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Abstract
Orthorexia nervosa has been characterized as a pathological fixation toward consuming
healthy foods. Recognized by U.S. physician Bratman in 1997, orthorexia has received
global attention among professionals in the medical field and eating disorder (ED)
community. Most literature on orthorexia has been done on international samples.
Researchers have questioned if orthorexia warrants its own diagnostic entity as an ED, if
the cluster of symptoms would be best explained by an existing condition such as
avoidant/restrictive food intake disorder or a form of OCD. The culture of clean eating
has also been a factor of consideration in the presentation of orthorexia. Instruments to
assess orthorexia have been in development, along with working diagnostic criteria. The
current study aimed to collect the prevalence rate of orthorexia in a U.S. population and
to look at depression, anxiety, and ED pathology as moderating variables. Results
revealed a prevalence rate of 7% of orthorexia using the E-DOS. Participants who
received elevated scores on the E-DOS and CIA revealed a prevalence rate of 3%. These
clinically significant profiles are presented in the results with more in-depth examination.
Orthorexia was found to be a predictor of clinical impairment with depression as a
moderator. Anxiety and ED pathology were not identified as moderating variables
between orthorexia and clinical impairment. The E-DOS as a measure of orthorexia
continues to show promising results of reliably detecting orthorexia with consistent
prevalence rates. Orthorexia nervosa appears to be a cluster of ED-related symptoms
accompanied by clinical impairment, warranting further investigation as a mental health

concern.
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Chapter 1

The act of partaking in food is a practice that offers individuals the opportunity to
come together socially, express cultural identity, and to nourish the body. Food as an
experience is a meaningful and vital part of human life. However, the experience of
eating can also be a stressful experience for some. The uprising cultural emphasis on
health has led providers in the eating disorder (ED) treatment community to believe some
individuals have become vulnerable to developing a pathological fixation toward
consuming perceived healthy foods (Bratman & Knight, 2000). The term orthorexia
nervosa (ON) is referred to as a pathological fixation toward a rigid consumption of
healthful foods (Bratman & Knight, 2000). Over the past 2 decades, a gradual rise in
research on ON has created a global conversation, with studies trying to understand its
construct and incidence (McComb & Mills, 2019). Publication of case reports of patients
exhibiting orthorexic symptoms have produced an urgency to develop instruments to
screen for this type of disordered eating and identify appropriate treatment interventions.
ON has been proposed as a potential ED with working criteria (Dunn & Bratman, 2016;
Moroze et al., 2015). The following literature review discusses the history of EDs,
conveys the clinical impairment associated with ED pathology, and introduces this
proposed ED known as ON nervosa.

Diagnostic History of EDs

A brief review of the diagnostic history of EDs is essential as the history depicts
continuously evolving conceptualizations, nosological changes, and advancements in
assessment, all of which are aspects of debate regarding ON. Among mental illnesses,

EDs continue to present as some of the most difficult disorders to understand and treat
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(Touyz & Hay, 2019; Walsh, 2019). Despite early historical evidence of the presence of
EDs, their cause continues to be highly debated today (Habermas, 2005; Keel & Klump,
2003). Researchers continue to speculate on how much of a role genetics versus culture
play in the development of an ED (Habermas, 2005; Keel & Klump, 2003). Family and
genetic studies have shown EDs are heritable; however, the estimated influence of genes
and nonshared environmental variables yield significant differences in estimation across
the research (Gordon et al., 2018). Cultural variables including dieting have also been
shown to increase the prevalence of disordered body image and eating behavior
(Anderson-Fye, 2018). Dieting has been extensively studied as a risk factor in the
development of EDs (Polivy & Herman, 1985).

Anorexia nervosa has the longest history among EDs, with case studies including
viable diagnostic criteria dating back to mid-19th century (Gull, 1874) and reports of self-
starvation dating back to the 12th century (Keel & Klump, 2003). Although binge ED
recently became recognized as a disorder in the DSM-5, cases of binge eating strange
foods were present during medieval times (Gordon et al., 2018). Bulimia nervosa began
to receive clinical attention in North American clinics in the mid 1970s (Gordon et al.,
2018) and became a diagnostic entity in 1980 (American Psychiatric Association [APA],
2013). Although the field has made advancements in the research, nosology, and
treatment of EDs, it is clear the etiological understanding of them is still in development.

Systematic studies on EDs began to increase in the late 20th century (Gordon et
al., 2018). The rise in research has led to signficant changes in the conceptualization of
EDs and treatment planning, particularly the transdiagnostic approach to ED treatment,

which proposes EDs share the same psychopathology and may vacillate between
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diagnostic states over their lifetime (Fairburn et al., 2003). The Oxford Handbook of
Eating Disorders explores this diagnostic feature of EDs and defines it as a boundary
problem. Due to the fact EDs tend to merge into other EDs over a lifespan, as Fairburn
referred to as transdiagnostic disorders (Fairburn et al., 2003), professionals in the field
question whether if the individual warrants a new diagnosis when behavioral symptoms
change. Studies have shown patients with anorexia commonly develop symptoms of
bulimia when the underweight criteria are no longer present (Gordon et al., 2018).
Speculation regarding ON as a coping mechanism or variation of an ED necessitates
investigation. One study found patients in recovery from anorexia and bulimia showed
higher rates of orthorexic symptoms compared to a controlled group (Gazzarrini et al.,
2015). Experts in the field of EDs have emphasized the importance of nutrition therapy in
the process of ED recovery (Reiff & Reiff-Lampson, 1992), which appears to be a
potential key factor in treatment for patients presenting with symptomology of ON
(Bratman & Knight, 2000). To conclude on the diagnostic history of EDs, consideration
of advancements in the conceptualization of EDs, such as Fairburn’s transdiagnostic
approach (Fairburn et al., 2003), is essential due to the fluid nature of ON that is to be
presented.
Clinical Impairment Associated With EDs

To understand the potential clinical severity individuals presenting with ON
experience, a review of the clinical impairment associated with EDs is warranted.
According to Klump et al. (2009), EDs such as anorexia nervosa, bulimia nervosa, and
variants of these disorders present serious functional impairment associated with

symptomology. The symptomology of EDs has been found to be associated with
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signficant impairment in cognitive function, judgment, and emotional regulation. Due to
the severity EDs place on individuals, social impairment is also characteristic. In addition
to psychosocial impairment, EDs pose serious health consequences and risk of death
(Klump et al., 2009).

The APA (2013) posited EDs are accompanied by significant impairment in
health and/or psychosocial functioning. The APA reported individuals with eating-related
symptoms display similarities with individuals who suffer from substance use disorders,
in regard to craving and patterns of compulsivity around use. The resemblance in these
systems is theorized to include the involvement of the same neural systems, which
process self-control and reward (APA, 2013). Diagnostic features outlined by the APA
regarding restricting-type EDs include serious impairment in physical health, emotional
functioning, and social functioning.

Physical Health Impairment

EDs with a restrictive presentation often result in serious nutritional deficiency,
which typically affects most major organ systems and can produce a number of health
complications. Common physiological disturbances include amenorrhea and abnormal
vital signs. Although many of the physical health disturbances produced by malnutrition
can be restored through nutritional therapy, some conditions such as loss of bone mineral
density are irreversible. In grave conditions, EDs may also pose a serious threat of
mortality due to severe malnourishment (APA, 2013).

Cognitive and Emotional Impairment
EDs typically result in cognitive deficits that affect executive functioning

(decision making, judgment, flexibility; Klump et al., 2009). Additional features related
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to cognition and EDs include rigid thinking and distorted thinking (typically surrounding
diet or self; Klump et al., 2009). The state of being underweight or malnourished has

been shown to be accompanied by depressed mood, social withdrawal, irritability,
insomnia, and lack of desire for sex (APA, 2013). Additional affective components
associated with malnourishment include obsessive-compulsive features that may be
related to food or other aspects. Inflexible thinking and the desire to control one’s
environment typically leads to feelings of anxiety. Diminished self-esteem and feelings of
ineffectiveness are also typically seen among EDs (APA, 2013).

Social Impairment

Due to physical and emotional impairments associated with malnourishment and
other symptoms related to disordered eating, impairment in social functioning is often a
result. Social impairment might include social withdrawal, concerns about eating in
public, and/or limited social spontaneity (APA, 2013). The severe symptomology of EDs
are likely to result in limited life activities such as social gatherings, educational
opportunities, and hobbies (Klump et al., 2009). Lastly, impairment in occupational
functioning is noted if the individual presents with severe ED symptomology and is
unable to perform work-related responsibilities due to malnourishment or inpatient
treatment (APA, 2013).

As evidenced by the diagnostic profile and associated clinical impairment EDs
impose on individuals, their treatment must be taken with extreme seriousness and with
an aggressive approach. Klump et al. (2009) parallels the severity of EDs to other
psychiatric conditions such as schizophrenia, obsessive-compulsive disorder, bipolar

disorder, and depression. These heritable and impairing disorders are considered to be
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biologically based mental illnesses (BBMIs), serious mental illnesses (SMIs), and serious
emotional disturbances (SEDs). Unfortunately, in some parts of the world, EDs are not
presented as serious conditions and go untreated or ignored. In the United States, EDs
have been increasingly understood as serious mental health disorders with severe health
consequences; however, the slow movement in political and financial support for
treatment has resulted in many individuals who lack access to services and the help they
need. In the position of the Academy for Eating Disorders (AED), EDs are classified as
BBMIs and SMIs; therefore, they warrant the same level of health care and coverage
other serious psychiatric conditions receive (Klump et al., 2009). For the purpose of this
study, clinical impairment is defined as psychopathology related to mood dysregulation,
cognitive functioning, interpersonal functioning, and work performance. These features
of psychopathology may also impact self-perception and social functioning, thus
encompassing psychosocial impairment.
Orthorexia Nervosa

The core issues of EDs are often perceived to be all about the food, and some
believe the anecdote to disordered eating is to “just eat”; however, EDs have been known
to have much more serious underlying emotional issues that often become entangled with
food. Understanding how the affective experience of individuals with EDs interacts with
food consumption is crucial when considering ON. The term ON nervosa was coined by
U.S. physician Bratman in 1997. The construction of the term is derived from Greek, the
term orthos meaning “correct” or “right” and orexis meaning “hunger” or “appetite,”
hence orthorexia nervosa (Mathieu, 2005). The term healthy in the context of diet has

been found to be highly subjective. Common defining terms seen throughout the
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literature include foods that are biologically pure, organic, clean, unprocessed, raw, all
natural, or part of a specific diet such as veganism (Bratman, 1997; Moroze et al., 2015).
In his book, Health Food Junkies, Bratman began to notice a pattern of obsessional
fixation toward healthful foods in patients (Bratman & Knight, 2000). Since his first
publication on ON, Bratman reported receiving a number of emails and messages from
people expressing they were experiencing symptoms of ON (Mathieu, 2005). Since then,
case studies from around the world have been published (Moroze et al., 2015; Park et al.,
2011; Wilsher & Panagiotaki, 2018), and clinicians are asking for more (Missbach et al.,
2017).

Researchers have discussed the unreliable methods used to evaluate ON
(Missbach et al., 2015). Moroze et al. (2015) reported the growing empirical research on
ON thus far has been presented throughout diverse disciplines including behavioral
health, ED literature, diet and nutrition, and sport and fitness literature (Moroze et al.,
2015). Additionally, a great portion of the current literature is represented internationally
(Moroze et al., 2015). Missbach et al. (2017) reported the literature on ON contains
flawed methodology in many studies. To increase awareness in the scientific community
and collect data for constructing a reliable measure, a topical collection on ON in Eating
and Weight Disorders was released in 2017 to call for relevant case reports and high-
quality research studies (Missbach & Barthels, 2017). Researchers have yet to identify a
psychometrically sound screening instrument to assess ON and collect consistent
prevalence rates. A reliable point of prevalence in addition to longitudinal studies are
needed to assess if ON is a diet trend or a viable diagnostic entity that warrants further

scientific research. Although the current literature on ON has shown population samples
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are revealing elevated scores on measures designed to assess extreme healthful eating
(McComb & Mills, 2019), case reports have shown ON may include varying levels of
severity, thus indicating ON may be a societal diet trend, but a small percentage of
individuals experiencing severe eating pathology face grave health conditions (Moroze et
al., 2015; Park et al., 2011; Saddichha et al., 2012; Wilsher & Panagiotaki, 2018; Zamora
et al., 2005).

It must be made clear that the proposed criteria for ON do not aim to pathologize
healthy eating (Bratman & Knight, 2000), a practice of value and recommended for
overall health (U.S. Department of Health and Human Services & U.S. Department of
Agriculture, 2015). ON was initially conceptualized as an unhealthy fixation toward
healthful eating with associated features of dietary restriction, emotional dysregulation,
impairment in social functioning, malnourishment, and risk of mortality (Brytek-Matera,
2012). Koven and Abry (2015) presented a table (see Table 1) listing major food beliefs
inspired by food movements, which depicts the magical thinking that can be attributed to
food (Aarnio & Lindeman, 2004; Koven & Abry, 2015; Lindeman et al., 2000). These
food beliefs demonstrate how culture can play a large role in the development of extreme
dieting. The evolving construct of ON continues to emphasize the severity of
symptomology (Dunn & Bratman, 2016) and the case reports presented later in this

chapter will also demonstrate this pathology.
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Table 1

Examples of Food Beliefs Inspired by Major Food Movements

e Approximately 70% of our food should be high in water content since our bodies are 70%
water (living water diet)

e Chewing food too quickly impedes stomach digestion of proteins and the absorption of
amino acids (raw foodism)

o Eating yellow food focuses one’s energy on productive activities and strengthens the
spiritual center (chakra-focused eating)

e Eating unprocessed plant-based food increases one’s spiritual frequency and helps one
connect to the divine (veganism)

e Eating fruit on an empty stomach 30—60 minutes before a meal primes the stomach for
nutrition absorption (trophology)

o Eating food associated with one’s blood type prevents disease and enhances energy and
well-being (blood type diet)

e To avoid bodily degeneration and illness, no more than 30% of the diet should consist of
acidic foods (alkaline diet)

e Eating at the wrong time of day disturbs the autonomic nervous system, hindering one’s
ability to manage stress (warrior diet)

According to Barthels et al. (2017), the theoretical concept of ON compared to
typical ED behaviors share pathological similarities, particularly when compared to
anorexia nervosa. Barthels et al. outlined the similarities including cognitive fixation on
nutrition, food selection based on distorted rationalization verses feeling of hunger, and
overall rigidity in diet. However, a distinction between the two includes the intent behind
the disordered eating. Individuals with anorexia are concerned with quantity of food
(APA, 2013), and individuals with orthorexic tendencies are concerned with quality of
food intake (Bratman & Knight, 2000). Researchers have suggested individuals suffering
from anorexia may use orthorexic eating behaviors as a coping strategy through recovery
by being selective with dietary choices (Barthels et al., 2017). To further address ON as a
coping strategy, it is important to note a study from the Journal of Eating and Weight
Disorders that conducted a search on Instagram using the keyword orthorexia. The

search results revealed over 120,000 posts related to the topic with 425 posts hashtaging:
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#edrecovery. This study that showed individuals posting healthful meals, including the
keyword orthorexia, also indicated they were in recovery from an ED. Researchers
speculated healthful eating may be used as a coping strategy as opposed to controlling
food intake through caloric restriction, which may continue to serve as a form of food
control or symptom relief (Santarossa et al., 2018). Another study found increased use of
Instagram was correlated with symptoms of ON (Turner & Lefevre, 2017). On the
surface, ON may present as a value for health, but the underlying pathology may be
rooted in anxiety or fear.
The Culture of Clean Eating and Emphasis on Health

Culture as an influence in the development of EDs continues to be an ongoing
discussion, especially because culture and general information regarding topics such as
health have become amplified through media and its obtrusive accessibility. During the
mid-19th century, a cultural emphasis was placed on weight and shape, primarily among
women (Habermas, 2005), which has remained today. The “thin ideal” has been a
longstanding cultural value some have internalized and is a known risk factor in the
development of EDs (Allen & Schmidt, 2019). However, in addition to weight and shape,
an emerging cultural emphasis has been placed on body health, catering to all
demographics. Through advancements in the field of medicine, increased lifespan, and
access to abundant information regarding disease, individuals have the opportunity to
have a more proactive role in their health. It is uncertain if Hippocrates ever wrote, “Let
food be thy medicine, and medicine be thy food,” but this catchphrase continues to

prevail as teaching regarding diet.
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According to the 2019 Food & Health Survey published by the International Food
Information Council Foundation (IFICF), 38% of U.S. consumers reported they follow a
specific diet pattern, with clean eating as the leading cited diet. The survey reported 24%
of consumers responded they actively seek health benefits from foods that include weight
management, energy, digestive health, and cardiovascular health. Half of American
consumers responded they are interested in learning more about how to adopt plant-based
diets (IFICF, 2019). In a special report by the IFICF, nearly half of Gen X consumers
reported they make decisions regarding food and beverage purchases based on the
possibility of disease prevention. The survey also revealed 57% endorsed extreme dietary
changes over the past 10 years as a form of cancer prevention (IFICF, 2019).

