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Abstract 

 

 

 The instruments most commonly used to assess orthorexia in the extant literature have 

been shown to have significant psychometric limitations. A promising new measure of 

orthorexia called the Teruel Orthorexia Scale (TOS) was published in 2018 (Barrada & 

Roncero). This study was the first to investigate the psychometric properties of the English 

version of the TOS, which was originally administered in Spanish. Although results of 

confirmatory factor analyses did not yield the hypothesized two-factor structure found in the 

TOS development study, exploratory factor analyses provided support for a 15-item, two-factor 

model. Correlations between the TOS subscales and measures of disordered eating, obsessive-

compulsive disorder symptoms, perfectionism, emotional distress, and body image disturbance 

demonstrated convergent and discriminant validity of the TOS. This study also examined the 

long-hypothesized relationship between orthorexia and health anxiety. There was a moderate 

positive correlation between the Orthorexia Nervosa subscale of the TOS and the Short Health 

Anxiety Inventory (SHAI). Implications of these findings and proposed directions for future 

research are discussed. Overall, this research suggests that the TOS demonstrates psychometric 

properties arguably superior to those of the measures most commonly used to assess the 

construct. In addition, findings support the consideration of health anxiety as a possible predictor 

of orthorexia.  
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I. Introduction 

 In recent years, the advantages and risks of dietary choices have been extremely prevalent 

in the media and in research literature (Rangel, Dukeshire, & MacDonald, 2012). Many have 

hailed avoidance or elimination of certain food groups as the way to combat conditions such as 

migraines, Crohn’s disease, asthma, eczema, stomach pain, fatigue, and much more (Bratman & 

Knight, 2000). A number of restrictive dietary theories aimed at achieving “natural healing” 

were borne out of such ideology and became popular, including raw-foodism, macrobiotics, the 

Zone (low carbohydrate diet), the Candida diet (elimination of yeast through a number of 

restrictions), the blood type diet, and many others. Additionally, numerous authors claim to have 

developed diets that can help individuals avoid various cancers, such as the Cancer Prevention 

Diet (Kushi & Jack, 2009), the Anticancer Diet (Khayat, 2015), the Breast Cancer Prevention 

Diet (Arnot, 1998), and more. Though interest in and pursuit of a purportedly healthy diet does 

not itself constitute a problem (Bratman, 2017), what happens when an attempt to improve health 

via dietary restriction escalates to the point of obsession? 

 Steven Bratman (1997), a physician who practices holistic medicine, was the first to term 

the phenomenon of a fixation on “proper” eating; he called this “orthorexia nervosa.” Combining 

the Greek prefix “ortho,” meaning “straight” and “correct” with “orexi,” meaning “appetite,” 

Bratman wrote an article identifying what he believed to be a new eating disorder. He further 

elucidated his claims in a book published in 2000, entitled Health Food Junkies: Orthorexia 

Nervosa: Overcoming the Obsession with Healthful Eating (Bratman & Knight). Filled with case 

examples from his practice, hypothesized links to other psychological conditions, and a brief 

self-assessment intended to screen for orthorexia, Bratman’s book was compelling. However, the 
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work was based purely on anecdotal evidence and lacked any research backing. It was not until 

2004 that study of orthorexia arrived in the scientific literature (Donini, Marsili, Graziani, 

Imbriale, & Cannella). Beginning in 2005 (Catalina Zamora, Bote Bonaechea, García Sánchez, 

& Ríos Rial), several published case studies describing individuals speculated to have orthorexia 

would also emerge in the literature.   

 No edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM) 

recognizes orthorexia as a psychological disorder; as such, the condition currently lacks formal 

diagnostic criteria. Several authors have proposed criteria for orthorexia, however (e.g., Dunn & 

Bratman, 2016; Moroze, Dunn, Holland, Yager, & Weintraub, 2015). Although some contend 

orthorexia deserves its own classification (e.g., Dunn & Bratman, 2016), others believe 

orthorexia is simply a subtype of another disorder. For example, researchers argue that 

orthorexia may be manifestation of obsessive-compulsive disorder (Mathieu, 2005) or anorexia 

(Dell’Osso et al., 2018). 

Vandereycken (2011) decided to poll a number of eating disorder professionals to garner 

their opinions on newly proposed eating disorders, including orthorexia, night eating syndrome, 

muscle dysmorphia, and emetophobia. Vandereycken presented participants with provisional 

diagnostic criteria for each of the four conditions, and asked them to provide their level of 

agreement with the following statements: 1) This disorder is totally unknown to me; 2) I have 

observed this disorder in my own practice; 3) This disorder is a creation of the popular media 

and the internet; 4) This disorder is just a variant of another disorder; and 5) This disorder 

deserves more attention from researchers and clinicians. Interestingly, despite the fact that night 

eating syndrome was shown to have had more than nine times the amount of publication hits 
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than orthorexia in PubMed, PsycInfo, and Google Scholar, orthorexia was the best known 

amongst the surveyed professionals. Furthermore, 66.7% of professionals reported having 

observed orthorexia in their own practice (the highest percentage of the four conditions). 

Additionally, 68.5% indicated they believed orthorexia to be deserving of more attention from 

researchers and clinicians.  

 Vandereycken (2011) noted that orthorexia had been “largely neglected” in the scholarly 

literature, despite the ease and frequency with which it seemed to be recognized in practice. His 

findings suggested a need for furthered study of the condition. Although there are currently more 

publications now on orthorexia than there were when Vandereycken reported his results, the 

research is still in the nascent stage.  

One key area of the existing literature on orthorexia with particular limitations is 

measurement of the construct. Although Bratman’s original ten-question test was intended to be 

an informal screening instrument, many researchers have chosen to use the assessment in their 

methodology without reporting any psychometric properties of the test (Missbach, Dunn, & 

König, 2017). Using Bratman’s instrument as a guide, Donini, Marsili, Graziani, Imbriale, and 

Cannella (2005) then developed the ORTO-15, by far the most popular measure to date in 

orthorexia research. The assessment has been adapted for use in numerous languages, including 

Turkish (Arusoğlu, Kabakçi, Köksal, & Kutluay Merdol, 2008), Portuguese (Alvarenga et al., 

2012), Hungarian (Varga, Thege, Dukay-Szabó, Túry, & van Furth, 2014), Polish (Brytek-

Matera, Krupa, Poggiogalle, & Donini, 2014), German (Missbach et al., 2015), and Spanish 

(Roncero, Barrada, & Perpiñá, 2017). Additionally, although the original measure was created in 

Italian, it was translated to English for publication in the Eating and Weight Disorders journal 
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(Donini et al., 2005). Despite dominance of the ORTO-15 in the literature, studies on its 

psychometric properties have demonstrated tremendous inconsistency in results (Missbach et al., 

2017). For example, reported Cronbach’s alpha values for the instrument range from .14 

(McInerney-Ernst, 2011) to .83 (Koven & Senbonmatsu, 2013). In addition, several studies that 

conducted confirmatory factor analysis (CFA) on the ORTO-15 produced unacceptable model fit 

(e.g., Missbach et al., 2015; Moller, Apputhurai, & Knowles, 2019; Varga et al., 2014).  Many 

authors have cautioned researchers about ongoing use of the ORTO-15 (e.g., Dunn, Gibbs, 

Whitney, & Starosta, 2017; Moller et al., 2019), with some arguing that its use should be 

discontinued completely (Meule et al., 2020; Roncero et al., 2017).  

In recent years, three new measures of orthorexia have surfaced in the literature. The 

first, the Eating Habits Questionnaire (EHQ; Gleaves, Graham, & Ambwani, 2013), which was 

developed in English, correlated strongly (r = .79) with the established Eating Attitudes Test-26, 

and was not shown to add anything new. Researchers have criticized the EHQ for its lack of 

comprehensiveness in encapsulating orthorexia symptoms (e.g., Barrada & Roncero, 2018; 

Koven & Abry, 2015). The Düsseldorf Orthorexia Scale (DOS) was developed in German, and 

the article describing its development is published in German only. It was translated to English 

by Barthels, Meyer, and Pietrowsky (2015), and psychometric properties of the English version 

(E-DOS) were examined by Chard, Hilzendegen, Barthels, and Stroebele-Benscop (2019). The 

authors reported a Cronbach’s alpha coefficient of .88. Confirmatory factor analysis for a one-

factor solution resulted in poor fit indices. No additional known peer-reviewed studies have 

incorporated the E-DOS measure. The third and most recently constructed measure, the Teruel 

Orthorexia Scale (TOS; Barrada & Roncero, 2018) showed promising psychometric properties, 
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including Cronbach’s alpha coefficient values of .81 and .85 for each of its two subscales. Since 

Barrada and Roncero developed the TOS, there has been one published study investigating its 

psychometric properties (Barthels, Barrada, & Roncero, 2019). Researchers reported Cronbach’s 

alpha values of .82 and above. Confirmatory factor analysis provided some support for the 

bidimensional structure of the measure. Although the TOS has been translated from Spanish to 

English, its psychometric properties have yet to be examined with an English-speaking sample. 

Despite orthorexia’s lack of formal diagnostic criteria and the psychometric flaws of its 

most commonly used instruments, prevalence studies on the condition dominate much of the 

available literature. Reported point prevalence estimates range incredibly, from 3.3% (Depa, 

Schweizer, Bekers, Hilzendegen, & Stroebele-Benschop, 2017) to 88.7% (de Souza & 

Rodrigues, 2014). A plethora of methodological issues render many of these studies unreliable 

(Dunn & Bratman, 2016). Thus, the prevalence of orthorexia is quite uncertain.  

Relationships between orthorexia and other psychological conditions are also unclear. 

Although researchers frequently link orthorexia with several established disorders in the 

literature, such claims are largely theoretical in nature. Major examples include obsessive-

compulsive disorder, anorexia nervosa, bulimia nervosa, and hypochondriasis (which now falls 

under somatic symptom disorder or illness anxiety disorder). Most of the studies on the 

relationships between orthorexia and other conditions focus on obsessive-compulsive disorder, 

anorexia, eating disorders more broadly (i.e., anorexia and bulimia together), or some 

combination of these; only a handful incorporate somatic symptom and related disorders. This is 

surprising considering the frequency with which researchers have alluded to a connection 

between orthorexia and hypochondriacal traits (e.g., Barthels et al., 2015; Koven & Abry, 2015; 
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Ramacciotti et al., 2011; Segura-García et al., 2015). As such, scholars have called for research 

to examine this hypothesized relationship (Barthels et al., 2015). 

Purpose 

 The ORTO-15 and its adaptations, which researchers have criticized widely for their 

many psychometric limitations, dominate the extant literature on orthorexia. Until a new measure 

with stronger psychometric properties begins to circulate in the literature and helps to clarify 

many of the vast inconsistencies in findings, what is known about orthorexia will remain unclear. 

Therefore, one purpose of this study is to examine psychometric properties of the TOS, a 

promising new instrument published in 2018 that has yet to be examined with an English-

speaking sample. This study also investigates the theorized relationship between orthorexia and 

health anxiety, a key component of somatic symptom disorder and illness anxiety. Although 

authors have hypothesized about the connection between the conditions for years, the research 

support is extremely limited.  

Significance 

 This dissertation is designed to make a contribution to the currently limited body of 

research on orthorexia. To this author’s knowledge, it is one of the first studies to examine 

psychometric properties of the TOS, and the first to do so with the English version of the 

instrument. This is important because until measurement of the construct of orthorexia is 

improved with the addition of new, psychometrically sound assessment tools, research on the 

construct will continue to lack validity. This study offers support for a new measure that will 

help to advance understanding of orthorexia in the near future. Furthermore, this study provides 
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evidence for the commonly theorized relationship between orthorexia and health anxiety, which 

has implications for understanding etiology and potential treatment strategies for orthorexia.       

