscle glycogen than
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The heart of a woman goes forth with dawn
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* Exploring findings from past studies on the negative
impact of racial discrimination and related factors on
Black Women’s health.

8.1 Introduction
It is also well documented that African-American women
have had racist and inequitable experiences in the healthcare
system [1-4]. Black American women, regardless of their
backgrounds, have catastrophic health experience. Recently,
the musician Beyoncé and the athlete Serena Williams, two of
the most famous African-American women alive today, expe-
rienced life-threatening complications during their pregnan-
cies. One of them also nearly died after giving birth,
experiencing firsthand that education and socioeconomic sta-
tus (SES) do not protect Black women. Yet health profession-
als and the health profession have been slow to acknowledge
the role that racism plays in poor outcomes. In order to elimi-
nate inequities and barriers to good health care for Black
Women, public health professionals, policy makers, and the
women themselves must address barriers that impede equita-
ble healthcare delivery in the African-American community.
For nearly two decades, interest in the potential role of
discrimination (both racial and gender based) on Black wom-
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en’s health has been developing among African-American
female scholars. Earlier studies have examined personal and
health risk factors affecting Black women including medical
conditions, sexual activity, biosocial stressors, drug and alco-
hol use, physical activity and nutrition, healthcare accessibil-
ity, psychosocial and family health histories, and psychological
and emotional stress. But very few have examined the spe-
cific effect of racism and racial discrimination on the mental
and physical health of people of color.

In order to address the impact of racial bias, racism, and
health disparities that leads to Black-American women’s
health, this chapter begins by tracing inequities and dispari-
ties within the African-American community. To focus on
African-American women, in particular, perceptions of rac-
ism, sexism, and the combination of both affecting their lives
and livelihood, the authors discuss findings from Marbley’s
study [5] on the effects of racial and gender discrimination
among Black women and Marbley’s study [6] on health dis-
parities in the African-American community. The findings
from the study on the effect of racism and sexism suggest
that Black women’s experience of racism is common and
pervasive and the study on health disparities in the African-
American community points to racial discrimination. The
findings from both studies are foundational in helping to pro-
vide a connection of the impact of racism on the health of
African-American women [5, 6].

The authors highlight from the media of stories in which
powerful Black women such as Beyoncé and Serena Williams
nearly lost their lives as present-day and powerful examples
related to racism and the health of physically fit Black
women. These stories together with the authors’ personal
reflections link Black women’s experiences of racial dis-
crimination and racism to risk factors that affect Black wom-
en’s health and threaten their lives regardless of cultural,
economic, and professional backgrounds.

Internal Racism and an Absence
of Female Consciousness Frameworks

8.2

To take a closer look at racism and, perhaps, unpack the
power of racism and racial discrimination on the health of
African-American Women, the authors use as a combination
of internal racism and feminist consciousness as a theoretical
lens. This theoretical framework is subsumed under Bivens’s
[7] four areas of unequal distribution of systemic power for
people with White-skin privilege and Stone’s [8] five factors
contributing to the absence of feminist consciousness for
African-American women. Combining Bivens [7] frame-
work on internal racism and Stone’s [8] model for the
absence of feminist consciousness provide a solid theoretical
framework for understanding African-American women’s
health experiences.

8.2.1 Internal Racism

In her work at the Women’s Theological Center, Bivens [7]
defines racism and the internalization of racism as “the pri-
mary assaults on [Black people’s] love for ourselves and
each other,” noting that racism is “a system of oppression
based on race that in [the United States] is perpetrated by
White people against people of color.” Although Bivens fur-
ther labeled racism as an unequal distribution of systemic
power for people with White-skin privilege, for Black
women and their health, racism translates into inequality in
outcomes, access, and voice.

According to Bivens’s framework, racism involves limit-
ing Black people’s access to (a) the power to make and
enforce decisions; (b) resources, broadly defined; (c) the
ability to set and determine standards for what is considered
appropriate behavior; and (d) the ability to define reality. The
resulting inequities in power, outcomes, access, and voice
result from our history of colonialism, genocide, and oppres-
sion in which material, intellectual, spiritual, and emotional
resources of Black women are exploited in service of others
through force, deception, and disrespect for Black women’s
cultural and gendered identities. For Black women, racism is
both internalized and an act of violence.

8.2.2 An Absence of Female Consciousness

Stone [8] attributes African-American women’s absence of
feminist consciousness during the 1960s and 1970s to five
factors. These factors were their view that sexism was
racially divisive [9—-11]; White women’s racism [11-15]; the
importance of African-American men’s liberation [16-18];
the myth of Black matriarchy [19, 20]; and the Black church
[21].

African-American women, to this day, rarely see the ben-
efits of a strictly feminist agenda to their lives, and as result,
have been slow to embrace feminist advocacy. Although they
were strong advocates of Black feminism during the second
wave of feminism, feminism was not at the center Black fem-
inism. Therefore, there has been little support and participa-
tion from Black women or the Black community in White
feminist agendas [22]. Perhaps, this lack of visible participa-
tion of women of color in first-, second-, and third-wave
feminism, and now fourth-wave feminism can be attributed,
to a large extent, to racism, sexism, and classism, and dynam-
ics of the interplay of these oppressions with politics [23, 24]
surrounding the Black movement and the feminist move-
ments from all three eras. Or just maybe, Black feminist
absence from these three feminist movements can be attrib-
uted to White racist media that decides that Gloria Steinem is
more important to feminism than bell hooks, Alice Walker,
or Audre Lorde, which creates visibility.
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Perhaps because of racism’s oppressive, brutal, and vio-
lent nature stemming from slavery and residuals of four cen-
turies of survival of the African-American family and
community, many African-Americans, both male and female,
viewed sexism as a factor of minimal importance [8].
Meaning, Black American women have perceived and
reported that racism negatively affected their lives and health
more than sexism. Research on how discrimination affects
African-American women’s psychological and physical
problems that focuses on stress reactions to perceived racial
and gender discrimination has found that attributes of ethnic
and ethgender discrimination were associated with increased
stress [25].

King [25] identifies ethgender discrimination as the type
of discrimination African-American women experience due
to their “position at the intersection of African-American
ethnicity and female gender” (p. 204). However, research
does not suggest that gender discrimination was associated
with stress for Black women, which suggests that racially
motivated discrimination may play a primary role in negative
outcomes [25].

8.3 Racism, Racial Discrimination, Health,

and Health Care

Structural racism impacts health and health care, and conse-
quently, the health disparities and inequalities that are preva-
lent in the African-American community and other
communities of color and ultimately, the health of active
Black women. Research shows that racism affects many
aspects of Black women’s healthcare experience, even before
they make clinical contact, specifically factors that contrib-
ute to those outcomes [26, 29]. The impact of racism ranges
from lower access to quality health care to lower quality of
care. It also includes the effect of racism on Black women
giving birth experiences and the doggedness of racism in
perinatal care for women of color, regardless of wealth or
fame. Fundamentally, systematic and pervasive racism and
stereotypic threats are connected to both physical and mental
health challenges, which include emotional stress, premature
aging, and increases in allostatic load [27, 28, 30-32].
Simply put, Black women are significantly more likely
than White women to give birth prematurely, die in childbirth,
lose their babies, and have life-threatening complications dur-
ing pregnancy. Granted, factors such as poverty, low SES, and
poor education are major risk factors for Black women hav-
ing pregnancy complications, but there is clear evidence that
wealthy Black women also face a disadvantage.
Twentieth-century historian and journalist Theodore
White [33] believed that “Three issues have dominated
American history: those of bread and butter, war and peace,
and Black and White relationships™ (p.19). White’s conver-

sations and commentaries, like all three issues, were
grounded in what can be deemed as American interests. On
the one hand, the legacy of slavery has dominated the United
States for at least four centuries and has kept White people in
power. On the other hand, sexism, a legacy of patriarchy, has
dominated our world for more than forty centuries of
recorded history and has kept men in power and women mar-
ginalized. On account of both slavery and patriarchy,
African-American women have been historically and sys-
temically marginalized by both structural sexism and
racism.

This means that for centuries, pervasive sexism has kept
women marginalized and men in power, and the status of
Black and White race relations has kept Blacks marginalized
and White people in power. Both gender and racial relation-
ships have kept Black women marginalized and vulnerable
to gender and race-based stressors that have affected their
health.

Our nation is structured and stratified along race, gen-
der, and class lines such that African-American women
have ended up on the bottom rung of the ladder. All in all,
history has shown that the United States’ political vigilance
and relentless pursuit for US interests documented in our
history books, has not served the interests of Black folks in
the Unites States, nor those of women, and by default, those
of African-American women. Essentially this means that
the vigil of American interests perpetuated by White
supremacy served to elevate White people while keeping
Black folks from prospering. Factually, in the United
States, bread and butter, war and peace, and Black and
White relationships are intertwined and inseparable and
together have sustained many forms of disparities and ineq-
uities, including a history of health-related disparities for
Black women, Black people, people of color, and other
marginalized people.

Javaid [1] stated, “Historically African-Americans have
not always received equity in health care, access to health
care and equality in treatment, which has led to poorer over-
all health status than Caucasians” (p. 19). Therefore, given
the pervasiveness of historical racism and the insidious
nature of racism and racial discrimination, it should not be
surprising that literature and life show racism as a chronic
and acute stressor harmful to Black people and Black wom-
en’s health. Racism affects Black Americans from all back-
grounds and impacts health status, health behaviors, health
outcomes, and access to health care. Ultimately, racism has
adverse effects on the mental and biopsychosocial, and acute
effects on the physical health of Black folks generally and
Black women in particular.

African-Americans have higher incidence of health dis-
parities and health inequalities between them and the Whites
group than between African-Americans and other groups of
color [1, 34-36]. For example, across most health indicators,
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African-American women fare worse than other women of
color do. Researchers report that African-Americans have a
higher probability than Caucasians of having two or more
chronic diseases such as diabetes, cardiovascular disease,
arthritis, HIV and AIDs, asthma, sickle cell disease, lupus,
renal disease, and obesity. Moreover, among those diagnosed
with many chronic diseases, Black Americans have worse
experiences than non-Hispanic Whites of similar SES [37].

Based on her study of the experiences of Black middle-
class women in the healthcare system, Sacks [27] stated that,
“Black women cannot afford to be sick and tired even though
the doctor’s office is ostensibly the place one should be able
to let one’s guard down and fully explain one’s condition to
the provider” (p. 17). Moreover, Booker et al. [37] found that
when Black women do fully disclose their medical chal-
lenges, they are likely to feel that their healthcare providers
“lack cultural sensitivity and do not take the time to address
their health complaints and other issues” (p. 106).

Black Americans also face barriers to access; a long-
standing problem that has recently increased [37]. Such bar-
riers may manifest in the form of difficulty accessing a
healthcare provider, attaining prescription medications,
obtaining transportation to medical appointments, and pay-
ing for medical services.

Some disparities begin in adolescence and continue
throughout adulthood, affecting Black women’s quality of
life and wellbeing as well as their work and family life [38].
Barr concludes that some factors, such as poverty, increase
the size of the disparities [39], across neither age, sexual ori-
entation, SES, nor geographic region explains the health dis-
parities affecting African-American women.

One in four African-American women over the age of 55
have diabetes, which is 1.8 times more than Caucasian
women. In terms of childbirth, African-American women
have the highest incidence of preterm delivery and low birth
weight than any ethnic group in the United States. African-
American women are also more likely to die from breast and
cervical cancer as well as cardiovascular disease than White
women are. Further, African-American women are dispro-
portionally impacted by HIV-AIDS, 22 times more than
other minorities to die from complications related to the dis-
ease [38]. African-American women have a greater preva-
lence of Lupus than White women do, and Black women
who have the disease have higher levels of chronic inflam-
mation and tissue damage and renal and cardiovascular com-
plications. They are also more likely to be diagnosed late and
after diagnosis, die more quickly than White women with the
same disease [40]. Social stressors affect the progression of
Systemic Lupus Erythematosus (SLE), and along with unfair
treatment based on race, are associated with greater disease
progression for African-American women [40].

Compared to White women, African-American women
also have the highest-level prevalence of obesity of any ethnic

group, at 80% [38], and 14% of African-American women
are extremely obese [41]. Evidence implicates racism directly
in the prevalence of this condition, which is a risk factor for
numerous other chronic conditions. A longevity study shows
that self-reported perceptions of both everyday racism and
racism experienced over the lifespan have a positive correla-
tion with both weight gain and increase in waist circumfer-
ence, an association that was robust across geography, level
of body mass index (BMI), and educational attainment.

In addition, because in these study, racism causes weight
gain, weight gain is a measure of how well respondents
coped with racism and becomes a measure of NOT coping
with racism [41]. Research also ties the prevalence of hyper-
tension among African-American women, which is much
higher than that of White women, to racism [1].

For example, a study that used a sample of Black college
students found that racist stimuli increased blood pressure
while stimuli featuring anger provoking but non-racist stim-
uli did not [42]. Another study looked at the relationship
between blood pressure and the reported experiences of
racial discrimination on young African-American and
Caucasian adults.

They found that listening or responding to a racist out-
burst raised blood pressure (BP) as well as self-reports of
anxiety, resentment, and cynicism more than listening to or
responding to a non-racist outburst. This raised BP reading
persisted at least 10 min, a sustained elevation that can lead
to vascular damage [43]. The same study found that social
support may buffer the effects of stress by decreasing hyper-
tensive responses to the incidents and that systolic blood
pressure in working-class Black adults was higher among
those who had experienced unfair treatment and racial dis-
crimination. Moreover, for professional African-American
adults, blood pressure was lower if they challenged unfair
treatment but did not experience racial discrimination.
Researchers [28] theorize that challenging the unfair treat-
ment avoided the internalization of experiences of
discrimination.

Researchers [26] have also studied the association of
experiencing racist events with negative health consequences
for African-American women. They found that women
reporting experiences with racism have ‘“higher levels of
psychological distress, negative health behaviors and physi-
cal health problems” (p. 456). These problems include higher
distress, colds that are more frequent, more chronic illnesses,
and increased instances of drinking alcohol and smoking.
Some researchers attributed a 5% variation in health out-
comes to lifetime racist experiences.

Health Inequities and Disparities: In recent years, more
studies have focused on the impact of racial discrimination
on the health inequities and disparities of African-American
women in the United States. Despite often being used inter-
changeably, health disparities and health inequities have
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slightly different meanings. As defined by the Institute of
Medicine report on unequal treatment, a health inequity is
related to access to proper health care, clinical needs, prefer-
ences, and necessary interventions [1]. By contrast, a health
disparity is a difference in health outcomes within a popula-
tion. These differences can be determined by social, demo-
graphic, environmental, and geographic attributes [1, 44].
Each of these aspects of health is discussed throughout this
study as it relates to African-Americans, specifically Black
American and African-American women.

Black feminist scholars including Patricia Hill Collins
and Melissa Harris Perry have examined stereotype threat
and racism through an intersectional lens of race and gender.
They argue that societal stereotyping for African-American
women is devastating that it creates what Collins calls “con-
trolling images” that are pervasive and normalized [45].
Examples of these images include “the Jezebel the hyper-
sexual, predatory black women, the Mammy, the heavy set
asexual domestic worker who happily serves her White
charges at the expense of her own family, and the Sapphire,
the angry, emasculating, wise-cracking ‘sista’” [27, 46].
Healthcare workers are not immune to these controlling
images. Gilens [47] as cited by Sacks [27] argues that the
“welfare-queen, the black woman that does not control her
fertility, has children with multiple partners, and subse-
quently relies on the state to support them” (p.30) is the most
prominent in healthcare interactions.

Sacks [27] research indicates that Black women, regard-
less of SES exhibit specific characteristics to try to mitigate
the effects of stereotype threat and discrimination in their
health care. She found that they pay particular attention to
their physical presentation in healthcare settings, work hard
to connect personally with doctors, and use knowledge to
demonstrate legitimacy [27]. However, as Gilmore [48] indi-
cates, no individual behavior can mitigate the effects of his-
torical and structural racism.

In the vein of structural racism, notwithstanding war and
peace, centuries of exposure to both racism and sexism, lack
of economic resources, coupled with a stress laden matrifo-
cal role Black women have played and continue to play in
Black life, it is not surprising that discrimination has a monu-
mental impact on both Black women’s physical and mental
health. For African-Americans, the Bread and Butter socio-
economic factors that determine health are education,
employment, and income, which are a source of racial health
disparities and as such are innately racist and have consis-
tently landed Black women on the bottom socioeconomic
rung of society. Thus, given the compounded impact of rac-
ism, sexism, socioeconomics (bread and butter), and the sys-
temic oppressions, the multiplicity of health issues facing
Black women should not be surprising.

Precisely, this means that during war and peace, there are
disparities and inequities within our social structures that

deny Black women access to quality health care. Further, as
a country, we are committed to the elimination of racial
injustices toward Black folks and the persistent patterns and
practices of sexism against females. Compared to White
women, the status of Black women’s health is dismal. Up till
now, African-American and other Black women in the
twenty-first century, regardless of SES, continue to narrate
and share anecdotal reports of their experiences of
discrimination.

In the psychosocial context of African-American
Women’s health, studies point to a negative relationship
between SES and the treatment of allergies, PID, and
pregnancy-related illness. In addition, these findings expand
our understanding of the stressors low SES patients might
experience including not only lack of income but also due to
tax liabilities and unstable employment. Based on these find-
ings [49], “It is important for health care providers to address
discrimination in the lives of Black women and provide
opportunities to explore race-based inequality, which may
influence [Black women’s] visits to healthcare facilities as
well as their physical and psychological symptoms” (p. 287).

In short, aside from disparities in health and heath care,
Black women are dying at faster rates than White women
and other women. Therefore, we deemed it appropriate to
address the impact of racism and racial discrimination on
women health, specifically, the health of the active Black
woman.

Health Inequities and Black American Women: One
factor that identified as a barrier to access and quality health-
care for African-Americans is the patient—doctor relation-
ship. Trust in the healthcare provider is critical for patients to
trust the information being shared about health diagnosis and
to have confidence in treatment [37]. Researchers [38] have
found that the mistrust that African-Americans feel toward
doctors “further marginalizes a group disproportionally
affected by negative health outcomes” (p. 725).

Researchers [50] investigating the experiences that cause
barriers in patient—doctor relationships including perceived
discrimination, medical mistrust, and poor communication
found that the genesis these feelings can be connected to the
entire experience in the healthcare system and not just their
interaction with their physician. From the experience at the
reception desk checking in, treatment in the waiting room,
and ultimately seeing the physician, each of these interac-
tions could lead to patient mistrust. The research also found
that as long as the physician demonstrated competence,
racial discordance did not occur.

Also, many African-Americans do not have health insur-
ance, are underinsured or have gaps in insurance due to
unstable employment that disrupt continuous and quality
health care. Researchers [1] found that “people who have
health insurance receive more preventative care, regular
check-ups and screenings; consequently, they die less pre-
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maturely than those individuals who are uninsured or under-
insured” (p.24) However, even for those African-American
women with health insurance, paying for medical expenses
can be a challenge [37].

Health Disparities and Black-American Women:
Across most health factors, African-American women fare
worse than other ethnic minority women. Researchers [26]
have also studied the association of experiencing racist
events with negative health consequences for African-
American women. They found that women reporting experi-
ences with racism have “higher levels of psychological
distress, negative health behaviors and physical health prob-
lems” (p. 456). Specific negative results include higher dis-
tress, more common colds, more chronic illnesses, and
increased instances of drinking alcohol and smoking. They
found that lifetime racist experiences accounted for a vari-
ance of 5 percent in health outcomes for participants.

Racism in Health and Health Care—White Spaces:
Sacks [27] purports that in spite of the “persistence of racial
discrimination as a determinant of healing, many public
health and health service researchers seem to focus almost
exclusively on ethno-racial minorities who are poor, thereby
ignoring the durability of racism against class” (p.18). This
limited view dismisses the effects of racial discrimination
regardless of class and the impact of these anticipatory
effects and stereotype threats against African-Americans in
American society.

Anderson [51] speaks of the distinct difference between
Black and White social environments and argues that Black
professionals often find themselves in work settings or social
settings in which they are the only Black person, in an envi-
ronment that is typically a “White space” [27, 51, 52]. Sacks
[27] expands on this concept to argue that “healthcare ser-
vices may be characterized as a White space that Black
middle-class women have to navigate” (p. 21).

Further support for the labeling of healthcare spaces as
“White spaces” can be found when looking at the demo-
graphics for the healthcare profession. Just 4% of doctors are
African-Americans [53]. However, having the opportunity to
have an African-American physician is not the remedy to
racist treatment. Sacks [27] found that even when the physi-
cian was Black, Black people still experience discriminatory
treatment because the culture of healthcare is built on a racist
and discriminatory system.

One such type of discrimination is stereotype threat, a
term coined by Claude Steele [54]. Health-related stereotype
threat posits that when interacting with healthcare environ-
ments, patients recognize the threat of being stereotyped
and, thus, alter their behavior to try to avoid being discrimi-
nated against [27, 55]. Examples of health-related stereotype
threat [28] include “being a waste of a provider’s time, unin-

telligent, unworthy of quality care, unable to adhere to medi-
cal protocols, or generally unpleasant” (p. 23). The
consequences of stereotype threat, both emotional and physi-
cal, can have lasting affects even if the medical provider pro-
vides good and respectful care as the stereotype threat is not
caused by the patient—provider interaction, but rather by the
anticipation of interacting with the healthcare system as a
whole [27, 56].