Available information on how to eat to improve factors, such as gut health,
disease prevention, mental health, and various additional elements, has become limitless.
This does not include the thousands of diets such as clean eating, paleo, Whole30, keto,
vegan, and/or raw foodism. YouTube, a major platform for mass information, has
provided thousands of job opportunities for vloggers who create channels such as “What
I Eat in a Day” where subscribers can follow self-proclaimed health gurus and take note
of how to eat and discuss the implications of consuming gluten, wheat, dairy, and other
food ingredients. Health benefits of food have begun to take rise next to weight
management (IFICF, 2019). A medical study in 2015 by Capannolo et al. highlighted the
trend of perceived food sensitives regarding items such as gluten, when in fact gluten
intolerance is a rare condition despite the widespread demand for gluten-free foods. The

Capannolo et al. study found 86% of participants in their study reported having gluten
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sensitivities; however, during a 2-year follow up, those following a gluten-free diet did
not report a change in the symptoms believed to be gluten related.

The Nielsen Global Health and Wellness Report (2015), with the front page title,
“We Are What We Eat,” reported surveys showed consumers are looking for “fresh,
natural and minimally processed foods. Beneficial ingredients that help fight disease and
promote good health” (p. 2). Data also revealed younger consumers are willing to pay
higher prices for quality. Food companies have embraced the cultural demand for
healthful foods, and consumers have paid more attention to health buzzwords such as all
natural, organic, good source of protein, vitamin X, and other nutrient, when purchasing
food items (Nielsen Health & Wellness Report, 2015). Overall, individuals are becoming
more selective and avoidant of foods as immeasurable amounts of information about
nutritional properties and opinions infiltrate the media.
Case Studies of Orthorexia

A study by Segura-Garcia et al. (2015) found 28% of individuals with anorexia or
bulimia displayed symptoms of ON, and, after treatment, 58% of patients presented with
orthorexic symptomology. Studies have also found patients in recovery from EDs,
specifically anorexia, may exhibit orthorexic eating behaviors as a coping strategy
through recovery (Barthels et al., 2017). The case studies presented here display varying
degrees of clinical impairment seen among EDs. Although the sample of case reports are
minimal, they demonstrate diversity in presentation and the severity of symptomology
associated with ON.

Moroze et al. (2015) reported treating a 28-year-old male with a 3-year history of

severe nutritional deficiency. Mr. A, the deidentified patient, was assessed in the Rocky
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Mountain West, an academic medical center that has a specialized unit for the treatment
of severely underweight patients. Upon admission, Mr. A. presented with signficant
malnutrition and many of the serious medical conditions outlined in the DSM-5 that
accompany severe anorexia (APA, 2013). The patient reported a history of inpatient
treatment for an ED not otherwise specified and denied a family history of psychiatric
illness. Mr. A stated he held a bachelor’s degree in engineering. During the mental status
examination, the patient was oriented to person, place, and time, however, was
disorganized and tangential in his thought processing. Active psychosis was ruled out.
Mr. A displayed magical thinking regarding food and its healing power. He reported a
history of diet changes in an attempt to resolve constipation. He stated he stopped buying
certain items such as protein shakes and began making his own recipes from whole
nutrients such as pure amino acid powders. He talked about following a homeopathic
provider for guidance on dietary selections. Mr. A reported a number of somatic
complaints such as difficulty swallowing; however, no medical abnormalities were found.
Near the end of Mr. A’s treatment, he was treated with olanzapine, and his thought
processing was noted as more linear and logical. His clinicians also noted his “delusion-
like” thoughts regarding food were absent. The patient was discharged to another ED
treatment center for further weight stabilization (Moroze et a., 2015).

Park et al. (2011) reported a case study of a 30-year-old male who was admitted
to a hospital in Seoul, Korea, with presenting concerns of general weakness and drowsy
mental status. The patient reported his daily diet consisted of “3-4 spoons of brown rice
and fresh vegetable without salt for 3 months” (Park et al., 2011, p. 33). The patient

reported his dietary practices were part of his treatment for a tic disorder. The treating
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physicians indicated the patient presented with serious medical conditions due to
malnutrition. The case report indicated the patient’s past medical history was
unremarkable excluding the tic disorder. The patient reported his weight dropped by 14
kg within the past 3 months. Medical imaging showed extensive tissue softening in the
neck and chest wall. The patient presented in a bed-ridden state. Based on the patient’s
presentation, the treating physicians made a diagnosis of “orthorexia nervosa with
hyponatremia, rhabdomyolysis, pneumomediastinum, pneumothorax, and soft tissue
emphysema” (Park et al., 2011, p. 33). The patient was treated with intravenous fluid
supplementation based on treatment guidelines for refeeding syndrome. The patient’s
vitals over time improved, and, on the 38th day, he was released on recommendation of
rehabilitation for physical therapy and psychological services (Park et al., 2011).

Zamora et al. (2005) from Spain reported a case of a 28-year-old woman
presenting with severe malnutrition, hypoproteinemia, vitamin deficiency, and a BMI of
10.7. The patient’s history consisted of restrictive eating from the age of 14. She stated, at
this age, a nutritionist prescribed the elimination of fats to help reduce acne. By the age of
16, the patient reported following a “lacto-ovo-vegatarian” diet. At 22 years old, she
decided to further limit her diet by restricting egg and milk ingredients. She reported she
eventually isolated from family and friends and strictly ate uncooked vegetables. It was
reported the patient believed proteins and nutrients had to be carefully planned with each
meal, otherwise the incorrect combination could result in toxicity. Zamora et al. reported
the patient did not present with anorexic features such as a desire for thinness nor a

distorted body image.
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A case study from India by Saddichha et al. (2012) reported a case of a 33-year-
old female presenting with an 8-year diet consisting of exclusively fresh fruit, raw
vegetables, and uncooked eggs. The patient did not present with a desire to be thin, rather
a desire to eat healthful foods. The patient reported cooked foods were absent of
nutrition. She reportedly became isolated from friends and family while maintaining this
rigid diet. She presented with a BMI of 14.5, warranting urgent medical care.
Professionals on the case noted the patient had a history of a psychotic break; however,
the symptoms of ON appeared to be present 7 years prior (Saddichha et al., 2012).

Wilsher and Panagiotaki (2018) presented a case report of an 18-year-old male
who demonstrated symptoms consistent with the proposed criteria of ON. Clinicians
reported a longitudinal case study of a young male presenting with compulsive and/or
preoccupations regarding strict and rigid dietary practices. In addition, he demonstrated
interpersonal distress and impairment in several life domains due to his beliefs and
obsessional fixation toward a perceived healthy diet. He was identified during a research
study on drivers and barriers to consumption of fruits and vegetables. Jess, a pseudonym
for the identified male, reported his diet consisted of roughly six portions of fruits and
vegetables daily. He also reported his diet consisted of mostly “chicken, fish, pulses, nuts,
and healthy carbohydrates.” Upon interview, Jess stated he worked full time as a fitness
instructor, and his partner was a nutritionist. At the time of this interview, researchers did
not observe any concerns surrounding mental health and dieting. During a 12-month
follow up, it was revealed Jess became stricter regarding his diet and would spend a
signficant amount of time planning for meals the next day. His diet became reduced to

chicken with vegetables or salad and fruit or yogurt as a snack. His partner expressed
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concern regarding Jess’s fixation toward his diet and explained it started to cause
conflicts when dining out with friends or relatives. Jess did not consume any food items
outside of his dietary list, and it was reported he became anxious adhering to the regimen.
Jess’s partner expressed this conflict also created relational stress between her and Jess
and among his other social relationships (Wilsher & Panagiotaki, 2018).

In conclusion of these case reports, a general finding among two of the reports
includes observation of similar medical symptoms seen between patients presenting with
anorexia and those with orthorexic tendencies, consisting of severe medical conditions
due to malnourishment. All three patients reported a specific diet they perceived to be
healthy. The dietary practices among these patients caused significant clinical impairment
across domains of health, interpersonal stress, and social impairment. An additional
observation from this small sample of reports is the range in severity of impairment,
ranging from signficant psychosocial impairment to risk of death, an important
implication for proposing diagnostic criteria.

Prevalence Rate Studies

McComb and Mills (2019) completed a thorough review of the existing research
conducted on ON, which ranges from 2004-2018. This date range includes 35 studies
with published prevalence rates. As discussed, the assessment of ON in the literature has
become complex, due to the multiple instruments, language versions, and diverse samples
that have been produced. Prevalence rates range from less than 1%—-90% from countries
including Turkey, Portugal, Australia, Spain, Germany, Italy, Poland, Sweden, Greece,
United Kingdom, Hungary, and the United States, respectively. Studies have found a

trend in samples of dieticians (Karakus et al., 2017) and athletes (Malmborg et al., 2017;
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Rudolph, 2018) who show higher rates of ON. A study of a U.S. sample using the
ORTO-15 revealed the prevalence of ON is less than 1% (Dunn et al., 2017); however, a
more recent study using the E-DOS found higher presence of ON in a U.S. sample (8%;
Chard et al., 2019) compared to a German sample (6%; Barthels et al., 2015).

A recent study in Australia (Reynolds, 2018), conducted a prevalence rate study
using the ORTO-15 and found 21% of participants scored in the ON range (with a cutoff
of 35). However, this study used criteria A and B from Dunn and Bratman (2016) to
screen through these elevated ORTO-15 scores and assessed for the significant health
issues and psychosocial impairment. The prevalence then decreased to 6% of participants
scoring in the orthorexic range accompanied by health issues and psychosocial
impairment (Reynolds, 2018). Although the prevalence decreased by 15%, a 6%
prevalence rate remains significant considering the low prevalence of EDs (APA, 2013).
The prevalence rate of anorexia nervosa (AN) has been found to be approximately 0.4%
among young females, and less is known about the prevalence of AN among males;
however, it is cited to be less common among males (APA, 2013). Bulimia nervosa (BN)
has been found to be 1%—1.5% among young females, and similar to AN, less is known
about the prevalence among males; however, BN is likely to be more common among
females (APA, 2013). Binge-eating disorder (BED) has been found to be 1.6% and 0.8%
respectively, among both males and females (APA, 2013). Therefore, these data points
could suggest ON may be a more prevalent ED compared to AN, BN, and/or BED on a
moderate level of severity. Additionally, more severe cases of ON presenting with grave

physical impairments are likely to be rare.
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Proposals of Diagnostic Criteria for Orthorexia
Researchers proposed diagnostic criteria in 2015 based on Bratman’s operational
definition of ON (Bratman & Knight, 2000). The following criteria by Moroze et al.
(2015) has been frequently cited:
A. Obsessional preoccupation with eating “healthy foods,” focusing on
concerns regarding the quality and composition of meals. (Two or more of
the following.)
1. Consuming a nutritionally unbalanced diet owing to preoccupying
beliefs about food “purity.”
2. Preoccupation and worries about eating impure or unhealthy foods and
of the effect of food quality and composition on physical or emotional
health or both.
3. Rigid avoidance of foods believed by the patient to be “unhealthy,”
which may include foods containing any fat, preservatives, food additives,
animal products, or other ingredients considered by the subject to be
unhealthy.
4. For individuals who are not food professionals, excessive amounts of
time (e.g., 3 or more hours per day) spent reading about, acquiring, and
preparing specific types of foods based on their perceived quality and
composition.
5. Guilty feelings and worries after transgressions in which “unhealthy” or
“impure” foods are consumed.

6. Intolerance to other's food beliefs.
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7. Spending excessive amounts of money relative to one's income on

foods because of their perceived quality and composition.

B. The obsessional preoccupation becomes impairing by either of the

following:

1. Impairment of physical health owing to nutritional imbalances, e.g.,

developing malnutrition because of an unbalanced diet.

2. Severe distress or impairment of social, academic, or vocational

functioning owing to obsessional thoughts and behaviors focusing on

patient's beliefs about “healthy” eating.

C. The disturbance is not merely an exacerbation of the symptoms of

another disorder such as obsessive-compulsive disorder or of

schizophrenia or another psychotic disorder.

D. The behavior is not better accounted for by the exclusive observation of

organized orthodox religious food observance or when concerns with

specialized food requirements are in relation to professionally diagnosed

food allergies or medical conditions requiring a specific diet (p. 401).

Moroze et al. (2015) called for validation studies to assess the proposed
criteria. More current proposed diagnostic criteria have been proposed by Dunn
and Bratman (2016) after an extensive review of the current literature. The
following proposed criteria are as follows:

A. Obsessive focus on “healthy” eating, as defined by a dietary theory or

set of beliefs whose specific details may vary; marked by exaggerated

emotional distress in relationship to food choices perceived as unhealthy;
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weight loss may ensue as a result of dietary choices, but this is not the

primary goal. As evidenced by the following:

1.

Compulsive behavior and/or mental preoccupation regarding
affirmative and restrictive dietary practices believed by the individual
to promote optimum health.

Violation of self-imposed dietary rules causes exaggerated fear of
disease, sense of personal impurity and/or negative physical
sensations, accompanied by anxiety and shame.

Dietary restrictions escalate over time and may come to include
elimination of entire food groups and involve progressively more
frequent and/or severe “cleanses” (partial fasts) regarded as purifying
or detoxifying. This escalation commonly leads to weight loss, but the
desire to lose weight is absent, hidden or subordinated to ideation

about healthy eating.

B. The compulsive behavior and mental preoccupation becomes clinically

impairing by any of the following:

1.

Malnutrition, severe weight loss or other medical complications from
restricted diet.