Research Questions 

 This study examines the following questions: 

1. What are the psychometric properties of the English version of the TOS? 

2. Do scores on the TOS relate to scores on the Short Health Anxiety Inventory (SHAI)?  

Research Hypotheses 

 This study examines the following hypotheses: 

1. In an English-speaking sample, the two-factor structure of the TOS will be replicated 

(i.e., 2/df ≤ 3; RMSEA & SRMR < .10; CFI, GFI, & NFI > .90), with each item loading 

onto the same factor reported in the original validation study.  

2. In an English-speaking sample, internal consistency reliabilities for each factor of the 

TOS will be in a similar range as those reported in the original validation study (i.e., α > 

.80).   

3. Scores on the Eating Attitudes Test-26 (i.e., eating disorder symptoms), the Obsessive-

Compulsive Inventory—Revised (i.e., obsessive-compulsive symptoms), the Concern 

over Mistakes Scale of the Frost Multidimensional Perfectionism Scale (i.e., negative 

reaction to mistakes), and the Negative Affect Scale of the Positive and Negative Affect 

Schedule (i.e., subjective distress) will moderately relate to scores on the TOS (i.e., r will 

exceed .30, but will not exceed .70).  
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4. Scores on the Situational Inventory of Body-Image Dysphoria – Short Form (i.e., body 

image disturbance) will relate more strongly to scores on the Eating Attitudes Test-26 

than to scores on either subscale of the TOS.  

5. Scores on the SHAI (i.e., symptoms of health anxiety) will relate to scores on the TOS 

(i.e., symptoms of orthorexia). 

6. The Orthorexia Nervosa subscale (i.e., negative consequences of fixation on a healthy 

diet) of the TOS will be more strongly related to scores on the SHAI than will the 

Healthy Orthorexia subscale (i.e., interest in following a healthy diet).  
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II. Literature Review 

Origins of Orthorexia Nervosa 

The term “orthorexia nervosa” was coined by physician Steven Bratman in a 1997 article 

published in Yoga Journal. Bratman combined the Greek prefix “ortho,” meaning “straight” and 

“correct” with “orexi,” meaning “appetite.” Bratman’s article offered anecdotal evidence of what 

he claimed was a new eating disorder, defined by a fixation on “proper” eating. He described 

individuals who obsessively strive for purity in their diets and often feel a sense of superiority 

over those who do not espouse their dietary practices. Bratman noted that those who fit his 

definition of orthorexia are focused on the quality of food, unlike those with anorexia and 

bulimia whom he argued are fixated on quantity.  

Bratman further expounded his conceptualization of orthorexia in a book devoted to the 

subject (Bratman & Knight, 2000). The book included a ten-question self-assessment of 

orthorexia. Based on Bratman’s questionnaire, symptoms that define orthorexia include spending 

three or more hours a day thinking about healthy food, planning meals a day or more in advance, 

caring about the virtue of food over the experience of eating it, decreased quality of life, adopting 

increasingly stricter dietary rules, sacrificing activities previously enjoyed, feeling a sense of 

superiority over those who do not follow similar dietary rules, social isolation, experiencing guilt 

when dietary rules are broken, and feeling a sense of control when following dietary rules. 

Bratman also noted the overlap he perceived between orthorexia and obsessive-compulsive 

disorder. Numerous case examples were provided, often involving individuals whose desire to 

treat a medical problem, lose weight, or improve health through dietary means ultimately 

escalated to a nearly all-consuming level. However, despite the plethora of compelling 
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information and case studies included in Bratman’s novel, no references were cited. Bratman’s 

work represented anecdotal evidence only, and was unconfirmed by any scholarly sources.     

Orthorexia remained untouched in the scientific literature until 2004, when a group of 

Italian researchers attempted to define diagnostic criteria for the phenomenon and examine its 

prevalence (Donini et al.). They described orthorexia as a “maniacal obsession” with healthy 

food, and used two criteria to diagnose it in their sample. The first was “health fanatic” eating 

habits, measured by subjects’ self-reported food choices that were coded individually as “0” or 

“1” based on the “normal” classification of the healthiness of the food (i.e., fast-food coded as 1, 

fruit coded as 0, etc.). Participants below the 25th percentile (average score under 0.57) were 

considered “health fanatics.” The second criterion for diagnosis was the presence of obsessive-

compulsive traits, as measured by elevation on scale 7 (psychasthenia) of the Minnesota 

Multiphasic Personality Inventory (MMPI). Scores over 65 for females and over 66 for males 

were considered elevated. A diagnosis of orthorexia was ascribed to participants who fell into the 

“health fanatic” classification and whose scale 7 score was elevated. Out of 404 subjects, 28 met 

criteria, resulting in a prevalence of 6.9%. Scholars have referred to the article as “seminal” in 

the way it gave credibility to the term orthorexia and the condition it describes in the scholarly 

literature (Dunn & Bratman, 2016).  

Case Studies 

 Following the initial publication of Donini et al. (2004), several case studies describing 

individuals suspected of having orthorexia began to surface in the literature. Case studies are 

important as they are typically the mechanism through which potential new conditions are 

brought to the attention of the scientific community (Vandenbrouke, 1999). The earliest 
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published report categorized as a case of orthorexia detailed a 28-year-old woman who presented 

to a Spanish hospital due to severe malnutrition (Catalina Zamora et al., 2005). The patient had 

reportedly begun eliminating food groups from her diet starting at the age of 14, in an attempt to 

treat severe acne. At the time of her hospitalization, the patient endorsed a number of spiritual 

beliefs related to food, and indicated that she followed a strict raw food vegan diet. She 

reportedly associated almost exclusively with others who shared her ideals about food and 

spirituality. The authors observed that the patient had “no typical anorexic behaviors,” as she 

endorsed no desire to be thin, had no body image distortion, and demonstrated no anxiety 

associated with her weight gain as treatment progressed. As such, the authors concluded that a 

diagnosis of orthorexia was most appropriate, which they defined as a “pathological obsession 

for biologically pure food” (Catalina Zamora et al., 2005, p. 66).  

 Another relevant case study emerged from a hospital in Korea a few years later (Park et 

al., 2011). The authors described a 30-year-old male who was admitted to the hospital due to 

weakness and altered mental status. It was soon discovered that he had been eating only brown 

rice and plain vegetables for three months in an attempt to treat a tic disorder. The patient had 

developed several medical conditions associated with malnutrition that the authors reported are 

often seen in patients with anorexia. The authors ultimately diagnosed the patient with 

orthorexia, which they described as “an obsession for healthy food which may lead to strict diets, 

sometimes with a shortage of essential nutrients” (Park et al., p. 32). 

 A third case study detailed a patient seen at an Indian mental health institute who was 

diagnosed with orthorexia and schizophrenia (Saddichha, Babu, & Chandra, 2012). The authors 

described her extensive history of strict dieting, which involved consumption of only raw fruits, 
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vegetables, and eggs. The patient indicated that she believed cooking food destroyed its natural 

qualities, and that eating raw food was healthier. She reportedly followed this diet for seven 

years before any symptoms of a psychotic break appeared. Her psychosis was unrelated to food, 

and involved paranoid ideation concerning her family and friends. The authors concluded that 

although by the time of evaluation the orthorexia and schizophrenia were comorbid, orthorexia 

was prodrome to her development of schizophrenia.     

 Lastly, Moroze et al. (2015) provided a report of a 28-year-old male patient who arrived 

at a United States medical center due to severe malnutrition. He also presented with constipation, 

testosterone deficiency, osteoporosis, starvation hepatitis, and several other medical conditions 

associated with malnutrition. Although he reportedly verbalized odd beliefs regarding food (i.e., 

broccoli has “magical” properties), upon further evaluation the patient was determined not to be 

actively psychotic. In an attempt to improve his problems with constipation, the patient disclosed 

that he had changed his dietary habits after he graduated from college. His subsequent diet was 

focused on the purity of food, and he stated that he strove to treat his body like “a temple,” 

providing it with the “pure building blocks” it needed. This involved consuming his own version 

of “protein shakes,” which contained only pure amino acid powders. The patient was not fixated 

on his appearance, and expressed interest in gaining weight to hospital staff. The authors 

concluded that the patient’s condition was more consistent with orthorexia than any formal 

eating disorder.      

Diagnostic Criteria  

 Presently, orthorexia is not recognized by any edition of the Diagnostic and Statistical 

Manual of Mental Disorders (DSM). For a condition to be considered a psychological disorder, it 



23 
 
 

 

must be characterized by clinically significant distress or impairment in social, occupational, or 

other important areas of functioning (American Psychiatric Association, 2013). Cena et al. 

(2019) completed a narrative review of the literature on orthorexia, including definitions and 

diagnostic criteria. The way orthorexia has been defined goes beyond just interest in and pursuit 

of healthy eating (which on its own would not constitute a psychological disorder); it includes 

the presence of emotional distress (e.g., anxiety, shame) if self-imposed dietary rules are broken, 

as well as impairments in functioning (e.g., malnutrition or other medical complications, 

negative impact on social relationships). In addition, the focus on healthy eating in orthorexia has 

most commonly been described as an “obsession,” “fixation,” or “concern/preoccupation.” These 

terms allude to the presence of intrusive thoughts, which generally are accompanied by distress 

or disturbance.  

Since 2005, there has been disagreement in the literature regarding how orthorexia should 

be classified. Mathieu (2005) was the first to offer various perspectives on the topic. She 

discussed whether orthorexia should be considered its own disorder, a manifestation of 

obsessive-compulsive disorder, or an eating disorder then termed “not otherwise specified.” 

Indeed, a proposed link between orthorexia and obsessive-compulsive disorder has been reported 

since Bratman’s book (2000). A later section of this review contains greater detail on the 

relationship between the two conditions, as well as additional disorders orthorexia has been 

associated with.  

 Although Donini et al. (2004) attempted to define basic diagnostic criteria for orthorexia 

in order to examine prevalence in their sample, they only identified two components: “health 

fanatic” eating habits based on food choices, and obsessive-compulsive traits, as measured by 
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elevation on MMPI scale 7. They referred to their criteria as a “tentative proposal.” In 2011, 

Vandereycken also constructed “provisional” criteria for the purposes of his research on eating 

disorder professionals’ opinions on “new” conditions, including orthorexia. Vandereycken based 

his criteria on descriptions from three of the earliest published articles on orthorexia (Bratman, 

1997; Donini et al., 2005; Mathieu, 2005). He suggested five criteria (see Appendix A), 

including a preoccupation with “healthy eating,” “unusual concern” about one’s health, distress 

or impairment in functioning, and potential weight loss. The final criterion specified that other 

psychological conditions such as hypochondriasis and anorexia nervosa be ruled out. 

Vandereycken’s criteria lacked specifics, however, and do not appear to have ever been 

examined or used outside of his study. 

 Varga, Dukay-Szabó, Túry, and van Furth (2013) conducted a detailed review of the 

literature on orthorexia, at the end of which they proposed their own diagnostic criteria (see 

Appendix B). Their criteria consist of nine short bullet points, followed by a list of conditions 

recommended for differential diagnosis. The first two criteria serve to define orthorexia as 

“marked overconcern with the quality of food as expressed by rigid dietary habits,” as well as 

obsessive thoughts and behaviors related to food, health, and the effect of food on health, that 

“dominate” an individual’s life. Other criteria list what should not be present in orthorexia (i.e., 

body image concern, fear of fat, fixation on quantity of food). Varga et al. also include that the 

symptoms must last for at least six months, and cause health-related issues or other impairments 

in functioning. Additionally, the criteria specify that symptoms must not occur exclusively in the 

context of another psychological disorder. Similar to Vandereycken’s (2011) work, however, no 

known studies further examined or applied the Varga et al. criteria.  
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 It was not until 2015 that a group of researchers proposed criteria for orthorexia that 

garnered greater recognition in the literature (Moroze et al., 2015; see Appendix C). In Criterion 

A, Moroze et al. provided specific examples of how a preoccupation with “healthy foods” may 

present, directing clinicians to proceed with diagnosis of orthorexia if two or more of seven 

symptoms were present. In Criterion B, Moroze et al. delineated two ways in which symptoms 

may become impairing, instructing evaluators to move forward with diagnosis if an individual 

exhibited at least one means of impairment. Criterion C stipulated that clinicians rule out other 

psychological disorders prior to diagnosis. Similarly, Criterion D specified that symptoms not be 

better accounted for by religious practices or specialized dietary requirements due to diagnosed 

food allergies or medical conditions.  