8.4  Bridging the Gaps Study: Health
Disparities and Inequities

in the African-American Community

For African-Americans, major and life-threatening barri-
ers to health and disparities in health care are in the areas
of access to health care and in their general health and
wellbeing. Barriers include lack of health insurance, types
of insurance (e.g., Medicaid), income, availability of and
proximity to healthcare providers, and cultural barriers;
whereas marked health disparities include differences in
survival and rehabilitation following medical conditions
such as cancer and strokes and differences in the incidence
of medical conditions such as hypertension and diabetes.
In short, African-Americans have higher incidents of
health disparities and health inequalities than other racial
groups [57].

Moreover, health disparities have manifest differences in
not only a lack of medical insurance, access to primary
healthcare services, early detection of diseases, and the qual-
ity of health care, but also the incidence, prevalence, mortal-
ity, and disproportionate burden of diseases that exist
between the majority group and among marginalized popu-
lations, specifically groups of color. Birth and infant health
outcomes are the poorest for African-Americans.

Rates of HIV/AIDS are at an epidemic high for African-
Americans and AIDS is now the leading cause of death for
Black women ages 25-44. As of 2017, according to the
Center for Disease Control [58], African-American women
are more likely to die of the disease than the women of other
races. African-Americans make up 59% of all AIDS cases
reported in the United States (Hispanic/Latina 16%; White
20% and Other 4%) reaching near epidemic levels.
Furthermore, African-Americans in contrast to other racial
groups who have AIDS die younger.

Noticeable inequities exist among groups of color and by
geographic region. Improved access to primary healthcare
services promotes good health, reduces morbidity, and
decreases complications from chronic disease. National
Statistics reported 8.8%, or 28.1 million, in 2017 have no
insurance. For non-Hispanic Whites, 6.3%; for African-
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Americans, 10.6%; for Asian 7.3%; and for Hispanics,
16.1% [59].

According to the Texas Medical Association (TMA), in
2019, 15% of all Texans have no insurance; for non-
Hispanic Whites, 23%; for African-Americans, 11%; and
for Hispanics, 62% [60]. In 2017 and 2015, almost 36% of
rural residents in Texas have low incomes compared with
29% for urban dwellers and 65% in border counties; 35
counties in Texas have no primary care physicians, 138
counties have no pediatricians, and 147 counties have no
obstetricians/gynecologists [59, 61].

The above data suggest major inequities in early diagno-
sis, treatment, and too often, access to medical care. African-
Americans have much higher incidence rates of diseases
such as cancer than other groups, particularly for colorectal,
prostate, and cervical cancers for which early detection pre-
ventive screenings exist, which could save their lives.

Moreover, African-Americans are also plagued with the
highest mortality rates of heart disease, stroke, and diabetes
than any other groups. In terms of gender and ethnicity,
African-American males have higher rates of lung cancer
than both European-American and Hispanic groups.
Similarly, African—American females who experience a
lower incidence of breast cancer than other ethnic groups
have a higher mortality from this disease [62].

Bridging the Gaps: A Patient-Centered Curriculum:
As part of the Bridging the Gaps Patient-Centered Curriculum
for Cultural Competence evaluation plan, the study exam-
ined African-Americans’ experiences of health care and their
perceptions of the health care inequities in an urban commu-
nity. These qualitative data were collected via focus groups
developed by the project evaluation team. In this context, the
purpose of conducting focus groups was to investigate
African-Americans’ perceptions of and experiences with
health care in an urban region of West Texas.

Focus groups were primarily used to explore the range of
ideas, understand differences in perspective, capture mean-
ingful language, and understand factors of influence [63].

In effect, these African-American focus groups were
designed to permit the Project Team to address the primary
goal of the Project, namely, training students and physicians
to provide culturally competent patient care. Accordingly,
results from these data are just another effort to integrate
community-based cultural competence training into this new
curriculum that aligns a School of Medicine’s Patient-
Centered Curriculum for Cultural Competence with the
needs of the African-American community in this commu-
nity in Texas. Improved access to primary health care ser-
vices encourages good health, saves lives, and decreases
complications from chronic disease. Therefore, it was of
critical importance to hear the voices and the personal stories

of African-Americans and integrate them into the cultural
competence training.

8.4.1 Procedures
The focus group data were collected from 16 African-
Americans participants in two focus groups. The Medical
Professionals group members responded as both patients and
as medical professionals. The lead author, Marbley and an
African-American psychiatrist and internist facilitated two
African-American focus groups, one consisted of laypersons
(mostly residents of East Lubbock-—the African—American
community) and the other group consisted of medical pro-
fessionals. The same two facilitators co-led each group and
the same questions and topics were discussed in each group.
The Medical Professionals Group and the Laypersons Group
were identical in size and gender: 2 co-facilitators and 6 mem-
bers (5 females and 1 male). The first group (Medical
Professionals) consisted of 3 nurses, 2 physicians, and 1 dentist
ranging in age from 37 to 59 years with a mean age of 47.7.
Members of the second group (Laypersons) consisted of a men-
tal health specialist, attorney, hospital administrator, academic
advisor, pastor, and secretary ranging in age from 30 to 53 years
with a mean age of 40.0. In terms of levels of education, all
members of the professional group had masters’ or professional
degrees. In contrast, only half (three) of the Laypersons Group
members had masters’ and professional degrees and the other
three had high school diplomas or GEDs with some college.
Audio-taped interviews of the participants in both groups
yielded 36 pages of transcript. Transcript data were indexed
in order to make the analysis process more manageable for
interpretation. The data are aggregated and discussed to
answer guided questions. According to Coffey and Atkinson
[64], indexing allows components of data to be aggregated in
ways that are relevant to a specific theme, topic, or hypothe-
sis. Index codes were assigned to various paragraphs and
sections of the data that proved relevant. Through the process
of analytic induction, several themes were uncovered. The
process of analytic induction is a “means to derive explana-
tory hypotheses which apply to all the data available of a
particular phenomenon or problem [65]”.

8.5 Research Findings

Based on participants’ lived experiences, several factors
related to access, quality, and cultural dimensions were iden-
tified across interview data with the medical professionals as
being the most important for African-Americans and the
African-American community.
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Themes from both groups were collapsed into three
categories.

Thus, for the study reported herein, these themes from
both African-American focus groups are (a) Access which
includes political bureaucracy and affordability; (b) Quality
which includes fouching the patient, being a good servant,
and having bedside manners; and (c) Cultural Dimensions
which includes community knowledge, poor, elderly, and
medical professionals of color. Thus, the major themes that
emerged from the data and the analytic induction process
included: (a) Access, (b) Quality, and (c) Cultural Dimensions.

Discussion Questions: Although the discussion in the
groups varied somewhat, there was a standard open-ended
interview guide of consistent questions that was asked of
both groups. Following are five of the key or guiding ques-
tions included in the interview protocol (these questions
were asked in the order below) will be used as the organizing
centers to facilitate the discussion: What experiences have
you had regarding health care in your city and surrounding
areas?; what do you do when you need to go to the doctor or
get medical help?; what are some positive experiences that
you have had regarding health care?; what are some negative
experiences that you have had regarding health care?; what
are some things that you would like for your health provider
to know about you, your people, and your culture?;, and what
experiences have you had regarding health care in your city
and its surrounding areas?

Participants in both focus groups responded at random.
Although an attempt was made to stimulate as much discus-
sion as possible, attempts were also made to assure all par-
ticipants responded. These open-ended questions allowed
the participants to set the tone of the conversation with very
little prompting from the facilitators. There was a mix bag of
responses to the question that were person specific, time spe-
cific, and incident specific. For example, some respondents
absolutely loved the medical services they received (mostly
those who were part of the medical system). Others told of
incidents where they needed specific procedures or expertise
that were not available, while others share times where they
received great services and other times the service was not
only awful, but almost fatal.

When asked, “What are some positive experiences that
you have had regarding health care in your home city?” In
the professional focus group, it was very difficult to get the
participants to be specific on the impact of the cultural (race,
ethnicity, color, or gender) aspect of medical care, it was
clearly the elephant in the room. Even after several probing
questions, the conversation continued to revert to what they
considered to be the more germane issues of medical care
such as money and insurance and Medicare and Medicaid. It
was only when an open-ended question of African-
Americans’ utilization of medical services was asked that the
group responses were more specific to issues in the African-

American community and the racial undertones of racism
and racialism.
“I found that as far as the Black community, I would have more
patients that didn’t have pre-natal care. There was a higher per-
centage as far as our population they just wouldn’t come in.”

“I'm talking about the Black community, because that’s
where I'm from. I'm very concerned about the youth and the kids
who are not in good health as far as nutrition-wise. And of
course, a lot of us don’t have the health care.”

The participants were asked, “What do you do when you
need to go to the doctor or get medical help?” One
African-American medical doctor answered immediately
with, “Pull strings, cause I can.” The medical profession-
als knew that they were privileged in that they were a part
of a network that guaranteed them not only access to medi-
cal services, professionals, and advice upon demand, but
also, they received special treatment and good health care.
That is, according to them, “The group sitting at this table,
we are outliers, we are sitting outside the Bell Curve,
because we are in and have access to the health care sys-
tem. We are highly educated and sophisticated. We know
what to ask, who to ask, and pick up the phone and know
who to call.”

In response to the question, “What are some negative
experiences that you have had regarding health care in your
city and county,” the participants address this question,
before it was asked. As medical professionals, they felt that
negative experiences were minimal and attributed the nega-
tivity to several things relating to having an inside perspec-
tive and an inside advantage such as having medical expertise,
medical colleagues, good insurance, money, being educated,
and knowing how to advocate for themselves and how to
navigate the medical terrain.

An example from on the participant who said “We paid
out of pocket for one year, because at the time when we
needed the services, my insurance didn’t have a spot avail-
able for him to be able to get those services, like ASAP like
he needed them, and we weren’t willing to wait three to four
months to get him in. So, we paid.”

In contrast, one Medicaid recipient from the Laypersons
Group said that she could not find a dental specialist for her
child that would take her Medicaid card and she could not
afford to pay out of pocket to get her son the medical care he
needed. She was still waiting to find an oral surgeon who
would take her medical card or to find one in a neighboring
city. “My son needs dental work; they were talking about us
having to go to cities that were a 2-hour drive away. There are
so many things that we don’t have here. We need to find a way
to get those professionals and those services here and doctors
that will take certain types of Medicaid insurances. You just
have to go through the same routine and call them and ask.”

In their collective experiences, these African-Americans
participants reported experiencing what seemed to be a per-
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vasive invisibility from White medical professionals. For
example, one of the African-American professionals recanted
an elderly African-American woman’s devastating experi-
ence with the death of her husband. “One elderly lady in
particular whose husband died told me the thing that caused
her the most grief when her husband died was that no one
talked to her...as if she didn’t exist.”

At the end of the interview, this sentiment is recaptured in
the participants’ imaginary dialog with doctors and medical
professionals. “Somebody may be really concerned about
me;” “I don’t want you to treat me as if I'm nobody, as well
as, you care. Treat me like I'm somebody worthy of respect,
and my time is valuable;” “One customer at a time;” “Not
just swing one through and let’s go to the next one;” and “Do
not make assumptions!”

In addition to the planned questions listed above, many
clarifying questions were asked of each group depending on
their response to the planned questions. The medical profes-
sionals were asked to respond to the questions from their
personal and professional experiences. These questions were
used to gain specific information regarding comments and to
verify interpretation of their comments.

At length, the purpose of this study was to communicate
the understanding that we have developed regarding African-
American patients’ experiences of success or lack of suc-
cess with medical services. Phenomenology, which lends
itself to the investigation of the unique and cultural heritage
of ethnic groups, is an appropriate framework for uncover-
ing the unique and shared experiences of these minority
patients. Patton [66] states that consequently, this “essence
or essences of shared experiences,” resulting from the phe-
nomenological approach, is a brilliant vehicle for under-
standing how people’s of color experience and interpret the
world (p. 70).

8.6 A Quantitative Study of the Impact

of Sexism and Racism of Black Women

African-American women’s health status has remained vir-
tually overlooked and missing from empirical research, in
part, because of her status of being a Black female has
made her a victim in a racist, sexist society; overlooked and
unimportant. As previously mentioned, few studies have
been conducted uniquely about the Black woman’s health
diagnosis resulting from exposure to deep-rooted sexism
and racism. Therefore, Marbley’s study investigating the
individual and aggregate impact of sexism and racism on
Black women found that Black women’s reports of their
experience of racism and the combination of racism and
sexism are experiencing discrimination much more than
White women.

8.6.1 Method

A total of 55 females completed the survey. Of those 55, 29
were black and 26 were white. The women ranged in age from
under 18 to 66 and up with the majority falling in 26-35 age
category. Forty-six percent of the White women compared to
14% of the Black women had a family size of one. The Black
women’s income ranged from less than $10,000 to 39,999,
whereas, the White women’s income ranged from under
$10,000 to 50,000 and above. In terms of marital status, 75%
of the Black women indicated that they were single compared
to 50% of White women; 7% of Black females specified being
married compared to 19% of the White women.

In order to show that Black females (being both Black and
female) are experiencing discrimination much more than
White females, a survey administered to test this theory. The
results of the pilot study were used to develop an extensive
list of areas where women felt discrimination. The adminis-
tered questionnaire was a three-part series of questions. The
first section consisted of three questions that serve as screen-
ers or qualifiers for completing the questionnaire.

Findings: The study found that the sample group collec-
tively and all three areas of discrimination were found to be
statistically non-significant: (a) the effects of racism on
Black women and the effects of racism on White women; (b)
the effects of sexism on Black women and effects of sexism
on White women; and (c) the combined effects of racism and
sexism on Black women and the combined effects of racism
and sexism on White women. Furthermore, when the Black
and White women’s responses were separated for discrimi-
nation because of gender, statistically there was no differ-
ence found.

However, there was a statistically significant difference
found between Black women and White women in their
responses in the perceptions of experiencing discrimination
because of race and discrimination because of the combina-
tion of gender and race. Statistical significance was found in
the following five areas: (a) denied a promotion and because
of gender, race, or the combination of both; (b) denied access
to a prestigious college or university, because of gender,
race, or the combination of both; (c) denied access to a pres-
tigious college or university because of race; (d); denied
housing because of race; (e) denied the right to play sport
because of race; and (e) denied the right to play a position in
your sport because of race.

Racism Discrimination linking to Black American
Women’s Health: In studies on racial and ethnic discrimina-
tion, one study [34] found that “Subjective experience of
racial bias may be neglected determinant of health and a con-
tributor to racial disparities in health” (p. 535). Another study
[30] of the physiological impact of racism revealed that ulti-
mately racial encounters do have some effect on health dis-
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parities. “External stressors can permanently alter
physiological functioning. Racism increases the volume of
stress one experiences and may contribute directly to the
physiological arousal that is a marker of stress related dis-
ease” (p. 247).

Yet another study [67] investigating the effect of racism
on the sexual and reproductive health of African-American
women researchers argue that “racism, in both historical and
contemporary contexts, is one condition that warrants more
attention in models seeking to understand the sexual and
reproductive health outcome of African-American women”
(p. 664). Finding from the study concludes that there are
implications of racism throughout the lived experiences of
African-American women including individual, interper-
sonal, community, and societal levels. To combat this racism,
the suggest strategies with more broad impact will be most
“efficient and effective” (p. 668).

Some researchers [38] describe social detriments includ-
ing social and environmental factors as leading to minority
stress, which can result from institutional, structural, and
interpersonal discrimination. For example, one study found
that minorities (i.e., racial/ethnic, gender, and sexual) have
increase vulnerability to disease and adverse health out-
comes resulting in this unique stress.

Moreover, in their study [68] investigating racial discrim-
ination, coping, life satisfaction, and self-esteem of African-
Americans, the researchers describe racial discrimination as
a multidimensional. They classify racism with a tripartite
topology—individual racism, institutional racism, and cul-
tural racism. They found that there are gender differences of
reactions to racial discrimination, with African-American
women seeking social support-coping strategies more than
African-American men. Further, when encountering indi-
vidual racism situations, African-American women use
avoidance coping strategies more than problem-solving or
social support-coping strategies.

Synergistic research [69] sought to support the hypothesis
that “racism is a unique source of stress for African-
Americans.” Research focused on three types of stress
including daily stress, racism, and greater perceived impact.
Data suggest that discrimination is a unique stressor in
African-American lives as compared to Caucasians.
However, the experience of racism was similar for African-
Americans as it was for other minority groups indicating that
racism might be experienced in different ways by minority
groups.

Researchers [29] have also studied the relationship of rac-
ist experiences and health outcomes. They found that per-
ceived racist expressions and racial stress were associated
with poorer health outcomes and hypertension. Unique to
this study was the investigation of spirituality as a coping
mechanism and buffer to these poor health outcomes.
Researchers stated that “spirituality is emerging as a viable

facet in Western science for improving the health status, life
style and mental well-being of individuals. Spirituality has
always played a central role in the Black Community”
(p. 33).

Researcher [70] have hypothesized that stereotype threat
is a social detriment of health-related decisions and behav-
iors for African-American women. Finding from this
research indicates that stereotype threat was strongly identi-
fied as Black women reporting significant anxiety in the
study’s healthcare setting.

In a synthesis of research [71] examining both intergroup
and intragroup racism for African-Americans and the bio-
psychological effects found that indeed the perception of
racism resulted in physiological and psychological stress
responses. African-Americans employ coping strategies to
mitigate these effects, which are associated with physiologi-
cal reactivity and health status. Unique to this study is a find-
ing that suggests that non-Africa-Americans also perceive
racism and are also adversely affected.

Findings have been mixed regarding the association of
discrimination and health outcomes with some studies find-
ing no significant association and others reporting inverse
correlations. Researchers [40] posit that these inconsisten-
cies could be because there is not a consistent definition
operationalized for discrimination.

8.7  Future Directions and Concluding
Remarks
8.7.1 Health Inequities and Disparities

in Black Communities

Cultural Stories: According to Rubin and Rubin (1995)
[72], relativism is learning that other people’s worldview is
as legitimate to them as yours is to you, and until you recog-
nize the worth or legitimacy of someone else’s views, you
will have a hard time communicating across cultural bound-
aries. To recognize the legitimacy of ethnic and racial
patients, the medical literature for the last few years is
becoming less culturally encapsulated and more inclusive of
differences in cultural values and worldviews. Along with
the inclusion of groups of color is an emergence of conceptu-
ally grounded frameworks that includes an understanding of
the sociopolitical, economic, historical, and societal ramifi-
cations, as well as multiple oppressions that form the cultural
context for minority clients’ presenting problems.
According to Eisner (1991) [73], a metaphor can be a
powerful tool to aid the researcher in examining actions with
a renewed sense of curiosity. The cultural story, which as of
late has been used in family therapy, is the metaphor used in
this study to refer to the process of the participants being
allowed to tell their personal story in such a way that it
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encompasses social constructions of ethnicity, the life cycle,
class, and race as well as being within the context of soci-
ety’s stories [74].

Like grounded theory, cultural stories in the medical field
assume that patients bring to the medical care services, not
only a story but society’s stories about their gender, ethnicity,
class, and race. Therefore, the metaphor cultural story it is
appropriate for uncovering African-American patients’
unique and shared experiences and a useful way to refer to
the individual and shared cultural stories of these African-
American participants.

The findings from the study on heath disparities and
health inequities in the African-American community [5]
corroborate the well-documented health disparities and
health inequities in voice, access, and outcomes between
African-Americans and European-Americans in the United
States. The findings from this study also suggest that Black
American women’s health is adversely affected by factors
which play key roles in their experiences of seeking quality
health care such as political bureaucracy and affordability;
those that impact quality such as touching the patient, being
a good servant, and having bedside manners; and emic or
cultural specific factors such as community knowledge and
the individuals most impacted by other marginalized statuses
such as living in poverty and aging. Further, the study found
that not only did political bureaucracy and affordability play
key roles in African-Americans and African-American wom-
en’s access to quality health care, but also both bureaucracy
and affordability are intertwined with racism, and arguably,
to a lesser extent sexism.

From their cultural stories, the African-American partici-
pants shared horror stories about people who were elderly,
poor, and without good health insurance, those most nega-
tively impacted by the politics and bureaucracy in supple-
mental and government funded health care such as Medicaid.
Multiple stories were woven around in the art of practicing
medicine with multiple examples of medical professionals
who were with and without bedside manners and a sense of
servitude and those who were or were not genuine and
empathic. Further, stories were heard of the need to be seen
through both human and cultural lens and the need to
acknowledge their differences that separate them from other
cultural, racial, and ethnic groups. Thus, in order to be suc-
cessful with African-Americans patient care, their stories tell
us that treatment must be tailored to this specific population
based on better knowledge of African-Americans in multiple
domains.

Finally, there were painful stories told of White medical
professional’s indifference contrasted with heartwarming
stories of medical professionals of color whose real and
human approach was more caring and concerned and showed
more respect for elders. Thus, the call to the profession is to
get more medical professionals of color.

8.7.2 Black Women'’s Experiences of Racial
Discrimination

The study on the effects of racial and sexual discrimination
highlights the importance for more empirical research on the
impact of racism on Black women and other people of color
[6]. Also, it indicates a need for researchers, counselors, edu-
cators, medical professionals, and practitioners in parallel
fields to be more aware of and sensitive to the gender and
racial/ethnic differences among women in terms of the
impact of sexism and racism, specifically, Black women with
multiple marginalized identities.