Intrapersonal distress or impairment of social, academic or vocational
functioning secondary to beliefs or behaviors about healthy diet.
Positive body image, self-worth, identity and/or satisfaction
excessively dependent on compliance with self-defined “healthy”

eating behavior (Dunn & Bratman, 2016, p. 16).
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Overlap exists between the Moroze et al. (2015) proposed criteria and Dunn and
Bratman’s (2016) criteria. Both proposals encompass the pathological fixation for
perceived healthy foods characterized by rigid and distorted beliefs surrounding the
nutritional properties of food. In addition, the diagnostic feature of malnourishment is
present in both proposals. Dunn and Bratman included a new criterion regarding the
compulsive nature of orthorexic eating behavior: self-worth regarding diet and body
positivity. These criteria are contrary to the diagnostic features associated with major
EDs that typically present with low self-esteem and poor body image.

Currently, an individual presenting with symptoms of ON would be diagnosed
with avoidant/restrictive food intake disorder (ARFID; Moroze et al., 2015). Researchers
who have proposed ON’s diagnostic features have reported AFRID provides the closest
diagnostic criteria to that of ON. However, a recent study found symptoms of ON were
more consistent with symptoms of anorexia and bulimia than those of AFRID (Zichgraf
et al., 2019). Prominent criteria for anorexia include a severe lack of caloric intake, an
intense fear of gaining weight, and distorted perceptions and beliefs regarding weight and
shape (APA, 2013). Compared to the proposed criteria of ON, similar diagnostic features
are present such as lack of nutrition, rigidity of diet, and mental preoccupation with food
(Dunn & Bratman, 2016). However, there are variations within these features, including
lack of nutrition encompassing both caloric intake and nutrients in ON (Dunn & Bratman,
2016). Additionally, although both AN and ON encompass an intense fear, ON is
theorized to include intense fear surrounding impure foods as opposed to caloric intake

(Dunn & Bratman, 2016).
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Cooccurring Symptoms of Orthorexia

Roughly 14 studies on ON between 2004-2018 (McComb & Mills, 2019) have
looked at cooccurring symptoms and risk factors of developing ON and potential
correlations between individuals who scored in the orthorexic range using measures such
as the ORTO-15 and its variants, evaluating factors such as gender, BMI, personality
(Oberle et al., 2017), obsessive-compulsive traits, perfectionism, body satisfaction
(Brytek-Matera, 2012), attachment style (Barnes & Caltabiano, 2017), somatic symptom
disorder, illness anxiety disorder, and psychotic spectrum disorders (Koven & Abry,
2015). A study by Hayes et al., (2017) looked at impairment in variables including
perfectionism, disordered eating, anxiety about appearance, and obsessive-compulsive
symptoms. The data revealed small to medium correlations with these variables of
impairment, suggesting modest associations of psychopathology (Hayes et al., 2017).
Among the three major EDs (AN, BN, BED), common comorbid symptoms include
affect regulation dysfunction and negative affect, and features that include perfectionism,
difficulty with cognitive-behavioral flexibility, and impulse control difficulties (Halmi,
2018). Therefore, to further explore ON as a proposed ED, examination of cooccurring
symptoms and features is needed.

Depression and Orthorexia. The DSM-5 has identified that the presence of
undernourishment is often accompanied by depressive features that encompass decreased
mood, social withdrawal, irritability, insomnia, and diminished interest in sex (APA,
2013). Although these depressive features may be secondary to the physiological state of
malnourishment, some individuals may warrant an additional diagnosis of major

depressive disorder (APA, 2013). Depressive disorders have been found to be a common
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comorbid disorder alongside EDs (APA, 2013). The literature on ON contains a gap in
this specific area; therefore, further exploration of the relationship between depression
and presence of ON is needed to better understand ON’s diagnostic profile.

Anxiety and Orthorexia. Anxiety disorders have been found to be a common
comorbid disorder alongside EDs (APA, 2013). Due to the nature of restrictive eating,
common emotional experiences among individuals with EDs include feelings of fear and
anxiety regarding food (APA, 2013). As evidenced by Bratman and Dunn’s (2016)
criteria, anxiety is identified as consequence of the rigid self-imposed dietary rules that
individuals with ON practice. The proposed diagnostic criteria and case studies presented
display some symptomology resemblance to health-related anxiety, which can be seen in
the somatoform disorders (Koven & Abry, 2015). The current literature on ON lacks
studies that include an isolated measure to assess severity of anxiety. However, anxiety
related to health has been found to be positively correlated with food and diet concern
(Hadjistavropoulos & Lawrence, 2007), and health-anxiety has also been found to create
problematic eating behaviors (Quick et al., 2012). Therefore, additional research is
needed to investigate the severity of anxiety among individuals presenting with ON.

Obsessive-Compulsive Features and Orthorexia. Obsessive-compulsive
features are identified by the DSM-5 in reference to anorexia, which are related to food
and other concerns such as body weight and/or shape (APA, 2013). A preoccupation with
food, recipes, and/or hoarding of food are prominent features among anorexia (APA,
2013). Obsessions and compulsions have been observed to be exacerbated by
malnourishment (APA, 2013). Obsessive compulsive disorder is not uncommon among

anorexia, particularly among those who present with the restricting type (APA, 2013).
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Due to the obsessional nature that defines the proposed disorder, researchers have
speculated about the presence of obsessive-compulsive symptoms among individuals
with ON (Brytek-Matera, 2012). Bratman and Knight (2000) emphasized the obsessive-
compulsive tendencies among individuals with ON through the recurrent, intrusive
thoughts about food, intense concern regarding purity of food, and ritualized food
preparation observed among patients. However, studies have not found a correlation
between obsessive-compulsive symptoms and ON using screening measures (Brytek-
Matera et al., 2017). Further research is needed in this area, using strong psychometric
instruments to better understand the possible relationship between obsessive-compulsive
disorder symptoms and ON.
Diagnostic Measures to Assess Orthorexia

Instruments to measure ON have been developed around the world, in multiple
languages, and validated on diverse populations. The first instrument to assess ON was
developed by Bratman (Bratman & Knight, 2000), the Bratman Orthorexia Scale (BOT).
The BOT was provided in his publication, Health Food Junkies, to allow readers the
opportunity to assess their eating behaviors relative to ON (Bratman & Knight, 2000).
Since then, new instruments have become available in different languages with existing
variations. Measures based on the BOT include the ORTO-11 and the ORTO-15. The
ORTO-11 is available in Turkish, Hungarian, Portuguese, and Spanish. The ORTO-15 is
available in German, English, Turkish, Italian, Polish, and Spanish. Additional measures
include the Teruel Orthorexia Scale (TOS; Barrada & Roncero, 2018), the Eating Habits
Questionniare (EHQ); Gleaves et al., 2013) and the Dusseldorf Orthorexie Scale (Barthels

et al., 2015), available in English and Spanish. Due to factors such as culture, language,
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and lack of instrument validation, the study of ON has become complex. The most widely
used instrument in the literature has been the ORTO-15 (Donini et al., 2005). Researchers
used the BOT, a 10-item “yes/no” questionnaire created by Bratman to construct several
of the ORTO-15 items. The ORTO-15 was validated on an Italian sample of 121
participants. The measure yielded good predictive value (efficacy 73.8%, sensitivity
55.6%, and specificity 75.8%). The ORTO-15 is comprised of 15 test items based on 4-
point Likert scales. Test scores range from 0 to 40 with lower scores indicative of ON.
Since the Donini et al. validation study publication, many research studies have used this
measure to screen for the prevalence of ON in populations around the world. However, a
significant variance in point prevalence data (6%—-90%) has been the result of using this
measure (Dunn et al., 2017). Researchers have concluded the ORTO-15 is a good
measure of healthy eating; however, it lacks the ability to assess pathology associated
with healthy eating (Dunn et al., 2017). Therefore, researchers have urged professionals
in the field to produce studies on reliable diagnostic measures to assess ON (Dunn et al.,
2017).

In 2015, a German measure called the Dusseldorf Orthorexie Scale (DOS) was
developed by Barthels et al. to measure orthorexic eating behavior. The DOS has become
the first measure of ON to yield consistent prevalence rates around 3% in five studied
German samples, which have included college students, patients in ED treatment, and the
general public through online survey (Barthels et al., 2015; Barthels et al., 2016; Barthels
& Pietrowsky, 2012; Depa et al., 2017; Rudolph, 2017). In a recent study by Chard et al.
(2019), an English version of the DOS was developed and is referred to as the English-

Dusseldorf Orthorexie Scale (E-DOS). After translating the measure, researchers
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completed a psychometric evaluation of the English version and collected data on
prevalence of ON in a U.S. sample. Findings of the study showed reliable psychometric
properties including good internal consistency of the E-DOS. Researchers have
concluded additional studies are needed to understand potential differences in prevalence
rates across diverse samples (Chard et al., 2019).

Rationale of Current Study

Professionals in the field of health care and ED treatment community have
become increasingly interested in ON. A growing amount of case reports and studies on
ON have created more dialogue in the professional community regarding ON,
questioning whether this cluster of symptoms is a rare syndrome, a societal trend
displaying higher concern for healthful eating, or a potential mental health disorder. A
bulk of the current literature on ON has used the ORTO-15 to assess the population.
Researchers have called for new studies to include psychometrically reliable instruments
to assess for the prevalence of ON. Although the prevalence of EDs such as anorexia are
rare in the general population, further exploration of this proposed condition is needed
due to the serious mental health issues and medical complications that can lead to
mortality as presented in the case studies. Therefore, further research on prevalence rates
and clinical impairment are urgently needed.

EDs and the proposed criteria of ON present clinically significant impairments in
interpersonal, emotional, cognitive, social functioning, and grave health conditions
accompanied by malnourishment. EDs have proven to be some of the most treatment
resistant disorders, typically requiring an intensive integrative approach (counseling,

routine medical care, nutritional coaching; Klump et al., 2019; Reiff & Reiff-Lampson,
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1992). The severe negative emotional impact EDs inflict on individuals pose a serious
threat to physical health and vulnerability to comorbid disorders (Klump et al., 2009).
EDs have been found to be linked to chronicity, severe distress, functional impairment
across multiple domains, relapse-prone, depression, suicide attempts, substance use
disorders, anxiety disorders, risk for future obesity, and mortality (Allen et al., 2013;
Arcelus et al., 2011; Stice et al., 2013; Swanson et al., 2011).

The current state of research on ON includes studies from countries including
Turkey, Portugal, Australia, Spain, Germany, Italy, Poland, Sweden, Greece, United
Kingdom, Hungary, Korea, and the United States. The literature has yielded significant
variance in point prevalence rates using the ORTO-15 (Dunn et al., 2017). This research
study aims to assess the prevalence rate of ON in a U.S. sample using a measure that has
shown favorable psychometric properties. In addition, a serious critique of previous
studies has included the lack of assessment in clinical impairment associated with
orthorexic eating behaviors (Dunn et al., 2017). To assess for the presence of associated
clinical impairment, this study will supplement the E-DOS with the Clinical Impairment
Assessment (CIA), along with additional measures to capture potential diagnostic
features of ON that are proposed in the working criteria by Dunn and Bratman (2016) and
Moroze et al. (2015). Therefore, the six variables of study include the presence of ON as
measured by the E-DOS and the presence of clinical impairment, anxiety, depression, and
typical ED pathology. The FOCI will also be included as a measure of obsessive
compulsivity. Analysis of the potential relationship between orthorexic eating behavior

and clinical impairment will be critically explored.
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Research Questions
Research questions that aim to be addressed in the present study include:
1. Will the prevalence of orthorexia using the E-DOS reveal a consistent data
point (within 3%) compared to 8%-point prevalence data collected by Chard
et al. (2019)?

2. Will elevated scores on the E-DOS show a positive correlation with scores on

the EAT-26?
3. Will participants who report having a history of ED treatment show more
elevations on the E-DOS compared to those who did not endorse a history of
ED treatment?

4. Will elevated scores on both the E-DOS and the CIA reveal a prevalence rate
of less than 1%?

5. Will participants who receive a high score on the E-DOS receive elevated

scores on the CIA?

6. Will the PHQ-9, GAD-7, and EAT-26 moderate the relationship between

scores on the E-DOS and CIA?

7. Will participants who receive elevated scores on the E-DOS and CIA show

obsessive compulsivity concerns as measured by the FOCI?

The purpose of this study was to further investigate if ON warrants a diagnostic
entity. Due to the lack of reliable measures to screen for ON, data on prevalence rates and
associated severity of the potential disorder remains unclear. Although the current
literature offers a construct of ON and proposed criteria, further investigation of

pathology is warranted to aid additional test-construction, a potential diagnostic profile,
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and treatments should ON be found as a signficant mental health concern. This study
aimed to collect data on prevalence in a U.S. sample using a reliable measure and reveal
level of clinical impairment associated with ON, with depression, anxiety, and ED
pathology as moderating variables, see Figure 1. The following hypotheses are offered:
H1: The prevalence of ON using the E-DOS will be roughly 8% in a U.S. sample,
the same data point collected by the Chard et al. (2019) study.
H2: Elevated scores on the E-DOS will show a positive correlation with elevated
scores on the EAT-26.
H3: Participants who report having a history of ED treatment will show more
elevations on the E-DOS compared to those who did not endorse a history of ED
treatment.
H4: Elevated scores on both the E-DOS and the CIA will reveal a percentage of
less than 1%, consistent with Dunn et al. (2017).
HS5: Elevated scores on the E-DOS will be predictive of scores on the CIA.
H6: The PHQ-9 will moderate the relationship between E-DOS and CIA.
H7: The GAD-7 will moderate the relationship between the E-DOS and CIA.
HS8: The EAT-26 will moderate the relationship between the E-DOS and CIA.