 Dunn and Bratman (2016) critiqued elements of the Moroze et al. (2015) criteria in their 

review, arguing that the criteria failed to recognize that the dietary theories espoused by 

individuals with orthorexia are diverse. In addition, the authors claimed that the Moroze et al. 

criteria did not emphasize the role of weight loss in orthorexia. Dunn and Bratman reported that 

through reviews of case reports, descriptions provided by eating disorder professionals from 

numerous countries, and self-reported cases of orthorexia sent to Steven Bratman in response to 

his book and website, they developed their own diagnostic criteria (see Appendix D). 

 Dunn and Bratman’s (2016) criteria are broken into two parts. Criterion A begins with a 

brief definition of orthorexia, followed by a description of three symptoms that distinguish the 

condition, including (in short) a fixation on healthy eating, exaggerated reactions to dietary 

transgressions, and a pattern of escalation when it comes to self-imposed dietary restrictions. 

Within the escalation in dietary restrictions, it is important to note the authors’ specification that 
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a desire to lose weight must be either “absent, hidden, or subordinated to ideation about healthy 

eating” (2016). Secondly, Criterion B outlines the possible impairments that result from 

orthorexia, and indicates that at least one must be present for a diagnosis. The various 

impairments listed range from intrapersonal distress to malnutrition.     

 In their article, Dunn and Bratman (2016) highlighted several additional traits associated 

with orthorexia in the literature that they believe are not necessary to make a diagnosis, but can 

be useful in confirming one. Examples include seeing food chiefly as a source of health, not 

pleasure; making moral judgments about people based on their dietary habits; and holding 

exaggerated beliefs regarding how specific types of food can prevent or remedy disease. The 

authors noted that although they did not derive their criteria empirically, they believed their 

process aligned with that used to initially establish binge eating disorder. They expressed hope 

that other researchers would work to build upon their criteria. However, to date, no known peer-

reviewed journal articles exist that involve refining Dunn and Bratman’s diagnostic criteria for 

orthorexia, or proposing new criteria. As such, Dunn and Bratman’s proposed criteria are the 

most recent.    

Assessment of Orthorexia 

 Due to the fact that orthorexia lacks formal diagnostic criteria and is a newly burgeoning 

area of research, assessment of the condition comes with some obvious limitations. Despite this, 

more studies that attempt to measure orthorexia exist than those that attempt to define and 

generate diagnostic criteria for it. So far, the literature includes five measures developed to assess 

orthorexia, one of which has numerous adaptations. This review describes each of these 

measures, with attention paid to psychometric properties (or lack thereof) and limitations.  
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Bratman’s orthorexia test. As was mentioned previously, the first measure created to 

assess for symptoms of orthorexia was Bratman’s ten-question test (2000). Bratman’s orthorexia 

test (BOT) is a dichotomous, yes/no self-assessment that includes questions regarding one’s 

dietary practices and attitudes toward food. Each “yes” response is scored as one point, and 

according to Bratman, a person who endorses two to three yeses shows signs of orthorexia, four 

to nine means one is “in trouble,” and ten signifies orthorexia is present (2000, p. 47). Bratman 

originally designed the assessment to serve as a screening instrument, and intended it to be 

informal (Dunn & Bratman, 2016). However, multiple peer-reviewed journal articles focused on 

orthorexia have used the BOT in their methodology without reporting any psychometric 

properties of the scale (Bundros, Clifford, Silliman, & Morris, 2016; Eriksson, Baigi, Marklund, 

& Lindgren, 2008; Hayles, Wu, De Nadai, & Storch, 2017; Kinzl, Hauer, Traweger, & Kiefer, 

2006; Korinth, Schiess, & Westenhoefer, 2010). As such, some scholars have strongly 

recommended that the BOT should not be used to assess orthorexia in a scientific context (e.g., 

Missbach et al., 2017). 

 Andreas, Schedler, Schulz, and Nutzinger (2018) is the first known study to examine the 

psychometric properties of the BOT. Using the German version of the instrument originally 

translated by Kinzl et al. (2006), the authors administered the BOT to 1,122 inpatients at a 

German clinic. Exploratory factor analysis (EFA) revealed a two-factor structure, with one factor 

considered to be eating disorder-specific and the other orthorexia-specific. Although the eating 

disorder-specific factor demonstrated good convergent and discriminant validity, the orthorexia-

specific factor did not add any unique information. In addition, the authors elected to remove 

item 5 (“Have you become stricter with yourself lately?”) due to low factor loadings. Andreas et 
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al. found a Cronbach’s alpha coefficient of .73 for the remaining nine-item scale. Internal 

consistency of the orthorexia-specific subscale was lower (α = .57).  

ORTO-15 and its adaptations. The same Italian research team that published the first 

peer-reviewed journal article on orthorexia were the next to attempt to create a diagnostic 

questionnaire assessing for orthorexia (Donini et al., 2005). Using Bratman’s original test as a 

guide, the authors created a 15-question assessment scored using a four-point Likert scale, which 

they termed the ORTO-15. The measure asks participants to indicate the frequency with which 

they engage in or experience certain behaviors, thoughts, and feelings surrounding food (i.e., 

always, often, sometimes, or never). Higher scores are indicative of “normal” eating behavior, 

whereas lower scores are considered more “pathological” and “orthorexic” (2005). The authors 

used receiver-operating-characteristics (ROC) curve analysis to identify the optimal threshold 

value for predicting orthorexia. Through their analysis, they ultimately determined that a cutoff 

score of “40” was most predictive of orthorexia. However, the authors noted that the strong 

predictive ability of the measure concerned the healthy eating component of orthorexia, not the 

obsessive component. As such, they recommended that additional items more useful in assessing 

the obsessive element of orthorexia be included in future research. It is also important to 

highlight that Donini et al. (2005) did not report internal consistency or factor analyses for the 

ORTO-15.  

This measure, including several translated versions, would serve as a foundational piece 

of subsequent research studies exploring orthorexia across various cultures (e.g., Aksoydan & 

Camci, 2009; Alvarenga et al., 2012; Arusoğlu et al., 2008; Brytek-Matera et al., 2014; Dunn et 

al., 2017; Parra-Fernandez et al., 2018). A Turkish research group completed the first study to 
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examine and report validity information for the ORTO-15 (Arusoğlu et al., 2008). They created a 

Turkish version of the ORTO-15 after a complex, multistep translation process involving 

numerous checks by professionals, back-translation, and administration to volunteers to solicit 

feedback. The researchers administered this translated version to a sample of 994 individuals and 

conducted factor and internal consistency analyses. Three factors (emotions, behaviors, and 

cognitions about food) explained 40.62% of the total variance, with factor loadings ranging from 

-.44 to .69. The Cronbach’s alpha coefficient was .44. The authors decided to retain items with 

factor loadings greater than or equal to .50 only for the Turkish version of the scale. As such, 

items 1, 2, 9, and 15 were eliminated. Arusoǧlu et al. termed the resulting scale ORTO-11. With 

these changes, the Cronbach’s alpha coefficient increased to .62, and the authors found a single 

factor structure to be most appropriate. Arslantaş, Adana, Ӧǧüt, Ayakdaş, and Korkmaz (2017) 

reported a similar internal consistency for the ORTO-11 when administered to a sample of 

Turkish nursing students (α = .64).  

The next study to examine the psychometric properties of the ORTO-15 emerged in 2012 

(Alvarenga et al.). Researchers created a Portuguese version of the measure using a complex 

process including translation from both the test’s original Italian version and the published 

English version, as well as back-translation and a comprehension pre-test. Alvarenga et al. 

administered the resulting assessment to 392 Brazilian dieticians and performed factor and 

internal consistency analyses. A three-factor solution explained 39% of the total variance, and 

the Cronbach’s alpha coefficient was .31. The authors subsequently elected to eliminate items 1, 

2, and 15 due to loadings below .50. Following this revision, they determined a Cronbach’s alpha 

coefficient of .39, and maintained a three-factor solution. Alvarenga et al. noted the low internal 
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consistency of the scale, and cautioned researchers regarding the overall lack of reliability and 

validity evidence found to support use of the ORTO-15 (2012).  

Researchers have also developed Hungarian (Varga et al., 2014), Polish (Brytek-Matera 

et al., 2014), German (Missbach et al., 2015), and Spanish (Roncero et al., 2017; Parra-

Fernandez et al., 2018) versions of the ORTO-15. Varga et al. (2014) chose to eliminate items 5, 

6, 8 and 14 in the Hungarian adaptation of the scale, which they termed ORTO-11-Hu. These 

alterations revealed a single-factor structure and nearly the strongest Cronbach’s alpha 

coefficient reported to date for an ORTO-15 derived measure (α = .82). The Polish version, in 

which Brytek-Matera et al. (2014) removed six items (1, 2, 8, 9, 13, and 15), demonstrated a 

Cronbach’s alpha coefficient of .64. EFA, followed by confirmatory factor analysis (CFA), 

supported a two-factor structure. For the German adaptation, entitled ORTO-9-GE, Missbach et 

al. (2015) discarded items 1, 2, 8, 9, 13, and 14, and a single-factor structure was supported. 

Before the authors eliminated the six items, internal consistency was quite low (α = .30) and 

improved with the modifications (α  = .67). Roncero et al. (2017) adapted the ORTO-15 into 

Spanish and chose to remove the same items as Varga et al. (2014).  Roncero et al. (2017) 

reported a Cronbach’s alpha coefficient of .74 for their Spanish ORTO-11. Lastly, the second 

Spanish version, ORTO-11-ES, lacked items 5, 8, 14, and 15, and revealed a three-factor 

solution (Parra-Fernandez et al., 2018). The Cronbach’s alpha coefficient for the full 15-item 

scale was .75, and it increased to .80 with the shortened, 11-item version.  

Although researchers have used the English version of the ORTO-15 a number of times 

in publications (e.g., Barnes & Caltabiano, 2017; Barnett, Dripps, & Blomquist, 2016; Dunn, 

Gibbs, Whitney, & Starosta, 2017; Hayles et al., 2017; Koven & Senbonmatsu, 2013; 
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McInerney-Ernst, 2011; Tremelling, Sandon, Vega, & McAdams, 2017; Turner & Lefevre, 

2017), only a few of these studies report any psychometric properties of this version of the scale. 

Of what has been reported, internal consistency for the ORTO-15 used with English-speaking 

samples has ranged from a Cronbach’s alpha coefficient of .14 (McInerney-Ernst, 2011) to .83 

(Koven & Senbonmatsu, 2013). More recently, Moller et al. (2019) found, using a series of CFA, 

that none of the ORTO versions they examined (15-, 11- and 9-item, in English) produced an 

acceptable model. They instead proposed a shorter version based on an EFA and CFA using 

separate independent samples, with a reportedly strong and stable factor structure (ORTO-7). 

This adaptation eliminated items 2, 5, 6, 8, 10, 12, 14, and 15.  

Use of the ORTO-15 and its adapted versions pervades throughout a vast majority of the 

literature on orthorexia, as if, as Roncero et al. stated, “it were considered the gold-standard in 

the assessment of ON” (2017, p. 2). However, as the authors noted, the ORTO measures are “not 

very golden” (Roncero et al., 2017, p. 8). Studies exploring the measures’ psychometric 

properties have demonstrated great inconsistency in results. Many have questioned what 

construct the ORTO-15 is really capturing (e.g., Barnett et al., 2016; Roncero et al., 2017; Varga 

et al., 2013). Numerous authors have expressed caution about use of the ORTO-15 due to its 

psychometric limitations (e.g. Dunn & Bratman, 2016; Dunn et al., 2017; Koven & Abry, 2015; 

Missbach et al., 2017; Missbach et al., 2015; Moller et al., 2019), and others have recommended 

use of the ORTO-15 and its adapted versions be discontinued completely (Meule et al., 2020; 

Roncero et al., 2017).     