Finally, this study calls for further research could be done
to determine the impact of exposure to stressful and chronic
racism and/or sexism on Black women’s lives (coping, self-
esteem, intimate relationships), with major implications to
associations to major health concerns, disproportionately
risk of ill health, negative health behaviors, health problems,
and overall lifestyle.

Investigated scholarship on racial and gender discrimina-
tion connects in theory, to both types of discrimination that
exists within the Black community and as does Black
American women’s experience of discrimination in health and
in health care. This means that is evidence that racism inter-
sects with the health of Black women under certain conditions
and any analysis of women’s health that ignores race will be
incomplete and simply describe patterns for White women.

Perspectives from scholars’ research rooted in Black
women’s experiences of racial discrimination, events, varia-
tions, provocation, and stressors and the relationship of rac-
ism to Black women’s health and health outcomes are
slowing working their way into the academic discourse. In
this manner, focusing on the intersection of race and gender,
specifically racism, leads to research that enriches our under-
standing of health disparities and inequality and provides the
most accurate conceptualization of health systems and
processes.

Overall, as the authors of this book chapter, we remain
hopeful that the feedback from our studies and those in the
literature on the consequences of racism on the health and
wellbeing of the active Black women will prove helpful.
Although disparate outcomes can occur even if Black women
love themselves and each other—the racism of White people
has discrete harms independent of Black people’s experi-
ence. The participants in these studies seek quality, afford-
able non-racist medical services to be made available for
Black and African-American patients, the African-American
community, and others who are marginalized, for instance,
those from impoverish backgrounds, people of color, other
marginalized communities, and the elderly—those who are
not only negatively impacted by the healthcare system, but
are dying because of racist health system and racism that
limits access to quality health care.
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Chapter Review Questions

. Health disparities for African-American women exist

across
(a) Age
(b) Socioeconomic status
(c) Geographic region
(d) All the Above

discrimination is a unique typed of discrimina-
tion experienced by African-American women at the
intersection of African-American ethnicity and female
gender.
(a) Ethgender
(b) Racists

(c) Sexist
(d) None of the Above
A health is related to access to healthcare,

whereas a health is related to difference in health
outcomes within a population.
(a) Disparity, Inequity
(b) Inequity, Disparity
(c) Inequity, Access
(d) Access, Difference
percentage of doctors are African-
American.
(a) Ten
(b) Five
(c) One
(d) Four

. According to Theodore White, twentieth century, which

issues have dominated American history?

(a) War and Peace

(b) Racism and Sexism

(c) Black and White relationships

(d) Botha & c

Which of the following has research NOT found true
regarding Black women reporting experiences with
racism?

(a) Negative Health Behaviors

(b) Lower Levels of Psychological Distress

(c) Physical Health Problems

(d) Increased Blood Pressure

Black feminist scholars have studied stereotype threat
and racism through the following intersectional lens:

(a) Sexuality and Levels of Education

(b) Age and Socioeconomics

(¢) Race and Gender

(d) Religion and Gender

Which of the following can corrode the patient—doctor
relationships?

(a) perceived discrimination

(b) medical mistrust

(c) medical diagnosis

(d) BothA & B

9. Which of the following are true?
(a) Disparities in Health and Health Care Are Related,
But Not The Same
(b) Disparities in Health and Health Care Are Not
Related
(c) Disparities in Health and Health Care Are
Synonymous
(d) All the Above
10. Studies on racism and sexism have found that:
(a) Racism, not Sexism Affects Black Women’s Health
(b) Sexism Affects White Women’s Health More Than
Black Women’s Health
(c) Racism Impacts Black Women’s Health More Than
White Women’s Health
(d) Racism Adversely Affects Black Women’s Health
Answers
1. d
2. a
3.b
4. d
5.d
6. b
7. ¢
8. d
9. a
10. d
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sumer goods, and booming prosperity, creating a definite
cultural advantage for those who were wealthy and White
with privilege in major cities such as Berlin, Chicago,
London, Los Angeles, New York City, Paris, Sydney, and
Tokyo. Yet the world had not yet recovered from the devasta-
tion of World War I when the Spanish Flu arrived, inflicting
nearly a third of the global population. There was prosperity
and justice for some, but not everyone. And yet the Roaring
Twenties of the twenty-first century caught our world by sur-
prise. Instead of growth, prosperity, and strength, it roared in
with massive devastation of economies, economic slow-
down, poorly performing or suffering indicators of consumer
confidence, and lagging prosperity, all due to the advent of
the coronavirus.

Much as they did in 1920, dominant groups in major cit-
ies experienced cultural advantages in 2020. Arguably the
list of cities in which they lived was longer: Berlin, Boston,
Chicago, Dallas, Florence, Hong Kong, London, Los
Angeles, New York City, Paris, Sydney, and Tokyo. And
much like 1920, 2020 is steeped in social injustices and dis-
parities and the stench of racism, sexism, and violence
(against women and people of color). We are not recovering
from a war, but rather, effervescently, teasingly teetering on
the brink of a Third World War. Globally, there are countries
and regions in active wartime, those who appear to target the
weaker and more vulnerable neighbors to bully, while others
have yet to recover from civil unrest. There is nothing new
about this pandemic except that COVID-19 is the first pan-
demic in the era of social media.

For example, in this era, social media plays a major role
in amplifying the voices of oppressed people during this
COVID-19 pandemic by shedding light on the system injus-
tice in healthcare. Just as social media has played a major
role in making it more difficult to hide horrific acts of elitism
and racism, likewise, social media has also contributed to
viral acts of elitism and racism. In that regard, social media
has spotlighted acts of elitism and racism in healthcare
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against people of color diagnosed with COVID-19. Even So,
social media is a structural entity and a social microcosm,
and as such, in some ways, it is also another platform that is
infused with societal systemic injustice and continues the
status quo.

Nonetheless, it is within that spirit of wealth and prosper-
ity and unrest, widespread hunger and poverty that a world of
nations (developed and undeveloped) face the COVID-19
pandemic. By August 2020, over 18.35 million people
worldwide had been infected with COVID-19, including
almost ten million in the Americas and almost five million in
the United States alone. It had killed over 696,000 people,
predominantly those marginalized by socioeconomic status
(SES), age, race, and ethnicity [1-3]. Women have suffered
more from the economic impact, and have suffered less from
the impact of the disease.

As of this writing, COVID-19 is still aggressively ravish-
ing economies, dismantling and destabilizing social institu-
tions, taking lives, and destroying our feeling of safety and
way of life. It has led to the shutdown of countries, caused
economic instability, and crippled health care systems, fuel-
ing blame, fears, exacerbating inequality gaps, and extant
social injustices. Like the Spanish Flu, COVID-19 has
increased the racial divide and the divide between the haves
and the have-nots. A century later, the onset of 2020, like
1920, roared in with violent collisions between prosperity
and justice. Justice for some, but not everyone.

This chapter aims to examine how pandemics, specifi-
cally the arrival of COVID-19, exposed inequities and ampli-
fied current health disparities for minoritized women. It also
discusses how the pandemic has impacted discourse, ideolo-
gies, and narratives on health disparities and the effect of
COVID-19 on women aging within a privileged context.
Further, in our exploration of health disparities, we question
how gender reflects and intersects with health determinants
of oppressed identities to produce disparate health outcomes,
affecting the activity of women as they age.

Last, this chapter explores those platforms (e.g., paternal-
ism, racism, classism, heterosexism, and ageism) dominated
by privilege and the politics of pandemics that ultimately
affect women’s health outcomes and their ability to stay
active and healthy as they age. It concludes with real case
stories of victims of COVID-19 that capture the devastation
of the virus, health and healthcare disparities, and the injus-
tices wreaked on women'’s health, mental health, and healthy
activity in the rhetoric of a post-racial United States of
America.

front line battling the widespread virus as the United States
surpassed all others in numbers of cases and casualties during
this crisis. Many continue to grieve the loss of life, jobs, and
daily activities that facilitated human-to-human connection as
we rely on technology to remain connected in this unprece-
dented event. When we take a closer look at the outcome of
COVID-19, age, race, gender, sexuality, and SES status, for
some women at the intersection, this pandemic delivers a qua-
druple blow and has an enormous impact on families. In
short, COVID-19 has caused sweeping changes in who can
receive lifesaving healthcare and how they access health-
care —literally determining who will live and who will die.

Even well after the implementation of the Patient
Protection and Affordable Care Act (a.k.a. Obamacare), and
after many measures that have in at least some respects main-
tained it, health disparities still weaken the health and well-
being of culturally diverse populations. Many people of color
in the United States, especially those with limited English
proficiency, the elderly, and women face barriers to accessing
health care, quality health care, and appropriate treatment.
Such barriers mean that people who live at the intersections
(gender, sexual orientation, age, ethnic background, and SES)
face health disparities that are mostly unexplored.

For example, the LGBT Foundation in the United
Kingdom points toward evidence that COVID-19 may be
disproportionately affecting LGBT communities because
they may have less access to healthcare, are more likely to be
living with HIV, are more likely to be insecurely housed, and
are more likely to smoke or have other less healthy behaviors
[4, 5]. Other organizations point out that decreased interac-
tion with positive social groups and increased interaction
with negative social interaction (especially for people still in
the closet) significantly affected the mental health of
LGBTQI folks during the pandemic [6].

Not surprising, the Institute of Health reports that people
of color tend to receive lower quality of health care than the
White population, even controlling for patients’ insurance
status and income [7]. The study found evidence that stereo-
typing, biases, and uncertainty on the part of health care pro-
viders all contribute to unequal treatment. Yet, people of
color’s propensity toward developing chronic and terminal
diseases are rarely viewed through the lens of systemic injus-
tices and structural inequities. Access, communication,
screening, diagnosis, and treatment lead to discrepancies in
mortality and disability rates among different cultural
groups. The report calls for cross-cultural training for
providers.

9.1 CovID-19

The COVID-19 pandemic has taken a huge toll on the world,
especially in the United States. It is taking a major toll on the
healthcare workers who risked their lives for others on the

9.2  Cultural Competency

Historically, health differences between White people and
people of color result from unequal economic and social
conditions. In public health emergencies and pandemics,
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people who are socioeconomically marginalized are often
unable to access the necessary and basic resources they need
to prepare for and respond in order to survive. Nothing has
made this gap in healthcare for the elderly and those margin-
alized broader and more obvious than the advent of
COVID-19 in 2020 [8].

From the very onset, strong evidence of rapid spread and
high morbidity and mortality among socially disadvantaged
groups, low-income populations, and older adults emerged
[9-11]. Thus, the need to revamp and restructure the health-
care system such that these groups receive culturally sensi-
tive care is clear; preliminary evidence of the impact on the
LGBTQI community reflects the same, urgent need [12].

Recent research connects the practice of culturally com-
petent healthcare to increases in access, utilization, out-
comes, and safety for patients. According to the American
Hospital Association, “A culturally competent health care
system is one that acknowledges the importance of culture,
incorporates the assessment of cross-cultural relations, rec-
ognizes the potential impact of cultural differences, expands
cultural knowledge, and adapts services to meet culturally
unique needs” [13]. Ultimately, cultural competency is an
essential means of reducing racial and ethnic disparities in
health care. This means that the impact of cultural compe-
tency can produce more successful patient education and
improve patients’ healthcare-seeking behavior.

The most important aspect of culturally competent health-
care is that it extends to cover patient safety. Culturally com-
petent medical professionals understand and administer
appropriate testing and screening, resulting in fewer diag-
nostic errors and drug complications [14]. For minoritized
patients, exposure to quality and culturally sensitive and
appropriate curriculum and healthcare systems expand their
choices and access to high-quality clinicians and achieve
greater adherence to medical advice, ultimately saving their
lives.

In a similar manner, enhancing cultural relevance and
measuring the cultural competence of healthcare providers
remain critical for spanning the healthcare divide’s fault
lines. Healthcare disparities affect groups according to eth-
nicity, gender, age, acculturation, SES, and insurance class.
The healthcare fault line also crisscrosses health belief sys-
tems and practices, language, communication styles, and ste-
reotyping, self-esteem, empowerment and provider skills.
Cultural competency is a key tool with which to level the
playing field. Healthcare professionals need to be culturally
competent in order to effectively navigate structural injus-
tices in health, healthcare, and healthcare systems on behalf
of oppressed people.

Nonetheless, public health policy and research are becom-
ing more aggressive in tackling the substantial health inequi-
ties and recognizing disparities for those existing on the
intersection. Further, there are major healthcare inequities

among seniors living in poverty, immigrants, people of color,
people with disabilities, the LGBTQI community, and
women.

Like all medical professionals serving marginalized com-
munities, mental health professionals must be culturally sen-
sitive and culturally competent to do so. Otherwise, they are
complicit in maleficence of social inequity, trauma, health
disparities, safety, and suffering for already vulnerable popu-
lations. For this reason, cultural competency in mental health
is a necessary and critical intervention for attaining a more
optimistic life condition and saving lives.

9.3 The Disproportionate Impact

of COVID-19

People of color are overrepresented as essential workers
(75%), have disproportionately low SES, and experience
considerable detrimental bias when assessed and evaluated
by others. The high mortality rates among African-
Americans, specifically the elderly, are one more indication
of the long-standing need to address disparaging treatment
and inequities that exist in this country [12, 15-17].

Essential-Worker Designee, Frontline Women, and
COVID-19: Women outnumber men as teachers, registered
nurses, childcare workers, housekeepers, home health aides,
first-line supervisors and managers of retail sales, and mental
health practitioners. Although many of these are not offi-
cially designated as providing COVID-19 essential services,
they may nonetheless be going to work in the pandemic.
Many of these jobs are also disproportionately staffed by
women of color. They are also unpaid, underpaid, and dis-
proportionally shoulder the burden of labor. Given their pro-
fessions and traditional roles as caretakers for the family,
these essential workers during COVID-19 became the care-
takers for the government, social institutions, and communi-
ties. Female frontline workers within the healthcare systems
are worried that women’s safety, symptoms, treatments, and
vulnerabilities to COVID-19 are not a priority.

Historically, national and global health institutions such
as the World Health Organization (WHO) and the
U.S. Centers for Disease Control (CDC) have failed to share
data and data analysis to address the gender impacts of pan-
demic diseases. Although there are tons of anecdotes indicat-
ing the impact of COVID-19, gender analysis data of the
COVID-19 are not available. A first step to understanding
healthcare barriers that those who are marginalized within
culturally different enclaves face and to save lives is to
understand how and recognize the degree to which pandem-
ics affect genders and ethnic groups differently.

Women’s voices, expertise, and knowledge are muted in
the global health security surveillance, detection, and pre-
vention mechanisms. Bringing the voices of culturally
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diverse women to the table requires digging deeper and
focusing on structural causes of differences in treatment and
outcomes. Although race is a major predictor in death from
COVID-19 and the other pandemics, interventions to end
discrimination and disparities for women fail when they
focus primarily on race. Therefore, interventions must extend
into the intersections where most women and their voices
become invisible. In fact, addressing women on the intersec-
tion’s experiences of disparities, inequalities, biases, and dis-
crimination in healthcare, specifically with the coronavirus
pandemic need be realized and framed within the broader
context of structural racism and sexism.

9.3.1 Structural Racism, Structural Sexism,

and Intersectionality

The authors introduce structural racism, structural sexism,
and intersectionality as frameworks to shed light on how
healthcare interacts with employment, education, welfare,
politics, religion, and other structures and social institutions
to produce racialized and patriarchal outcomes. Similarly,
structural sexism advantages males, maintains patriarchal
social structures, and reinforces prescribed gender roles that
produce adverse outcomes for females. Structural racism and
sexism are systems of hierarchy and inequity primarily char-
acterized by White supremacy and patriarchy.

Structural Racism: According to Lawrence and Keleher,
structural racism in the US is “the normalization and legiti-
mization of an array of dynamics—historical, cultural, insti-
tutional and interpersonal—that routinely advantage White
people while producing cumulative and chronic adverse out-
comes for people of color” [18]. Bonilla-Silva argued that
the study of racism had historically been inadequate as a
result of the use of theories that were too simplistic, thus, he
put forth a structural theory of racism that was based on the
framework of racialized social systems. Bonilla-Silva also
stated that the theory of structural racism, like structural sex-
ism, is conceptually distinct as it can be maintained without
the awareness of the individual perpetuating the discrimina-
tion, and it is grounded in systemic inequality [19].

Theories of structural racism utilize system-based reason-
ing designed to identify underlying and often hidden causes
of problems experienced by marginalized people of color
across social systems [20]. Building on Bonilla-Silva’s the-
ory, Powell later defined structural racism as the set of sys-
tems and social processes that intersect to initiate and
maintain inequities that exist for racial and ethnic groups
[21]. Bonilla-Silva’s original work initiated a change in how
we think about structuralism. That is, it clarified that the only
way to successfully intervene in structuralism, like structural
racism, within society and its social systems is by extricating
its systemic roots. Bluntly put, these structural acts are pref-

erential treatment, privilege, and power for men and White
people at the expense of women, people of color, and other
gendered and racially oppressed people [19].

According to Lawrence and Keleher, structural racism
encompasses the entire system of White supremacy, dif-
fused, and infused in all aspects of society, including our his-
tory, culture, politics, economics, and our entire social fabric
[18]. Structural racism is the most profound and pervasive
form of racism—all other forms of racism (e.g., institutional,
interpersonal, and internalized) emerge from structural rac-
ism. In short, structural racism is not only historical, interac-
tive, and pervasive across multiple structures, and systems, it
is the overarching catalyst for all other forms of racism.

Structural Sexism: The evolving theory of structural
sexism has experienced a paradigm shift from the traditional
Eurocentric, western focus on the individual and interper-
sonal domains of gender discrimination to a more open-
minded structural framework that examines how systematic
gender inequality in power and resources such as structural
sexism impacts women’s health. Using a structuralist per-
spective, Homan believes that gender starts with the social
construct of gender as a social system of difference and
inequality as opposed to an individualistic attribute system
of difference and inequality [22].

Furthermore, she refers to structural sexism as the sys-
tematic gender inequality in power and resources that varies
across social contexts. Like structural racism, structural sex-
ism exists not only in social institutions but also in relation-
ships and in individuals’ belief systems. Homan argued that
structural sexism can be observed at each level of the gender
system, including macro-levels, meso-levels, and micro-lev-
els. The macro-levels are institutional in nature, while the
meso-levels are interactional, and the micro-levels reference
the individual domain. In that manner, Homan has proposed
a multilevel approach to structural sexism research and the-
ory. As she argues, this approach is most important because
gender theory and research are designed to focus on interac-
tional processes [22].

Intersectionality: Feminist theory originated when femi-
nists began to argue that psychology had neglected the study
of women and gender [23]. Likewise, the grassroots wom-
en’s movement of the 1960s played a role. The racism of
White women in the first and second wave movements
tended to marginalize the agendas of women of color [24,
25]. The experiences and struggles of the women of color got
little attention [26].

Although the origins of the theory of intersectionality can
be traced back to the movements of multiculturalism and
feminism, Kimberle Crenshaw coined the term as a way to
pinpoint the marginalization of Black women within antidis-
crimination employment law in the US and within feminist
and antiracist theory and politics. Intersectionality is based on
the idea that oppressive situations, such as racism and sexism,
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are interrelated and influenced by one another [26]. It was a
space on the intersection where power collides, interlocking
and intersecting patterns of racism and sexism and oppressive
structures related to issues of gender, race, class, age, ability,
and sexuality. In short, it is at those intersections where Black
women and others become invisible [26].

Many scholars regard intersectionality as the cutting edge
of contemporary feminist theory [27]. It has been heralded as
the most important contribution to women’s studies in this
century [28]. Intersectionality supports the belief that
research, theory, and practice must embrace a range of
oppressed identities if we are to address women’s issues and
women’s needs for empowerment.

Hence, to understand health disparities, specifically the
impact of COVID-19, we will structure racism’s structural
nature. Structural racism, in and of itself, is most visible.
Thus, we will examine racial disparities in healthcare through
the lens of inequalities in power, opportunities, treatment,
access, and policy impact and outcomes in past and present.
It will create new and recycle old forms of racism and its
strain of resistance to reform and change.

The Essential Intersection of Social
Networks and Active Lifestyles
as Women Age

9.4

Over the past few decades, health communication research-
ers increasingly acknowledge that interpersonal communica-
tions and networks play a central role in the health decisions
of individuals in all stages of life. Communications and net-
works are especially important for aging adults who may not
have the means or knowledge to access online or other
technology-based health information resources [29, 30].
Specifically, the term health information mavens has emerged
to describe individuals who share health information through
their interpersonal networks, and who become sought out
sources of health information within their communities [31,
32]. Health information mavens tend to be well informed
about a range of health issues, to feel confident sharing their
information, and to know how to point people to fresh
resources [31].

Several studies have indicated that women more often
take on the role of health information mavens than do men,
potentially suggesting women depend more than men on
their social networks to maintain a healthy lifestyle as they
age [31, 32]. At the same time, studies show that populations
of color and low SES populations depend on personal net-
works for health information more than their counterparts.
These findings suggest that health information campaigns
that target mavens may be more successful than other types

of health information campaigns and that more attention to
the role of health information mavens should be given to
address health disparities in aging women of color or lower
socioeconomic status [30, 33, 34].

Similarly as well, several recent studies have acknowl-
edged the central role that social interaction plays in staying
healthy, and specifically how being active with others fosters
a stronger sense of self [35-37]. This concept has also gained
traction in recent mainstream discourse, as publications such
as Lydia Denworth’s book, Friendship: The Evolution,
Biology, and Extraordinary Power of Life’s Fundamental
Bond and a recent article on Upworthy that discussed the
findings of a study that found women with a strong circle of
female friends get paid more, and are ultimately happier and
healthier [38, 39] reflect.