HO9: The multiple moderator model will be signficant.
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Figure 1
Model Hypothesis
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Chapter 2
Methodology and Research Design

The purpose of researching ON is to better understand if this phenomenon is a
rare syndrome or if it warrants a diagnostic entity. The current study used a quantitative
research design and survey methodology to investigate the prevalence of ON and
associated clinical impairment. A hierarchical regression analysis was conducted to
determine if depression, anxiety, and ED pathology moderate the relationship between
ON and clinical impairment. A correlational analysis was conducted on all of the study
variables to investigate the relationship between ON, clinical impairment, depression,
anxiety, and ED pathology. Participant profiles that received elevated scores on both the
E-DOS and CIA were isolated for further analysis to provide data on clinically significant
profiles and to assess symptoms of obsessive compulsivity using responses from the
FOCI. Chapter 2 outlines the methods applied in the current study.
Participants

Participants in this study consisted of 200 adults between the ages of 18 and 76
years old (M = 36.98, SD = 12.88) recruited through online convenience sampling.
Inclusion criteria to participate in the survey required all participants be 18 years of age
or older. Participants under the age of 18 years of age were not permitted to join the

study. Demographics and descriptive statistics are presented in Table 2.
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Table 2

Demographic and Descriptive Statistics

Variable % or M (SD)

Gender

Male 19.8%

Female 73.4%

Race/Ethnicity

American Indian or Alaska Native 9%

Asian 17.6%

Black or African American 3.2%

Native Hawaiian or Other Pacific Islander 9%

White 55.9%

Hispanic or Latino 15.3%

Age 36.98 (12.88)
Figure 2

Education Demographics
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Figure 3

Dietary Preferences

I do not follow Other, dietnot  Keto 3.6% Vegan 2.7% Vegetartian
any specific diet  listed 9.9% 2.3%
72.5%

Note. Participants who endorsed the “Other, diet not listed” category, reported diets
including a bariatric diet, low carb, flexitarian, intermittent fasting, clean eating, Jenny
Craig, low sugar, and a strictly fish and vegetables diet.
Measures and Materials

To assess ON in the sample, participants were asked to complete the English
version of the Dusseldorf Orthorexie Scale (E-DOS), a 10-item self-report measure. The
E-DOS was translated from the German (DOS), the original measure. Using the back-
translation process, researchers established the E-DOS. The measure consists of 10 test
items. The test format is self-report and aims to measure orthorexic eating behavior. Test
questions are based on 4-point Likert scales from 1 = this does not apply to me to 4 = this

applies to me. Examples of a couple of the test items include: Eating healthy food is more
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important to me than indulgence/enjoying the food and My thoughts constantly revolve
around healthy nutrition and I organize my day around it. Higher scores on the E-DOS
indicate more evident orthorexic tendencies. Test scores range from 10-40 points. A
preliminary cutoff score to indicate the presence of ON is a score > 30. Scores ranging
between 25 and 29 (95th percentiles) is suggestive of concerning eating behavior. Test
construct validity compared the Eating Habits Questionnaire (EHQ) to the E-DOS and
showed a high correlation ( = 0.76, p <.001), indicating very good construct validity.
The E-DOS has demonstrated very good internal consistency (Cronbach’s alpha = 0.84)
and high retest reliability (» = 0.67-0.79, p = .001) from three time points. Two questions
referring to self-assessment of eating behavior as healthy (self-assessment/healthy eating
bx) and subjective importance of a healthy diet (importance of healthy diet) were used to
test construct validity. The correlations showed: self-assessment/healthy eating bx (r =
0.21, p <.001, n =1, 303) and importance of health diet (r =0.42, p <.001, n =1, 297).
Confirmatory factor analysis indicated a poorly fitted one-factor model, however the
standardized coefficients for all of the test items ranged between 0.52 and 0.82 (Chard et
al., 2019).
Clinical Impairment

To assess clinical impairment associated with eating, participants were asked to
complete the Clinical Impairment Scale (CIA). The CIA was developed by Bohn et al.
(2008), the Credo group in Oxford. The instrument was designed to assess the effect of
EDs on psychosocial functioning. The developers identified general well-being and
ability to have meaningful friendships as features of psychosocial functioning. The CIA

includes 16 self-reported test items based on Likert point system. Scores can range from
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0 to 48 points. Higher elevations on the instrument are indicative of increased levels of
psychosocial impairment associated with an ED symptomology. Researchers found a
score of 16 or higher may be suggestive of an individual with an ED (Bohn et al., 2008).
The CIA includes three domains: personal, cognitive, and social. Psychometric testing of
the CIA revealed very good internal consistency (Cronbach’s alpha = 0.97). Test-retest
reliability data at times 1 and 2 were 10.56 (7.58) and 9.02 (8.18). Researchers stated,
“While the small reduction in score (0.20 of a standard deviation) was statistically
significant (p = 0.022), the intra-class correlation coefficient was high at 0.86 (95% CI
0.75-0.92; p < 0.001) indicating acceptable overall test-retest reliability” (p. 1107). Data
also revealed positive correlations measuring construct validity between the CIA and the
Eating Disorder Exam — Questionnaire (rs = 0.89, p < 0.001) and the clinicians
impairment ratings (s = 0.68, p < 0.001). These data were apparent at each time point (p
< 0.001) on fitting multilevel models. The measure also yielded a sensitivity of 76% and
specificity of 86% (Bohn et al., 2008).
Depression

Participants were instructed to complete the Patient Health Questionnaire (PHQ-
9), a multipurpose instrument for screening symptoms of depression in mental health
settings and medical settings. The screener consists of 9 self-report questions that assess
severity of depression and suicidality within the past 2 weeks. Scores on the PHQ-9 can
range from 5-9 (indicating mild depression), 10-14 (indicating moderate depression), and
15-19 (indicating moderately severe depression), and 20+ (indicating severe depression).
The screener asks test takers to rate how often they have been bothered by the nine

statements within the past 2 weeks (e.g., “Feeling down, depressed, or hopeless”), where
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0 =not at all, 1 = several days, 2 = more than half the days, and 3 = nearly every day
(Kroenke et al., 2001). The PHQ-9 has demonstrated high reliability and internal
consistency a = .83 (Cameron et al., 2008).
Anxiety

To assess symptoms of anxiety, participants completed the Generalized Anxiety
Disorder-7 (GAD-7), a self-report questionnaire that consists of 7 items, based on a 4-
point Likert scale. The GAD-7 is widely used as a brief measure in mental health settings
and medical settings to screen for symptoms of anxiety. The screener asks test takers to
rate how often they have been bothered by the seven statements within the past 2 weeks
(e.g., “Feeling nervous, anxious, or on edge”), where 0 = not at all, 1 = several days, 2 =
more than half the days, and 3 = nearly every day. Interpretation of scores range from 5
(mild), 10 (moderate), and 15 (severe). The GAD-7 has shown excellent reliability and
internal consistency (Cronbach a = .92). The test-retest reliability is also excellent with
an intraclass correlation of 0.83 (Spitzer et al., 2006).
Obsessive Compulsive Disorder Symptoms

To evaluate symptoms of obsessive compulsivity, the Florida Obsessive
Compulsive Inventory (FOCI) was included in the survey. The FOCI is a widely used
self-report instrument used to screen for symptomology and severity of obsessive-
compulsive disorder. The instrument was based on the Yale-Brown Obsessive-
Compulsive Scale-Self Report (Y-BOCS-SR), and serves as a brief assessment. The
instrument contains two parts: The symptom checklist (SC) and the severity scale (SS).
The symptom checklist is based on 20 items (10 obsession-related items and 10

compulsion-related items) with yes or no options. The test taker will rate any “yes”
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response on the symptom severity section that is based on a Likert scale. A screener with
8 or more yes responses accompanied by self-reported severity is suggestive of possible
OCD traits. The psychometric testing of the FOCI has yielded good internal consistency
(a0 = 0.89), adequate reliability (K-R 20 = 0.83) for the symptom checklist. Compared to
the Y-BOCS-SR, the FOCI has been shown to be highly correlated (Storch et al., 2007).
ED Pathology

To assess ED pathology, participants completed the EAT-26, a widely used 26-
item self-report measure that evaluates at-risk ED symptomology. The EAT-26 is a brief
version of the EAT-40, developed by Garner and Garfinkel (1979). The EAT-26 revealed
to be highly predictive of the total EAT-40 measure (» = 0.98). The instrument includes a
three-factor model of Dieting, Bulimia and Food Preoccupation, and Oral Control. Scores
that reach 20 and above are considered elevated and may be indicative of ED pathology.
The EAT-26 displayed acceptable criterion-related validity and reliability (alpha = .90)
when evaluating a group of patients diagnosed with anorexia (Garner et al., 1982).

Demographic Questions. The demographic portion of the survey (see Appendix
D) consists of five questions. Participants were asked to indicate their age, sex,
race/ethnicity, and any special dietary preferences. If participants wished to join a raffle
for the chance to win a $100.00 electronic Amazon gift card, they were asked to provide
an email address. Participants were informed their email address would not be viewed in
connection to their survey responses.

Consent Form. The Consent Form (see Appendix C) introduced participants to
the nature of the study which described that the researcher is interested in learning about

eating habits and mental health. The Consent Form indicated the survey included six
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questionnaires and would take approximately 20-25 minutes. Participants were also
informed all test data would remain anonymous. In addition, the consent informed
participants involvement in the study involved a low risk of harm. However, should any
distress be prompted due to answering questions about eating habits, resources for mental
health services were listed, as well as contact information for this researcher, the
dissertation committee chair, and IRB. For any questions or concerns regarding the study,
participants were also provided with the researcher’s, dissertation chair, and IRB contact
information. Participants were then prompted to proceed by agreeing to the terms and
conditions or disagree and be exited from the survey. All participants who agreed to the
informed consent and who indicated they are 18 years of age or older were directed to the
demographic questionnaire, and the survey measures. Once the study was closed,
responses were reviewed and analyzed.
Procedures

Before participant recruitment, research approval was obtained from Northwest
University’s Institutional Review Board in January of 2020. Subsequently, the data
collection survey was created using the online platform, Qualtrics. Participants were
recruited through emailed survey links distributed through U.S. universities and colleges,
see Appendix A, as well as through advertised link on Facebook, see Appendix B. An
optional $100 Amazon gift card raffle was used as an incentive for participation in the
survey. Participants who clicked on the survey link were prompted to review the research
consent form, see Appendix C. Participants were informed the demographic questions
and total survey questions on Qualtrics could take between 20-25 minutes. The data

collection phase began in February of 2020 and ended in April of 2020, with the majority
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of data collected during the month of February. Once data collection was completed,
descriptive statistics, a hierarchical multiple regression, and correlational analysis was
conducted to analyze the data. Statistical processing was conducted using IBM SPSS
Statistics (Version 23) predictive analytic software.
Procedural Analysis

A power analysis was conducted to estimate a sufficient sample size. Considering
an effect size of 0.15, a significance level of o = .05 and a statistical power level of .95,
with one predictor in set A and three in set B, a minimum of 119 participants is required.
Fortunately, the resulted sample exceeded the target sample size.
Analytic Strategy

To collect the prevalence rate of ON, descriptive statistics were conducted to
examine elevated scores on the E-DOS. A correlation analysis was conducted to look at
the potential relationship between ON and ED pathology, in addition to the relationship
between elevated scores on the E-DOS and EAT-26. A code was created on SPSS to
identify the percentage of participants who received elevated scores on both the E-DOS
and CIA.
Hierarchical Multiple Regression

Moderation analysis known as hierarchical multiple regression was used to
examine whether the relationship between ON and clinical impairment was moderated by
depression, anxiety, and ED pathology. Moderation model 3 was chosen, which includes

one predictor variable, one outcome variable, and three moderator variables, see Figure 4.
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Figure 4

Model Hypothesis With Current Study Measures
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Chapter 3
Results

Chapter 3 proceeds in two sections. In the first section, descriptive statistics
address Hypotheses 1-4. Due to the novelty of ON and its developing conceptual nature,
Table 5 will present data from participant profiles who received elevated scores on the E-
DOS and Clinical Impairment Assessment (CIA) to serve as brief case studies for
examination. In the second section, inferential statistics provide a correlational analysis
among the study instruments such as the E-DOS and other standardized measures. In this
section, Hypotheses 5-9 are addressed, testing the predictive ability of ON on clinical
impairment with depression, anxiety, and ED pathology as moderating variables.
Descriptive Statistics
Descriptive Statistics of Measures

The mean score on the E-DOS was 20.84 (SD = 5.30), indicating the average
score was not in the at-risk or orthorexic range. The mean score on the CIA was 10.36
(8D =9.43), indicating the average participant score did not suggest clinical impairment
associated with eating. The mean score on the PHQ-9 was 6.14 (SD = 5.73), and the
mean score on the GAD-7 was 5.14 (SD = 4.75), indicating the average participant score
on both measures revealed scores suggestive of minimal depression and anxiety. See

Table 3 for descriptive statistics on the E-DOS, CIA, PHQ-9, and GAD-7.
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Table 3

Descriptive Statistics of E-DOS, CIA, PHQ-9, and GAD-7

Measure M SD
E-DOS (N=200) 20.84 5.30
CIA (N=196) 10.36 9.43
PHQ-9 (N=196) 6.14 5.73
GAD-7 (N=182)5.14 4.75
EAT-26 (N=189)9.44 9.38

Hypothesis 1 — Prevalence Rate of Orthorexia. ON is a relatively novel illness
in clinical contexts, and as such, it was important to compare its prevalence in the current
study to the global prevalence. The current research hypothesized a comparable
prevalence rate to U.S. prevalence of approximately 8% would be collected (Chard et al.,
2019; H1). In relative support of this hypothesis, 7% of the present sample scored in the
orthorexic range. In addition, using the cutoff categories proposed by Chard et al. (2019),
16.5% of participants scored in the at-risk range of developing ON, and 75.5% did not

receive elevated scores (see Table 4).

Table 4

Prevalence Rate of Orthorexia and Cutoff Categories in a U.S. Population

Frequency  Percentage Valid Percentage
Valid Negative 153 68.9% 76.5%
At-Risk Range of Orthorexia 33 14.9% 16.5%
Presence of Orthorexia 14 6.3% 7%
Total 200 90.1% 100%
Missing  System 22 9.9%
Total 222 100%

Hypothesis 2 — Relationship Between Orthorexia and ED Pathology. The
psychological construct of ON includes disordered eating behavior and attitudes as

primary diagnostic features (Bratman, 2016). Therefore, Hypothesis 2 anticipated ON
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and ED pathology would be correlated. To test this, a correlation between the E-DOS and
EAT-26 measures was conducted. In support of Hypothesis 2, the correlation was
statistically significant, 7(189) = .444, p <0.001, such that higher scores on the E-DOS
were associated with higher scores on the EAT-26.

Hypothesis 3 — ED History and E-DOS Scores. Hypothesis 3 proposed that
participants with a history of an ED would report elevated scores on the E-DOS relative
to those without a history of an ED. However, only seven participants self-reported
having a history of ED, and, as such, it was not feasible to test this hypothesis.

Hypothesis 4 — Orthorexia and Clinical Impairment. Previous research on ON
has questioned if orthorexic eating behavior is a dietary trend, or a true mental health
disorder resulting in clinical impairment. Among EDs, prevalence rates are reported as
under 2%, with anorexia’s prevalence rate cited as roughly 0.4% (APA, 2013). A core
diagnostic feature of EDs includes functional impairment due to food intake (APA,
2013). The current study aimed to compare prevalence rates and clinical impairment of
EDs to ON. Descriptive statistics were used to assess the prevalence of ON eating
behaviors and clinical impairment. Hypothesis 4 specifically proposed the percentage of
participants who received elevated scores on both the E-DOS and CIA would be
approximately less than 1%, a rough estimate based on prevalence rates of other EDs. To
assess both orthorexic eating patterns and clinical impairment as a result of dieting
behavior, the percentages of participants who received elevated scores on the E-DOS and
CIA were evaluated. A total of 3.5% of participants scored in both the ON range and had
elevated CIA scores, thus rejecting hypothesis 4. Note that this was not meant as an

explicit statistical test, but rather, as general descriptive comparison. This result suggests
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3.5% of participants who scored in the orthorexic range may also be showing cooccurring
clinical impairment.

Examination of Clinically Significant Profiles. Researchers have requested
clinicians in the field share case studies of individuals fitting the proposed ON criteria to
further understand orthorexic presentation and diagnostic features. Table 5 presents
descriptive statistics of these participant profiles to provide an in-depth analysis of their
results on other measures.