Eating Habits Questionnaire. Gleaves et al. (2013) developed an assessment in English 

designed to measure orthorexia, which they termed the Eating Habits Questionnaire (EHQ). Four 
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clinical psychology graduate students were tasked with evaluating 160 potential items and 

determining how well the items captured the construct of orthorexia. Little clarity was provided 

on what this process looked like, other than the fact that only items all four raters agreed were 

relevant were maintained for further analysis. The resulting 59 items were administered to 174 

undergraduate students. Gleaves et al. examined four- and three-factor structures for the measure 

through EFA, and ultimately reported a three-factor solution (knowledge of healthy eating, 

problems associated with healthy eating, and feeling positively about healthy eating). The 

authors did not explore a two-factor solution. They chose to retain 35 of the 59 items, deleting 

the others due to cross-loadings, lack of clarity, and theoretical inconsistency. Gleaves et al. then 

administered the 35-item measure to 213 different undergraduates. CFA revealed poor initial fit 

indices (Goodness-of-Fit Index [GFI] and Normed-Fit Index [NFI] below .70; root mean square 

error of approximation [RMSEA] = .10). As such, the authors sequentially eliminated 14 

additional items with high overlap. Final fit indices improved with the subsequent 21-item 

version (GFI = 0.85; Comparative Fit Index [CFI] = .91; RMSEA = .07), but cannot be 

considered good given accepted model fit standards (Cangur & Ercan, 2015). Cronbach’s alpha 

coefficients for the final 21-item version were .82 (knowledge factor), .90 (problems factor), and 

.86 (feelings factor). 

Gleaves et al. (2013) determined that the Eating Attitudes Test-26 (EAT-26; Garner, 

Olmsted, Bohr, & Garfinkel, 1982), a widely used measure that assesses for disordered eating, 

correlated strongly with the EHQ Problems subscale (r = .79). In addition, they found that the 

EAT-26 had as good or better predictive validity than the EHQ. Therefore, whether the EHQ 

added anything new is questionable. Only five known peer-reviewed studies have used the 
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measure in its original English form, four being by the same first author (Oberle, Klare, & Patyk, 

2019; Oberle & Lipschuetz, 2018; Oberle, Samaghabadi, & Hughes, 2017; Oberle, Watkins, & 

Burkot, 2018). Some have criticized the EHQ for its lack of items assessing for compulsive 

behaviors (Koven & Abry, 2015), negative emotionality associated with consuming “unhealthy” 

foods (Barrada & Roncero, 2018), or physical impairments associated with orthorexia (Oberle et 

al., 2020).   

Düsseldorf Orthorexia Scale. German researchers developed the Düsseldorf Orthorexia 

Scale (DOS) to assess symptoms of orthorexia within German-speaking populations (Barthels et 

al., 2015). The measure is comprised of ten statements regarding healthy eating behavior, which 

subjects are instructed to rate on a four-point scale ranging from 1 (does not apply to me) to 4 

(applies to me). Because the article detailing the initial construction and evaluation of the DOS 

was published in German only, little is known by non-German speakers about the test’s 

development and its properties. Barthels et al. (2017) reported a Cronbach’s alpha coefficient of 

.84 for the DOS, and stated that it demonstrated a test-retest reliability coefficient of .70 

(Pearson’s r). Barthels et al. (2017) also noted that in their study, the DOS was unable to 

discriminate between anorexic and orthorexic behavior. Psychometric properties of the English 

version of the DOS (E-DOS) were examined by Chard et al. (2019), using a sample of 384 

American undergraduate students. The authors reported a Cronbach’s alpha coefficient of .88. 

Confirmatory factor analysis for a one-factor solution resulted in poor fit indices. No additional 

known peer-reviewed studies have incorporated the E-DOS measure. 

Teruel Orthorexia Scale. Barrada and Roncero (2018) set out to develop and validate a 

new instrument to assess orthorexia, with the goal of creating a measure that would evaluate all 
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aspects of orthorexia and demonstrate psychometric properties superior to that of the instruments 

previously constructed. After examining the literature on orthorexia and extracting the key 

components of the condition, the researchers formulated, categorized, and eventually pared down 

93 preliminary items to 31. The original version of the TOS was written in Spanish and asked 

participants to rate each of the 31 statements on a four-point Likert scale ranging from 0 

(completely disagree) to 3 (completely agree). Over 900 individuals associated with the 

University of Zaragoza (mostly students) completed the TOS at time one. Just under 150 of these 

participants completed the assessment again at time two, 18 months later. 

 Barrada and Roncero evaluated internal structure of the TOS first using EFA. Through 

parallel analysis, examination of the scree plot, and use of a high loading cutoff of .51, they 

established a final item pool of 17. The authors deemed a two-factor solution appropriate for this 

17-item version (CFI = .97; RMSEA = .06). The first factor, termed Healthy Orthorexia, 

included nine items with a mean loading of .65 and measured interest and engagement in 

following what participants believed to be a healthy diet. The second factor, entitled Orthorexia 

Nervosa, included the remaining eight items with a mean loading of .76. This factor assessed 

negative consequences of preoccupation with healthy eating, including self-punishment, negative 

emotions, and interference caused by the concerns. Both the Healthy Orthorexia and Orthorexia 

Nervosa factors demonstrated Cronbach’s alpha coefficient values above .80 (α = .85 and α = 

.81, respectively). Test-retest reliability for the Healthy Orthorexia factor, 18 months later, was 

.73 (Pearson’s r), and .82 for the Orthorexia Nervosa factor (Barrada & Roncero, 2018).  

 The Orthorexia Nervosa factor was positively correlated with several measures of 

psychological distress (Negative Affect Scale of the Positive and Negative Affect Scales 
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[PANAS]), disordered eating (EAT-26), obsessive-compulsive symptoms (Obsessive 

Compulsive Inventory-Revised [OCI-R]), perfectionism (Concern over Mistakes Scale of the 

Frost Multidimensional Perfectionism Scale [FMPS]), and low physical self-esteem (Appearance 

Evaluation Scale of the Multidimensional Body-Self Relations Questionnaire [MBSRQ]). The 

mean Pearson correlation between Orthorexia Nervosa and the above measures was .42. The 

Healthy Orthorexia factor, on the other hand, was shown to be nearly independent of 

psychopathology, as the mean correlation between the factor and the above measures was quite 

small (r = .15). When controlling for Orthorexia Nervosa, the mean partial correlation between 

Healthy Orthorexia and the measures of psychological distress was negative (rp = -.11). When 

Healthy Orthorexia was controlled for, however, the mean partial correlation between 

Orthorexia Nervosa and the measures remained essentially unchanged (r = .43). All in all, 

Barrada and Roncero (2018) concluded that Healthy Orthorexia examines interest in a healthy 

diet, independent of psychopathology, whereas Orthorexia Nervosa assesses a pathological 

fixation on a healthy diet and its negative consequences. 

 Since Barrada and Roncero (2018) developed the TOS, only one known study has 

reexamined its psychometric properties (Barthels et al., 2019). Authors collected two samples of 

students at the University of Zaragoza (Spain), the same institution associated with the TOS 

development study. Cronbach’s alpha values for the first sample were .85 and .83 for the Healthy 

Orthorexia and Orthorexia Nervosa subscales, respectively. For the second sample, Cronbach’s 

alpha values were .87 and .82. When subjected to confirmatory factor analysis, there was some 

support for a bidimensional structure (e.g., CFI > .95; items loaded onto their intended factor), 

though other markers of fit were less convincing (e.g., RMSEA > .06; several cross-loadings). In 
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addition, Orthorexia Nervosa positively correlated with the Negative Affect Scale of the PANAS, 

and negatively correlated with the Positive Affect Scale. On the other hand, Healthy Orthorexia 

correlated positively with the Positive Affect Scale. The authors argued this lent support to the 

presence of two dimensions of orthorexia, one disordered and the other non-pathological. 

Barthels et al. (2019) noted the importance of future research testing the TOS with non-Spanish 

samples. Although Barrada and Roncero’s study (2018) has been published in English and 

contains an English version of the TOS, no known peer-reviewed studies have examined 

psychometric properties of the English version of the instrument.  

Prevalence 

 Numerous researchers have examined the point prevalence of orthorexia in various 

samples, mostly outside of the United States. In fact, such prevalence studies dominate much of 

the limited literature available on orthorexia (Dunn & Bratman, 2016). Reported prevalence rates 

vary tremendously, ranging from 3.3% in a sample of German university students (Depa et al., 

2017) to 88.7% in a sample of female Brazilian nutrition students (de Souza & Rodrigues, 2014). 

Studies have consistently reported prevalence rates exceeding 40% (e.g., Aksoydan & Camci, 

2009; Arslantaş et al., 2017; Bağcı Bosi, Ҫamur, & Güler, 2007; Brytek-Matera, Donini, Krupa, 

Poggiogalle, & Hay, 2015; Fidan, Ertekin, Işikay, & Kırpınar, 2010; Grammatikopoulou et al., 

2018; Ramacciotti et al., 2011). Because research has established that prevalence rates of the 

widely known and well-studied eating disorders anorexia nervosa and bulimia nervosa are 

approximately 2% or less (Hudson, Hiripi, Pope, & Kessler, 2007; Smink, van Hoeken, & Hoek, 

2012), the reported figures for orthorexia seem highly questionable.  
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Researchers have argued that the elevated reported rates of orthorexia are due, at least in 

large part, to measurement issues (Dunn & Bratman, 2016; Missbach et al., 2017). Indeed, the 

vast majority of the prevalence studies have used the ORTO-15 and its variants, which have 

numerous psychometric limitations, as outlined above (e.g., Koven & Abry, 2015; Missbach et 

al, 2015; Moller et al., 2019; Roncero et al., 2017). Interestingly, the lowest reported point 

prevalence rate in the literature (3.3%) was published in one of the few studies that did not use 

the ORTO-15 (Depa et al., 2017). The authors used the DOS, as did Luck-Sikorski, Jung, 

Schlosser, and Riedel-Heller (2019), who also found one of the smallest reported prevalence 

rates (6.9%).  

A concern regarding the ORTO-15 that is particularly pertinent to prevalence studies is 

its controversial cutoff score. Although the developers of the ORTO-15 determined that a cutoff 

score of “40” and below was most predictive of orthorexia (Donini et al., 2005), others have 

challenged this assertion. For instance, Alvarenga et al. (2012) found that using the proposed 

cutoff of 40, over 80% of their sample of Brazilian dieticians would meet criteria for orthorexia. 

They refused to cite this percentage as their sample’s point prevalence rate, however, referring to 

the cutoff score as “inappropriate.” Ramacciotti et al. (2011) elected to examine a lower cutoff 

score of “35” in their research, noting that the prevalence rate decreased from 57.6% (using the 

40-point cutoff) to the “sensibly lower” rate of 11.9% when using the 35-point cutoff. Similarly, 

in a study comparing orthorexic behavior in Italian athletes versus matched controls, Segura-

García et al. (2012) chose to use 35 as their threshold for determining the presence of orthorexia.  

An additional issue with the ORTO-15 and its adaptations that may lead to elevated 

prevalence estimates is the lack of items addressing impaired functioning, interpersonal distress, 
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or health problems due to diet (Dunn & Bratman, 2016). The authors of the original ORTO-15 

themselves pointed out that the strong predictive ability of their instrument extended only to the 

“healthy eating” aspect of orthorexia, not the “obsessive” or “pathological” part (Donini et al., 

2005). The work of Dunn et al. (2017) further evidenced this. They found that when using the 

ORTO-15 with a United States college student sample, 71% met criteria for orthorexia using the 

traditional cutoff score. However, the authors also questioned students about whether their 

dietary habits had led to medical problems, interpersonal conflict, or treatment for an eating 

disorder. When Dunn et al. (2017) considered the answers to these questions, prevalence 

decreased to less than 1%. Therefore, although the ORTO-15 measures healthy eating, a 

component of orthorexia, it is evidently less effective in measuring whether the behavior causes 

any clinically significant impairment or distress. This could certainly explain why researchers 

have reported such high rates of supposed orthorexia in a number of groups (Dunn & Bratman, 

2016).  