Thus, when looking at how women can stay healthy
through active lifestyles, it becomes crucial to factor in the
social networks of aging women and how they intersect
with their active lifestyle. Aging can bring a whole cadre of
emotional and psychological fears, and evidence suggests
physical activity can alleviate some of those fears by allow-
ing individuals to take control over their aging process and
resist societal devaluation of aging bodies [40]. Since
strong social networks also have been shown to improve
longevity and overall health status of aging adults (and
especially women), it makes sense that combining physical
activity and social connections can have a direct positive
effect on active aging [30, 41, 42]. Studies looking at the
intersectionality of active lifestyles and social interaction
have emerged in the last decade, suggesting the importance
of the intersection of social networks and active lifestyles
[35, 43].

The importance of social networks in women’s lives as
they age became especially salient as COVID-19 began
sweeping the world. Self-isolation, social distancing, and
eschewing social activities became necessary to avoid infec-
tion in many cities and countries around the globe. However,
despite the extenuating circumstances in which the coronavi-
rus normalized isolation—or maybe because of them—anec-
dotal evidence is emerging that new types of networks are
emerging among women’s groups, utilizing geographic
closeness (i.e., neighbors talking window to window) or
technology (i.e., happy hour on Zoom) to maintain social ties
while maintaining physical distance.

For example, some community centers are now offering
virtual versions of their networking groups and organizations
already dedicated to serving marginalized populations are
taking many of their services online and increasing
community members’ options to meet virtually [44]. A few
states have implemented online resources specifically for
aging marginalized populations [4].
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9.5 Thelmportance of Social Networks

for the LGBTQI Community

As with other marginalized groups, the importance of social
support groups seems especially salient among people in
LGBTQI groups, especially in terms of being connected to
groups where positive identity affirmation was present [45—
47]. Additionally, influential social support groups, external
to family, are linked to better long-term health outcomes in
sexual minority groups [46]. Many LGBTQI rights groups
are pointing to the compounded adverse effects that
COVID-19 may have on sexually diverse people, people who
are not cisgender. The following case stories of female vic-
tims and survivors of COVID-19 are real stories of women,
much like us, professional, educated, and minoritized
women. The stories walk the reader through the devastation
and loss of lives and impact on families and communities of
the pandemic.

9.6 Case Stories of COVID-19

9.6.1 Knock, Knock, It Is Déja Vu: Marbley
Thursday, June 11, 2020. I sat typing at my desk. Then I
paused for a moment of silence in honor of the anniversary
of Mama’s death, 51 years ago. Black female ancestors, who
survived pandemics and the stories of those (male and
female) afflicted by COVID-19 sat at my desk with me.
Stored in an iCloud photo gallery are images of Black
females stricken by COVID-19. Uncensored images of
friends, students, and loved ones diagnosed with the corona-
virus, those who died and those who survived, struck the
backspace button on my keyboard. Lurking in the computer
camera were images of my niece who survived COVID-19
and next to Mama who survived the Spanish Flu (and World
Wars, Jim Crow, two major floods) and her sister Minnie
who did not survive the Spanish Flu—active without mobil-
ity, invisible but hopeful.

In a frayed notebook nestled in the corner of my desktop
are exciting secondhand stories of 10-year-old Minnie who
died in 1919 without legal records of her life or her death. A
real-life example of Kimberlé Crenshaw’s idea of intersec-
tionality, intersections where Black women are invisible,
immobile, powerless, and silenced. Captured in that note-
book are Mama’s memories of Minnie and other loved ones,
small glimpses of their lives, eternal love, and the pain and
grief of death.

The sour smell of death, COVID-19, and the Spanish Flu
began fighting for space in the document I am writing. |
flipped through the pages anyway, feeling honored as I reread
for the 100th time these stories passed down through genera-

tions to me and now to my daughters and granddaughters. At
7 and 11, they are the exact same age as Mama when the
Spanish Flu ended in 1920 and as old as Minnie would have
been that year if she had lived.

Like the Spanish Flu, the photo of Minnie’s story recedes
to the background as the faces of Black women and girls
with COVID-19 rose to the forefront. Women of color on the
intersections emerge dressed in the dark fabrics of pandem-
ics, painted with the deaths of other women, and began tap-
ping around in my headache.

With each stroke and brush of my fingers on the keyboard,
incidents of blatant racist, sexist inequities become viral and
hold my PC hostage. The residuals of slavery and Jim Crow
knotted up inside Black women’s souls and deaths and knot-
ted up in these viruses and relentless knocking. Piles of doc-
uments of Black people bearing the burden of
disproportionality, specifically Black women, are dispirit-
ingly distracting. As I took command of my breathing, slow-
ing it down so that I could enter these places and spaces,
suddenly, Black women in the books and articles that I am
reading, stand straight up on my desktop.

Each woman is swinging an enormous stick, using it as a
weapon to bring harmony to the chaos, standing up and fight-
ing for justice and for the women of today and century pasts.
They pause, allowing for a moment of silent prayer for the
lives lost to COVID-19, the Spanish Flu, pandemics through-
out history, and to racism and sexism diseases. I felt blessed
to witness these beautiful Black women stand and join hands
in solidarity, and selflessly combine their collective strength,
and then, share it with the world. They also stood up for
coronavirus victims—White and of color, male and female,
and women of all ages, connecting their stories and forcing
me to see and feel them. By standing tall, they restored resil-
ience in the lives of my daughters and granddaughters and all
the daughters and granddaughters of the twenty-first century,
restoring warmth, life, and safety for all the Minnies who
lived and needlessly died of diseases throughout the globe,
trapped at the intersections without records of their births or
their deaths, remembered only on the tattered pages of fam-
ily lore.

I pressed the Caps Lock key, and the words RACISM IS
UPPERCASE appeared on the screen, and I was freed to
write my manuscript. [ wrote about how disparities, pandem-
ics, and diseases such as COVID-19, ageism, classism, rac-
ism, and sexism viciously kill my people, and the women
standing up. As I type, these Black women begin painstak-
ingly wiping away our tears, using my manuscript to clean
up our unhealed wounds and lingering trauma from pandem-
ics and centuries of oppression. As they stood together at the
intersection, hope battled through my grief and fear, wiped
angrily at the tears in my eyes, silently knocking on our cyni-
cal hearts, and finishing my manuscript. Knock, Knock! We
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ask, “Who is there?” Though (like you), I already knew who.
It is Déja vu.

Thursday, August 6, 2020, on Johnnie’s 111th birthday, I
finished writing my manuscript.

9.6.2 Friends Indeed: Starkey

“Lori has the virus.” The sound of my mom’s voice saying
those words caused my heart to drop into my stomach, churn-
ing there with a deep fear. My mom had gone and dropped
off a painting on her porch last week, had rang the door-
bell...had she picked it up? What would I do? She was
600 miles away from me. But my fearful obsessing was
interrupted by her jarringly cheerful follow-up to the sober-
ing news, “But she’s in pretty good spirits. The gang [as their
core group of about eight women and two gay men refers to
themselves] did a Zoom call with her the other day to cheer
her up. She feels okay right now, but her doctor says she will
likely decline again in a week or so. We have arranged for
one of us to provide one meal a day for her. Her roommate is
self-quarantining with her, so she can get the meals from the
porch and then take them into her room.”

As I listened to my mom ramble on about what she was
planning on preparing (something about pineapple chicken
with turmeric, because pineapple has cough expectorant
properties, as does turmeric...) my mind drifted to imagining
my mom and her group of friends, the youngest of whom
was turning 65 this summer, navigating Zoom. Many of
them were artists or other tradeswomen, variously versed in
technology. They were prone to fits of hysterical laughter
about any endeavor when they would get together in person,
often over the ridiculously strong margaritas at the taqueria
down the street from my mom’s house, so I could only imag-
ine what it looked like as they coaxed and supported each
other through the learning curve of navigating the virtual
meeting space.

“...and then I showed them how to do the fake back-
ground thingy in Zoom, so we spent about an hour all play-
ing around with that...” I realized that as my mind had
drifted, her monologue had shifted to talking about how the
gang was navigating this new social space. “Shirley doesn’t
have a laptop, so we are trying to figure out if we can get it
on her phone. Did you know you can also do Zoom on
phones?” I said I was and reminded her to tell Shirley about
the app store or Google play, depending on the type of her
device. We chatted for a few more minutes and then hung up.

Our next phone conversation was almost a week later
when the state where she lived was considering ending the
lockdown. She confirmed that Lori was not getting worse but
was still sick. She had been bedridden for so long now that
she got winded from walking to the bathroom and her bed-
room door to get the meals her roommate left her, before

knocking and scurrying away to avoid catching the virus.
According to my mom, Lori’s only social interactions were
with the gang, and she was feeling pretty down. Her sister
and brother had only called a few times, despite living down
the street. The gang was now concocting some sort of group
performance over Zoom to try and cheer Lori up, and had
been musing whether or not it would be safe to meet up and
go for a hike in one of the state parks or go out and drink beer
at the city reservoir, two of their pre-pandemic favorite sum-
mertime activities.

“We’ve also been doing ‘garden tours’ using the Facebook
messenger thingy...you know, the video call thing I use with
the kids,” my mom continued to share her technological
adventures. “Everyone just loves my poppies,” she said with
pride, “and the camera on my new phone captures the colors
so vibrantly! We’ve all been sending Lori pictures too, and
yesterday Sam and Sharon went over and cleaned up her gar-
den and sent her pictures, and even did a Zoom call while
they were outside her house so she could show them where
she wanted some seedlings placed.

“I’'m going to have so many paintings to keep me busy
this winter from all these amazing flower pictures,” she said.
“But speaking of painting, I’'ve been thinking about how to
take my art classes online. Can you offer any ideas with
that?” For a few minutes I told her about camera angles,
video uploading, YouTube channels, and engaging viewers.

After we hang up, I sit quietly for a few minutes, staring
at my phone, hot from being pressed up against my ear, and
marvel at how my mom and her gang—a group of aging
people, determined to maintain their social network and stay
active and healthy, even in the face of a global pandemic,
have grown more and more comfortable with technology.

9.6.3 Unsung Shero: Murphy

May 15th, 2020, I received a panic call from my client with
her earth-shattering news that she had tested positive for
COVID-19 and had to quarantine in her home. Alice, a
58-year-old African-American female veteran nurse practi-
tioner, was referred to me in April with depression. She was
distraught after her husband’s suicide. He had been her best
friend, a veteran, suffering from PTSD and drug addiction.
In our first session, I could see that she was clearly distressed
and fatigued. Her face wore a heavy, dark overcast and
shadow of despair with dark circles around her eyes. Her
nursing wrinkle-free scrubs were really wrinkled, with cof-
fee stains all over the top. As Alice spoke, the tears in her
eyes and cracking in her voice expressed a deep concern for
her daughter, and about her health as she had been putting in
overtime at the hospital where she works.

I was totally unprepared, despite my many years of train-
ing and experience as clinical mental health therapist, for the
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impact knowing Alice’s diagnosis would have on me person-
ally. Even after her diagnosis, she was more worried about
others than herself. Then 7 weeks later, she died.

Alice was a beautiful, warm, and strong Black woman, a
registered nurse with more than 30 years with a legit job with
full benefits. When she got sick, she was flat broke, with no
insurance. Her death left her only child a ward of the state.
Alice had great insurance, but she was denied quality health
care to live.

During my last session with her, Alice spoke about being
caught in a crossfire to get medical help. She had been told
that she could not have a coronavirus test, and then that she
could not receive the lifesaving medical services she needed
because her insurance carrier had been changed. I struggled
to focus on her and her needs, but I could not prevent bursts
of hurt and anger from entering our counseling services. I
felt overwhelmingly vulnerable and helpless knowing that
Alice’s experience was a step-by-step parable of the differ-
ential, spotty, and shoddy treatment of many other Black and
Brown women diagnosed with COVID-19 by the healthcare
system, health profession, and doctors. With no inkling or
forewarning that Alice’s life also would spiral into despair,
remarkably, I was able to resist this strong urge shout the
injustice out loud. Instead, I sobbed silently inside and
shifted my energy to her.

Even now, I can still hear her voice, shallow and broken,
reaching out to me, coupling with the pain and despair that |
now feel, churning and turning both my own hurt and desola-
tion, and festering the angst. A sickening realization seemed
to stick to me like tar. I realize Alice was me, educated and
middle class. Her experience was the grim reality I live as a
Black woman in the United States.

Alice would become for me the poster woman for Black
and Brown women and her story would be indicative of the
horrific and invisible experiences of the many women of
color diagnosed with COVID-19, regardless of their money
or professional backgrounds. Alice’s fight to stay alive will
not be televised or written about in the major newspapers,
but deep in my heart, she is a real-life shero. Her story will
forever be a living example of the disparities and expanded
gaps in health care for women of color triggered by
COVID-19.

As I sit in dark silence instinctively flipping through the
pages of her life and flipping through the pages of my life, I
know that I have to fight to stay professionally relevant, and
emotionally and physically healthy, if I want to help my cli-
ents and if I want to keep fighting for Black women like
Alice. It is July 15 and I sit with unshed tears for this valiant
shero. I had somehow found a bit of solace, perhaps in medi-
tation, deep friendships, or therapy. But then I received a
frantic call a couple of days later from my client Naquita
with the news that she too tested positive for COVID-19. The
cycle started all over again.

9.6.4 A Chillls in the Air: Abdullah

I walked briskly through the hospital corridors, past the ER
doors, barely noticing the March chill in the air and my
empty stomach. It was the middle of March in the windy city
and we were during the global outbreak of COVID-19. As a
Chicagoans, I knew that the wind was not only blowing from
the Chicago Lakefront but also from the city’s politicians.
That same chill combined with the chill of the pandemic,
death and despair blew and circled in and outside of the hos-
pital and throughout its corridors. With little time or energy
to spare for the weather or the politics, I quickly stopped my
wayward thoughts and began my shift.

I soon found myself rapidly scanning the chart of a Black
female patient sitting on bed 7 in the psych area. With little
time to waste, I took a deep breath, put on my professional-
ism, and prayed for compassion before introducing myself.
Teresa was a tall, elegant, expensively and well-dressed
African-American female with shoulder-length hair pulled
back loosely with a black rubber band. Yet she appears
disheveled and extremely nervous. Her white blouse was
wrinkled and slightly untucked from her dark blue trousers
and her ponytailed hair was pulling out around the edges.
She was anxiously twisting and rubbing her hands together
as a gesture of distress.

Teresa is a 41-year parking meter aid, single, mother of
young children, pursuing a degree in psychology. She had a
history of depression and anxiety. According to her medical
chart, her father had died of COVID-19 recently and she was
experiencing an episode of depression. I noticed and noted in
her chart her breathing with difficulty, panting heavily, and
her dry and slightly greyish skin. While waiting for the doc-
tor, Teresa began more distressed, anxiously twisting and rub-
bing her hands together. As the intake continued, rather than
actively listening to her story, I could no longer remain imper-
sonal, and the lines between patient and therapist blurred.

I realized that this woman not only could have been me;
she was me. We were about the same age, social status, from
similar neighborhoods, and had similar career paths and
tastes in clothes. The reality of being this emotionally and
physically close to her along with my vulnerability through
working in a hospital emergency room with not only Teresa
but six other patients who had been exposed to and suspected
to have COVID-19 hit me with full force. What if she has
COVID, I thought, and what if I get it from her?

Teresa talked about her two boys and her preexisting con-
ditions that increased the likelihood she would have a long
recovery or not recover at all, if she had the disease. She
spoke about not sleeping or eating due to her depression.
When she started to cry, I heard her from a distance, a place
outside of my body and spirit. I tried to shift my body and
heart toward a safe place, reducing the probability of infec-
tion and inflection. In the background, I could hear the fami-
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lies of other patients who arrived at the ER screaming when
they learned their family member was positive, while others
sobbed quietly. Her phone rang, it was her son. “I’ll call you
back,” she said and asked to use the hospital phone. But then
the doctor entered. Teresa stood up. Her test had come back
positive. I moved even further into the background of her
story and my story.

More tears came as she plopped down on the bed, asking
herself out loud what do next and whether she could take
care of her children, and reminding herself that her dad was
sick, and her mom already overly burdened. I listened and
took copious notes until once again Theresa’s life and future
became a mirror image of my life. Fifteen years on this job
and I asked myself yet again, “Is this the day I quit”? As [
walked back to my office, I prayed for Teresa and her family
and I grieved the massive number of my people who were
afflicted and died from COVID-19 of all ages and genders,
and Black women just like me.

Forlorn, solemn, cold, and still hungry, I left work. As I
stepped out of the ER onto the streets of Chicago, the chill
was in the air and the wind from Chicago lakefront was still
blowing cold and hot air, and not surprisingly, so were the
politicians.

9.7 Reflection

As coauthors of this chapter and coauthors of our lives, struc-
tural racism and structural sexism (and even heterosexism)
are real, as our own stories suggest. All the women in the
case stories are middle class, professional women living on
the intersection. One of the case stories is that of White les-
bian surviving COVID-19 on the intersection of sexuality
and gender. The other three case stories capture Black wom-
en’s experiences, some living in poverty, some middle class,
facing gender and racial discrimination during past pandem-
ics such as the Spanish Flu and COVID-19.

Johnnie and Minnie: In the first case story, Marbley
recounts the devastation of historical structural racism and
sexism starting with the Spanish Flu pandemic that wreaked
havoc on the lives of the Black women in her family. Buried
in her story are the residuals of slavery and Jim Crow that
follow her family through other national and global pandem-
ics such as the Floods of 1927 and 1937, the Great Depression,
and two World Wars.

Her case study also captures the patterns of structural rac-
ism and sexism in the devastation of the COVID-19 and the
Spanish flu pandemics wrought on Black women in her fam-
ily in the twentieth and twenty-first centuries. Most impor-
tantly, the stories of Minnie and Johnnie and their female
ancestors capture a century of women’s spirit of resiliency
and their visible invisibility as they stand at the intersections,
standing up for justice, freedom, and equity for all women.

Alice: A 58-year-old African-American female veteran
nurse practitioner in Dr. Murphy’s case story, Alice was one
of the frontline healthcare workers who has lost her life to
COVID-19. Despite being at high risk of exposure to the
coronavirus, she continued to go to work, often working
multiple shifts, putting her life on the line every day. Due to
structural racism and sexism in healthcare and health insur-
ance, Alice, a first coronavirus responder, a dedicated and
experienced nurse practitioner, and widower of a decorated
veteran, died without health insurance.

A technicality in her employer’s insurance plan forced
Alice to delay critical treatments. As a result, and despite her
education, medical background, and job, she died on the
intersection (Black and female). Alice became another Black
middle-class woman unable to navigate frontline gatekeep-
ers, red tape, and obstacles in the social structures, including
the healthcare system, created by structural racism and sex-
ism in order to get the lifesaving medical care she needed.

Teresa: In the case story of Teresa, one of the authors
talks about her vulnerability and constant exposure to
COVID-19 as a frontline mental health worker. Like Alice,
Teresa is a mother of young children diagnosed with COVID
while battling depression, anxiety, and the loss of a loved one
while worrying about the future of their children.

Like Alice and other essential workers, Teresa, a desig-
nated essential worker, did not have the rights and protec-
tions she needed and deserved. These rights and protections
include a living wage, adequate safety gear, access to quality
insurance, health care, paid family and medical leave, or the
power to ensure fair treatment and compliance with existing
COVID-19 guidelines. Like Alice, Johnnie/Minnie, and
Teresa, as a Black woman living on the intersection, she did
not have a strong voice to talk above the loud noise and rhet-
oric of pandemics.

Lori and Her Friends: Lori and her circle of friends,
mostly gay, all above age 65 and thus at a higher risk of being
very sick or dying from the coronavirus, found themselves
leaning toward each other through technology to combat iso-
lation created by COVID-19. As White women on the inter-
section of age, gender, by generation, and sexuality, they
were isolated from each other by COVID-19-and had to
navigate new ways to support each other. Like the African-
American women, Teresa, Johnnie, and Minnie, Lori and her
friends ended up turning to each other and their families
(biological or otherwise), rather than assuming a reliance on
the social support systems set in place by the power struc-
tures. At those intersections, the women in these case stories
found each other, even as society left them unprotected, fol-
lowing the long tradition systemic injustices within the US
and society that denied their freedom and human rights. In
short, healthcare is a human rights issue.

Access to healthcare for the GLBTQI community is
already crowded with barriers due to stigmatization, discrim-
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ination, and hate attacks on their personhood, livelihood, and
mental health. COVID-19 only adds more fuel to the flame.
Therefore, Lori and her friends had learned early on how to
rely on each other. As related in their case story, Lori sur-
vived COVID-19 and flourished because of her circle of
friends who were willing to push through knowledge bound-
aries to support a friend in need. Much like the Lux (2019)
study, they found that women do better in a strong circle of
female friends and are ultimately happier and healthier with
such support.

9.8 Conclusion

Health-based organizations dedicated to understanding and
supporting the aging process can use the information within
this chapter to develop culturally sensitive interventions
that combine social activity and physical activity to increase
health outcomes in older and diverse populations. Health
professionals should be knowledgeable about cultural dif-
ferences and the impact of structuralism (racial and gender
based) and systemic injustices on patient’s health, espe-
cially during the COVID-19 pandemic. Moreover, medical
and mental health practitioners can take care to ask about
their patients’ social and support networks in addition to
their level of activity and help find resources for patients
that can combine social activity with physical and spiritual
activity.