Inferential Statistics
Correlational Analysis of Measures

To provide a clearer picture of how the variables in the present research related to
each other, a correlational analysis was conducted. Table 6 presents correlation
coefficients that were computed among the E-DOS, CIA, PHQ-9, GAD-7, and EAT-26.
Most notably, the results of the correlational analysis revealed E-DOS scores were
significantly correlated to the CIA, » =.270, p <.001 and to the EAT-26, r = .444, p <
.001. The CIA was highly correlated to the PHQ-9, » = .690, p < .001 and to the EAT-26,
r=.681, p <.001. The PHQ-9 was also significantly correlated with the EAT-26, r =
539, p <.001. The GAD-7 was significantly correlated with the CIA, » = .618, p <.001,
significantly correlated to the PHQ-9, r = .724, p <.001, and was also significantly

correlated with the EAT-26, r =484, p <.001.
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Table 5

Clinically Significant Participant Profiles

51

Age | Gender | Race/Ethnicity E-DOS Score CIA Score EAT-26 PHQ-9 GAD-7 FOCI Data BMI Dietary
Score Score Score Preferences
Participant 26 Female | White/Caucasian | 31 41 33 % 17% 20% 4 yes — 39.5 Low Carb
1 Orthorexic Psychosocial Uses Moderately Severe Moderate Obese
range Impairment laxatives Severe Anxiety Impairment
range daily Depression
Participant 24 Female | White/Caucasian | 30 40 9 17% 11%* 0 yes 33.6 Does not
2 Orthorexic Psychosocial Moderately Moderate Obese follow any
range Impairment Severe Anxiety specific diet
range Depression
Participant 40 Female | Hispanic/Latino 31 44 44%* 9 15* 2 yes — 23.8 Vegetarian
3 Orthorexic Psychosocial Mild Severe Moderate Normal
range Impairment Depression Anxiety Impairment
range
Participant 23 Female | White/Caucasian | 30 39 41* 13%* 15% 10 yes * — 32.1 Jenny Craig
4 Orthorexic Psychosocial Purging Moderate Severe Moderate to Obese Diet
range Impairment Behavior Depression Anxiety Severe
range x3 a week Impairment
(Elevated)
Participant 31 Female | White/Caucasian | 31 45 25% 13%* 17% 5yes— 223 No red neat or
5 Orthorexic Psychosocial Purging Moderate Severe Moderate Normal pork, grains
range Impairment Behavior Depression Anxiety Impairment only 1 day a
range x1 within week
past 6
months
Participant 36 Male White/Caucasian | 30 25 26% 9 7 3 yes —No 323 I do not
6 Orthorexic Psychosocial Mild Mild Anxiety | impairment Obese follow any
range Impairment Depression indicated specific diet
range
Participant 34 Female | Black/African 30 18 30* 2 1 9 yes* - 31.7 Vegan
7 American Orthorexic Psychosocial Binging No/minimal No/minimal Mild to Obese
range Impairment behavior Depression Anxiety Moderate
range x3-4 within Impairment
a week
Purging
Behavior
x1 within
past 6
months

Note. * = Elevated Screener. EAT-26 elevated screeners = ED pathology
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Table 6

Correlations Between Key Measures

E-DOS  CIA PHQ-9  GAD-7 EAT-26
E-DOS -

CIA Q7HHH -

PHQ .03 690%xE

GAD-7 11 GI8F*E  ToquEx

EAT-26 A44rx GRIFRE  5IQHER Ak -

Note. * p < .05. ** p <.01. *** p < 001.

Hpypothesis Testing of Orthorexia as a Predictor of Clinical Impairment

The main purpose of this study was to test Hypothesis 5-9. Elevated E-DOS
scores were hypothesized to be predictive of elevated scores on the CIA (HS). Elevated
scores on the PHQ-9 (H6), GAD-7 (H7), and EAT-26 (H8) were hypothesized to

moderate elevated scores between the E-DOS and the CIA.

Hypothesis 5 — The Predictive Ability of Orthorexia on Clinical Impairment.
A regression assessed the relationship between CIA scores and E-DOS scores. Results of
this analysis indicated E-DOS scores were a strong and significant predictor of CIA,

confirming Hypothesis 5 (see Table 7).

Table 7

Regression Table for Model 1

0 0
Predictor B SE Beta t 95% 95% Tol
lower  upper

E-DOS 518 129 287 4.014*** 263 73 1.000

Note. * p < .05. ** p < .01. *** p < 001. Tol = Tolerance. Model R = .287, Adjusted R’ ~.077,
F(1,181)=16.115.

Hypothesis 6 — Depression as a Moderator Between Orthorexia and Clinical

Impairment. A multiple regression analysis was conducted to analyze whether PHQ-9
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scores moderated the relationship between E-DOS and CIA. Results of this analysis
indicated PHQ-9 scores were a significant moderator between E-DOS and CIA scores

(see Table 8), confirming Hypothesis 6.

Table 8

Regression Table for Model 2

95% 95%

Predictor B SE Beta t Tol
lower  upper

E-DOS =719 224 -.398 -3.214%*  -1.161  -278 140

PHQ-9 -414 282 -.245 -1.468 -.970 143 077

E-DOS x PHQ-9  .076 .013 1.184 5.770*** 050 101 .051

Note. * p < .05. ** p < .01. *** p < 001. Tol = Tolerance. Model R = .786, Adjusted R’ ~.611,
F(3, 181)=95.721.

Hypothesis 7 — Anxiety as a Moderator Between Orthorexia and Clinical
Impairment. A multiple regression analysis was conducted to analyze GAD-7 scores as
a moderator between E-DOS and CIA scores. Results of this analysis indicated GAD-7
scores were not a significant moderator between E-DOS and CIA scores (see Table 9),

rejecting Hypothesis 7.

Table 9

Regression Table for Model 3

95% 95%

Predictor B SE Beta t lower  upper Tol
E-DOS =772 227 -427 -3.405***  -1.219 -324 132
PHQ-9 -.023 406 -.014 -0.58 -.824 177 .036
E-DOS x PHQ-9 .047 .019 732 2.389%* .008 .085 .022
GAD-7 -441 466 -217 -.945 -1.362 480 .039
E-DOS x GAD-7 .037 021 Sl 1.719 -.005 .079 .023

Note. * p < .05. ** p < 01. *** p < 001. Tol = Tolerance. Model R = 797, Adjusted R’ ~ .625,
F(5, 181)=61.31.
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Hypothesis 8 — ED Pathology as a Moderator Between Orthorexia and
Clinical Impairment. A multiple regression analysis was conducted to analyze EAT-26
scores as a moderator between E-DOS and CIA scores. Results of this analysis indicated
EAT-26 scores were not a significant moderator between E-DOS and CIA scores (see

Table 10) rejecting Hypothesis 8.

Table 10

Regression Table for Model 4

95% 95%

Predictor B SE Beta t lower upper Tol
E-DOS -.708 215 -.392 -3.288**F* 1133  -.283 131
PHQ-9 -.119 403 -.071 -.295%* -915 .677 .032
E-DOS x PHQ-9 .040 .019 .627 2.071 .078 .020 .020
GAD-7 -.286 443 -.141 -.645 -1.161  .589 .039
E-DOS x GAD-7 .028 .020 383 1.347 -.013 .068 .023
EAT-26 444 245 433 1.809 -.040 928 .032
E-DOS x EAT-26 -.006 .010 -.164 -.613 -.026 .014 .026

Note. * p < .05. ** p < 0l. *** p < .001. Tol = Tolerance. Model R = .822, Adjusted R’ ~
663, F(7, 181) = 51.906.

In summary, depression was a significant moderator between ON and clinical
impairment, however by the end, the multiple moderator model was not significant,

rejecting Hypothesis 9.
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Chapter 4
Discussion

The purpose of the current study aimed to collect the prevalence rate of ON
nervosa in a U.S. sample using the E-DOS, and to further assess clinical impairment
associated with ON using the CIA. Due to the novelty of ON, clinical profiles of
participants who received elevated scores on the E-DOS and CIA were isolated for
further analysis. Obsessive-compulsivity was assessed in clinically signficant profiles to
determine if OCD-type symptomology was related to ON. Depression, anxiety, and ED
pathology were analyzed as moderating variables between ON and clinical impairment.
During the time of this writing, this is the second study that examined ON in a U.S.
population using the E-DOS and CIA. Overall, the findings suggest ON is a predictor of
clinical impairment, with depression as a moderator between ON and clinical
impairment. However, anxiety and ED pathology were not found to moderate the
relationship between ON and clinical impairment. Obsessive-compulsive symptomology
was only evidenced in one out of seven significant participant profiles. In this discussion
section, the research questions, hypotheses, clinical implications, and limitations of the
study are discussed.
Prevalence Rate of Orthorexia

The majority of past research on ON has used the ORTO-15 to collect data on
prevalence rates globally. However, researchers have criticized the validity of the ORTO-
15 due to the wide range in prevalence rates, ranging from less than 1% to 90% (Dunn et
al., 2016; Dunn et al., 2017). Thus, researchers have stated the ORTO-15 is sensitive to

healthful eating habits, however unable to detect clinical impairment associated with
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healthful eating (Dunn et al., 2017). Of the various instruments developed to assess ON,
the E-DOS has shown promising results (Chard et al., 2019). To date, limited research
has used the E-DOS to assess ON, and a large portion of the existing literature does not
include U.S. samples. Therefore, the current study aimed to assess ON in a U.S.
population using the E-DOS. Chard et al. 2019 collected a prevalence rate of 8% in a
U.S. sample. The current study’s hypothesis about yielding a comparable prevalence rate
was confirmed, with 7% of the sample receiving scores in the orthorexic range. In
comparison to the prevalence rate of EDs recognized by the DMS-5, a prevalence rate of
7% seems overestimated. ON has also been theorized as an anxiety disorder, specifically,
an obsessive-compulsive disorder (Barthels, 2012). However, a 7% prevalence rate is still
much higher than prevalence rates reported by anxiety disorders and OCD (APA, 2013).

One explanation for this potentially inflated prevalence rate could be due to a
highly sensitive screener and/or cultural differences. As mentioned previously, the E-
DOS has shown promising reliability across five studies (Barthels et al., 2015; Barthels et
al., 2016; Barthels & Pietrowsky, 2012; Depa et al., 2017; Rudolph 2017). However,
these data were collected in German samples, with prevalence rates closer to 3%.
Therefore, U.S. populations are scoring much higher on the E-DOS. The test construction
of the E-DOS and cultural factors may play a role in higher prevalence rates in the United
States. As mentioned in the literature review, the culture of clean eating has become a
predominant ideal in the United States, infiltrating major media platforms, voiced
through public figures, and valued as an ideal diet. Perhaps the instrument is picking up
on general anxiety surrounding unhealthful foods that applies to many people.

Incorporating a severity index might help eliminate individuals who receive elevated
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screeners, but do not endorse moderate to severe impairment as a result of their dietary
preferences.

Another perspective regarding the prevalence rate of ON collected in this sample
is that it is not a representation of inflation. The cluster of symptoms identified as ON
may be highly prevalent among the United States. Considering this is the second study to
receive a comparable prevalence rate is noteworthy. However, when considering the
working criteria of ON proposed by Dunn and Bratman (2016), one major criterion
includes either a signficant impairment in physical health (malnourishment), functional
impairment due to diet, and/or positive body-image or self-worth due to dietary practices
(Dunn & Bratman, 2016). The E-DOS as a measure of ON does not account for these
criteria. The current study looked at psychosocial impairment as a variable but did not
assess for physical impairment, which could include serious health risks such as
malnourishment. The next section will explore psychosocial impairment as one of the
Dunn and Bratman criteria in the current sample.

Orthorexia and Clinical Impairment

In previous research, instruments aimed to measure ON have lacked in their
ability to detect clinical impairment. Therefore, the present study incorporated a measure
that assessed psychosocial impairment to supplement the E-DOS and serve as a tool to
assess Dunn and Bratman’s 2016 criterion B. (2), of ON. Three percent of participants
met criteria for both orthorexic eating behavior and psychosocial impairment, as
measured by the E-DOS and CIA. The current study provides two important prevalence
rates: one being the 7% prevalence rate of ON, and the second being the 3% of

participants who reported both symptoms of ON and psychosocial impairment. An
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argument could be made that the true prevalence rate of ON in the current study is the 3%
data point, since this percentage can account for one of Dunn and Bratman’s required
diagnostic criteria: psychosocial impairment due to eating behavior. Considering a 3%
prevalence rate is more comparable to prevalence rates of existing EDs (APA, 2013), yet
is still slightly higher than expected.
Examination of Clinically Significant Profiles

Researchers have called for additional data on ON, especially detailed case
studies to better understand the potential heterogeneous characteristics of ON. A
presentation of participant profiles who scored in the orthorexic range, with symptoms of
clinical impairment, were highlighted to ascertain if any themes in data emerged across
their clinical profiles. Seven participants out the sample size produced clinically
significant profiles (see Table 5). Participant ages ranged from 23 to 36 years of age, with
all participants except one identifying as female. Five out of seven of the participants
identified as White, with the remainder identifying as Hispanic/Latino and Black/African
American. The gender and racial factors presented in the present study are consistent with
the risk factors associated with EDs (Klump et al., 2009). Five of seven participants
reported they followed a specific diet or set of guidelines, which included: veganism,
vegetarianism, low carb, the Jenny Craig diet, and “no red meat or pork, grains once a
week.” Six of seven participants also received elevated scores on the EAT-26, which is
suggestive of ED symptomology. Four of seven participants endorsed moderate to severe
levels of depression based on the PHQ-9. Four of seven participants endorsed severe
levels of anxiety and one participant endorsed moderate levels of anxiety based on the

GAD-7. One of seven participants endorsed 10 obsessive-compulsive symptoms on the
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FOCI, rating these symptoms as moderate to severe, suggestive of a potential obsessive-
compulsive disorder. Brytek-Matera (2012) suggested ON may be better characterized as
an obsessive-compulsive disorder; however, the current sample of isolated profiles was
unable to support this theory, likely due to the small sample size. Although, a recent
study by Lucka et al. (2019) found ON was better explained by the ED spectrum, not the
OCD spectrum. Overall, the majority participants with clinically significant profiles
endorsed moderate to severe levels of depression and anxiety, suggesting mood
dysregulation could be cooccurring among those with ON. Barthels et al. (2017) explored
ON as a coping mechanism for patients in recovery from EDs. One of seven participants
endorsed a history of ED treatment. Although the sample size of clinically significant
profiles was small, findings support the need for additional research on the clinical
implications of ON.

The most surprising result from the clinical profiles was the data collected on
BMIs. Five of seven participants received BMIs in the obese range, with two participants
scoring in the normal range. In the case studies discussed in the literature review, 3 of 5
individuals who exhibited ON presented with severe malnourishment and BMIs in the
underweight category, with the remaining two presenting with normal BMIs (Moroze et
al., 2015; Park et al., 2011; Saddichha et al., 2012; Wilsher & Panagiotaki, 2018; Zamora
et al., 2005). In Dunn and Bratman’s (2016) proposed criteria for ON, clinical
impairment is outlined as having impairment in physical health (such as malnourishment
or severe weight loss), functional impairment due to diet, and/or positive body image or
self-worth due to dietary practices. An important consideration regarding the physical

health criteria is that a weight specification is not indicated. The current study found 5 of
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7 participants were in the obese range of BMI. Elevated BMIs may seem counterintuitive
when conceptualizing a restrictive ED. However, low weight is not always an indication
of an ED, in fact, the most current DSM does not include low weight as a criterion for
anorexia, mainly because individuals at all weight indexes can experience an ED. The
current sample was likely not large enough to capture any cases of severely underweight
participants. However, it is important to consider that individuals in the severe
underweight range with anorexia are rare among the population (Klump et al., 2009).
BMI as a risk factor for ON has revealed inconsistent findings throughout the literature
(McComb & Mills, 2019), with some studies finding higher BMIs as a risk factor (Fidan
et al., 2010; Lucka et al., 2019), and others finding low BMIs associated with ON
(Brytek-Matera et al., 2018).