Finally, critics of the prevalence studies on orthorexia have highlighted the small, non-

representative samples of individuals frequently used for this research (Luck-Sikorski et al., 

2019; Missbach et al., 2015; Varga et al., 2013). These samples often consist of particular groups 

researchers assume to be “high-risk” (Varga et al., 2013). For instance, Aksoydan and Camci 

(2009) reported a prevalence rate of 54.6% among Turkish performance artists, based on a 

sample of 94 total opera singers, ballet dancers, and symphony orchestra members. Several other 

studies have examined prevalence in small samples of students or professionals from the 

nutrition, medicine, or nursing fields, all of whom are argued to be at greater risk for orthorexia 

(e.g., Alvarenga et al., 2012; Arslantaş et al., 2017; Bağcı Bosi et al., 2007; de Souza & 
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Rodrigues, 2014; Fidan et al., 2010; Grammatikopoulou et al., 2018; Penaforte, Barroso, Araújo, 

& Japur, 2018; Tremelling et al., 2017). Many of these studies lack control subjects, however, 

preventing researchers from comparing the presumed high-risk groups to others. Overall, due to 

methodological issues and flaws in assessment instruments, studies regarding the prevalence of 

orthorexia are largely unreliable (Dunn & Bratman, 2016).   

Orthorexia and Other Psychological Conditions   

 There has been discussion and controversy in the literature regarding how orthorexia 

should be classified since 2005 (Mathieu). Although many argue that orthorexia should be 

considered its own, independent phenomenon (e.g., Dunn & Bratman, 2016; Kiss-Leizer & Rigó, 

2019), scholars have linked a number of psychological disorders to orthorexia, either as proposed 

differential diagnoses, related conditions, or conditions that are said to encompass orthorexia. 

Although there are numerous opinions on the matter, there is not a lot of evidence, especially due 

to the fact that orthorexia lacks its own official diagnostic criteria and the measures most 

frequently used to assess it have serious psychometric flaws (Missbach et al., 2017; Roncero et 

al., 2017). However, this section will present the major arguments and research published on 

orthorexia’s relationship to other psychological conditions, and highlight areas in which the 

research is particularly scant. This section certainly does not encompass all possible relationships 

between orthorexia and other psychological conditions, but does address what appears most 

commonly in the literature and in the proposed diagnostic criteria as differential diagnoses.  

Obsessive-compulsive disorder. Authors have suggested a connection between 

orthorexia and obsessive-compulsive disorder (OCD) since the earliest publications on 

orthorexia (Bratman & Knight, 2000; Donini et al., 2004; Mathieu, 2005). However, these early 
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claims lacked research support and were based on speculation. For instance, in his book, 

Bratman (2000) noted that his newly proposed condition shared “dramatic similarities” with 

OCD in the patient’s fixation on healthy eating and their obsessive patterns surrounding it. More 

recently, researchers have theorized about additional overlap between the conditions, including 

the presence of frequent, intrusive thoughts regarding food and health, exaggerated concern with 

impurity and contamination, rituals surrounding food, and the way rules about food get in the 

way of daily functioning (Koven & Abry, 2015). Numerous authors have highlighted a 

noteworthy difference between orthorexia and OCD, however – the way in which the obsessive 

thoughts are perceived by the person experiencing them (Barthels et al., 2015; Brytek-Matera, 

Fonte, Poggiogalle, Donini, & Cena, 2017; Ҫiҫekoǧlu & Tunҫay, 2018; Koven & Abry, 2015). 

More specifically, these researchers have argued that in OCD, the content of the obsessions is 

seen as ego-dystonic (i.e., inconsistent with and unacceptable to one’s self-concept), whereas in 

orthorexia, the content of the obsessions is viewed as ego-syntonic (i.e., consistent with and 

acceptable to one’s self-concept).  

Since 2008, a few research studies have surfaced in the literature that address the 

relationship between orthorexia and OCD, beyond simply outlining theorized similarities and 

differences (Arusoǧlu et al., 2008; Barrada & Roncero, 2018; Brytek-Matera et al., 2017; Koven 

& Senbonmatsu, 2013). Although the majority found that greater orthorexic symptomology was 

correlated with greater OCD symptoms (Arusoǧlu et al., 2008; Barrada & Roncero, 2018; Koven 

& Senbonmatsu, 2013), Brytek-Matera et al. (2017) reported that in their sample, an increase in 

symptoms of orthorexia was related to a decrease in symptoms of OCD. Furthermore, results 

from these studies should be interpreted cautiously, as the majority of them relied on versions of 
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the ORTO-15 to measure orthorexia, which, as previously discussed, have significant limitations 

(Roncero et al., 2017). Overall, although orthorexia and OCD may have some features in 

common, there is a lack of convincing evidence at present that orthorexia is simply a 

manifestation of OCD, as some have suggested (Mathieu, 2005).   

Anorexia nervosa. Several authors have highlighted similarities in the presentations of 

orthorexia and anorexia. For instance, in their case report, Park et al. (2011) detailed how their 

patient, who was diagnosed with orthorexia, presented with a number of medical complications 

associated with malnutrition often seen in patients with anorexia (i.e., hyponatremia, metabolic 

acidosis, subcutaneous emphysema, pneumothorax, and pancytopenia). Park et al. reported that 

they used the same procedure to treat this patient that they would someone with anorexia – slow 

and gradual refeeding followed by referral for physical and psychological therapy. They 

concluded that orthorexia and anorexia can present similarly, and can both lead to fatal 

complications. Further, a study found significantly greater prevalence of orthorexia in female 

participants compared to males, as well as among students with lower BMI and restrictive eating 

patterns (Dell’Osso et al., 2018). The researchers used these findings to justify a “continuum” 

between orthorexia and anorexia, and proposed that orthorexia be interpreted as a “phenotype” of 

anorexia. This study relied on the ORTO-15, however, which represents a limitation. In addition 

to restrictive eating habits and the potential for substantial weight loss, authors have identified 

additional crossover between orthorexia and anorexia, including limited insight, traits of 

perfectionism and anxiety, a desire for control, valuing obedience to dietary rules as a sign of 

self-discipline, and considering failure to follow dietary rules indicative of a lack of self-control, 

typically resulting in guilt (Koven & Abry, 2015).  
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On the other hand, authors have noted the most central difference between orthorexia and 

anorexia as the motivation for the self-imposed dietary rules (Koven & Abry, 2015; Moroze et 

al., 2015). As discussed previously, researchers have identified the motivation underlying 

orthorexia to be health and purity (Bratman & Knight, 2000; Koven & Abry, 2015). Meanwhile, 

in anorexia, body image disturbance, intense fear of weight gain, and pursuit of thinness are at 

the core of the restriction (APA, 2013). This drive certainly represents a departure from 

orthorexia, as Dunn and Bratman’s (2016) diagnostic criteria specify that a desire to lose weight 

must be either nonexistent, hidden, or “subordinated to” thoughts of healthy eating. Researchers 

have suggested that those with anorexia do not take care of their bodies, whereas those with 

orthorexia are so overly concerned with taking care of their bodies that it becomes problematic 

and “too much” (Segura-García et al., 2015).    

Some research has correlated greater endorsement of orthorexic symptoms with greater 

symptoms of anorexia (Koven & Senbonmatsu, 2013). In a cross-cultural study, researchers 

found significant differences in mean ORTO-15 scores between individuals diagnosed with 

anorexia and healthy controls in Italy, in which those with anorexia showed more orthorexic 

tendencies (Gramaglia, Brytek-Matera, Rogoza, and Zeppegno, 2017). However, these results 

were not replicated in the Polish sample. Due to the mixed results, small sample size, and what 

Gramaglia et al. referred to as the “intrinsic flaws of the ORTO-15,” the researchers were unable 

to draw any conclusions regarding the relationship between orthorexia and anorexia (2017). 

Overall, although there appears to be at least some connection between orthorexia and anorexia, 

research in this area is nascent and, at present, exists with many limitations.   
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It is also important to highlight the comorbidity between anorexia and OCD, and how 

orthorexia may relate. As noted previously, some researchers have theorized that orthorexia is a 

manifestation of OCD (Mathieu, 2005); others argued the same about anorexia in the past 

(Rothenberg, 1986). Although anorexia and OCD are classified independently under different 

categories in the DSM-5 (APA, 2013), research has found elevated rates of OCD in individuals 

diagnosed with anorexia (Godart, Flament, Perdereau, & Jeammet, 2002; Kaye, Bulik, Thornton, 

Barbarich, & Masters, 2004; Milos, Spindler, Ruggiero, Klaghofer, & Schnyder, 2002). The 

DSM-5 description of anorexia states that obsessive-compulsive features are often prominent in 

the disorder, noting that most individuals with anorexia are “preoccupied” with thoughts 

regarding food and may demonstrate related compulsions (APA, 2013, p. 341). The manual 

instructs clinicians to only consider an additional diagnosis of OCD if a person exhibits 

obsessions and compulsions unrelated to food, however.  

 There is clearly a link between anorexia and OCD, but how might orthorexia fit in? 

Research exists that examined all three of the conditions, specifically looking at whether 

orthorexia had a unique neuropsychological profile distinct from anorexia and OCD (Koven & 

Senbonmatsu, 2013). Interestingly, the authors found that symptoms of orthorexia were 

independently associated with self-reported weakness in three components of executive 

functioning: set-shifting (flexible problem solving), self-monitoring, and working memory. The 

researchers noted that these aspects of executing functioning mark what would be considered the 

neuropsychological overlap between anorexia and OCD, and suggested that the 

neuropsychological profile of orthorexia may represent a cross between the profiles of anorexia 
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and OCD. No known research has followed this up, however, and research supporting 

orthorexia’s connection to these other conditions remains limited.   

Bulimia nervosa. Although there are no known studies addressing a potential link 

between orthorexia and bulimia alone, there is research that groups bulimia and anorexia 

together to compare orthorexia with eating disorders more broadly. Research has correlated 

orthorexic tendencies with overweight preoccupation and appearance orientation (Barnes & 

Caltabiano, 2017), as well as the Dieting and Bulimia and Food Preoccupation subscales of the 

EAT-26 (Barrada & Roncero, 2018). Authors have also reported findings that orthorexia was 

associated more strongly with eating disorders than with OCD (Barrada & Roncero, 2018). 

These researchers further explained that the relationships they detected indicated a restrained 

eating style in both orthorexia and established eating disorders, but noted that orthorexia is 

focused on what to eat, while anorexia and bulimia are focused on how much to eat (Barrada & 

Roncero, 2018). This is reminiscent of Bratman’s (1997) original claim that individuals with 

orthorexia fixate on the quality of food, whereas those with anorexia or bulimia fixate on the 

quantity.  

In a longitudinal study comparing frequency of orthorexia in 32 female patients 

diagnosed with either anorexia or bulimia with 32 female healthy control subjects, Segura-García 

and colleagues (2015) reported novel findings. They determined that orthorexia is often 

comorbid (28%) with anorexia and/or bulimia at the beginning of eating disorder treatment, and, 

most interestingly, seems to increase in frequency (53%) in years following treatment. The 

authors offered the possibility that orthorexia may represent a “residual symptom” of the more 

“serious” conditions of anorexia and bulimia. They further hypothesized that orthorexia could 



45 
 
 

 

actually be a result of eating disorder treatment, in that patients learn to better respect their 

bodies through therapy and consequently shift from “destroying” them to “protecting” them via 

healthy eating, in a way that still allows them to attain a sense of control. No studies to date have 

attempted to replicate these findings. However, a pilot study comparing 15 women recovered 

from anorexia to 22 women with no eating disorder history suggested that post-recovery, women 

with histories of anorexia were significantly more likely to report making food choices based on 

perceived health benefits than controls (Dellava, Hamer, Kanodia, Reyes-Rodríguez, & Bulik, 

2011). Although the authors suggested this finding may indicate that individuals recovered from 

anorexia develop healthy, protective habits, perhaps it could also relate to the theory put forth by 

Segura-García et al. (2015).       