The implications for this intersection of social networks
and active lifestyles in aging women have relevance for
health communication, aging studies, cultural studies, medi-
cal practice, and many others. Within health communication,
aging women, especially those culturally, sexually, and
socioeconomically marginalized, rely on their interpersonal
networks to receive health information. Consequently,
understanding the role of interpersonal networks in staying
active and healthy should be a central concern of all health
professionals.

Furthermore, healthcare professionals should acknowl-
edge and integrate into their practice of care the color line’s
problem, where Black and Brown people are ravaged by dis-
parities in health and healthcare. Disparities in healthcare are
a reality that has been present for centuries, and widely and
extensively studied for decades. Likewise, sexism and het-
erosexism have historically proven to be undaunted, almost
omnipotent and invincible. Women, members of the LGBTQI
community, and people of color are still disproportionally
impacted by diseases and pandemics regardless of their edu-
cation, SES, or upward mobility. In nearly every healthcare
area, people of color and women are more likely to get sick,
die earlier, and pay more for the same healthcare coverage as
their male counterparts.

During pandemics and prosperity, in good times and in
bad times, the lives, health, and jobs of women from all inter-
sections have been regarded as more expendable. The rheto-
ric surrounding the notion of female expendability that
purports society can better cope with the loss of a woman
than with the loss of a man (if not for their reproductive
roles) has been circling the globe for millennia. In the United
States, elderly and people of color, particularly Black people,
are expendable too. This disregard has shown up in our soci-
ety’s response to COVID-19, in the disproportional number
of essential workers and critical workers unsafely exposed to
the virus and in the deaths of people of color from the
coronavirus.

The expendability of women, elderly, and people of color,
and those on the intersections is evident in not only the sta-
tistics, but also the case stories of Alice, Lori, Johnnie and
Minnie, and Teresa. Their stories give meaning to our knowl-
edge that in a pandemic, people of color, women, and the
elderly are more likely to get sick, die earlier, and to be
unable to buy the same health or healthcare. Indeed,
COVID-19 roared in with a definite cultural advantage for
those with privilege in urban cities such as Berlin, Chicago,
London, Los Angeles, New York City, Paris, Sydney, and
Tokyo. Prosperity and justice for some, but not everyone—
another pandemic within systemic injustice.

9.9 Recommendations

1. Become culturally competent and aware of the multiple
factors that play a major role in health disparities and
health inequities for marginalized people.

2. Be sensitive to those women living on the intersections,
such as an elderly, disabled African-American lesbian.

3. Encourage LGBTQI and other marginalized patients and
clients to connect to personal networks to help in main-
taining a healthy lifestyle during the pandemic and find
an online social support group that will allow for positive
identity affirmation and help with technology.

4. Be mindful of the lack of resources and special needs of
essential workers living on the margins.

5. Healthcare professionals working with marginalize peo-
ple should look internally at their own values and biases
at the outset and throughout a clinical encounter with
individuals whose culture and backgrounds are different.

6. For meaningful social change to occur within healthcare,
it is vital to make sure the voices of those marginalized
are in included, heard, and represented in decision mak-
ing and policy changes.

7. Public health and research organizations must continue to
advocate for better and more specific data regarding the
impact of pandemics on marginalized populations.
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8. Healthcare should be approached and understood as a
human right.

9. Encourage others to use social media as a tool to provide
a voice for marginalized people during this COVID-19
pandemic and to call attention to the system injustice in
healthcare.

Chapter Review Questions

1. Social media has .
(a) Made it difficult to hide acts of racism, sexism, and
elitism
(b) Contributed to acts of elitism and racism
(c) Become an emerging vehicle for women to social
network
(d) All the above
2. The study of racism has historically been inadequate
because .
(a) It advantages White people
(b) The theories were too simplistic
(c) Itis grounded in systemic inequality
(d) Itis pluralistic and inclusive
3. What does the term ‘“health information mavenism”
mean?
(a) Individuals who are good at organizing and creating
health information pamphlets
(b) Individuals who share health information through
their interpersonal networks, and who become
sought out sources of health information within
their communities
(c) Individuals who seek out health information from
friends
(d) Individuals of an advanced age who enjoy reading
health information
4. Strong social networks have been shown to

(a) Improve longevity
(b) Increase overall health status
(c) Decrease levels of anxiety and depression
(d) All the above
5. During pandemics, historically, the gap in health dispari-
ties are widened by race and ethnicity, yet unrelated to:
(a) Gender
(b) Disability status
(c) Sexual identity
(d) Political affiliation
6. Addressing racism during pandemics has historically
been inadequate because
(a) It advantages White people
(b) The use of theories that were too simplistic
(c) Itis grounded in systemic inequality
(d) All the above

7.

10.

People of color represent _____ of essential workers dur-
ing COVID-19.

(a) 20%

(b) 90%

(c) 75%

(d) 33%

. The normalization and legitimization of an array of

dynamics—historical, cultural, institutional, and inter-
personal—that routinely advantage White people while
producing cumulative and chronic adverse outcomes for
people of color is:

(a) Structural racism

(b) Individual racism

(¢) Community racism

(d) Prejudices and bias

Ultimately, is an essential tool for reduc-
ing racial and ethnic disparities in health care.

(a) Structural racism

(b) Cultural competency

(c) Healthcare inequalities

(d) None of the above

Key frameworks that are used to shed light on how
healthcare interacts with employment, education, wel-
fare, politics, religion, other structures and social institu-
tions, health, and healthy activity to produce racialized
and patriarchal outcomes include:

(a) Structural racism

(b) Structural sexism

(c) Intersectionality

(d) All the Above

Answers
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Learning Objectives
After completing this chapter, you should have an under-
standing of:

e The importance of self-esteem in disordered eating

e The Transtheoretical Model in the process of health
behavior change

e General treatment principles and medical criteria for
hospitalization

e Program examples including mindfulness

e Eating disorder resources

10.1 Introduction

Low self-esteem, accompanied with perfectionism, is a well-
recognized trait of those with disordered eating, and could
also be a precipitating factor in the development of eating
disorders. This characteristic likely increases females’ vul-
nerability to disordered eating when combined with recently
documented genetic and neurobiological findings: the herita-
bility of eating disorder symptoms increases from zero risk
before puberty to >50% during and after puberty; also,
Functional Magnetic Resonance Imaging (fMRI) studies
show decreased activity in brain areas involved in self-
regulation and impulse control [1, 2]. Self-esteem, as a com-
ponent of self-regulation, frequently triggers behavioral and
cognitive strategies to maintain or enhance a sense of self-
esteem [3]. The terms self-concept, self-worth, and self-
image are used interchangeably with self-esteem and are all
based on self-perception. Self-esteem can be defined as the
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extent to which a person feels positive about himself or her-
self [4]. Often, self-esteem is described as dichotomous, with
a person possessing either high or low self-esteem. People
with low self-esteem feel positive about themselves when
they encounter affirmative experiences. Conversely, when
they face negative experiences, they are disapproving of
themselves. People with high self-esteem embrace and ben-
efit from positive experiences and have developed strategies
to mollify negative feedback. In short, they have learned how
to offset negative experiences [5].

Effective prevention and intervention programs must rec-
ognize the importance of enhanced self-esteem and embrace
the development of this concept in their programs. Education
to prevent disordered eating can only be effective if the indi-
vidual understands and accepts him or herself, even his or her
limitations. Many times, physically active women have a
heightened awareness of the body and its limitations [6].
These limitations may contribute to low self-esteem (losing a
race, finishing last, etc.). Rosenberg [7] describes self-esteem
as consisting of three major components: (a) social identities
(how an individual defines him or herself in society); (b) per-
sonal dispositions (perceptions of traits, preferences, response
tendencies); and (c) physical characteristics (height, weight,
body fat distribution, attractiveness, etc.). While there are
many models for self-concept, all models recognize that the
development of positive self-esteem is multidimensional, and
an individual’s perception of self can be affected by the social,
emotional, and physical involvement in sport and exercise.

10.2 Research Findings

10.2.1 The Transtheoretical Model in Health
Behavior Change

Numerous theoretical frameworks have been proposed to
explain and predict the process of health behavior change.
One frequently used is the Transtheoretical Model (TTM)
developed by Prochaska and DiClemente as a model of
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intentional behavior change [8]. The TTM assumes that indi-
viduals vary in motivation and readiness to change their
behavior, and as well, realistically acknowledges that relapse
is normal under situations that involve such significant
behavior change. Four related concepts considered central to
health behavior change are included within this model:
stages of change, self-efficacy, decisional balance, and pro-
cesses of change.

The five stages of change are: precontemplation (PC, no
intention to change health behaviors within the next
6 months) contemplation (C, seriously considering behav-
ioral change within the next 6 months); preparation (P, still
lack commitment to change, but investigating the possibility
of change within the next 30 days); action (A, actively modi-
fying problematic behavior within the last 6 months); and
maintenance (M, self-control of the behavior established
more than 6 months ago).

In the PC stage, information needs to be provided about
the behavioral and potential medical problems associated
with the behavior. In the C stage, health professionals must
help individuals assess the pros and cons of the behavior
change so that they will make a commitment to change.
Health professionals must encourage initial small steps to
initiate change, no one can force someone to change, and
individuals must begin to place greater significance on the
benefits of behavior change in the P stage. The A stage occurs
when benefits outweigh the costs. Initiating a new health
behavior change is bound to be fraught with relapse; health
professionals should act to reinforce an individual’s self-
confidence along with their decision to change. The M stage
occurs when individuals are able to continue the new behav-
ior. Conceptually, progression through these stages during
attempts at behavioral change is expected to be linked to dif-
ferences in self-efficacy, decisional balance, and the pro-
cesses of change [9].

Self-efficacy and decisional balance represent beliefs
about behavior that are common to many social cognition
models. Specifically, self-efficacy refers to an individual’s
confidence in his or her ability to perform a specific behav-
ior, which is expected to increase as an individual moves
through the stages [10]. Indeed, self-efficacy for health
behavior change reliably predicted stages of change; pre-
contemplators and contemplators had the lowest efficacy,
while those in the maintenance stage exhibited the highest
efficacy [11].

Decisional balance relates to the pros (benefits) and cons
(costs) of the behavior; for example, eating gives me more
energy, yet it might make me fat. Individuals who change
their behaviors have positive decisional balance because the
positive beliefs about the behavior outweigh the negative
ones. Additionally, the pros increase, while the cons decrease
across the stages of change.

Lastly, the TTM also includes processes of change and
specifically define a process of change as a “type of activity
that is initiated or experienced by an individual in modify-
ing affect, behavior, cognition or relationships” [8]. Health
professionals can assist the process of change and the
maintenance of the new behavior by providing follow-up
support [12].

10.2.2 General Treatment Principles

Treating eating disorders is both a science and an art. Even
though the treatment goals for anorexia nervosa (AN) and
bulimia nervosa (BN) are well defined [13], the method of
achieving these goals is less certain [14] (Table 10.1).

Treatment is less likely to occur without proper screening
in terms of medical criteria used for hospitalization.
Table 10.2 lists the general criteria for in-patient hospitaliza-
tion for patients with AN and BN [15-19].

Achieving and maintaining a normal weight and nutri-
tional status is essential for recovery for both anorexia ner-
vosa (AN) and bulimia nervosa (BN). Perfectionist attitudes,
low self-esteem, unrelenting pursuit of thinness, intolerance
of mood fluctuations, and poor coping skills are problematic
for both AN and BN. Recovery is unlikely without a funda-
mental change in these attitudes.

Research has shown that the therapist should function in
the therapeutic encounter as a parent, teacher, guide, and
coach and that the personality of the therapist is a major
therapeutic element in the treatment of patients with AN
[14]. The therapist must make every effort to engage the

Table 10.1 Treatment goals for anorexia nervosa (AN) and bulimia
nervosa (BN) [13, 14]

Major goals for AN

* Restore weight and improve
eating habits

Change dysfunctional
attitudes especially eating
behavior

Work with the family

Major goals for BN

* Identify the factors and processes
that maintain the binge—purge—
starve cycle

* Cessation of the binge—purge
cycle and compensatory behavior
(vomiting, misuse of laxatives
and diuretics)

Note: Cognitive behavioral therapy

(CBT) has been found to be most

effective for both AN and

BN. However, self-help (SH), using

a written manual based on the

principles of CBT, has gained wide

appeal since the patient may use it

with or without the guidance of a

therapist

Reduction of associated
psychopathology (body
image disturbances)
 Treat concomitant medical
complications (disturbances
in the gonadal axis,
infertility, osteoporosis)
Pharmacotherapy to treat
depression, moderate
obsessive perfectionism, to
target certain
neurotransmitters, or to treat
concomitant complications
Prevent relapse (most
difficult task)
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Table 10.2 Sample hospitalization criteria [15-19]

Heart rate

Blood pressure

Glucose
Electrolytes or
metabolic
function

Gastrointestinal

Temperature

Hepatic, renal, or
cardiovascular

Weight and body
fat

Motivation to
recover

Comorbid
psychiatric
disorders

Purging behavior
(laxatives and
diuretics)

Ability to care
for self; ability to
control exercise

Stress and
support

Adults

<40 bpm or
>110 bpm

<90/60 mmHg or
orthostatic
hypotension (pulse
increase of >20 bpm
or drop in BP of
>10-20 mmHg/min
from lying to
standing)

<60 mg/dL
Potassium <3 meq/L;
electrolyte
imbalance;
dehydration;
metabolic
abnormalities
Hematemesis;
esophageal tears;
intractable vomiting
<97.0 °F; inability to
sustain body core
temperature

Organ comprise
requiring acute
treatment

<75% of healthy
body weight or acute
weight decline with
food refusal

Very poor to poor;
preoccupied with
ego-syntonic
thoughts

Any existing disorder
that would require
hospitalization such
as suicidal risk and
depression

Needs supervision
during and after all
meals and in
bathrooms

Complete role
impairment; structure
required to keep
patient from
compulsive
exercising

Severe family
conflict; lack of
structured treatment
in home; inadequate
support

Children and adolescents
<50 bpm daytime;

<45 bpm nighttime
arrhythmia

<80/50 mmHg;
orthostatic blood pressure
changes (>20 bpm
increase in heart rate or
>10-20 mmHg drop in
blood pressure)

<60 mg/dL

Hypo- or hypernatremia,
hypophosphatemia,
hypokalemia,
hypomagnesemia; serum
chloride concentration
<88

Hematemesis; esophageal
tears; intractable
vomiting

<96.0 °F, dehydration

Organ compromise
requiring acute treatment;
arrhythmias

Acute weight decline
with food refusal even if
not <75% of healthy
body weight; body fat
<10%

Very poor to poor;
preoccupied with
ego-syntonic thoughts;
failure to respond to
outpatient treatment

Any existing disorder that
would require
hospitalization such as
suicide risk and
depression

Needs supervision during
and after all meals and in
bathrooms

Complete role
impairment; structure
required to keep patient
from compulsive
exercising

Severe family conflict;
lack of structured
treatment in home;
inadequate support

family, especially if treating patients with AN under 18 years
of age. Family therapy has shown to be very effective in
younger patients with AN of shorter duration (less than
2 years) [20].

Although most patients with BN can be treated in an out-
patient setting, the first issue a clinician must decide with
AN is the treatment setting. Most clinicians will recommend
inpatient treatment for a patient who weighs less than 75%
of average weight, has severe metabolic disturbances, if
feeling suicidal, or has failed to improve after a period of
outpatient or partial program treatment [18, 21]. Again,
refer to Table 10.2 as to the medical criteria for
hospitalization.

Traditionally, inpatient treatment is continued until a
patient reaches a reasonably healthy body weight. Discussing
a target weight is one of the most important initial tasks of
weight restoration. Currently, most clinicians use a body
mass index of 18.5 kg/m? as the minimal healthy weight for
a patient older than 16 [14].

The treatment of BN is usually conducted in an outpa-
tient setting. Cognitive behavioral therapy (CBT) is the
treatment of choice and is effective whether conducted indi-
vidually [22] or in a group setting [23].The most widely
used CBT is the version developed by Fairburn and is imple-
mented over a period of 18 weeks [24]. In the first stage,
behavioral techniques are used to replace binge eating with
a stable pattern of regular eating. In the second stage, the
goal is to eliminate dieting; the focus is on the thoughts,
beliefs, and values that reinforce dieting. The third stage is
focused on the maintenance of these new healthy behaviors
and thought patterns.

Self-help (SH), using a written manual based on the prin-
ciples of CBT, has been shown to be effective for BN patients
and is more accessible than CBT [25]. The patient may use it
without any guidance or with the help of a therapist. Under
guidance, the program usually consists of 7 sessions and is
conducted over a period of 12 weeks. The most widely used
manual, by Fairburn, provides a step-by-step discussion of
implementing the program [26].

In 2019, Treatment of Anorexia-New Evidence-Based
Guidelines was published in Germany, these guidelines are
referred to as the German S3 guideline for eating disorders
revised and the key findings are presented in Table 10.3
[27]. Table 10.3 summarizes not only the S-3 guidelines,
but also insights, and recommendations from various gov-
erning bodies and/or authorities on the treatment of ED
[28-30].
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Table 10.3 Insights and Recommendations (I&R) from leading agen-
cies or governing bodies [27-30]

Selected German S3 I&R for patients with anorexia nervosa

(AN) [27]

Comorbid conditions should be systematically assessed and taken

into considerations

Severe family conflict, lack of structured treatment in home

Inpatient treatment should take place in a setting with

multidisciplinary teams

Stabilization of weight for a certain period should be ensured

before transferring to an outpatient setting

The energy supply for the expected weight gain is highly variable

and should be continually monitored

Outpatient treatment of first choice should be evidence-based

psychotherapy

Family-based therapy (FBT) is recommended for younger patients

Therapy should be tailored to the needs of the patient and the skill

of the therapist: FPT; CBT-E, MANTRA, and SSCM are

recommended

Selected I&R for all ages for the treatment of eating disorders by

the Royal Australian and New Zealand College of Psychiatrists

[28, 29]

* AN is the most lethal of the psychiatric conditions

» Recovery for AN is slow and arduous. Children and adolescents
are more likely to fully recover compared to adult

* A new designation, Severe and Enduring Eating Disorder (SEED)
has been established by the Royal Australian and New Zealand
College of Psychiatrists

Selected I&R for children and adolescents from the American

Academy of Pediatrics [30]

* Hospitalizations for children younger than 12 years have increased
by 119% from 1999 to 2006 for eating disorders (ED)

 Children with ED in the United Sates are increasingly males,
minority populations, and progressively younger children

* Clinicians should focus on healthy eating and building self-esteem

FBT family-based treatment; FPT focal psychodynamic therapy; CBT-
E enhanced cognitive behavior therapy; MANTRA Maudsley model of
anorexia nervosa treatment for adults; SSCM specialist supportive clini-
cal management

10.2.3 Exercise as Medicine in the Treatment
of Eating Disorders Program

The concept of exercise as medicine has resulted in a pub-
lished systematic review and proposal of guidelines for exer-
cise in the treatment of ED. Table 10.4 lists the core themes
in using exercise therapeutically for ED treatment [31].

10.2.4 Dissonance-Based Eating Disorder
Prevention Program

Almost 10% of teenage girls and young women experience
threshold or subthreshold anorexia nervosa, bulimia nervosa,
or binge-eating disorders [32, 33]. A meta-analytic review
[34] found that only five from dozens of randomized con-
trolled efficacy trials investigating disordered eating preven-
tion programs produced significant reductions in disordered
eating symptoms among intervention participants compared

Table 10.4 Core themes in exercise as a therapeutic tool in the treat-
ment of anorexia nervosa (AN) and bulimia nervosa (BN). Reprinted
from Cook BJ, Wonderlich SA, Mitchell JE, Thompson R, Sherman R,
McCallum K. Exercise in eating disorders treatment: Systematic
Review and Proposal of Guidelines. Med Sci Sports Exerc.
2016;48(7):1408—-14 with permission from Wolters Kluwer Health [31]

Core theme

Team approach

Medical concerns
Screen for exercise-
related psychotherapy

Create a written

Manifestation of theme

A multidisciplinary team of experts in
exercise, nutrition, mental health,
medicine, and physical therapy should
work collaboratively

Safety is the primary concern

Identify pathological attitudes and
behaviors such as exercise dependence,
exercise addiction, and compulsive
exercise that may indicate that
unsupervised exercise would exacerbate
ED pathology

The written consent should be agreed upon

consent by all members or the team

e Include a This is a main component of Cognitive
psychoeducational behavioral therapy
component

 Focus on positive Excessive exercise habits have been
reinforcement managed by using exercise as a reward for

Create a graded
exercise program
Start with mild
intensity and slowly
build to moderate
Mode of exercise

following treatment guidelines
Incremental exercise is paramount in
managing exercise used in therapy

Initially limit ED individuals to short bouts
of mild intensity that gradually condition
the physiological systems

For AN, resistance training can be used to

increase weight; for BN patients, aerobic
activity can be used for weight loss and
other psychopathology associated with BN
Exercise should not be implemented until
there is progress in weight stabilization
Sensations, emotions, and thought evoked
by exercise should be discussed with the
therapist

Nutrition

 Debriefing

to controls that extended at least 6-month post-intervention
[35, 36]. One program, cognitive dissonance-based preven-
tion or DBP, which utilizes the theory of cognitive disso-
nance, is accumulating data as to its empirical effectiveness
with EDs [33]. Dissonance theory posits that having incon-
sistent cognitions creates psychological discomfort which
motivates people to change their cognitions for the sake of
consistency. Dissonance may be activated by having indi-
viduals act in ways that are not consistent with their beliefs;
dissonance can then be reduced by altering the behavior or
belief. Recent research indicates that DBP interventions can
help athletes with disordered eating by reducing negative
thoughts and feelings [37—41].