It is worth noting 60% of the U.S. population lies within the obese range of BMI
(Paharia & Kase, 2012). Although BMI is a controversial measurement among the ED
field, this has been a signficant factor of study across the international research of ON.
An additional consideration regarding higher BMIs represented in the current sample
includes the possibility that individuals at higher weights may be more self-conscious
about their dietary needs/preferences, and as a result scored high on a measure that
evaluates health-consciousness regarding food. In addition, those with health-related
conditions, in the at-risk category for chronic disease, are informed by healthcare
providers to practice healthy eating and weight loss as a form of preventative care
(Paharia, 2008), which could create distress surrounding health and diet. Nonetheless,
based on the proposed criteria of ON, the participants highlighted above are likely to

meet criteria for a diagnosis based on the psychosocial impairment criteria being met.
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Orthorexia as a Predictor of Clinical Impairment

ON was found to be a predictor of clinical impairment. These data suggest
individuals presenting with orthorexic eating behavior are likely to experience
psychosocial impairment due to eating behaviors. Psychosocial impairment was
correlated with ON, depression, anxiety, and ED pathology. Two major implications can
be delineated. First is the E-DOS has shown the ability to detect both orthorexic eating
behavior and clinical impairment, which previous instruments have failed to achieve.
Elevated scores on the E-DOS alone are likely to be an indicator of clinical concern.
Secondly, these data support the construct of ON as a mental health concern, with
symptoms consisting of both cognitive and behavioral components associated with
functional impairment. From the correlation results, ON was associated with
psychosocial impairment and ED pathology. It is worth mentioning that based on the
data, ON is not a perfect predictor of clinical impairment. While ON was found to be
predictive of psychosocial impairment, only 3% of the sample received elevated scores
on both the E-DOS and CIA, while ON and psychosocial impairment were also strongly
correlated. Theoretically, this could be another indication that the E-DOS warrants
additional test construction to more accurately capture clinical impairment associated
with orthorexic eating habits. Nonetheless, the overall data continues to be supportive of
the theory that ON should continue to be investigated as a potential mental health
disorder.
Depression as a Moderator Between Orthorexia and Clinical Impairment

Depression was found to be a moderator between ON and clinical impairment.

During the time of this writing, this is the first study to look at depression as a moderating



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 62

variable. Depression was correlated with clinical impairment, anxiety, and ED pathology.
Low self-esteem and/or low self-worth have been found to be prominent among EDs
(Cervera et al., 2003). Considering Dunn and Bratman’s (2016) criteria, depression may
be exhibited by feelings of guilt associated with food transgressions, foods deemed
“unhealthy” or “impure.” The proposed criteria also reference additional factors that may
cause feelings of depression including financial stress, social isolation, and/or
malnutrition. The financial component includes purchasing health foods that may come at
higher costs, resulting in stress that one might be overspending or unable to afford
desired food choices. Social isolation as a result of ON may also explain why depression
is a moderator. Individuals with orthorexic eating behaviors may avoid social gatherings
or eat meals alone out of fear of being faced with perceived unhealthy foods or judgment
surrounding their dietary choices. Naturally, malnutrition is likely to cause symptoms
such as low energy, fatigue, and sleeping difficulties, all of which can emulate
depression. The experience of these feelings would likely be contributing factors to
symptoms of depression among those with ON. Behavioral activation is an evidence-
based intervention that has been shown to effectively treat depression (Martell, 2008).
Clinically, this intervention could potentially be included in a treatment plan such as
CBT-E (Fairburn et al., 2003) to effectively treat ON.

Conversely, some research on ON has proposed that individuals may experience
feelings of superiority or an inflated sense of self-worth due to their adherence of a
healthful diet. (Bratman & Knight, 2000). Bratman and Dunn also include a criterion that
addresses positive body-image, higher sense of self-worth, and identity contingent on

obedience with the perceived healthful diet. The theory is that individuals in good health
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exhibit a higher sense of self-worth because of their dietary choices. Variables such as
culture and health status may be worth exploring as researchers continue to investigate
the role of depression between ON and clinical impairment. Cultural implications might
include exploration of family or societal messages about healthful eating, which may
drastically vary across different countries and within the diverse ethnic backgrounds in
the United States. Health status may also be an important factor to consider when
understanding the role of depression in dietary practices. On the one hand, individuals
who might be adopting a perceived healthful diet due to health issues may experience
higher rates of stress, depression, and/or report higher BMIs, and on the other, individuals
who are in good health and practice healthful eating may experience an inflated sense of
self-worth. Another perspective regarding the relationship between ON and depression
includes the transdiagnostic theory of psychiatric disorders (Clark, 2009), originally
theorized among EDs by Fairburn et al. 2003. Depression and anxiety have been
considered within the transdiagnostic context (Clark, 2009), which suggests psychiatric
disorders would be better conceptualized as noncategorical, but rather as clusters of
symptoms that move on a spectrum that can be treated effectively regardless of symptom
phase using a cognitive behavioral approach. Perhaps ON could be theorized as a phase
of symptoms that are included on the spectrum of EDs or among mood disorders,
particularly depression. Thus, those with ON would be conceptualized to demonstrate the
same core psychopathology of those with EDs or depression, warranting an evidenced-
based intervention such as cognitive behavioral therapy to treat the functional

impairment.
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Anxiety as a Moderator Between Orthorexia and Clinical Impairment

Anxiety was not found to be a moderator between ON and clinical impairment,
which was a surprising result. In the present study, anxiety was correlated with
depression, clinical impairment, and ED pathology; however, it was not correlated with
ON. ON has been characterized as a pathological obsession with healthful foods. Brytek-
Matera (2012) conceptualized the symptoms of ON as obsessive-compulsive, which is
indicative of underlying anxiety. One possible explanation for this result could include
the brevity of the GAD-7. In addition, the GAD-7 focuses primarily on the physiological
symptoms of anxiety, which could be less sensitive to detecting anxiety in individuals
who are not self-aware of physiological symptoms. Future studies could include a
measure such as the Beck Anxiety Inventory, which includes more questions regarding
the cognitive and behavioral experience of anxiety. Another explanation could be that
anxiety is not an underlying feature between ON and clinical impairment. Depression,
along with additional variables yet to be known may be the key variables accounting for
the relationship between ON and clinical impairment. However, EDs have been known to
be comorbid with symptoms of anxiety and anxiety-related disorders (Halmi, 2018),
therefore, anxiety should not be ruled out of the clinical picture of ON.
ED Pathology as a Moderator Between Orthorexia and Clinical Impairment

ED pathology was not found to be a moderator between ON and clinical
impairment. One main consideration for this result is that the measure used to assess ED
pathology, the EAT-26, specifically looks at ED symptoms related to restriction,
binging/purging, and fear of weight gain. Comparatively ON is more concerned with

restriction of food groups, quality of food, and concern with health. Thus, construct of
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ON may not be captured well in the EAT-26. As mentioned previously, Barthels et al.
(2017) has discussed having a history of an ED may be a significant risk factor in the
development of ON, and that in some cases, orthorexic eating behaviors may be used as a
coping strategy in recovering patients with an ED. This theory works well with
Fairburn’s (2003) transdiagnostic approach, and the findings of the current study suggest
further research on ED history as part of the clinical profile of ON remains warranted.

In the present study, ED pathology was correlated with all of the variables: ON,
clinical impairment, depression, and anxiety. The correlational relationship between ED
pathology, clinical impairment, depression, and anxiety is consistent with prior research
(Halmi, 2018). The correlation between ED pathology and ON suggests orthorexic ED
may be comorbid with other EDs.

Limitations

The current study has several limitations. First, the main source of data collection
was gathered through self-report measures, which warrants some caution in the
interpretation of reported symptomology. The majority of the sample was female,
creating a lack of generalizable data for men. It must also be noted a small percentage
(5%) of data was collected after the declaration of the COVID-19 pandemic, which may
be a variable that influenced responses on measures assessing anxiety and depression.
Lastly, due to the novelty of ON and lack of research in U.S. populations, the hypotheses
and results addressed in the current study were created on working theories and a new
instrument. Therefore, the implications of results presented in this study should also be

interpreted as developing theories.



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 66

Future Directions

Future studies are needed to collect data using the E-DOS in U.S. populations to
continue assessing prevalence rates of ON. Research studies using a mixed methods
approach or qualitative design to conduct clinical interviews may provide more useful
information on the presence of clinical impairment associated with the symptoms of ON.
Due to the fact that EDs are highly prevalent among adolescents, future studies should
study ON in adolescent populations. In addition, incorporation of health-related
questionnaires to assess for participants health status and medical history would be
helpful in assessing potential physical impairment such as malnourishment, a criterion
proposed by Dunn and Bratman (2016). Questions pertaining to chronic health conditions
may be helpful in understanding the role of BMI and depression between individuals with
medical conditions versus those who are healthy and who pathologically practice
healthful eating. Other variables of importance might include dietary preferences, ED
history, and cultural considerations. Regarding test construction, one potential addition to
the E-DOS might include assessment questions inquiring about physical impairment or
psychosocial impairment, with a severity index (mild, moderate, to severe impairment).
These assessment questions may help to better assess clinical impairment associated with
dieting.

Conclusion

ON remains an evolving construct. Depression may be a key symptom in the
presentation of ON. Anxiety and ED pathology were not able to explain how much of an
impact they had on the relationship between ON and clinical impairment. ON’s

predictiveness of psychosocial impairment suggests this cluster of symptoms should
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continue to be investigated as a mental health concern. The rate at which ON is
presenting in U.S. populations warrants urgency and precision in research due to the
severe mental and physical risks EDs pose. Diagnostic criteria and test construction for
ON require additional refinement to provide clear guidelines for evaluating ON and for
reporting true prevalence rates. The E-DOS as a measure has shown a prevalence rate
consistent with one previous study, Chard et al. (2019), which suggests the measure is on
track for collecting reliable prevalence rates on U.S. samples.

The classification of ON remains indistinguishable. It is unclear if ON warrants
its own diagnostic entity, or if it should be characterized as a form of another ED such as
avoidant/restrictive food intake disorder. Perhaps ON would be better characterized as its
own disorder, with diagnostic specifiers for severity based on physical and psychosocial
impairment. On the contrary, Fairburn et al.’s (2003) transdiagnostic theory and approach
to EDs offers a more credible perspective. The transdiagnostic approach describes a
spectrum where individuals who present with ED symptoms are not diagnosed based on
one disorder, but rather are viewed as having a fundamental disorder that can present
with varying symptoms throughout the lifespan (Fairburn et al., 2003). These changing
symptoms, which may be consistent with anorexia, bulimia, or ON, and be treated with a
cognitive behavioral approach. Thus, ON may be considered as a phase of symptoms that
individuals experience across the ED spectrum. This theory would also be able to account
for the connection found between ED history and orthorexic eating behavior in the
literature. Furthermore, the transdiagnostic approach applied to general psychiatric
conditions such as depression (Clark, 2009), could explain the findings of the current

study, suggesting ON may be cluster of symptoms under the umbrella of depression, or
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spectrum of mood disorders. However, viewing ON as part of the ED spectrum seems to
be more appropriate, especially considering symptoms such as depression are highly
comorbid among EDs. Clinical implications from the current study suggest an effective
approach to treating individuals with ON, once medically stable if they are recovering
from physical impairment secondary to disordered eating, is Fairburn’s cognitive
behavioral therapy for EDs (CBT-E), psychoeducation focused on the balance of
nutritional therapy, and behavioral activation for depression.

Regardless of the diagnostic potential of ON, the current study has shown a
fixation toward consuming healthful foods can be harmful. Mental health professionals,
especially those who treat mood-related disorders and EDs, working in outpatient and
medical settings should be informed of the clinical implications diet can have on
psychological and physical health. Providers can help alleviate distress and potentially
reduce the risk of developing orthorexic eating behavior by noticing symptoms associated
with ON and addressing the problematic cognitions and behaviors. As medical care
moves toward integrated healthcare, doctors’ offices could provide early prevention and
resources to patients by assessing dietary practices during annual exams. On a societal
level, use of media to emphasize the balance of healthful eating as a source of
nourishment for the body is needed, with the message that diet is but one of the many

factors that contribute to one’s overall health.



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 69

References

Aarnio, K., & Lindeman, M. (2004). Magical food and health beliefs: A portrait of
believers and functions of the beliefs. Appetite, 43(1), 65-74.
https://doi.org/10.1016/j.appet.2004.03.002

Allen, K. L., Byrne, S. M., Oddy, W. H., & Crosby, R. D. (2013). DSM-IV-TR and
DSM-5 eating disorders in adolescents: Prevalence, stability, and psychosocial
correlates in a population-based sample of male and female adolescents. Journal
of Abnormal Psychology, 122(3), 720-732.
https://psycnet.apa.org/doi/10.1037/a0034004

American Psychiatric Association (2013). Diagnostic and statistical manual of mental
disorders (5th ed.). https://doi.org/10.1176/appi.books.97808904255976

Anderson-Frye, E. P. (2018). Cultural influences on body image and eating disorders. In
W. S. Agras & A. Robinson (Eds.), The Oxford handbook of eating disorders
(2nd ed., pp. 187-208). Oxford University Press.
https://doi.org/10.1093/0xfordhb/9780190620998.001.0001

Arcelus, J., Mitchell, A. J., Wales, J., & Nielsen, S. (2011). Mortality rates in patients
with anorexia nervosa and other eating disorders: A meta-analysis of 36
studies. Archives of General Psychiatry, 68(7), 724-731.
https://doi.org/10.1001/archgenpsychiatry.2011.74

Barnes, M. A., & Caltabiano, M. L. (2017). The interrelationship between orthorexia
nervosa, perfectionism, body image and attachment style. Eating and Weight

Disorders, 22(1), 177-184. https://doi.org/10.1007/s40519-016-0280-x



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 70

Barthels, F., Meyer, F., Huber, T., & Pietrowsky, R. (2016). Orthorexic eating behaviour
as a coping strategy in patients with anorexia nervosa. Eating and Weight
Disorders, 22(2), 269-276. https://doi.org/10.1007/s40519-016-0329-x

Barthels, F., Meyer, F., & Pietrowsky, R. (2015). Die Diisseldorfer orthorexie skala—
konstruktion und evaluation eines fragebogens zur erfassung orthorektischen
erndhrungsverhaltens [Dusseldorf orthorexia scale-construction and evaluation of
a questionnaire measuring orthorexic eating behavior). Zeitschrift Fiir Klinische
Psychologie Und Psychotherapie: Forschung Und Praxis, 44(2), 97-105.
https://doi.org/10.1026/1616-3443/a000310

Barrada, J. R., & Roncero, M. (2018). Bidimensional structure of the orthorexia:
Development and initial validation of a new instrument. Anales de
Psicologia, 34(2), 283-291. https://doi.org/10.6018/analesps.34.2.299671

Barthels, F., & Pietrowsky, R. (2012) Orthorexic eating behaviour nosology, and
prevalence rates. Psychotherapie Psychosomatik Medizinische Psychologie,
62(12), 445-449. https://doi.org/10.1055/5-0032-1312630

Bohn, K., Doll, H. A., Cooper, Z., O’Connor, M., Palmer, R. L., & Fairburn, C. G.
(2008). The measurement of impairment due to eating disorder
psychopathology. Behaviour Research and Therapy, 46(10), 1105-1110.
https://doi.org/10.1016/2F].brat.2008.06.012

Bratman, S. (1997). Health food junkie. Yoga Journal. September/October: 42—50.
https://www.orthorexia.com/original-orthorexia-essay/

Bratman, S., & Knight, D. (2000). Health food junkies: overcoming the obsession with

healthful eating. Broadway Books.