In contrast to the proposition of orthorexia as a “residual symptom” of anorexia or 

bulimia, other authors have suggested that orthorexia may be a “prelude to serious eating 

disorders” (Varga et al., 2013, p. 109). These authors acknowledged the lack of evidence to 

support their claim, however; their theory remains purely speculative. Another novel theory 

places orthorexia on the same “spectrum” as anorexia and bulimia, wherein all the conditions are 

motivated by a fear of being overweight (Barnes and Caltabiano, 2017). The authors proposed 

that for individuals with orthorexia, fixation on appearance and fear of becoming overweight 

may be “hidden motives” underneath the more “socially acceptable” desire for a healthy diet 

(2017, p. 183). Although interesting, this hypothesis has not yet been followed up with any 

further research evidence. Additionally, both Segura-García et al. (2015) and Barnes and 

Caltabiano (2017) used the ORTO-15 to assess orthorexia in their studies, which once again 

represents a limitation.    
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Avoidant/restrictive food intake disorder. ARFID was named in the most recent, fifth 

edition of the DSM (APA, 2013). Its key feature is avoidance or restriction of food that results in 

failure to meet nutritional or energy needs. Another important component of ARFID is that it is 

not driven by a disturbance in body weight or shape. Researchers have pointed out that under the 

current DSM classification system, orthorexia may align most closely with ARFID (Moroze et 

al. 2015). Moroze et al. suggested that perhaps orthorexia could be considered a “subgroup” of 

ARFID (2015). Dunn and Bratman (2016) claimed that classifying orthorexia under ARFID 

would not be adequate, however. They noted that per the DSM, ARFID presents as disinterest in 

eating, avoidance of food with particular sensory characteristics, or concern about “aversive 

consequences” of eating, usually linked to a previous traumatic event or negative experience 

related to food. They argued that avoidance of and concern about the outcome of eating in 

ARFID is not connected to concern about health, which separates it from orthorexia. Indeed, 

nowhere in the DSM-5 description of ARFID is the presence of health-related concerns 

mentioned (APA, 2013). In addition, the DSM details that ARFID most commonly develops in 

infancy or young childhood, which does not fit the profile of orthorexia. As it stands, there has 

only been one peer-reviewed journal article that weighs in on the connection between ARFID 

and orthorexia. Using the EHQ to assess symptoms of orthorexia, Zickgraf, Ellis, and Essayli 

(2019) found that EHQ total scores were more strongly related to scores on the EAT-26 (r = .37) 

than to scores on the Nine-Item ARFID Screen (NIAS; r = .21), and suggested that orthorexia 

appears to represent a separate form of disordered eating distinct from anorexia, bulimia, and 

ARFID.  
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Somatic symptom and related disorders. In the DSM-5, the condition formerly known 

as hypochondriasis is now encompassed by somatic symptom disorder and, in some cases, illness 

anxiety disorder (APA, 2013). These conditions both include a high degree of anxiety about 

health, but the major difference is that somatic symptom disorder involves at least one somatic 

symptom that causes distress, whereas in illness anxiety disorder, somatic symptoms are either 

nonexistent or quite mild. Several research articles (e.g., Barthels et al., 2015; Koven & Abry, 

2015; Ramacciotti et al., 2011; Segura-García et al., 2015) allude to a relationship between 

orthorexia and somatic symptom disorders. However, evidence for this connection is almost 

entirely anecdotal. Nearly all of the authors who have noted a link between orthorexia and 

somatic symptom disorders provide no references to support their claims. For instance, 

Ramacciotti et al. stated that those with orthorexia score “high” on “obsessionality and 

hypochondriasis” (2011, p. e127). There was no reference given for this comment. Similarly, 

Segura-García et al. wrote that individuals with orthorexia “often score high on obsessiveness 

and hypochondriasis” (2015, p. 164). Once again, the authors provided no citation. Further, after 

Koven and Abry (2015) theorized about the relationship between orthorexia and somatic 

symptom disorders and pointed out similarities, they clarified that there were no empirical 

studies to date that addressed the association.  

Despite a lack of research evidence, a few authors chose to include hypochondriasis as a 

differential diagnosis in criteria they created for orthorexia. For instance, in his fifth criterion, 

Vandereycken (2011) named hypochondriasis as one of two conditions that needed to be ruled 

out before diagnosis. Similarly, Varga et al. (2013) specified that to meet criteria for orthorexia, 
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symptoms must not occur exclusively during “hypochondria” (among other conditions). Varga et 

al. also list hypochondria as a recommended differential diagnosis.     

There are currently only four known studies that investigated the presence of somatic 

symptom related disorder symptoms in those with symptoms of orthorexia. The first study to 

attempt this (Barthels et al., 2017) compared a group of females diagnosed with anorexia who 

displayed low (n = 29) and pronounced (n = 13) symptoms of orthorexia with a healthy control 

group (n = 30) on a number of variables, including hypochondriacal traits. The DOS was used to 

assess orthorexia, and the German version of the Multidimensional Inventory of 

Hypochondriacal Traits (MIHT) was used to assess hypochondriasis. Although the group of 13 

patients with pronounced orthorexic symptoms scored highest on all subscales of the MIHT, no 

significant differences were found between this group, the other patient group, or the healthy 

control group on the variable. Interesting to note is that the authors studied orthorexia in a group 

of patients diagnosed with anorexia. Due to what is considered the essential difference between 

the two (i.e., the motivation for restriction), it is unclear as to why the patients could be 

considered to have both. Therefore, this represents a major limitation. Further, the authors noted 

that in their sample, the DOS was unable to distinguish between anorexic and orthorexic 

behavior.  

Barthels, Müller, Schüth, Friederich, and Pietrowsky used a similar research design in a 

later study (2019). They compared a sample of 31 patients diagnosed with somatoform disorders 

being treated at a German hospital to a healthy control group (n = 30) matched to the patient 

sample in terms of gender, age, and education levels. The DOS was used to assess for symptoms 

of orthorexia. Authors found that DOS scores were higher in patients with somatoform disorders 
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than in the control group. However, there are a number of limitations that render this result 

difficult to interpret. Most notably, the sample size was small and the patient sample included 

individuals diagnosed with one of four different types of somatoform disorders (per the ICD-10 

classification used in this study), creating four even smaller subgroups within the small sample. 

The authors called for additional research addressing the link between orthorexia and 

psychosomatic symptoms. 

Two subsequent studies (Kiss-Leizer, Tóth‑Király, & Rigó, 2019; Tóth‑Király, Gajdos, 

Román, Vass, & Rigó, 2019) included health anxiety as a variable in their research on 

orthorexia, and both found moderate associations between the two conditions (r = .31 and r = 

.42, respectively). Both studies were conducted in Hungary and used a derivative of the ORTO-

15, the ORTO-11-Hu, to measure orthorexia, which represents a limitation. One study targeted a 

population speculated to be at greater risk for orthorexia, those heavily involved in sports or 

other fitness activities (Kiss-Leizer et al., 2019). They recruited participants through advertising 

with fitness trainers and on fitness themed social media pages, and the majority of their sample 

were involved in sports. The other sample was comprised of young adults recruited through a 

Hungarian university and, similarly, groups and websites focused on “healthy lifestyle and 

eating” (Tóth‑Király et al., 2019). Based on the positive associations found between health 

anxiety and orthorexia symptoms, the authors suggested that orthorexia may be a way for 

individuals with health anxiety to cope with (Tóth‑Király et al., 2019) or try to decrease (Kiss-

Leizer et al., 2019) their anxiety.  

The limited research when it comes to the relationship between orthorexia and somatic 

symptom disorders is quite surprising, particularly when one examines the published case studies 
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of orthorexia. The earliest case study (Catalina Zamora et al., 2005) detailed a woman whose 

elimination of food groups began as an attempt to treat severe acne. Catalina Zamora et al. noted 

the “hypochondriac mechanisms” that seem to present in orthorexic patients. Further, the patient 

described by Park et al. (2011) reported his dietary habits were motivated by his desire to treat 

his tic disorder. In the same vein, the case published by Moroze et al. (2015) concerned a man 

who altered his diet to improve problems with constipation. Additionally, Bratman (2000) 

detailed several cases of orthorexia from his practice that involved attempts to treat or prevent 

health problems. One such example was a man who was reportedly convinced that lymphatic 

cancer (which his mother had) was developing within him. As a result, the patient adhered to a 

strict, raw foods diet for over a year to “detoxify” himself, which ultimately led to his becoming 

weak and bedridden. Based on this and many other cases, Bratman stated in his book that “the 

quest for healthy food can become a disease in its own right, as bad in a way as the diseases it is 

meant to forestall or cure” (2000, p. 19). 

As Ramacciotti et al. noted, individuals with orthorexia often seem to be attempting to 

decrease “real or supposed” somatic symptoms (2011, p. e127). Similarly, Koven and Abry 

proposed that fear of illness may lead to preoccupation with food and diet as a means to combat 

“real or perceived” illness (2015, p. 388). Barthels et al. called for research to examine the 

connection between “hypochondriacal fears” and orthorexia (2015, p. 160). Indeed, the case 

observations made by practitioners, and the claims made by academics regarding the relationship 

between orthorexia and somatic symptom disorders need to be supported by research. 
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Summary and Future Directions  

 Orthorexia is a newly proposed psychological disorder that is currently not recognized by 

the DSM; thus, research on the condition is still in the nascent stage. Although a number of 

studies have attempted to measure prevalence and associated symptoms of the condition, the vast 

majority of these studies use assessment tools that are deeply flawed psychometrically (e.g., 

Aksoydan & Camci, 2009; Arslantaş et al., 2017; Bağcı Bosi et al., 2007; Bundros et al., 2016; 

McInerney-Ernst, 2011). Numerous authors have criticized use of the ORTO-15 and its 

adaptations, which dominates the literature on orthorexia (e.g., Dunn et al., 2017; Missbach et 

al., 2017; Moller et al., 2019; Roncero et al., 2017). Only recently have researchers developed 

new instruments to assess the construct. In 2018, Barrada and Roncero published the TOS, a 

measure that shows promising psychometric properties. Because this assessment is new and has 

yet to be tested with an English-speaking sample, one aspect of this study examines the 

psychometric properties of the instrument in an American university student sample.  

 Orthorexia has been linked to several other psychological conditions, including 

obsessive-compulsive disorder (Arusoǧlu et al., 2008; Mathieu, 2005), anorexia (Dell’Osso et 

al., 2018; Park et al., 2011), bulimia (Barnes & Caltabiano, 2017; Segura-García et al., 2015), 

avoidant/restrictive food intake disorder (Moroze et al., 2015) and somatic symptom disorders 

(Barthels et al., 2015; Varga et al., 2013). Much of the discussion on the connections between 

orthorexia and other conditions is theoretical and based on anecdotal evidence, however. 

Research establishing relationships between orthorexia and other psychological disorders is 

scant, which is in part due to the lack of formal diagnostic criteria for the condition, and the 

flaws in measurement (Roncero et al., 2017). The research is particularly lacking when it comes 
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to the link between orthorexia and somatic symptom disorders, despite authors’ frequent claims 

alluding to their relationship in the literature (e.g., Koven & Abry, 2015; Ramacciotti et al., 

2011). As such, the second part of this study addresses the hypothesized link between orthorexia 

and somatic symptom disorders. This study specifically examines orthorexia and health anxiety, 

a component of both somatic symptom disorder and illness anxiety disorder. 
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III. Methods 

 The purpose of this study was two-fold. First, it tested the psychometric properties of the 

recently developed TOS with an English-speaking sample. Second, it examined the relationship 

between orthorexia and health anxiety, which had been long hypothesized but lacked significant 

research support.  