Smith and Petrie [42] tested the effectiveness of a cogni-
tive dissonance-based intervention compared to a
psychoeducational-based healthy weight and a wait-list con-
trol to determine their relative effectiveness in reducing body
dissatisfaction, negative affect, dietary restriction, and inter-
nalization of the sociocultural ideal. The sample of 29 self-
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identified disordered eating female athletes engaged in
exercises that questioned the thin ideal body type so as to
produce dissonance. Possibly due to low power, no treatment
effects were found; however, exploratory post hoc analyses
suggested that the cognitive dissonance intervention pro-
vided some positive effects, that is, decreases in sadness/
depression, internalization of a physically fit body type, and
increases in body satisfaction.

Another study focused on the issue of education in the
female athlete triad. Specifically, Becker and colleagues evalu-
ated whether two exploratory peer-led interventions could have
a positive effect on athletes at risk for an ED [37]. Athletes were
randomly assigned to either an athlete-modified dissonance
prevention or a healthy weight intervention (AM-HWI); ED
risk factors were assessed pre/post-treatment, at 6-week and
1-year follow-up. The results (N = 157) indicated that both
interventions reduced dietary restraint, thin ideal internaliza-
tion, bulimic pathology, shape/weight concern, and negative
affect at 6 weeks. Bulimic pathology, shape concern, and nega-
tive affect were reduced at 1-year follow-up. Also, qualitative
results suggested that AM-HWI may be the more preferred
intervention by athletes.

10.2.5 Riding the [Third] Wave of Mindfulness

“Third-wave” behavior programs have become popular in
treating a range of physical and psychological conditions.
Acceptance-Commitment Therapy (ACT) and Mindfulness-
based programs (MBIs) are examples of “third-wave,” inter-
ventions [43]. While such programs have some “second-wave”
or cognitive-behavioral aspects (CBT), third-wave therapies
include new principles and techniques to improve psycho-
logical functioning. These interventions focus on awareness
of cognitive and emotional processes via strategies that
encourage: acceptance, mindfulness, metacognition, and
psychological flexibility to reduce avoidance and thought
suppression [43]. Thus, third-wave therapeutic approaches
highlight emotional regulation and the changing of cognitive
processes—not content.

Mindfulness is the disciplined practice of paying attention
to the present moment with uncritical, nonjudging acceptance
[44]. Kabat-Zinn describes mindfulness as the “awareness
that emerges through paying attention in a particular way: on
purpose, in the present moment and non-judgmentally to the
unfolding of experience moment by moment.” The mindful-
ness [meditation]-based stress reduction program (MBSR) of
Kabat-Zinn’s, which includes mindful breathing, eating,
walking, hatha yoga, and group support, has flourished into a
universal concept and program commonly found in hospitals,
clinics, and universities. The MBSR has produced beneficial
psychological effects for symptoms of anxiety, stress, and
depression to improvement in physical conditions such as
chronic pain and cancer-related symptoms [45, 46]. Such

interventions have been applied to disordered eating popula-
tions in terms of modifying how one interacts with thoughts
in relation to eating and weight.

10.2.5.1 Mindfulness-Based Eating Awareness
Training (MB-EAT)

Mindfulness is a form of “...mental training to reduce cogni-
tive vulnerability to reactive modes of mind,” associated with
emotional distress and psychopathology [47]. Kristeller, an
early proponent of clinical benefits of mindfulness, developed
a program for eating disorders, the MB-EAT or Mindfulness-
Based Eating Awareness Training program, originally for
binge-eating disorder (BED). The MB-EAT integrates the
science of meditation with multiple factors: relationships to
eating, nutrition, food, body and self-awareness, self-accep-
tance, and theories of self-regulation [48].

Over several decades of evolved practice and compo-
nents, clinical trials have documented improvement as to
how participants relate to eating; for example, significant
improvements in self-regulation and depression have been
found in those with BED and those with subclinical eating
issues [49]. Kristeller is a founder and past president of
The Center for Mindful Eating (TCME) which is a
US-based 501(c)3 nonprofit organization with a web-based
educational component [50]. TCME provides resources
for educating professionals, institutions, as well as indi-
viduals in the principles and practices of mindful eating.
The TCME website provides resources about the MB-EAT
program and training for a variety of professionals. The
program has expanded to serve new populations of disor-
dered eating such as diabetes, obesity, etc. Mindfulness
has become a central component in the treatment of diabe-
tes and obesity as well as other forms of eating disorders.
A session outline for the MB-EAT program [51] can be
found in Table 10.5.

Table 10.5 Session outline for the MB-EAT. Reprinted from Kristeller
J, Wolever R, Sheets V. Mindfulness-Based Eating Awareness Training
(MB-EAT) for binge eating: A randomized clinical trial. Mindfulness.
2014;5(3):282-97, with permission from Springer Nature [51]

Session 1: Introduction to self-regulation model; raisin exercise;
introduction to mindfulness meditation with practice in group
Session 2: Brief meditation (all sessions); mindful eating exercise;
concept of mindful eating; body scan

Session 3: Binge triggers; binge trigger meditation; mindful eating
exercise

Session 4: Hunger cues; physiological vs. emotional; hunger
meditation; eating exercise: mindful food choices (cookies vs.
chips); healing self-touch

Session 5: Taste satiety cues—type and level of cues; taste satiety
meditation; seated yoga

Session 6: Fullness cues—type and level of cues; fullness
meditation; potluck meal;

Session 7: Forgiveness; forgiveness meditation

Session 8: Inner wisdom; wisdom meditation; walking meditation
Session 9: Others noticed? where from here? maintaining change/
relapse prevention; celebratory potluck meal
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10.2.5.2 Mindfulness Disordered Eating
Prevention Programs

Mindfulness-based strategies have emerged as a therapeutic
approach to disordered eating prevention and treatment pro-
grams. Most eating disorder programs emphasize that the
reduction of risk factors is important; yet research suggests
that awareness and inclusion of protective factors are also
needed for successful disordered eating prevention [52].
Data indicate that mindfulness may be associated with risk
and protective factors in the pathology of disordered eating;
for example, mindfulness strategies have been found to
reduce negative affect and body image concerns [53].
Additionally, mindfulness has been positively correlated
with body satisfaction, self-compassion, and psychological
well-being, all of which are indicated to be protective against
eating disorders in youth [54].

One meta-analysis of 24 studies (including 13 random-
ized controlled trials or RCTs) explored the potential of
third-wave interventions for eating disorder prevention pro-
grams by examining effects on eating disorder risk factors
and body image in samples without a disorder [55]. Each
third-wave  treatment, including Mindfulness-Based
Interventions (MBIs), produced significant pre-post and fol-
low-up improvements in risk factors and body image; also,
combined third-wave intervention strategies produced even
greater efficacy, further suggesting potential benefit from
mindfulness-based disordered eating programs. A meta-
analytic review on eating disorder prevention included mind-
fulness programs; however, the programs included were
selective, comparing only no/minimal-treatment controls
[56]. A structured review as to the role of mindfulness and
mindful eating in changing eating behaviors concluded that
mindfulness approaches appear most effective in addressing
binge eating, emotional eating, and eating in response to
external cues by increased awareness of internal cues, and
this awareness may prevent weight gain [56]. In sum, mind-
ful eating can potentially address problematic eating behav-
iors; thus, a mindful eating approach would seem to be a
“positive message to be included in general weight manage-
ment advice to the public” [57].

A recent systematic review and meta-analysis evaluated
the effects of mindfulness-based eating disorder prevention
programs on participants’ risk and protective factors associ-
ated with developing an eating disorder; these effects also
were compared to those of dissonance-based programs [58].
Specifically, 20 relevant articles [including 15 Random
Controlled Trials RCTs] and five non-randomized studies
were included. This review included universal and selective
indicated mindfulness programs, comparing effects to both
wait-list and active controls, and included subgroup analyses
when possible. Results indicated that mindfulness programs
were effective in reducing two risk factors and enhancing a
protective factor (when compared to wait-list/assessment

only controls); that is, body image concern, negative affect,
and body appreciation, respectively. Such findings are of
import, for body image concern and negative affect have
consistently predicted eating disorder onset, and indeed, may
be causal risk factors [59]. While heterogeneity was a limita-
tion, MBIs also were found to improve self-esteem signifi-
cantly more so than active/dissonance-based controls. Lastly,
all pooled effects favored mindfulness-based programs over
control [58]. The integration of mindfulness techniques with
dissonance-based programs was suggested since both target
unique and overlapping risk and protective factors for eating
disorders. In sum, while more research is needed, these data
indicate that mindfulness-based eating disorder prevention
strategies have the potential to increase the effectiveness of
established programs. It should be noted that although
MBSR showed effects compared to waitlist control, recent
studies have shown that MBSR did not outperform active
control conditions such as same amount of health education
class, suggesting the importance of RCTs with active con-
trols in the future research of MBIs [7, 60-63].

10.2.5.3 Mindful Eating

Mindful eating practices have become a lifestyle option for
the lay public, students and athletes. According to the Center
for Mindful Eating, mindful eating helps one identify what,
when, and why one eats as well as practice mindful aware-
ness of the present moment as one is eating. Principles of
mindful eating were developed originally by a team of 19
psychology and therapy professionals at the Center for
Mindful Eating, which include such basic tenets such as:
engage all senses when choosing foods to eat; pay attention
to how they look, feel, smell and taste; create time to choose,
prepare/cook meals with intent; pay attention to how your
body responds to different foods; and, increase mindful
awareness as to body cues that guide when to eat and when
to stop eating. The most basic of mindful practices can have
a significantly positive impact, for example, state and trait
mindfulness predicts healthier eating in addition to previ-
ously discussed physical and psychological benefits [64—66].
Table 10.6 contains the basic tents of what has come to be
known as “Mindful Eating” [50].

Mindfulness-based eating programs exist for different
populations and contexts. In the case of athletes and com-
petitive performers, training in mindful eating may enhance
performance as well as help to counter unique body image
and eating concerns found in many sport and performance
environments [67]. Also, mindful eating programs and train-
ing have been developed by Dr. M. May, not only for health
professionals working with certain populations, but also, for
students and athletes under the Am I Hungry?® Mindful
eating program [68]. Dr. May’s organization provides pro-
fessional development and continuing education credits
(CEs, CECs, CPEs, CPEUs, CEUs) for psychologists, dieti-
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Table 10.6 Principles of mindful eating. Reprinted with permission
from The Center for Mindful Eating https://www.thecenterformindfu-
leating.org/ [50]

Mindfulness is deliberately paying attention, non-judgmentally
Mindfulness encompasses both internal processes and external
environments

Mindfulness is being aware of what is present in each present

moment for you mentally/emotionally/physically

Mindfulness practice cultivates the possibility of freeing yourself

of reactive, habitual patterns of thinking, feeling and acting

Mindfulness promotes balance, choice, wisdom, and acceptance of

what is

Mindful Eating is:

* Allowing yourself to become aware of the positive and nurturing
opportunities that are available through food preparation and
consumption by respecting your own inner wisdom

* Choosing to eat food that is pleasing to you and nourishing to your
body by using all your senses to explore, savor and taste

» Acknowledging responses to food (likes, neutral or dislikes)

without judgment learning to be aware of physical hunger and

satiety cues to guide decisions to begin eating and to stop eating

Table 10.7 Mindful Restaurant Eating Session. Reprinted from
Timmerman GM, Brown A. The effect of a mindful restaurant eating
intervention on weight management in women. Journal of Nutrition
Education and Behavior. 2012;44(1):22-8 with permission from
Elsevier Science and Technology Journals [67]

Session Weight management principles and general strategies to

1 prevent gaining weight; barriers to weight management
when eating out; goal setting skills

Session Portions; energy needs; general strategies to prevent

2 weight gain in restaurant eating

Session Strategies to improve satiety/satiation; strategies to prevent

3 weight gain when eating fast food; salad skills; internet
resources

Session  Strategies to prevent weight gain (SPWG)* when eating

4 out at Italian, Chinese and Mexican restaurants

Session SPWG* when eating out at seafood, steak and family-style

5 restaurants

Session SPWG* when eating out for breakfast, dessert and

6 beverages; relapse prevention

tians, nurses, coaches, and other health and wellness profes-
sionals. Finally, we all are tempted when eating out; see the
mindful eating restaurant intervention and session topics in
Table 10.7 [66].

10.2.6 Pharmacological Treatment of Eating
Disorders

Research suggests substantial influence of genetic factors on
the development of eating disorders and neurotransmitters
such as serotonin and dopamine. Both of these neurotrans-
mitters have etiological importance [69]. Therefore, pharma-
cological treatment (see Table 10.8) for the treatment of
eating disorders is many times necessary, since the cause of
the disorder could be related to the deficiency of certain neu-

Table 10.8 Broad psychopharmacological agents for the treatment of
eating disorders [13, 69, 70]

Antidepressants

Their main action is through the serotonergic and/or noradrenergic
system. It is possible that the central serotonin system contributes to
the dysregulation of appetite, mood, and impulse control. Other
monoamine functions may also be disturbed in Anorexia Nervosa.
Antipsychotics

The main site of action is thought to be on the dopaminergic system
with additional serotonergic involvement. The cortico-mesolimbic
dopamine system may also be involved in addictive eating behavior.
Antiepileptics

The neuro-stabilizing effect of antiepileptics maybe of therapeutic
benefit in eating disorders. These drugs have many possible sites of
action (sodium, calcium, potassium channels); on gamma
aminobutyric acid and glutamate receptors; as well as anhydrase
inhibition.

Antihistamines

Histamine, a neurotransmitter that regulates appetite and energy
metabolism. Neuronal histamine suppresses food intake via
jistamine- 1-receptors within the paraventricular nucleus and the
ventromedial hypothalamus.

rotransmitters or other biological agents. Pharmacological
therapy may be coupled with psychotherapy, but there is no
clear evidence to recommend the addition of pharmacother-
apy to psychotherapy in the treatment of AN. The combina-
tion of psychotherapy and pharmacological therapy seems to
have a ceiling effect in the treatment of BN. Because of the
many and varied types of medicine or pharmaceutical drugs,
only the very broad psychopharmacological agents for the
treatment of ED and the mechanism of action for that clas-
sification are listed. For a more detailed examination of the
use of pharmaceutical drugs or medicines used to treat ED,
please refer to World Federation of Societies of Biological
Psychiatry (WFSBP) Guidelines [13] as well as other pub-
lished research on the neurobiology of ED [69, 70].

10.2.7 Eating Disorder Organizations
and Resources

Education programs at exercise facilities and sporting events
can help prevent the triad of disorders in girls and young
women by making them aware of the issues. Information
packets can educate parents and children. Furthermore, edu-
cation materials can be displayed on bulletin boards, web
pages, newsletters, etc. Social media can be used as a posi-
tive force in the education of both parents and children.
Workshops related to improving body image, healthy eat-
ing habits, and coping with stressors during puberty can be
provided by after school programs, youth organizations, and
fitness facilities. These workshops can be hosted as a com-
munity service and as advertising for the sponsoring organi-
zation or facility. Mental Health America (MHA)—founded
in 1909—is the nation’s leading community-based nonprofit
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dedicated to addressing the needs of those living with mental
illness and to promoting the overall mental health of all
Americans. Mental Health America also has resources for
eating disorders https://www.mhanational.org/conditions/
eating-disorders [71]. There is a confidential and scientifi-
cally validated online eating disorder test that is free. The
BodyWise Handbook: Eating Disorders Information for
Middle School Personnel can be found on the United States
Department of Agriculture (USDA) National Agricultural
Library (NAL) website https://naldc.nal.usda.gov/cata-
log/1759348. This manual was developed by the United
States Department of Health and Human Services (HSS)
Office on Women’s Health in 2005 [72].

The Female Athlete Triad Coalition, now known as The
Female and Male Athlete Triad Coalition, is a nonprofit
501(c)(3) organization. This organization represents key
medical, nursing, athletic, and sports medicine groups, as
well as concerned individuals who come together to promote
optimal health and well-being for athletes and active indi-
viduals. The Coalition developed from a collaborative effort
to support cultures that promote healthy athletic environ-
ments as well as establishing public policy for both national
and international governing bodies. The Female and Male
Athlete Triad Coalition web page https://www.femaleand-
maleathletetriad.org/about/ contains additional helpful
information that exercise professionals can use as educa-
tional tools [73].

Resources exist for physicians in treating eating disor-
ders. A wonderful online resource for physicians is Patient
Care, https://www.patientcareonline.com/. There is a section
on obesity on this site and if you type in eating disorders in
the search box, you will find resources for both men and
women with eating disorders [74]. Table 10.9 has specific
online sites for eating disorders specifically that can be used
to educate and treat patients and their families.

Table 10.9 Resources for the education and treatment of eating disor-
ders for physicians, educators, family members and even patients them-
selves [21, 71, 75-80]

Mental Health America [71]

500 Montgomery Street

Suite 820

Alexandria, VA 22314

Phone (703) 684-7722

Toll Free (800) 969-6642

FAX (703) 684 5968

Website: https://www.mhanational.org/conditions/eating-disorders
Academy for Eating Disorders (AED) [75]

11130 Sunrise Valley Drive

Suite 350

Reston VA 20191

Phone: 1+703-234-4079

FAX: 1+703-832-4545

Website: https://www.aedweb.org/home

E-mail: info@aedweb.org

About: Founded in 1993, the Academy for Eating Disorders (AED) is a
global professional association committed to leadership in eating
disorders research, education, treatment, and prevention

Table 10.9 (continued)

American Psychiatric Association (APA) [21]

800 Maine Ave,

SW in Washington, D.C

Phone: 1-888-35-PSYCH (toll free) or 888-357-7924 or

202-559-3900 for callers from outside the U.S. and Canada

Website: https://www.psychiatry.org/

E-mail: apa@psych.org

About: The American Psychiatric Association is an organization of
psychiatrists working together to ensure humane care and effective
treatment for all persons with mental illness, including eating disorders
Internet Mental Health (IMH) [79]

Vancouver, BC

Canada, V5Z74C2

Website: http://www.mentalhealth.com

About: Internet Mental Health is a free encyclopedia of mental health
information created in 1995 by a Canadian psychiatrist, Dr. Phillip Long.
Dr. Long received the Canadian Psychiatric Association’s Special
Recognition Award for the creation of this website. Dr. Long is retired,
and the website is run out of his home. For security reasons, contact
information is not on this website

National Association of Anorexia Nervosa and Associated Disorders
(ANAD) [76]

220 N. Green St.

Chicago, IL 60607

Office: 630-577-1333

Helpline: (630) 577-1330

Website: http://www.anad.org

E-mail: hello@anad.org

About: The National Association of Anorexia Nervosa and Associated
Disorders (ANAD) is a nonprofit (501 ¢ 3) organization working in the
areas of support, awareness, advocacy, referral, education, and prevention
of eating disorders. ANAD is the oldest organization aimed at fighting
eating disorders in the United States

National Eating Disorders Association (NEDA) [77]

1500 Broadway

Suite 1101

New York, NY 10036

Phone number: (212) 575-6200 or

1-800-931-2237 (toll-free)

For 24/7 crisis support, text ‘NEDA’ to 741741

Fax: (212) 575-1650

‘Web: https://www.nationaleatingdisorders.org/

E-mail: info@NationalEatingDisorders.org

About: The National Eating Disorders Association (NEDA) is the largest
nonprofit organization dedicated to supporting individuals and families
affected by eating disorders. NEDA supports individuals and families
affected by eating disorders, and serves as a catalyst for prevention,
cures, and access to quality care

Eating Disorder and Referral Information Center [80]

Internet: http://www.EDreferral.com

About Christine Hartline started EDReferral.com in 1999 to help others
with eating disorders.

Christine Hartline, the founder of EDReferral passed away in late March
of 2012, she struggled with both anorexia and bulimia. This website is a
resource for information and treatment options for all forms of eating
disorders. It includes referrals to local treatment centers nationwide
The Cambridge Eating Disorder Center (CEDC) [78]

3 Bow Street,

Cambridge, MA 02138

888.900.CEDC (2332)

info@CEDCmail.com

617.547.0003 (FAX)

Internet: https://www.eatingdisordercenter.org/

About: CEDC’s mission is to provide our patients with a comprehensive
and quality continuum of care in a community setting. The CEDC
conceptualizes ED as largely perpetuated by emotional intolerance and
avoidance as well as relational disconnection from others
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10.3 Contemporary Understanding
of the Issues

Theoretical perspectives differ in the treatment of eating dis-
orders, and the interplay among the many treatment variables
is very complex and not well understood. Furthermore, many
ED specialists in the sport world consider female athletes to
represent a uniquely challenging population with which to
work [37]. CBT and dissonance-based programs (DBP) are
two intervention strategies aimed at providing further under-
standing of treatments for ED. The later (DBP) has been sup-
ported to the extent that it meets the American Psychological
Association’s (APA) criteria for an efficacious intervention
(i.e., DBP outperformed no treatment control groups, an
alternative intervention, and findings have been replicated by
independent laboratories/researchers), which is rare for ED
prevention programs [37]. Additionally, DPB effects appear
to be long lasting with data showing reductions in ED risk
factors continuing at 2- and 3-year follow-up periods [81];
DBP has been shown to reduce the onset of EDs by 60%
compared to an assessment only control [37].