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 71

Brytek-Matera, A. (2012). Orthorexia nervosa—An eating disorder, obsessive-
compulsive disorder or disturbed eating habit? Archives of Psychiatry and
Psychotherapy, 14(1), 55-60.

Capannolo, A., Viscido, A., Barkad, M. A., Valerii, G., Ciccone F., Melideo, D., Frieri,
G., & Latella, G. (2015). Non-celiac gluten sensitivity among patients perceiving
gluten-related symptoms. Digestion, 92, 8—13. https://doi.org/10.1159/000430090

Cervera, S., Lahortiga, F., Martinez-Gonzalez, M. A., Gual, P., Irala-Estévez, J. D. &
Alonso, Y. (2003), Neuroticism and low self-esteem as risk factors for incident
eating disorders in a prospective cohort study. International Journal of Eating
Disorders, 33, 271-280. https://doi.org/10.1002/eat.10147

Chard, C. A., Hilzendegen, C., Barthels, F., & Stroebele-Benschop, N. (2019).
Psychometric evaluation of the english version of the Diisseldorf Orthorexie Scale
(DOS) and the prevalence of orthorexia nervosa among a U.S. student
sample. Eating and Weight Disorders, 24(2), 275-281.
https://doi.org/10.1007/s40519-018-0570-6

Clark, D. A. (2009). Cognitive behavioral therapy for anxiety and depression:
Possibilities and limitation of a transdiagnostic perspective. Cognitive Behavioral
Therapy, 38(Suppl. 1), 29-37.

Depa, J., Schweizer, J., Bekers, S. K., Hilzendegen, C., & Stroebele-Benschop, N.
(2017). Prevalence and predictors of orthorexia nervosa among German students
using the 21-item-DOS. Eating and Weight Disorders, 22(1), 193—-199.

https://doi.org/10.1007/s4051 9-016-0334-0



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 72

Donini, L., M., Marsili, D., Graziani, M. P., Imbriale, M., & Cannella, C. (2005).
Orthorexia nervosa: Validation of a diagnosis questionnaire. Eating and Weight
Disorders, 10(3), e28—e32. https://doi.org/10.1007/bf03327537

Dunn, T. M., & Bratman, S. (2016). On orthorexia nervosa: A review of the literature and
proposed diagnostic criteria. Eating Behaviors, 21(April 2016), 11-17.
https://doi.org/10.1016/j.eatbeh.2015.12.006

Dunn, T. M., Gibbs, J., Whitney, N., & Starosta, A. (2017). Prevalence of orthorexia
nervosa is less than 1%: Data from a US sample. Eating and Weight
Disorders, 22(1), 185-192. https://doi.org/10.1007/s40519-016-0258-8

Fairburn, C. G., Cooper, Z., & Shafran, R. (2003). Cognitive behaviour therapy for eating
disorders: A “transdiagnostic” theory and treatment. Behaviour Research and
Therapy, 41(5), 509-528. https://doi.org/10.1016/s0005-7967(02)00088-8

Garner, D. M., & Garfinkel, P. E. (1979). The eating attitudes test: An index of the
symptoms of anorexia nervosa. Psychological Medicine, 9(2), 273-279.
https://doi.org/10.1017/s0033291700030762

Garner, D. M., Olmsted, M. P., Bohr, Y., & Garfinkel, P. E. (1982). The Eating Attitudes
Test: Psychometric features and clinical correlates. Psychological Medicine,
12(4), 871-878. https://doi.org/10.1017/s0033291700049163

Gleaves, D. H., Graham, E. C., & Ambwani, S. (2013). Measuring “orthorexia”:
Development of the eating habits questionnaire. The International Journal of

Educational and Psychological Assessment, 12(2), 1-18.



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 73

Gordon, K. H., Holm-Denoma, J. M., Douglas, V. J., Crosby, & Wonderlich, S. A.
(2018). The classification of eating disorders. In W. S. Agras & A. Robinson
(Eds.), The Oxford handbook of eating disorders (2nd ed., pp. 1-5). Oxford
University Press. https://doi.org/10.1093/0xfordhb/9780190620998.001.0001

Gull, W. W. (1874). Anorexia nervosa. Transaction of the Clinical Society London, 7,
22-28.

Habermas, T. (2005). On the uses of history in psychiatry: Diagnostic implications for
anorexia nervosa. International Journal of Eating Disorders, 38(2), 167-182.
https://doi.org/10.1002/eat.20159

Hadjistavropoulos, H., & Lawrence, B. (2007). Does anxiety about health influence
eating patterns and shape-related body checking among females? Personality and
Individual Difference, 43(2), 319-328.
https://doi.org/10.1016/2Fj.paid.2006.11.021

Halmi, K. A. (2018). Psychological comorbidities of eating disorders. In W. S. Agras &
A. Robinson (Eds.), The Oxford handbook of eating disorders (2nd ed., pp. 187—
208). Oxford University Press.
https://doi.org/10.1093/0xfordhb/9780190620998.001.0001

Hayes, O., Wu, M. S., De Nadai, A. S., & Storch, E. A. (2017). Orthorexia nervosa: An
examination of the prevalence, correlates, and associated impairment in a
university sample. Journal of Cognitive Psychotherapy, 31(2), 124—135.

https://doi.org/10.1891/0889-8391.31.2.124



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 74

International Food Information Council Foundation. (2019). Food and Health Survey.
https://foodinsight.org/wpcontent/uploads/2019/05/IFIC-Foundation-2019-Food-
and-Health-Report-FINAL.pdf

Karakus, B., Hidiroglu, S., Keskin, N., & Karavus, M. (2017). Orthorexia nervosa
tendency among students of the department of nutrition and dietetics at a
university in Istanbul. Northern Clinics of Istanbul, 4(2), 117-123.
https://doi.org/10.14744/nc1.2017.20082

Keel, P. K., & Klump, K. L. (2003). Are eating disorders culture-bound syndromes?
Implications for conceptualizing their etiology. Psychological Bulletin, 129(5),
747-769. https://doi.org/10.1037/0033-2909.129.5.747

Klump, K. L., Bulik, C. M., Kaye, W. H., Treasure, J., & Tyson, E. (2009). Academy for
Eating Disorders position paper: Eating disorders are serious mental
illnesses. International Journal of Eating Disorders, 42(2), 97-103.
https://doi.org/10.1002/eat.20589

Koven, N. S., & Abry, A. W. (2015). The clinical basis of orthorexia nervosa: Emerging
perspectives. Neuropsychiatric Disease and Treatment, 11,385-394.
https://doi.org/10.2147/ndt.s61665

Lindeman, M., Keskivaara, P., & Roschier, M. (2000). Assessment of magical beliefs
about food and health. Journal of Health Psychology, 5(2), 195-2009.

https://doi.org/10.1177/135910530000500210



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 75

Lucka, 1., Janikowska-Holowenko, D., Domarecki, P., Plenikowska-Slusarz, T., &
Domarecka, M. (2019). Orthorexia nervosa—A separate clinical entity, a part of
eating disorder spectrum or another manifestation of obsessive-compulsive
disorder? Psychiatria Polska, 53(2), 371-382.
https://doi.org/10.12740/PP/OnlineFirst/85729

Malmborg, J., Bremander, A., Olsson, M. C., & Bergman, S. (2017). Health status,
physical activity, and orthorexia nervosa: A comparison between exercise science
students and business students. Appetite, 109, 137-143.
https://doi.org/10.1016/j.appet.2016.11.028

Martell, C. R. (2008). Behavioral activation for depression. In W. T. O’Donohue & J. E.
Fisher (Eds.), Cognitive behavior therapy: Applying empirically supported
techniques in your practice (2nd ed., pp. 40-45). John Wiley & Sons.

McComb, S. E., & Mills, J. S. (2019). Orthorexia nervosa: A review of psychosocial risk
factors. Appetite, 140, 50-75. https://doi.org/10.1016/j.appet.2019.05.005

Missbach, B., Hinterbuchinger, B., Dreiseitl, V., Zellhofer, S., Kurz, C., & Konig, J.
(2015). When eating right is measured wrong! A validation and critical
examination of the ORTO-15 questionnaire in German. PLoS One 10(8),
€0135772. https://doi.org/10.1371/journal.pone.0135772

Missbach B. & Barthels F. (2017) Orthorexia nervosa: moving forward in the field.

Eating and Weight Disorders, 22(1). https://doi.org/10.1007/s40519-017-0365-1



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 76

Missbach, B., Dunn, T. M., & Konig, J. S. (2017). We need new tools to assess
orthorexia nervosa. A commentary on 'prevalence of orthorexia nervosa among
college students based on Bratman’s test and associated tendencies'. Appetite,
1(108), 521-524. https://doi.org/10.1016/j.appet.2016.07.010

Moroze, R. M., Dunn, T. M., Holland, J. C., Yager, J., & Weintraub, P. (2015). Micro-
thinking about micronutrients: a case of transition from obsessions about healthy
eating to near-fatal “orthorexia nervosa” and proposed diagnostic criteria. Eating
Behaviors, 54(4), 397-403.

The Nielson Company. (2015). We are what we eat: Healthy eating trends around the
world. Nielsen Health & Wellness Report. https://www.nielsen.com/wp-
content/uploads/sites/3/2019/04/january-2015-global-health-and-wellness-
report.pdf

Oberle, C. D., Samaghabadi, R. O., & Hughes, E. M. (2017). Orthorexia nervosa:
Assessment and correlates with gender, BMI, and personality. Appetite, 108, 303—
310. https://doi.org/10.1016/j.appet.2016.10.021

Paharia, N. 1. (2008). Chronic disease prevention. In B. A. Boyer & N. I. Paharia (Eds.),
Comprehensive handbook of clinical health psychology (pp. 55-80). Wiley.

Park, S. W., Kim, J. Y., Go, G.J., Jeon, E. S., Pyo, H. J., & Kwon, Y. J. (2011).
Orthorexia nervosa with hyponatremia, subcutaneous emphysema,
pneumomediastimum, pneumothorax, and pancytopenia. Electrolyte Blood Press
9, 32-37. https://doi.org/10.5049/ebp.2011.9.1.32

Polivy, J., & Herman, C. P. (1985) Dieting and binge-eating: A causal analysis. American

Psychologist, 40, 193-204. https://doi.org/10.1037//0003-066x.40.2.193



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 77

Quick, V. M., McWilliams, R., & Byrd-Bredbenner, C. (2012). Case—control study of
disturbed eating behaviors and related psychographic characteristics in young
adults with and without diet-related chronic health conditions. Eating Behavior,
13(3), 207-213. https://doi.org/10.1016/j.eatbeh.2012.02.003

Reiff, D. W., & Reiff-Lampson, K. K. (1992). Eating disorders: Nutrition therapy in the
recovery process. Aspen Publishers.

Reynolds, R. (2018). Is the prevalence of orthorexia nervosa in an Australian university
population 6.5%? Eating and Weight Disorders—Studies on Anorexia, Bulimia
and Obesity, 23(4), 453—-458. https://doi.org/10.1007/s40519-018-0535-9

Rudolph, S. (2017). The connection between exercise addiction and orthorexia nervosa in
German fitness sports. Eat Weight Disorders, 23(5), 581-586.
https://doi.org/10.1007/s40519-017-0437-2

Santarossa, S., Lacasse, J., Larocque, J., & Woodruff, S. J. (2018). #orthorexia on
Instagram: A descriptive study exploring the online conversation and community
using the netlytic software. Eating and Weight Disorders, 24(2), 283-290.
https://doi.org/10.1007/s40519-018-0594-y

Segura-Garcia, C., Ramacciotti, C., Rania, M., Aloi, M., Caroleo, M., Bruni, A.,
Gazzarrini, D., Sinopoli, F., & Fazio, P. (2015). The prevalence of orthorexia
nervosa among eating disorder patients after treatment. Eating and Weight

Disorders, 20(2), 161-166. https://doi.org/10.1007/s40519-014-0171-y



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 78

Stice, E., Marti, C. N., & Rohde, P. (2013). Prevalence, incidence, impairment, and
course of the proposed DSM-5 eating disorder diagnoses in an 8-year prospective
community study of young women. Journal of Abnormal Psychology, 122(2),
445-457. https://doi.org/10.1037/2Fa0030679

Storch, E. A., Kaufman, D. A. S., Bagner, D., Merlo, L. J., Shapira, N. A., Geffken, G.
R., Murphy, T. K., & Goodman, W. K. (2007). Florida Obsessive-Compulsive
Inventory: Development, reliability and validity. Journal of Clinical Psychology,
63(9), 851-859. https://doi.org/10.1002/jclp.20436

Swanson, S. A., Crow, S. J., Le Grange, D., Swendsen, J., & Merikangas, K. R. (2011).
Prevalence and correlates of eating disorders in adolescents: Results from the
national comorbidity survey replication adolescent supplement. Archives of
General Psychiatry, 68(7), 714-723.
https://doi.org/10.1001/archgenpsychiatry.2011.22

Turner, P. G., & Lefevre, C. E. (2017). Instagram use is linked to increased symptoms of
orthorexia nervosa. Eating and Weight Disorders, 22(2), 277-284.
https://doi.org/10.1007/s40519-017-0364-2

U.S. Department of Health and Human Services & U.S. Department of Agriculture.
(2015). 2015-2020 Dietary guidelines for Americans (8th ed.)
http://health.gov/dietaryguidelines/2015/guidelines/

Wilsher, H. S., & Panagiotaki, G. (2018). A case study of orthorexia nervosa: Social
function of a lifestyle syndrome. Austin Journal of Nutrition & Metabolism, 5(1),
Article 1056. https://austinpublishinggroup.com/nutrition-

metabolism/fulltext/ajnm-v5-id1056.php



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 79

Zamora, M. L. C., Bonaechea, B. B., Sanchez, F. G., & Rial, B. R. (2005). Ortorexia
nerviosa Un nuevo trastorno de la conducta alimentaria? [Orthorexia nervosa: A
new eating behavior disorder?] Actas Espaniolas de Psiquiatria, 33(1), 66—68.

Zickgraf, H. F., Ellis, J. M., & Essayli, J. H. (2019). Disentangling orthorexia nervosa
from healthy eating and other eating disorder symptoms: Relationships with
clinical impairment, comorbidity, and self-reported food choices. Appetite,

134(4). https://doi.org/10.1016/j.appet.2018.12.006



PREVALENCE & IMPAIRMENT OF ORTHOREXIA 80

Appendix A
Email Recruitment Letter

Hello,

You are invited to participate in a dissertation study conducted by a psychology student in the
doctoral counseling program at Northwest University.

The purpose of this study is to explore the eating habits and general mental health. It will involve
answering demographic questions and filling out a web-based survey approximating 20-25
minutes of your time. You will be in control of information you offer and may exit the survey at
any time. Additionally, you will be given the option to enter into a raffle for the chance to win a
$100 amazon gift certificate.