Research Questions 

This study examined the following questions: 

1. What are the psychometric properties of the English version of the TOS? 

2. Do scores on the TOS relate to scores on the Short Health Anxiety Inventory (SHAI)?  

Research Hypotheses 

This study examined the following hypotheses: 

1. In an English-speaking sample, the two-factor structure of the TOS will be replicated 

(i.e., 2/df ≤ 3; RMSEA & SRMR < .10; CFI, GFI, & NFI > .90), with each item loading 

onto the same factor reported in the original validation study. 

2. In an English-speaking sample, internal consistency reliabilities for each factor of the 

TOS will be in a similar range as those reported in the original validation study (i.e., α > 

.80).   

3. Scores on the Eating Attitudes Test-26 (i.e., eating disorder symptoms), the Obsessive-

Compulsive Inventory—Revised (i.e., obsessive-compulsive symptoms), the Concern 

over Mistakes Scale of the Frost Multidimensional Perfectionism Scale (i.e., negative 

reaction to mistakes), and the Negative Affect Scale of the Positive and Negative Affect 
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Schedule (i.e., subjective distress) will moderately relate to scores on the TOS (i.e., r will 

exceed .30, but will not exceed .70).  

4. Scores on the Situational Inventory of Body-Image Dysphoria – Short Form (i.e., body 

image disturbance) will relate more strongly to scores on the Eating Attitudes Test-26 

than to scores on either subscale of the TOS.  

5. Scores on the SHAI (i.e., symptoms of health anxiety) will relate to scores on the TOS 

(i.e., symptoms of orthorexia). 

6. The Orthorexia Nervosa subscale (i.e., negative consequences of fixation on a healthy 

diet) of the TOS will be more strongly related to scores on the SHAI than will the 

Healthy Orthorexia subscale (i.e., interest and engagement in a healthy diet). 

Design 

The study used a cross-sectional and correlational design. Analyses were completed 

based on self-reported data provided by college students. Further information on study 

participants, measures, procedure, and statistical analyses is outlined below.   

Participants 

Sampling size. The general consensus in the literature regarding the number of 

participants needed for CFA is 10 participants per estimated parameter (Schreiber, Nora, Stage, 

Barlow, & King, 2006), but typically not less than 200 (Myers, Ahn, & Jin, 2011). For the 17-

item TOS, 10 people per estimated parameter would equate to 170 participants. Because this is 

below 200, a minimum sample size of 200 was desired in this study.  

 Sampling method. Participants were solicited through use of the College of Education 

SONA research participation system at a major southeastern United States university, which 
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provides students with the opportunity to partake in research to earn extra credit in their courses. 

Those eligible to participate in this study were college students over the age of 18. College 

students above 18 years of age were determined as the population of interest since the initial 

TOS validation study was performed on a sample of college students above the age of 18 in 

Spain. As this study, in part, compares the findings of the original study conducted with a 

Spanish-speaking sample of college students to an English-speaking sample, American college 

students were an appropriate population from which to draw participants. Furthermore, very few 

studies have examined measurement or correlates of orthorexia in American college students; the 

current known number of peer-reviewed journal articles on the topic is less than 15.  

Sample characteristics. A total of 450 participants responded to the study survey, and 

94.9% completed the survey in full. Twenty-three participants were excluded from the sample 

because they did not finish the survey. Participants who did not pass all nine attention check 

items (n = 123) were also excluded from the sample. This left a total of 304 participants who 

responded to all questions, passed all attention checks, and were included in the analyses.  

Of the sample used in the final analyses, 261 (85.9%) identified as White or Caucasian, 

23 (7.6%) as African American or Black, 11 (3.6%) as Asian American or Asian, 3 (1.0%) as 

Multiracial, 3 (1.0%) as Hispanic or Latino/a/x, 2 (0.7%) as Middle Eastern, and 1 (0.3%) as 

American Indian or Alaska Native. The reported age of participants ranged from 18 to 45 (M = 

20.63; SD = 2.52), with 94.7% of the sample between the ages of 18 and 23. Regarding gender 

identity, 218 (71.7%) identified as cisgender women, 80 (26.3%) as cisgender men, 1 (0.3%) as a 

trans woman, 2 (0.7%) as genderqueer or gender non-conforming, and 3 (1.0%) preferred to self-

describe. The vast majority (97.0%) of participants identified as undergraduate students (the 
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remainder identified as graduate level). Over 70 different academic majors were represented in 

the sample, with Exercise Science being the most common (n = 58; 19.1%).  

Information about participants’ height, weight, food allergies, dieting history, and 

whether they had ever been diagnosed with an eating disorder or obsessive-compulsive disorder 

was also gathered. Height and weight were used to calculate BMI, a potential epidemiological 

factor associated with orthorexia (Fidan et al., 2010). Mean BMI for the sample was 24.37 (SD = 

4.61), which is considered “normal” (Centers for Disease Control, 2020) and is consistent with 

BMI data collected from larger college student samples nationwide (American College Health 

Association, 2019). A large majority of the sample (88.2%) denied any food allergies, while 

11.8% endorsed one or more professionally diagnosed food allergies. This was important to ask 

about because the proposed diagnostic criteria for orthorexia specify that behavior must not be 

better accounted for by dietary requirements due to professionally diagnosed food allergies 

(Moroze et al., 2015). In this sample, the percentage of participants who reported they had been 

professionally diagnosed with at least one food allergy (11.8%) was almost identical to that 

found in a larger nationwide survey of college students (11.2%; ACHA, 2019).  

In terms of dieting history, 62.2% of the sample reported they had engaged in at least one 

diet, the most common being a low-carbohydrate diet (38.5% of the sample). Of those who 

endorsed participation in a low-carbohydrate diet, 90.6% said the diet change was not 

recommended by a health-care professional. The next most common diet endorsed by 

respondents was gluten-free (17.4% of the sample). Of those who engaged in a gluten-free diet 

(53 total participants), only 2 individuals reported a diagnosis of celiac disease. In addition, 

58.5% said their gluten-free diet was not recommended by a health-care professional. Nearly 
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30% of the sample indicated they had participated in additional diets not specifically asked about 

in the questionnaire, and wrote in the name and/or a short description of each. Diets mentioned 

more than once included keto, intermittent fasting, vegetarian, paleo, vegan, low-calorie, juicing, 

Whole30, pescatarian, military, South Beach, dairy-free, low FODMAP, low-sugar, liquid, and 

low-cholesterol.  Lastly, nearly 10% of the sample reported they had been previously diagnosed 

with either an eating disorder (4.9%), obsessive-compulsive disorder (4.0%), or both (0.1%). Of 

the 30 participants who endorsed one or both diagnoses, 18 (60.0%) reported they had received 

treatment.   

Measures 

 Teruel Orthorexia Scale. The TOS (Barrada & Roncero, 2018), a measure recently 

developed with the aim of creating a scale to assess orthorexia with stronger psychometric 

properties than its predecessors, was used to assess orthorexia. The instrument was originally 

written in Spanish, and was validated on a sample of over 900 individuals aged 18 and above 

(mostly students) at the University of Zaragoza (Spain). Just under 150 of these individuals 

completed the measure a second time, 18 months later. The scale asks participants to rate a series 

of statements on a four-point Likert scale ranging from 0 (completely disagree) to 3 (completely 

agree), in which higher scores are indicative of greater orthorexic symptom endorsement.  

 An EFA was performed on the initial 31-item version of the TOS. Following parallel 

analysis, examination of the scree plot, and use of a high loading cutoff of .51, a final item pool 

of 17 was established. A two-factor structure was determined (CFI = .97; RMSEA = .06), in 

which nine items loaded onto Healthy Orthorexia (mean loading .65) and eight loaded onto 

Orthorexia Nervosa (mean loading .76). The Healthy Orthorexia factor, shown to be nearly 



58 
 
 

 

independent of psychopathology, examines interest and engagement in a healthy diet (e.g., “I 

mainly eat foods that I consider to be healthy”; “My interest in healthy food is an important part 

of the way I am, of how I understand the world”). The Orthorexia Nervosa factor, on the other 

hand, was shown to correlate with several measures of psychopathology (e.g., disordered eating, 

obsessive-compulsive symptoms), and assesses negative consequences of fixation on a healthy 

diet, including self-punishment, negative emotions, and interference with daily life (e.g., “If, at 

some point, I eat something that I consider unhealthy, I punish myself for it”; “I avoid eating 

with people who do not share my ideas about healthy eating”). Both the Healthy Orthorexia and 

Orthorexia Nervosa factors demonstrated Cronbach’s alpha coefficient values greater than .80 (α 

= .85 and α = .81, respectively). Additionally, test-retest reliability, 18 months later, for the 

Healthy Orthorexia factor was .73 (Pearson’s r), and .82 for Orthorexia Nervosa. 

 Overall, the TOS showed promising psychometric properties arguably superior to those 

of its predecessors (i.e., BOT, ORTO-15, EHQ) in its initial validation. The TOS study has been 

published in English, and the measure was translated by a psychologist and professional 

translator with over 20 years of Spanish to English and English to Spanish translation 

experience. However, to this author’s knowledge, the English version of the TOS had never been 

back-translated, and had yet to be validated with an English-speaking sample.  

 Short Health Anxiety Inventory. The SHAI (Salkovskis, Rimes, Warwick, & Clark, 

2002) was used to assess health anxiety. This measure is a shorter version of the Health Anxiety 

Inventory (Salkovskis et al., 2002), from which the authors selected the 14 items with the highest 

item-total correlation in patients diagnosed with hypochondriasis. In addition, four of the 16 

items from the Negative Consequences subscale were included in the SHAI. The four items 
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chosen were those that, once again, had the highest item-total correlation in patients with 

hypochondriasis. This equates to a total of 18 items for the final version of the SHAI. Each item 

includes four statements (a-d); participants are instructed to select that which best captures their 

feelings over the prior six months (e.g., “a. I usually feel at very low risk for developing a serious 

illness; b. I usually feel at fairly low risk for developing a serious illness; c. I usually feel at 

moderate risk for developing a serious illness; d. I usually feel at high risk for developing a 

serious illness”). Participants are given the option to choose more than one statement if they feel 

that more than one is applicable. Items are scored from 0 to 3, where a = 0, b = 1, and so on. In 

the case that a participant selects more than one statement for a single item, the evaluator is to 

count the highest score. Higher scores are indicative of greater health anxiety.  

 Salkovskis et al. (2002) reported a satisfactory level of internal consistency for the main, 

14-item scale of the SHAI (α = .89). Internal consistency for the four-item Negative 

Consequences subscale was lower (α = .72). There was a significant main effect of group on 

scores for the SHAI (p < .001), wherein those diagnosed with hypochondriasis scored much 

higher on the measure than several comparison groups, including anxious controls, non-anxious 

controls, and medical patients. Particularly noteworthy was that SHAI scores were not 

substantially elevated in a sample of physically ill patients. The authors highlighted their 

measure’s ability to discriminate between individuals suffering from health anxiety and those 

who are anxious, as well as those who are physically ill.    

 Abramowitz, Deacon, and Valentiner (2007) examined psychometric properties of the 

SHAI in a sample of 467 university students. The SHAI demonstrated a Cronbach’s alpha 

coefficient of .86. Corrected item-total correlations ranged from .30 to .61 (M = .48). Using EFA, 
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Ambramowitz et al. determined a three-factor solution best fit the SHAI. The authors designated 

the three factors as Illness Likelihood (10 items), Illness Severity (last 4 items; what Salkovskis et 

al. referred to as the Negative Consequences subscale), and Body Vigilance (3 items). Of the five 

measures it was compared to, the SHAI correlated most strongly (r = .63) with another 

assessment of the same construct, the Illness Attitudes Scale (IAS), suggesting good convergent 

validity. Furthermore, through multiple regression analyses, Ambramowitz et al. found that the 

Body Vigilance and Illness Likelihood factors could uniquely predict medical utilization and 

safety-seeking behaviors, two behaviors associated with hypochondriasis. This finding provided 

evidence of the predictive validity of the SHAI. Overall, the authors concluded that the SHAI has 

good psychometric properties and appears well-suited for use with a non-clinical sample.   