10.4 Future Directions

Practice guidelines for the treatment of patients with eating
disorders have been developed by psychiatrists who are in
active clinical practice and are available on the web at https://
www.psychiatry.org/ [21]. These guidelines were approved
by the American Psychiatric Association in 1999 and pub-
lished in 2000. These guidelines are not intended to serve as
a standard of medical care but rather provide recommenda-
tions for treating patients with eating disorders.

10.5 Concluding Remarks

Theoretical perspectives differ in the treatment of eating dis-
orders, and the interplay among treatment variables is very
complex. Despite the fact that treatment goals for AN and BN
are well defined, a decisive therapeutic approach with which
to achieve these goals remains unclear. Regardless of theo-
retical perspectives, however, the personality of the health
professional and the therapeutic relationship developed
between the health professional and patient are important ele-
ments in recovery [14].

Chapter Review Questions

1. The goals of treating anorexia nervosa include all below
except:
(a) Reduction of associated psychopathology (body
image disturbances)
(b) Treat concomitant medical complications

(c) Identify the factors and processes that maintain the
binge—purge—starve cycle

(d A&B

(e) No exceptions—all included

. A multidisciplinary team, medical safety concerns, iden-

tification of exercise-related pathological attitudes or
behaviors, and positive reinforcement are core aspects
of:

(a) The Transtheoretical Model

(b) Cognitive dissonance-based prevention

(c) Mindfulness

(d) Therapeutic exercise

(e) None listed

. The heritability of eating disorder symptoms has been

shown to increase from zero risk before puberty to
during and after puberty:
(a) <50%
(b) 25%
(c) <45%
(d) >50%
(e) None listed
is a salient characteristic of individuals with
disordered eating, and indeed, may be a precipitating
factor in the development of eating disorders:
(a) Low self-esteem
(b) Disorganized identities
(c) Personal and physical characteristics
d A&C
(e) All above

. This intervention incorporates the practice and science

of meditation in treating disordered eating:
(a) Mindfulness-based eating awareness
(b) Dissonance - based awareness

(c) Self-esteem eating

(d A&B

(e) None listed

. Mindfulness refers to:

(a) Attention to detail training

(b) Non-judgmental awareness

(c) Regulation of thoughts, emotions, or sensations
d A&C

(e) All of the above

. Improving self-awareness helps:

(a) Detection of subtle affective cues
(b) Sleep quality

(c) Decision-making

(d A&C

(e) All of the above

. Which of the following statements is correct:

(a) Mindfulness improves attention

(b) Mindfulness improves emotion regulation
(c) Mindfulness improves self-awareness

(d) Positive emotions help habit formation
(e) All of the above statements are correct
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with Musculoskeletal Pain

Adin William Mizer, Stephen S. Rossettie,

and Mimi Zumwalt

Learning Objectives

¢ Identify alternative treatment modalities to treat musculo-
skeletal pain in active females

e Understand how a female’s musculoskeletal system is
uniquely affected by pain and treatment

e Interpret current research and contemporary views of dif-
ferent musculoskeletal pain treatment modalities

e Delineate research methods that have the most potential
to be clinically significant for the treatment of painful
conditions

e Explain the complexity of researching alternative treat-
ment modalities to treat musculoskeletal pain

11.1  Introduction

For the purposes of this chapter, we present an alternative
treatment modality as any treatment that is not considered
standard clinical management, i.e., surgical or pharmaco-
logical, but rather those methods that have gained popularity
despite scientific controversy. The first tier of treatment
modality includes heat, cold, exercise, exergames, neurosci-
ence education, and supplements. The previously listed
modalities are grouped together because these treatments
have quality research supporting the fact that they can help to
reduce certain types of musculoskeletal pain when appropri-
ately applied. The second tier includes chiropractic manipu-
lation and acupuncture. This group though has been heavily
studied but still with highly controversial results due to the
poor quality/quantity of data, yet some systematic reviews
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suggest that they can be beneficial in certain cases. Dynamic
compressions, transcutaneous electrical nerve stimulation
(TENS), Kinesio Taping, and cupping make up the third tier:
these modalities either have a paucity of research or contain
very low-quality supportive evidence. However, modalities
in this tier tend to be commonly used by elite athletes, which
has led to their popularity. Homeopathy makes up the final
fourth tier, showing that it has no significant proof of being
effective, in addition to having evidence of potentially being
harmful to the body.

According to the American Academy of Orthopaedic
Surgeons (AAOS), the key difference between the female
and the male musculoskeletal system is that females on aver-
age have less muscle mass and different muscle fiber compo-
sition. Females also have vastly different levels of testosterone
(lower) and estrogen (much higher). Testosterone (main
male sex hormone) influences muscle mass development,
while estrogen (female sex-specific hormone) affects bone
size and growth. These inherent sex differences put women
at a higher risk for osteoarthritis, anterior cruciate ligament
(ACL) injuries, and other knee trauma. Additionally, females
are more sensitive to painful stimuli which allow them to be
more discriminative in differentiating pain patterns [1].

While there exist many alternative treatment modalities,
there is an overall lack of quality data. Substantially less data
are available for gender-specific outcomes of these treat-
ments, which limit the specificity of this chapter. Another
problem found while performing a literature search is that
scientific evidence in this field is largely heterogeneous.
Study heterogeneity among systematic reviews/meta-
analyses occurs when the studies whose results are being
combined are not organized in the same fashion. For exam-
ple, in acupuncture studies, heterogeneity could occur as a
result of the variability (or low formalization) of acupuncture
points used on patients throughout different studies. This
heterogeneity could also be caused by differences in the
methods of the randomized controlled trials (RCTs) them-
selves, thus adding to the inconsistency in analyzing results.
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11.2 Research Findings and Contemporary
Understanding of the Issues

11.2.1 Cold Therapy

The first line of management for many athletes with muscu-
loskeletal injury/pain is typically a variation of RICE or
PRICE (Protection, Rest, Ice, Compression, Elevation). Cold
therapy, or cryotherapy, is loosely defined as any treatment
that cools certain parts of the body below normal tempera-
ture. There are many methods of cold therapy such as ice
bags, cold gel pads, wetted ice, and ice whirlpool baths.
These different treatment methods have varying levels of
effectiveness in cooling the superficial/deeper soft tissue lay-
ers. All of these methods are thought to be best applied
within the first 48—72 h after injury. Cryotherapy is thought
to help by decreasing the temperature of the skin and under-
lying muscles. This causes a decrease in blood flow and
decreases metabolic activity in the applied areas. This in turn
results in reduced inflammation, edema, and pain. Thus far,
randomized controlled trials (RCTs) have not yielded strong
enough evidence to support cold therapy as an effective treat-
ment for musculoskeletal pain. It is suspected that the lack of
substantial scientific support is due to several factors. First,
that many of the studies which found cryotherapy to have a
significant effect on musculoskeletal pain are considered low
quality. Second, many of the RCTs conducted compared dif-
ferent cold therapy protocols and lacked a no ice control
group. Additionally, it is difficult to blind patients to heat or
cold therapy. Furthermore, there are several potential com-
plications of cold therapy, especially if it is used/applied
improperly, such as frostbite, allergic reactions, and neurop-
athy of superficial nerves. Despite the lack of strong scien-
tific evidence supporting cold therapy, there exists no data
negating any positive effect on musculoskeletal pain. It is
expected to remain a common treatment for musculoskeletal
painful issues. Hopefully, there will be quality RCTs testing
the effectiveness of cold therapy in the near future [2].

11.2.2 Heat Therapy

Another widespread thermal treatment modality for muscu-
loskeletal pain is heat therapy. There are a wide variety of
methods used as therapeutic heat such as hot water bottles,
heating pads, electric heat pads, heated wraps, infrared hot
lamps, deep heat therapy, heated stones, hot baths, and heated
towels. Deep heat therapy converts a different form of energy
into heat such as ultrasound and shortwave/microwave dia-
thermy. Spa therapy is “a nonpharmacological and widely
used treatment, in which patients bathe in natural spring
water with a temperature over 20°C with rich mineral con-

tents for 20 to 30 minutes” [3]. Depending on the inclusion/
exclusion criteria and other factors, systematic reviews have
found the benefits of spa therapy on musculoskeletal pain to
be inconclusive or mildly beneficial in relieving painful
symptoms [3, 4]. Other RTCs have shown that moist heat is
the most effective modality for reducing pain. Heat therapy
increases the temperature of the skin and underlying mus-
cles, which is thought to increase blood flow and metabolism
of cells. This should ultimately promote healing, decrease
pain, and increase tissue elasticity. There is strong evidence
supporting heat treatment for decreasing the intensity of
acute low back pain and increasing muscular pliability. This
was demonstrated in a study that compared heat wrap ther-
apy versus oral medication placebo. Another study showed
sufficient evidence that heat therapy can be used to prevent
the delayed onset of muscle soreness. There is a minor com-
plication accompanying heat treatment such as temporary
skin discoloration from vasodilation. It is recommended to
use caution when applying heat therapy on patients who have
a condition that can be worsened by heat or patients who are
heat sensitive, so as not to cause skin burn [2].

11.2.3 Heat vs. Cold

After much review, cold therapy is most beneficial for soft
tissue strain/sprains and acute joint pain, while heat therapy
is best used for subacute or chronic lower back pain and
muscle soreness. However, in the future, it would be ideal to
have more conclusive research findings on the efficacy of
heat and cold treatment, i.e., thermal therapy in order to
ensure the most appropriate care is being provided for mus-
culoskeletal injury [2] (Fig. 11.1).

11.2.4 Exercise

It may initially seem counterintuitive to some that exercise
itself can help decrease chronic musculoskeletal pain (CMP);
however, numerous RTCs are beginning to provide strong
evidence that exercising (aerobic plus resistance training)
can significantly reduce CMP. With CMP being a major
cause of pain for many adults in the western world, it is no
surprise that it is heavily researched. As public awareness
grows about opioids that have been previously overpre-
scribed, researchers are now looking for alternatives in pain
management. Scientists/clinicians are starting to learn/real-
ize that chronic musculoskeletal pain may have more of a
psychological component in addition to a physical problem.
It is not to say that all pain is only in an individual’s mind,
but rather chronic pain is a result of the brain trying to pro-
tect traumatized tissue that may no longer need protection.
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Fig. 11.1 Thermal therapy: the man depicted is using a combination of
heat and exercise therapy. “The Aquacisor by Thermospas” by
Thermospas Inc is licensed under CC BY 2.0

This leads one to believe that for CMP, medical and other
health providers need to look at treating the secondary patho-
logical component rather than the primary issue [5].

It appears that one of the key factors for using exercise as
a modality to be successful in treating CMP is that a “biopsy-
chosocial treatment be used that acknowledges and addresses
the physical, psychological and social factors underpinning
pain and disability” [5]. For CMP to be most effective, the
patient needs to be educated on the rationale for using exer-
cise to treat his/her pain. Thus far, there is no evidence indi-
cating that one form of exercise is superior to others, which
then leads one to believe this may be due to the psychologi-
cal and/or neurophysiological benefits which are the com-
mon denominator to all types of exercising, that this is the
primary reason for pain to be relieved. It is also worth men-
tioning that knowing and managing the patient’s expecta-
tions of the treatment goal are an important part of this
process. If the patient’s primary belief is for pain to be com-
pletely relieved, the patient may become disheartened when
pain relief does not occur quickly. It is important for the
patient to understand that the pain may never be completely
gone, despite any mode of management. Engaging in a con-
structive dialogue with patients about their pain and realistic
expectations is critical for the treatment to be effective. It is

imperative that patients try to understand that pain does not
always indicate that traumatized tissue is still damaged, but
rather that the body is trying to prevent it from further injury,
and sometimes the brain will try to protect the injured issue
longer than required. Additionally, the patient should per-
ceive/believe that the exercise method as safe and necessary
to treat their musculoskeletal pain [5].

It is crucial to distinguish between musculoskeletal pain
management with exercise modality versus treatment with
painful exercise. In a meta-analysis of many studies on the
effectiveness of painful exercise therapy versus pain free
exercise, it was found that painful exercise had significantly
greater reduction of pain, especially in the short term [6, 7].
A key to understanding these results may be establishing that
pain does not necessarily mean harm. In other words, painful
exercise actually is helpful to retrain the brain to reduce the
perceived sensation of pain. Additionally, painful exercise
may also decrease the sensitivity of the central nervous sys-
tem in response to noxious stimuli. Furthermore, painful
exercise could potentially release endogenous opioids into
the body, in effect combating pain itself. While researchers
are not certain of the specific mechanism behind this mode
of treatment for pain at this time, there exists some moder-
ately strong data supporting painful exercise as an effective
treatment for CMP [7].

An important aspect of any treatment plan is the appropri-
ate dosage. With exercise, this will vary depending on the
type of exercise and the individual patient. There is the inher-
ent danger that if the exercise is too strenuous it may cause
injury to the patient. Engaging in an activity such as this
would obviously be counterproductive, especially if the
patient was encouraged to participate in specific painful exer-
cising type. An aerobic exercise regimen, when performed for
a duration between 20 and 60 min, at least twice a week for a
minimum of 6 weeks was sufficient to reduce the level of
perceived pain. This form of treatment is an excellent choice
because it will also help treat several other medical comor-
bidities. On the other hand, resistance training may require
allowing the patient more time/practice to become familiar
with the different types of exercises before he/she will feel
safe performing them. The benefit of having patients do resis-
tance exercise is that it is easily quantifiable and can be pro-
gressively increased as tolerated. It has also been shown that
resistance training for non-painful body parts can decrease
pain in other areas. The third mode of exercise is aquatic,
which can be beneficial as a starting point for patients, espe-
cially those who are fearful and avoidant of pain. However,
the goal should be a progressive transition from water to land-
based exercises. The intensity of any exercise depends on spe-
cific goals for the patient. The more demanding the work or
activity to which the patient is trying to return, the more
intense the rehabilitative exercise program should be. For
example, athletes and manual labor workers will need a much
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more intense regimen than an elderly woman, whose goal is
perhaps to be able to walk around the park/stay active. In
order to quantify the degree of exertion while performing
exercises, it should be noted that higher intensity training,
with heart rate greater than 70% of heart rate maximum, can
be monitored during exercise sessions without adverse side
effects for those previously physically fit [5].

11.2.5 Yoga

A study was conducted on dental hygiene students to deter-
mine if participating in yoga on a regular basis would reduce
reported musculoskeletal pain. The 77 students were divided
into the test group that would participate in a 60-min yoga
session biweekly for 13 consecutive weeks. At the end of the
13 weeks, the test group reported significantly lower muscu-
loskeletal pain than the control group. Even though this
study was over a relatively small group of cohorts, it is worth
mentioning that both groups were similar in profile, being
mostly females around the same age of 23. The study also
measured for changes in body composition, but no signifi-
cant change was observed in either group. Another aspect
where the study could have been improved if the investiga-
tors were to ask the test group if they experienced pain dur-
ing the yoga sessions. By adding this question, it could have
provided evidence for whether painful exercise is more ben-
eficial than pain free exercise. Another study on yoga showed
those who participated in a 90-min yoga session once a week
for at least 9 weeks demonstrated a decrease in neck pain.
These participants were able to reduce their pain medications
after beginning the yoga regimen. Yoga may have many other
potential health benefits such as reduced stress or depression,
and an overall improvement in mental well-being. However,
there is not much scientific data at this time to support these
claims [8].

While many healthcare providers are beginning to use
yoga in treating CMP, some have raised concerns that par-
ticipation in yoga itself may result in musculoskeletal pain.
The Bouvé College of Health Sciences conducted a study to
determine if this theory had any validity. The study sample
included 354 participants doing varying levels of yoga from
two different yoga studios. Both studios had certified yoga
instructors with more than 200 h of experience. All of those
involved in the study had participated in yoga for at least
1 year prior to being surveyed. The study showed that 10.7%
of participants had pain they attributed to yoga. A survey of
yoga instructors revealed they believed injuries from yoga
could mostly be attributed to excessive effort, poor tech-
nique, and inadequate instruction. The survey also reported
that instructors believed some injury may be avoided by par-
ticipants communicating about any pre-existing injuries to
the instructor prior to beginning yoga exercise sessions [9].

With any form of exercise there is an inherent risk that
injury could result, whether it be aerobic activity such as
walking, yoga for stretching, or resistance/strength training.
However, there are several precautions that can be taken to
reduce the likeliness of unintended trauma. As mentioned
above, participants should communicate with the instructor
about any pre-existing conditions/injuries, only participate in
exercise with certified instructors, recognize his/her physical
limits and speak with their own physician prior to beginning
a new exercise regimen. Despite the possibility of injury
from exercising, it would appear that exercise remains a via-
ble treatment option for CMP. With proper precautions, this
type of exercise modality can be a great benefit to many who
currently suffer from CMP [9].

11.2.6 Exergames

In the late 2000’s, the world experienced a surge of popularity
in a new form of games. Exergames were a new form of video
games that required the player to actually move at least part of
their body in order to play. Nintendo seemed to be leading the
market with the Wii, claiming to help make exercise fun. So,
naturally some might claim that the benefits of exercise would
carry over to playing these new exergames. It is true that exer-
games require much more physical activity than traditional
video games, but is it enough to have the same health benefits
as exercise? A review of seven small studies revealed mixed
results about the effect of exergames. Many of these reviews
used some form of exercise or physical therapy as a control,
which would make it more difficult for the exergames to have
a significant reduction in pain over the control group. Despite
this, four of the studies revealed results in favor of the exer-
games. However, these results were not deemed clinically
significant by the reviewers. Currently, there is not enough
research to support that exergames can significantly reduce
musculoskeletal pain, but the current evidence does not sug-
gest that it has no beneficial effect. This type of activity may
be a good alternative to standard exercising because it may be
more enjoyable to those who do not desire/tolerate traditional
exercise. If patients are willing to do the exergames more
often than they would traditional exercise, they may have bet-
ter outcomes. Similar to many other treatment modalities,
more research is needed before one can be sure they are effec-
tive in treating CMP [10].

11.2.7 Pain Neuroscience Education

A systematic review of RCTs researching the impact of pain
neuroscience education (PNE) on reducing musculoskeletal
pain, improving function and mobility, and decreasing
disability was conducted by Louw, Zimney, Puentedura, and
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Diener. After searching through 11 databases, these research-
ers were able to find 13 RCTs that fit the parameters of the
review. The primary inclusion criteria were that the publica-
tion had to be in English within the last 20 years, and the
participants were over 18 years of age. The purpose of this
review was to focus on whether or not the treatment method
for musculoskeletal pain included PNE regardless of what
intervention was used. It is an interesting concept that the
education may have more of an impact on perceived pain
than the intervention itself. These investigators did not go as
far to say that such a claim is supported, but it does cause the
reader to raise the question [11].

Of the RCTs that focused on the relationship between
PNE and pain, half of the RCTs showed significant pain
reduction in the experimental groups over the control group
of subjects. However, none of the RCTs showed a negative
relationship between the PNE group and the control group,
and in some of the RCTs, PNE may have been paired with
an ineffective intervention such as dry needling. The other
half of RCTs demonstrated that there was no significant
difference between the experimental group and the control
group [11]. As previously eluded to, it was shown that PNE
can yield better results in reduction of pain when paired
with an effective treatment modality such as exercise. The
importance of PNE was indirectly mentioned in another
study that focused on the importance of painful exercise. In
that study, the authors indicated the importance of educat-
ing the patient that pain was not necessarily the body indi-
cating that the tissue was damaged, but rather the body was
trying to protect the tissue itself [6]. While no definitive
scientific evidence exists thus far, it would appear that a
pain inducing exercise regimen paired with PNE may have
a significant reduction in the perceived pain. If this is true,
then it may be a relatively cheap healthcare solution to the
costly problem of CMP. Some of the RCTs reviewed in this
study revealed that one PNE session was enough to signifi-
cantly reduce the number of follow-up visits for pain.
Overall, there is a strong indication to support further
research on PNE alone or in combination with other inter-
ventions to treat CMP [11].

11.2.8 Supplements

Many supplements have been claimed to reduce musculo-
skeletal pain by various means. A systematic review of
dietary ingredients for chronic musculoskeletal pain mitiga-
tion released in 2019 conditionally recommended some
additional intake of “Avocado soybean unsaponifiables, cap-
saicin, curcuma, ginger (as a food source), glucosamine,
melatonin, polyunsaturated fatty acids, and vitamin D” as
dietary benefits outweigh inherent risks [12]. Nevertheless,
there is still uncertainty about the trade-offs and supplemen-

tation is only beneficial up to a certain dose, which should
not be exceeded. Furthermore, although glucosamine has the
approval of the above review due to its low risk of harm, the
extent to which glucosamine and other supplements are ben-
eficial for varying painful symptoms is still controversial.
For example, guidelines from The American Academy of
Orthopedic Surgeons strongly recommends against the use
of glucosamine and chondroitin for patients with osteoarthri-
tis of the knee as there is little evidence of its benefits, even
though it may have minimal harmful risk [13].