If you are interested in participating in this study, please click the link below and proceed to the
informed consent. All participants must be over the age of 18 years to proceed. If you have any
questions, please email xxxxx@northwestu.edu or call at (XXX) XXX-XXXX.

Thank you for your time and consideration.
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Appendix B
Social Media Advertisement/Recruitment

Hello,

Are you interested in the chance to enter a raffle for a $100 Amazon gift certificate? If you are,
your participation in filling out a web-based survey can enter you in. The study is conducted by a
psychology student in the doctoral counseling program at Northwest University.

The purpose of this study is to explore eating habits and general mental health. Your contribution
would be greatly appreciated and help the field of psychology move forward in research. It will
involve answering demographic questions and filling out a web-based survey approximating 20-
25 minutes of your time. You will be in control of information you offer and may exit the survey
at any time.

If you are interested in participating in this study, please click the link below and proceed to the
informed consent. All participants must be over the age of 18 years to proceed. Please feel free to
share this post. If you have any questions, please email xxxxx@northwestu.edu or call at (XXX)
XXX-XXXX.

Thank you for your time and consideration.
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Appendix C
Eating Habits and Mental Health

Consent Form
PSYC 8943 Doctoral Dissertation, Northwest University
Bralin L. Jimenez

You are invited to participate in a research study conducted by Bralin Jimenez in the doctoral
Counseling Psychology program at Northwest University. The study is being conducted as a class
requirement for PSYC 8943 Doctoral Dissertation. The purpose of this study is to investigate the
relationship between eating habits and mental health.

If you agree to participate in the study, you will be directed to take six web-based surveys that
will take approximately 20-25 minutes to complete. Your participation will contribute to the
contribute to the understanding of the impact of eating habits on mental health and could offer
important information to the field of psychology and counseling.

There are minimal risks associated with participation. Some individuals may be uncomfortable
answering personal questions. The benefit of taking part in this study is the opportunity to
participate in the research process as a research subject.

Participation in this study is voluntary. You may choose not to participate in this study at any
time and for any reason. There will not be any negative consequences for you if you refuse to
participate. You may refuse to answer any questions asked. All responses are anonymous;
however, if you would like the chance to win a $100.00 Amazon gift card for your participation,
you may enter your email address for the raffle at the end of the survey. Your email address will
not be linked to your responses. You may keep this consent form for your records. By turning in
this questionnaire, you are giving permission to use your responses in this research study.

The results from this study will be presented in a doctoral dissertation study and potentially with
eating disorder treatment centers. All data forms will be destroyed on or before August 2020.

If you have any questions about this study, contact Bralin L. Jimenez, (XXX) XXX-XXXX,
xxxxx@gmail.com. If you have further questions, please contact my/our faculty Kim Lampson,
PhD, (425) 889-5294, kim.lampson@northwestu.edu. You may also contact the Chair of the
Northwest University IRB, Dr. Cherri Seese, at cherri.seese@northwestu.edu or 425-285-2413. If
participation in this survey has brought up any distress and you feel that you need to talk to
someone, you can visit PsychologyToday.com to find a therapist near you. If you feel that you
need to speak to someone urgently, you can call the national hotline SAMHSA at 1-800-662-
HELP (4357).

Thank you for your consideration of this request.

Bralin L. Jimenez Kim Lampson, PhD

Doctoral Student in Counseling Psychology Professor

College of Social and Behavioral Sciences College of Social and Behavioral Sciences
(XXX) XXX-XXXX (425) 889-5294

xxxxx(@northwestu.edu kim.lampson@northwestu.edu
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Appendix D
Eating Habits and Mental Health

1. Please enter your age:

2. Please select sex:
[ Female
[] Male
[J Prefer not to say

3. Please indicate your Race/Ethnicity:
[J American Indian or Alaska Native
] Asian
[J Black or African American
[J Native Hawaiian or Other Pacific Islander
(] White
[J Hispanic or Latino

4. Please indicate your highest level of education:
[J Less than a high school diploma
[0 High School degree or equivalent (e.g., GED)
[J Some College, no degree
[JAssociate degree
[J Bachelor’s degree
[J Master’s degree
[J Professional degree
[ Doctorate

5. Do you follow a specific diet such as:
[J Vegetarian
[] Vegan
[ Paleo
[ Keto
[0 Whole 30
[J Other: please specify
[0 I do not follow any specific diet

6. Have you ever received treatment for an eating disorder?
[1Yes
[1No

7. Please submit your email address if you would like to join the raffle for a $100.00
Amazon E-gift card. The winner of the raffle will be contacted during the second week of
April 2020 with the gift card code:
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Appendix E
English — Dusseldorf Orthorexia Scale (E-DOS)

1. Eating health food is more important to me than indulgence/enjoying the food

[J This applies to me [J This occasionally applies to me
[J This rarely applies to me [J This does not apply to me

2. I have certain nutrition rules that I adhere to

[J This applies to me [J This occasionally applies to me
[0 This rarely applies to me [J This does not apply to me

3. I can only enjoy eating foods considered healthy

[J This applies to me [J This occasionally applies to me
[J This rarely applies to me [J This does not apply to me

4. Itry to avoid getting invited over to friends for dinner if I know that they do not pay
attention to health nutrition

[J This applies to me [J This occasionally applies to me
[J This rarely applies to me [J This does not apply to me

5. Tlike that I pay more attention to healthy nutrition than other people

[J This applies to me [J This occasionally applies to me
[0 This rarely applies to me [J This does not apply to me

6. IfI eat something I consider unhealthy, I feel really bad

[J This applies to me [J This occasionally applies to me
[J This rarely applies to me [J This does not apply to me

7. Thave the feeling of being excluded by my friends and colleagues due to my strict
nutrition rules

[J This applies to me [J This occasionally applies to me
[J This rarely applies to me [J This does not apply to me

84

8. My thoughts constantly revolve around healthy nutrition and I organize my day around it

[J This applies to me [J This occasionally applies to me
[J This rarely applies to me [J This does not apply to me

9. Ifind it difficult to go against my personal dietary rules

[J This applies to me [J This occasionally applies to me
[0 This rarely applies to me [J This does not apply to me

10. I feel upset after eating unhealthy foods

[J This applies to me [J This occasionally applies to me
[J This rarely applies to me [J This does not apply to me
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Appendix F

Clinical Impairment Assessment (CIA)

85

INSTRUCTIONS

Please place an 'X'" in the column which best describes how yvour eating habits,
exercising or feelings about your eating, shape or weight have affected vour
life over the past four weeks (28 davs). Thank vou.

| v
10y

[Ie0ON
ng e amd)

Over the past 28 davs, to what extent have yvour
...cating habits

...Cxercising

or feelings about yvour eating, shape or weight ...

... made it difficult 1o concentrate?

... made you feel critical of yourself?

... stopped you going out with others?

... affected your work performance (if applicable)?

... made you forgetful?

... affected your ability to make everyday decisions?

... interfered with meals with family or friends?

... made you upset?

oD | D | el | S| U | b | e | b

... made you feel ashamed of yourself?

10 | ... made it difficult to eat out with others?

11 | ... made you feel guilty?

12 | ... interfered with you doing things you used to enjoy?

13 | ... made you absent-minded?

14 | ... made you feel a failure?

15 | ... interfered with your relationships with others?

16 | ... made you wormry?
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Appendix G

Eating Attitudes Test (EAT-26)

Eating Attitudes Test (EAT-26)

86

Age: Cumanl Waight Highesl waght (excluding
préagnancy):
Sax:
Heaight: Lowes Adull Waighl: Idaa Weght:
< Please choose one response by marking a e R A L
check to the right for aach of the following
Statements:
1 Am termified about being ovenweight.
2 Avoad eating when [ am hunary.
3 Find myvsall preoccupled with food.
4, Have gone an eating binges where [ feal that [
may not be able o stop. - - - - - -
5 Cut my food nto small pleces.
. Aware of the calone content of foods that | eat.
7. Particularly avold food with a high cbolhydrate
| content (i.e. bread, rce, polatoes, #r.) - - - - - -
8 Fedl that others would prefer if | ate mone.
9, Vomit after [ have aaten.
10. Fesl extremely guilty after sating.
11.  Am prescacupied with a desice to be thinner.
12. Think about buming up clornes when | exercise.
13. Other people think that | am too thin
14. Am preoccupied with the thought of having fat on
m'|l' h{d'.l’. - - - - - -
15. Take longer than others 1D eal my meaks.
16.  Avod foods with sugar in them.
17.  Eat diet foods.
18. Fesl that food controls my life.
159.  Display self-contmol around food.
 H). Fes that others pressure me o eat . _ . . _ I
X1, Givetoo much time and thought to food. . _ _ . _ B |
22, Fed uncomfortable afier eating sweets. _ _ I _ 1
3. Engage in dieting behavior. _ _ I _ |
24,  Like my stomach to be empty. _ _ I _ 1
25.  Hawve the mpulse to vomit after meals.
26.  Enjoy trying new ridh foods.
Total Score =
Behawvioral Questions:
In the past & months have you: Yes MNo

A, Gone onealing binges where you feal thal you may nol be able o stop? (Eating
much more than mosi paople would eal under the same crcumslancas)

If wou answered yes, how often during the worst week:

B. Ewver made yoursall sick (vomiled) b control your weight or shapa?
If you answered yes, how often during the worst week:

C. Ewverused laxatives, del pils or durelics (waler pills) 1o control your weighl or shapa?
I If you answerad yes, how often during the worst wesk?
__D. Ever been irealed for an eating disorder?  When:

-EA'I'-IE From: Garmer & al. 1982, Poyohodogical Medgicine, 1.2, B7 1-B7E); adapted by D. Garner with parmison
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Appendix H

Patient Health Questionnaire-9 (PHQ-9)

PATIENT HEALTH QUESTIONNAIRE-9

(PHQ-9)

Over the last 2 weeks, how often have you been bothered More Nearly
by any of the following problems? Several than half  every
(Use "o lo indicate your answer) Not at all days the days day
1. Little interest or pleasure in doing things 0 1 2 3
2. Feeling down, depressed, or hopeless 0 1 2 3
3. Trouble falling or staying asleep, or sleeping too much 0 1 2 3
4, Feeling tired or having little energy 0 1 2 3
5. Poor appetite or overeating 0 1 2 3

6. Feeling bad about yourself — or that you are a failure or
have let yourself or your family down

7. Trouble concentrating on things, such as reading the
newspaper or watching television

8. Moving or speaking so slowly that other people could have
noticed? Or the opposite — being so fidgety or restless 0 1 2 3
that you have been moving around a lot more than usual

9. Thoughts that you would be better off dead or of hurting
yourself in some way

FOR OFFICE CODING __( + + +

=Total Score:

If you checked off any problems, how difficult have these problems made it for you to do your
work, take care of things at home, or get along with other people?

Not difficult Somewhat Very Extremely
atall difficult difficult difficult
(W (W O (W
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Appendix I

Generalized Anxiety Disorder-7 (GAD-7)

GAD-7

Over the last 2 weeks, how o'ften have you Not Several M:;ﬁ :::" Nearly
been bothered by the following problems? at all days days every day
(Use “#” to indicate your answer)
1. Feeling nervous, anxious or on edge 0 1 2 3
2. Not being able to stop or control worrying 0 1 2 3
3. Worrying too much about different things 0 1 2 3
4. Trouble relaxing 0 1 2 3
5. Being so restless that it is hard to sit still 0 1 2 3
6. Becoming easily annoyed or irritable 0 1 2 3
7. Feeling afraid as if something awful 0 1 2 3

might happen
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General Instructions: The questions below are designed to help health professionals evaluate
anxiety symptoms. Keep in mind, a high score on this questionnaire does not necessarily mean you

Appendix J

Florida Obsessive Compulsive Inventory (FOCI)

&9

have an anxiety disorder — only an evaluation by a health professional can make this determination.
Answer these questions as accurately as you can.

PART A Instructions: Please check YES or NO for the following questions, based on your experience
in the past MONTH:

Have you been bothered by unpleasant thoughts or images that repeatedly enter your mind,
such as:

Concerns with contamination (dirt, germs,
chemicals, radiation) or acquiring a serious illness
such as AIDS?

Overconcern with keeping objects (clothing, tools,
etc) in perfect order or arranged exactly?

Images of death or other horrible events?
Personally unacceptable religious or sexual
thoughts?

Have you worried a lot about terrible things
happening, such as:

Fire, burglary or flooding of the house?
Accidentally hitting a pedestrian with your car or
letting it roll down a hill?

Spreading an illness (giving someone AIDS)?

Losing something valuable?

Harm coming to a loved one because you weren't
careful enough?

Yes

Yes
Yes
Yes

Yes
Yes

Yes
Yes

Yes

No

Have you worried about acting on an unwanted and senseless urge or impulse, such

as:

10

Have you felt driven to perform certain acts over and over again, such as:

11

12

13

14

Physically harming a loved one, pushing a
stranger in front of a bus, steering your car into
oncoming traffic; inappropriate sexual contact; or
poisoning dinner guests?

Excessive or ritualized washing, cleaning or
grooming?

Checking light switches, water faucets, the stove,
door locks or the emergency brake?

Counting, arranging; evening-up behaviors
(making sure socks are at same height)?
Collecting useless objects or inspecting the
garbage before it is thrown out?

Yes

Yes

Yes

Yes

Yes

No

No

No
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15 Repeating routine actions (in/out of chair, going

through doorway, relighting cigarette) a certain ~ Yes No
number of times or until it feels just right?
16 Needing to touch objects or people? Yes No
17 Unnecessary rereading or rewriting; reopening
: Yes No
envelopes before they are mailed?
18  Examining your body for signs of illness? Yes No
19 Avoiding colors (“red” means blood), numbers
(“13” is unlucky) or names (those that start with Yes No
“D” signify death) that are associated with
dreaded events or unpleasant thoughts?
20 Needing to “confess” or repeatedly asking for
reassurance that you said or did something Yes No

correctly?
If you answered YES to one or more of these questions, please continue with Part B.
PART B Instructions: The following questions refer to the repeated thoughts, images,

urges or behaviors identified in Part A. Consider your experience during the past 30 days
when selecting an answer.

Click the most appropriate number from 0 to 4.

1. On average, how much time is occupied 0 1 2 3 4

i 9
by these thoughts or behaviors each day? None Mild (less Moderate Severe (3to Extreme

than 1 (1to3 8 hours)  (more than
hour) hours) 8 hours)
2. How much distress do they cause you? 0 1 ) 3 4
None Mild Moderate Severe Extreme
(disabling)
3. How hard is it for you to control them? 0 1 2 3 4
Complete Much Moderate Little  No control
control control control control
4. How much do they cause you 0 1 2 3 4
B aqud dqlng AN, (oL Sril No Occasional Moderate  Frequent  Extreme
or being with anyone? . 3 : "
avoidance avoidance avoidance and avoidance

extensive  (house-

avoidance  bound)
5. How much do they interfere with 0 1 2 3 4
school, work or your social or family life?

None Slight Definitely Much Extreme
interference interferes interference interference
with (disabling)
functioning

Keep in mind, a high score on this questionnaire does not necessarily mean you have an anxiety
disorder - only an evaluation by a health professional can make this determination.