A new controversial and very politically charged treat-
ment that has been receiving more attention is cannabidiol
(CBD). Specifically, CBD is the non-psychoactive compo-
nent of cannabis. This product continues to gain more wide-
spread popularity since it has been recently legalized in
several states with governmental bills allowing for the manu-
facture and sale of hemp products. There have been many
claims about the health benefits of CBD since its legaliza-
tion, such as its usage/ability to treat epileptic seizures, sub-
stance abuse, insomnia, extreme pain, inflammation, anxiety,
PTSD, cancer and even reduction in muscle recovery dura-
tion. Most of these claims are largely unsubstantiated; how-
ever, there has been research lending support to some.
Despite the recent rise in popularity of CBD for the possible
reduction of musculoskeletal pain and inflammation, while
this is promising for many people, the idea to use CBD to
treat pain is nothing new [14].

In January of 2006, the FDA approved an application
request to study Sativex for the treatment of patients with
intractable cancer pain [14]. Recent RCTs have shown that
Sativex significantly reduces pain in patients with multiple
sclerosis. It should be noted that Sativex is a combination of
tetrahydrocannabinol (THC), the psychoactive component of
cannabis, and CBD in an approximately one-to-one ratio
[15]. An animal study of CBD topical treatment showed that
it significantly reduced joint swelling and apparent joint pain
[16]. This study used a limb-posture scoring system as an
indicator of pain in animals. Hammel et al. concluded that
“topical CBD application has the therapeutic potential for
relief of arthritis pain-related behaviors and inflammation
without evident side-effects.” However, in humans, another
concern with CBD use is the unregulated over the counter
(OTC) form that is available almost anywhere. The OTC
CBD is considered a supplement, so its production and dis-
tribution are wide yet not regulated by the FDA. It is avail-
able in the form of vape products, oils, oral drops, gummies,
and topical cream. The effectiveness of CBD may largely
depend on the application route, because CBD is hydropho-
bic, it has poor oral bioavailability. While the potential of
CBD looks promising, much more research needs to be done
before investigators can determine/confirm that it can be
used safely to effectively treat musculoskeletal pain. It is also
advised that caution be exercised for anyone who chooses to
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use a CBD supplement in any form, since impurities/harmful
additives may be present in the chemical compound [16].

Another set of controversial supplements used for muscu-
loskeletal pain and recovery are antioxidants. In the 1990s,
new knowledge about the damage caused by free radicals in
the body led to the quick publicizing of health-benefiting
antioxidants such as Vitamins E, C, A, and beta-carotene.
Before any clinical trials had been completed, the beneficial
effects of supplementation of these vitamins were marketed
by many companies. With premature promises of reduced
cancer rates, decreased heart disease, and faster recovery
time after exercise, these unconfirmed benefits led to much
hype around this class of dietetic supplementation. So, the
idea came about that if these supplements help the body at
normal levels, they should benefit even more at increased
quantities, correct? However, upon further detailed evalua-
tion, the evidence does not substantiate the initial expecta-
tions [17].

While the mechanism of these antioxidants does work
well inside the body, positive beneficial effects typically are
most effective at normal levels—quantities common in those
people who consume a balanced, healthy diet. However, in
excess, these nutrients may not lead to any extra benefits, and
in some cases, may actually cause some adverse effects [17].
While initial impressions indicated that supplemental anti-
oxidants could increase recovery duration after exercising by
reducing the amount of oxidative stress on the muscle, evi-
dence now exists that high doses of some antioxidants, espe-
cially C and E, can actually impair bodily tissues recovering
from exercise. Overall, the effects of antioxidants are very
conflicting, and patients should be advised about the possible
adverse risks associated with these vitamins at high doses
[17, 18].

There are certain cases in which the effects of supple-
ments are scientifically proven, especially when the mecha-
nism of the supplement is well known. For example, it has
long been understood that Vitamin B9 (Folic acid) supple-
mentation is important for pregnant women to take in order
to decrease the likelihood of fetal neural tube defects [19]. It
is also well established thatiron and Vitamin B12 (Cobalamin)
supplements, when taken with the correct dosage/regimen,
can be beneficial in treating iron-deficiency anemia and per-
nicious anemia, respectively [20, 21]. Further study is needed
for determining the specific scenarios in which different
supplements can be beneficial to treat musculoskeletal pain
in active females. Despite active research in this area, it is
important to keep in mind that no single supplement will
help substantially more than sustaining a healthy, well-
balanced diet [17, 18].

11.2.9 Chiropractic Therapy

Chiropractic spinal manipulation, also called manual ther-
apy, has been suggested to help with many ailments and is
commonly used by chiropractors to treat back, neck, head-
ache, shoulder, and pain involving other body parts. The
mechanism behind spinal manipulation is thought to be
either biomechanical or biophysiological in nature.
Biomechanically, it may relieve pain and increase function
simply by reducing internal mechanical  stress.
Neurophysiologically, it theoretically could relieve pain by
blocking sensory (afferent) neurons from paraspinal tissues.
There are numerous studies on the effectiveness of spinal
manipulation for a variety of conditions, most of which have
remained inconclusive to date [22].

From 4184 reports found in the initial search, a 2019 sys-
tematic review on the benefits and risks of “any hands-on
treatment of the spine, including both mobilization and
manipulation” on chronic low back pain looked at 47 RCTs
in quantitative analysis and 41 trials of meta-analysis. The
primary outcome measures were pain intensity and back
pain-specific functional status. The study concluded that
these outcomes were similar in short, intermediate, and long-
term basis compared to more standard interventions includ-
ing exercise, nonsteroidal anti-inflammatory drugs, and
analgesics. Furthermore, this review concluded that spinal
manipulation resulted in better short-term function than
other nontraditional interventions such as light soft tissue
massage, electrotherapies, or no treatment at all. As for
potential risks of spinal manipulation, the same study reports
that data are too limited on the incidence of adverse events
for any conclusions to be drawn about the involved harms.
The data associated with this review appear promising for
spinal manipulation, but it is important to note that even the
authors admit that “[spinal manipulation therapy] is not cur-
rently recommended as a first line treatment for chronic low
back pain and its effects are uncertain.” This is largely due to
the significant limitations of RCTs themselves, including
conflicts of interest, statistical heterogeneity, and a limited
number of studies containing low risk of bias. A more stan-
dardized method throughout all RCTs would be more benefi-
cial in order to obtain a better picture of the outcomes of
spinal manipulation for back/spine issues or other locations
of musculoskeletal pain [22].

While the evidence for the benefits of spinal manipula-
tion in back pain has improved in recent years, there
remains many completely unfounded claims associated
with chiropractic “medicine” and spinal manipulation.
Among this similar hype is the claim that spinal manipula-
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tion decreases symptoms of dysmenorrhea in women. In a
study analyzing RCTs for the effectiveness and safety of
this treatment, the authors concluded that there is no evi-
dence for either beneficial or adverse effects relative to
“sham” manipulations [23].

Another form of manual therapy that is not currently rec-
ommended is mechanical traction, a type of chiropractic
manipulation in which a pulling/tensile force is applied to
the spine or other joints via a mechanical system (ropes, pul-
leys, etc.) to purportedly relieve pressure and decrease mus-
culoskeletal pain. This process uses/acts through continuous
or intermittent traction mechanism. Continuous traction is
applied for several hours at a time using smaller weights,
while intermittent mechanical traction alternates between
applying heavily weighted apparatus on then off-relaxation
for a few minutes at a time. A systematic review revealed that
there is inconclusive evidence for the benefits of either inter-
mittent or continuous traction; however, the authors also
concluded that intermittent traction is favored to continuous
traction if one is to be used [24]. On the other hand, a more
recent systematic review by Graham and colleagues showed
findings remained inconclusive for the effectiveness of con-
tinuous or intermittent traction for “pain reduction, improved
function or global perceived effect when compared to pla-
cebo traction, tablet or heat” in patients with chronic neck
disorders [25].

Current guidelines from The American Academy of
Orthopedic Surgeons show no indication for the usage of
chiropractic therapy in clinical medicine. This governing
body is unable to recommend for or against the use of man-
ual manipulation due to the paucity/low quality available
evidence. As mentioned previously, it is important that more
standardized methods are used upon performing RCTs in
order to better establish the utilization of chiropractic thera-
pies [13].

11.2.10 Acupuncture/Trigger Point Dry
Needling

Despite a long history of research on the efficacy/effective-
ness of acupuncture to treat musculoskeletal pain, many sys-
tematic reviews of the effectiveness of this type of minimally
invasive procedure have been inconclusive for a variety of
reasons. This is mainly due to recurring methodological
flaws inherent with RCTs, such as difficulty in identifying a
proper or formal dosage or consistent acupuncture points for
clinical practice—these factors are often locally passed down
or determined by means of anecdotal clinical experience and
therefore often lack uniformity throughout RCTs [26, 27].
Although systematic reviews have commonly led to incon-
clusive findings in this area, some researchers do report sta-
tistically significant results in specific forms of acupuncture
[28] (Fig. 11.2).

Fig. 11.2 A patient being treated with acupuncture moxibustion in
Nelson, New Zealand by Charlotte Stuart MAc RN by Wonderlane is
licensed under CC BY 2.0. Photo by Jaap Buijs

For example, a systematic review/meta-analysis compris-
ing 218 articles (narrowed down to 13 by selection criteria)
showed that over a 12-week follow-up period, dry needling
by physical therapists “may decrease pain and increase pain
threshold” relative to a placebo control or no treatment.
However, no significant effect was found at 6-12 months
follow-up, and the study concluded that “evidence of long-
term benefit of dry needling is currently lacking” [28].

Laser acupuncture is a more recently developed form of
acupuncture, defined as “the stimulation of traditional acu-
puncture points with low-intensity, nonthermal laser irradia-
tion.” This newer relatively noninvasive method has shown
more promise than other forms in available RCTs. This form
of thermal acupuncture is less painful and does not require
needles and has two main benefits. First, it is more friendly
to those who have a fear of needles, and second, it allows for
an easier (and likely more accurate) placebo treatment for
RCTs. According to the 2015 Systematic Review with meta-
analysis mentioned above, 31/49 of the RCTs reported
proper dosage reporting and statistically significant results.
These effects are important in long-term follow-up but not in
the short term or time immediately after treatment. While
these positive results are encouraging, the mechanism of
action for pain relief is largely unknown, and this modality
also differs from other forms of acupuncture [29].

Although some forms of acupuncture have shown poten-
tial toward pain relief to varying degrees, a majority of
research on the effectiveness of acupuncture for the reduc-
tion of musculoskeletal symptoms or improvement of func-
tion has been inconclusive. Additionally, the data for this
topic are limited similarly to chiropractic therapies—mainly
by the lack of standardization and quality of RCTs. Current
guidelines from The American Academy of Orthopedic
Surgeons (AAOS) state that no indication exists for the use
of acupuncture in clinical medicine; also, specifically has a
strong recommendation against the use of acupuncture in
patients with symptomatic osteoarthritis of the knee [13].
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11.2.11 Dynamic Compression

Over the last decade, peristaltic pulse dynamic compression
(PPDC), also known as sequential intermittent pneumatic
compression (SIPC), is a recovery mechanism that has
become popular among athletes. It is typically performed by
putting on inflatable foot-to-hip stockings/boots that apply
rhythmic “circumferential pressure to a limb in a peristaltic
manner in a distal to proximal direction” for about 15 min
[30]. Preliminary case studies have shown a possible short-
term increase in flexibility and pressure-to-pain thresholds in
elite athletes. However, these case studies have significant
bias with poor blinding and small sample size [30, 31]. There
is very limited literature on the effectiveness or safety of this
technique, which is likely why it is not mentioned in guide-
lines from the American Academy of Orthopaedic Surgeons,
American College of Sports Medicine, or American College
of Physicians. Further studies need to be performed about
this method of treatment, so in the meantime it is recom-
mended that patients consult with their physician before try-
ing out these devices [30, 31].

11.2.12 Transcutaneous Electrical Nerve
Stimulation (TENS)

Treatment of musculoskeletal pain with Transcutaneous
Electrical Nerve Stimulation (TENS) has become wide-
spread as an accepted modality over time. This tissue stim-
ulation modality is thought to work by delivering either
high- or low-frequency electrical current to stimulate large
AB fibers responsible for touch sensation. This will activate
the analgesic response at the spinal cord level, thereby
inhibiting ascending painful signals [32]. However, there is
no scientific research proving that TENS can be used to sig-
nificantly reduce musculoskeletal pain [32, 33]. It was
noted that “TENS was no more effective for reducing pain
than placebo in chronic back pain, neck pain, shoulder
pain, knee and chronic musculoskeletal pain” [33]. A study
that compared TENS and diadynamic (DD) showed that
neither TENS nor DD was effective for reducing painful
sensations. One small study did show that TENS could
reduce exercise-induced pain [34]. In another journal
review, more studies were cited showing improvement in
managing primarily acute pain. These researchers found
that there was more benefit shown in the short-term treat-
ment of acute injuries over physical therapy alone. Size of
the studies and lack of corroborating research raise ques-
tions about the validity of these results showing TENS as
an effective treatment modality for pain. It would seem that
any benefit that patients do experience from using TENS
may be from the placebo effect; however, this has not yet
been proven. Larger scientific studies are needed to deter-

mine whether or not the beneficial effect from TENS stems
from more than just placebo [35].

11.2.13 Kinesio Taping

Kinesio taping has been around since the 1970s with increas-
ing popularity in recent years. Kinesio tape is thinner and
more elastic than normal tape, which should allow for more
movement after application. Kinesio tape is applied to the
target muscle in the stretched position creating tension along
the epidermis. This tension then stretches the skin to reduce
pressure on the mechanoreceptors below the dermis, causing
a reduction in nociceptive stimuli. A review of 12 studies
over Kinesio taping revealed that overall there is no signifi-
cant benefit. Most studies showed that the test group did not
experience any more beneficial effects than the control
group, regardless of whether the control was no intervention
or placebo taping [36]. The few studies that showed some
improvement from Kinesio taping had a small test group and
were considered low-quality research [37]. The authors of
this review concluded that current evidence does not support
the use of Kinesio taping for musculoskeletal pain; however,
this is based on underpowered studies. The same researchers
are now working on their own large randomized clinical trial
to determine the effectiveness of Kinesio taping, if any, actu-
ally exists [36].

11.2.14 Cupping

Cupping is an old but recently trending practice that typi-
cally includes the skin being suctioned into a small, heated
glass cup, resulting in a circular bruise due to breaking of
underlying capillaries. This is typical of “dry cupping” or
“fire cupping,” but there are many other forms of this particu-
lar modality. For example, “wet cupping” includes the use of
a scalpel to cut the skin so that blood is drawn during the
suction. The appeal to cupping is largely due to its long his-
tory as a healing method used in Ancient Egypt, China, and
Greece. Additionally, Michael Phelps and Alex Naddour
aided in the recent popularity of dry cupping by showing up
to the 2016 Rio Olympic Games with cupping bruises on
their bodies. Proponents of cupping claim that it helps to
stimulate blood flow, while skeptics of this mechanism argue
that the breaking of capillaries and resulting bruising might
decrease blood flow, as clotting cascades are a necessary part
of the healing process. But what does the evidence say [27]?
(Fig. 11.3).

Despite its long history, there is very little quality data on
the benefits or safety of cupping. A 2017 systematic review
of cupping and acupuncture showed some evidence of ben-
efits of both methods, but none of the papers included in the
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Fig. 11.3 Cupping: Pictured is a man receives cupping therapy to his
back. “Acupuncture” by SupportPDX is licensed with CC BY 2.0. To
view a copy of this license, visit https://creativecommons.org/licenses/
by/2.0/

review were considered RCTs, and all articles had significant
bias [27]. A more scrutinizing 2019 systematic review of
manual therapy techniques, dry cupping, and dry needling in
reducing myofascial pain resulted in only 2 adequate RCTs
for dry cupping. The small amount of evidence currently
exists does not show that benefits of dry cupping being any-
thing more than merely a placebo effect. On the other hand,
it is important to remember that placebo effects can be strong
and misleading especially among elite athletes, who often
cling to superstitious or trendy practices hoping that it will
give them an edge/psychological advantage against other
competitors [38] (Fig. 11.4).

11.2.15 Homeopathy

Homeopathy is a form of alternative treatment claimed by
some to stimulate the body’s natural healing processes while
using natural substances that have been highly diluted.
Homeopathy was started in 1796 by Samuel Hahnemann and
has continued per tradition rather than backed by any scien-
tific evidence. Based on the idea “similia similibus curentur”
(“like cures like”), homeopaths treat their patients with rem-
edies made up of very diluted substances that, in a normal
dose, would normally cause a healthy person to have the
same symptoms. Very limited data exist on the benefits of
homeopathy and the available studies have had significant
bias, including lack of randomization or blinded controls.
Furthermore, this form of treatment has the potential to cause
harm since treating a poison or allergen with the same
(although usually diluted) substance/chemical is likely to
worsen such symptoms. A systematic review conducted in
2012, including 38 reports, provided evidence of 1159 peo-
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Fig. 11.4 Homeopathy: Natural ingredients are often ground in a mor-
tar and pestle, as pictured, before dilution to be used for homeopathy
treatments. “Grinding Lemon Myrtle” by jamieanne is licensed under
CCBY-ND 2.0

ple that had suffered adverse effects as a result of homeopa-
thy, four of whom ended up dead! The most frequent negative
side effect was an allergic reaction or intoxication, and the
most commonly used remedy was Rhus Toxicodendron: a
dilution of poison ivy. As such, it is strongly recommended
to stay away from using homeopathy as a mode of treatment
for musculoskeletal pain or other symptoms [39].

11.3 Future Directions and Concluding
Remarks

In summary, tier 1 modality has sufficient evidence to indi-
cate that they can reduce musculoskeletal pain when used
appropriately. Among the pain management modalities dis-
cussed in this chapter, these are the options that will likely
lead to the best clinical outcomes when used as directed.
However, further research would be useful in identifying
proper doses and the components of the controversial and
poorly understood specificities of certain treatment methods.
Secondly, it is not recommended that health professionals
encourage the usage of tier 2 modalities, since the studies of
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these methods are heavily biased and inconclusive when held
to the required scientific standard. Thirdly, without more evi-
dence for the benefits of tier 3 modalities to treat musculoskel-
etal pain, these remain nonviable options as well. Lastly, careful
consideration is encouraged before implementing homeopathic
medicine based on its potential harms, poorly understood
mechanism, and lack of evidence for reducing painful muscu-
loskeletal conditions. It should be noted that all the treatment
modalities discussed in this chapter were assessed specifically
for their benefits in treating musculoskeletal pain and not for
any other condition. Some of the treatments may be more ben-
eficial for other health concerns that were not within the scope
of this chapter. Due to the differences in gender-specific mus-
culoskeletal systems, more gender-specific studies should be
conducted in the future to further define indications/outcome of
alternative treatments for musculoskeletal pain.

Chapter Review Questions

1. A 50-year-old female patient has had continued knee pain
6 months after a knee injury despite diagnostics and
exams indicating that the injury has healed. She mentions
that she is afraid to do much physical activity due to the
pain. Based on the information in the chapter, what would
be her best treatment options?

(a) Prescribe the patient an opioid for the pain so she can

resume her daily activities

Encourage her to try alternatives such as CBD and to

start taking water aerobics

(c) Discuss with her that pain may not always indicate

the body is damaged then refer her to an exercise

therapist

Inform the patient she should apply heat three times

a day, start taking glucosamine and use KT tape

before physical activity

2. What is a major obstacle for conducting quality random-
ized controlled trials for many alternative treatment
modalities?

(a) No one wants to participate in treatments that could
possibly harm them

(b) There is not enough funding to conduct the trials

(c) It is difficult to blind patients to many of the
treatments

(d) There are no obstacles

3. On a return checkup to clinic, a 22-year-old female
patient with chronic low back pain asks about homeopa-
thy and chiropractic spinal manipulation. What do you
tell her?

(a) If the pain has not gone away with normal treatment,
the patient might as well try homeopathy or chiro-
practic spinal manipulation because she has nothing
to lose

(b) Homeopathic medicine will not do any harm but chi-
ropractic medicine has been known to cause dis-

(b)

(d)

sected vertebral arteries so the patient should pursue
homeopathic medicine
(c) It would be foolish to try either of these treatments
because neither has any evidence supporting its
benefits
Some evidence has supported the use of spinal
manipulation (but not homeopathy) for reducing
back pain intensity, but both types of treatment have
significant risk for adverse effects
4. Two college co-eds present to the emergency room after a
collision during an intramural flag football game. The
male is complaining of right knee pain, and the female
has left knee pain, both rate the pain as a 7/10. Both test
positive for anterior drawer and negative for posterior
drawer and McMurray’s. Without seeing X-rays or MRI
results which patients would you suspect is more likely to
have a torn ACL?
(a) The male, due to their stronger muscles, males are
more likely to rupture ligaments
(b) The female, because of the biomechanics of their
knee, females are more likely to tear their ACL
(c) The male, because he probably had a previous knee
injury in high school
(d) The female, because females have inherently weaker
tendons and ligaments
5. A high school athlete comes into your clinic with a sore
shoulder and explains that she saw an Olympic runner
training with Kinesio tape. The patient then asks you to
treat her with Kinesio tape. How do you respond?
(a) Kinesio taping has been shown to be effective for
muscle aches, so do as the patient asks
Explain that although elite athletes can be great role
models, they also tend to use treatments that are
heavily based on placebo rather than evidence
(c) Ask anurse to wrap the patient using whatever tape is
available because the effects are in the patient’s head
Tell her that only fools believe Kinesio taping works
better than placebo and she should never mention it
again

(d)

(b)

(d)

Answers
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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



12 Screening for Eating Disorders, Dysfunctional Exercise, and Menstrual Dysfunction in Female Athletes

185

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 yearl