 Eating Attitudes Test-26. The EAT-26 (Garner, Olmsted, Bohr, & Garfinkel, 1982) 

assesses eating disorder symptoms, chiefly those of anorexia. Multiple orthorexia measures 

developed prior to the TOS have struggled to discriminate between anorexic and orthorexic 

symptoms, including the BOT (Andreas et al., 2018), EHQ (Gleaves et al., 2013), and DOS 

(Barthels et al., 2017). As described previously, the relationship between the two conditions is 

debated. Therefore, the EAT-26 was incorporated into this study to further assess validity of the 

TOS by ensuring that the two instruments are measuring related, but not overly correlated 

constructs. 

 The EAT-26 consists of 26 items rated on a 6-point Likert scale ranging from always to 

never (e.g., “I am preoccupied with a desire to be thinner”). A response of always is scored 3, 

usually is 2, and often is 1; responses of sometimes, rarely, and never are all scored 0 (except for 

item 26, “I enjoy trying new rich foods,” which is reverse scored). Higher scores are indicative 
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of greater eating pathology. Garner et al. (1982) reported a high internal consistency in their 

original validity study of the EAT-26 (α = .90). Among a non-clinical sample of college women, 

internal consistency was similarly high (α =.91), and test-retest correlation was .86 (Mazzeo, 

1999). Although researchers have questioned the originally established three-factor structure of 

the measure (e.g., Ocker, Lam, Jensen, & Zhang, 2007), three subscales are typically considered 

(Roncero et al., 2017). These include Diet (13 items; e.g., “I am aware of the calorie contents of 

foods I eat”), Bulimia and Food Preoccupation (6 items; e.g., “I feel that food controls my life”) 

and Oral Control (7 items; e.g., “I avoid eating when I am hungry”). The total scale is sometimes 

used as well (e.g., Mazzeo, 1999). This study examined the relationships between each subscale 

of the TOS and EAT-26 total scores. 

 Obsessive-Compulsive Inventory – Revised. The OCI-R (Foa et al., 2002) measures 

symptoms of OCD. As was discussed previously, many researchers contend that there is some 

overlap between orthorexia and OCD (e.g., Arusoǧlu et al., 2008; Koven & Abry, 2015), 

although there is no consensus about the relationship between the two conditions. As such, 

including the OCI-R in this study aids in assessing convergent validity of the TOS.   

 The OCI-R is a shortened version of the original OCI (Foa, Kozak, Salkovskis, Coles, & 

Amir, 1998), and contains 18 items rated on a 5-point Likert scale ranging from 0 (not at all) to 4 

(extremely). Sample items include, “I check things more often than necessary” and “I am upset 

by unpleasant thoughts that come into my mind against my will” (Foa et al., 2002). The original 

42 OCI items were reduced to 18 based on results of factor analyses. Original items found to 

load substantially on multiple factors were excluded, as well as items with redundant wording. 

The three items with the highest loading on each of the seven original factors were maintained to 
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form a preliminary short version of the scale (21 items). A second factor analysis led to a six- 

factor solution (Washing, Obsessing, Hoarding, Ordering, Checking, and Neutralizing), and 

resulted in elimination of three items for a final scale of 18. A third factor analysis confirmed a 

six-factor solution that accounted for 80.8% of the variance.     

 Foa et al. (2002) administered the new, 18-item version of the OCI to a sample of 338 

individuals, 118 of whom were diagnosed with OCD, and reported a Cronbach’s alpha 

coefficient of .90. Test-retest reliability, determined after retesting 41 of the participants from the 

OCD group two weeks later, was satisfactory (r = .82). In a non-clinical sample of college 

students, researchers found similarly high internal consistency (α = .88), and test-retest 

correlation was .70 (Hajcak, Huppert, Simons, & Foa, 2004). Foa et al. (2002) found significant 

positive correlations between the OCI-R and multiple other measures of OCD. For example, the 

Spearman correlation between the OCI-R with the MOCI was reported as .85. Additionally, 

ROC analyses demonstrated that the OCI-R was highly effective in discriminating between those 

with OCD and other groups, including those with other anxiety-related disorders as well as 

healthy controls.  

 Frost Multidimensional Perfectionism Scale – Concern over Mistakes Scale. The 

Concern over Mistakes Scale of the FMPS (Frost, Marten, Lahart, & Rosenblate, 1990) measures 

an individual’s tendency to experience negative emotions as a result of mistakes, to equate 

mistakes to failure, and to believe that mistakes result in a loss of respect. Perfectionism is 

considered a feature of both anorexia and bulimia, and research suggests that of the FMPS 

subscales, the Concern over Mistakes Scale may be most strongly associated with eating 

disorders (Bulik et al., 2003). Barrada and Roncero (2018) found a moderate correlation between 
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the TOS and the Concern over Mistakes Scale (r = .41). This study also assessed this relationship 

to further examine convergent validity of the English version of the TOS.    

 The Concern over Mistakes Scale contains nine items that participants are instructed to 

rate on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Sample 

items include, “If I fail partly, it is as bad as being a complete failure” and “If I do not do well all 

the time, people will not respect me” (Frost et al., 1990). In a university student sample, the 

original validation study reported a Cronbach’s alpha coefficient of .90 for the Concern over 

Mistakes Scale (Frost et al., 1990). Barrada and Roncero (2018) reported a similarly high internal 

consistency for the subscale (α = .91). Additionally, the Concern over Mistakes Scale has been 

shown to correlate significantly with the Socially-Prescribed Perfectionism Scale of the Hewitt 

and Flett Multidimensional Perfectionism Scale, a subscale that also measures a person’s 

tendency to fixate on failures or flaws in performance (Frost, Heimberg, Holt, Mattia, & 

Neubauer, 1993).  

 Positive and Negative Affect Schedule – Negative Affect Scale. The Negative Affect 

Scale of the PANAS (Watson, Clark, & Tellegen, 1988) measures subjective distress across a 

variety of unpleasant mood states, such as guilt, nervousness, and anger. Low negative affect is 

considered a state of “calmness and serenity” (Watson et al., 1988, p. 1063). The Negative Affect 

Scale contains 10 terms considered markers of negative affect (e.g., “distressed” and 

“ashamed”). The assessment asks participants to rate the extent to which they have experienced 

the feeling listed during the past few weeks on a 5-point Likert scale ranging from 1 (very 

slightly or not at all) to 5 (extremely). Although additional time instructions have been used for 

the PANAS, such as “at the present moment,” and “the past year,” “the past few weeks” was 
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selected for this study as it is more consistent with the instructions of the other measures being 

used. Because orthorexia is thought to be marked by a level of emotional distress (Dunn & 

Bratman, 2016), the Negative Affect Scale of the PANAS further examined convergent validity 

of the English version of the TOS.   

 In a sample of 586 college students given the time instructions “the past few weeks,” the 

Cronbach’s alpha coefficient for the Negative Affect Scale was .87 (Watson et al., 1988). Barrada 

and Roncero (2018) reported a similarly high internal consistency for the scale in their sample (α 

= .88). Additionally, factor analysis demonstrated strong primary loadings (.52 to .74) of the 10 

items on the Negative Affect factor, with acceptably low loadings on the Positive Affect factor (-

.16 to .01). The Positive Affect Scale was not used in this study, as negative affect was the 

construct of interest.  

 Situational Inventory of Body-Image Dysphoria – Short Form. The Situational 

Inventory of Body-Image Dysphoria – Short Form (SIBID; Cash, 2002) assesses a component of 

body image disturbance through measuring dysphoric body image emotions in specific contexts. 

Because researchers argue that body image disturbance is not a key component of orthorexia like 

it is for eating disorders such as anorexia and bulimia (e.g., Dunn & Bratman, 2016; Koven & 

Abry, 2015), the short version of the SIBID was included in this study to examine discriminant 

validity of the TOS. 

 The short form of the SIBID, based on the original 48-item version (Cash, 1994), 

contains 20 items that participants are asked to rate based on how often they have had negative 

feelings about their appearance in the given situation (e.g., “When I look at myself in the 

mirror”; “When I am trying on new clothes at the store”). Items are rated using a 5-point Likert 
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scale ranging from 0 (never) to 4 (always or almost always). Higher scores are indicative of 

greater body image dysphoria. Cash (2002) administered his 20-item version to eight different 

college student samples (nearly 2,000 students total), and reported Cronbach’s alpha coefficients 

ranging from .94 to .96 for women, and between .93 to .94 for men. Test-retest reliability was .87 

for a sample of 118 women after one month. The short form of the SIBID correlated very 

strongly with the original version (r > .95).   

Demographics. The survey included a demographics questionnaire (see Appendix E), 

which gathered relevant background information including participants’ age, gender identity, 

ethnicity, height, approximate weight, college major, food allergies, dieting history, history of 

obsessive-compulsive disorder, and history of eating disorders. As part of dieting history, 

participants were asked if they had ever followed specific, common diets (gluten-free, raw foods, 

low-carbohydrate), and were also given the option to write in any additional diets they had 

engaged in. Each time a participant endorsed participation in a diet, they were asked if the diet 

was recommended by a health-care professional.  

Procedure 

 To this author’s knowledge, the English version of the TOS was translated from Spanish 

to English by an experienced professional, but had never been back-translated. As such, back-

translation was a desirable step. The English version of the TOS was provided to a graduate 

student who earned her bachelor’s degree in Spain and, at the time back-translation occurred, 

was a second-year graduate teaching assistant in the Spanish department at a major southeastern 

United States university. She was blinded to the original Spanish version of the TOS, per the 

accepted procedure (Sperber, 2004). This student translated the English version of the TOS to 
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Spanish. Her translated version was then compared to the original Spanish version of the TOS. A 

second individual, also a graduate student in the Spanish department and originally from Spain, 

reviewed the two Spanish versions (original and back-translated) to determine the comparability 

of language and ensure that any differences in language would result in equivalent interpretation, 

per the recommended procedure (Sperber, 2004). This individual determined that most items 

were equivalent in meaning despite some minor differences in language choice. However, he 

identified that there were slight differences in meaning when comparing items 3 and 13 of the 

original Spanish TOS to the back-translated TOS. This author chose to move forward with using 

the published English TOS as is. Potential impacts of translation on the study results will be 

addressed in the final discussion.  

Following the back-translation procedure, all study measures were input into Qualtrics, 

online software used for creating surveys and collecting and analyzing data. Once Institutional 

Review Board approval was gained, the survey became available for completion through SONA 

research participation systems. Participants were provided with an informed consent information 

letter (see Appendix F) and agreed to participate before they could access the survey. The TOS, 

SHAI, EAT-26, OCI-R, Concern over Mistakes Scale of the FMPS, Negative Affect Scale of the 

PANAS, and SIBID were presented to participants in a randomized sequence to control for order 

effects. The demographics questionnaire was presented last. A total of nine attention check items 

(e.g., “If you are reading this, select slightly agree as your answer”) were dispersed throughout 

the survey, and data from those who failed these were excluded from analyses. Summative 

scoring was used for all measures except the SIBID, for which a mean score across items was 

calculated (as is typical for this measure). 
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Statistical Analyses 

 To test Hypothesis 1, that the two-factor structure of the TOS would be replicated in an 

English-speaking sample, with each item loading onto the same factor reported in Barrada and 

Roncero (2018), confirmatory factor analysis (CFA) was used. Because CFA did not yield the 

hypothesized factor structure, an exploratory factor analysis (EFA) was run to further investigate 

factor structure of the TOS.  

 To test Hypothesis 2, that internal consistency reliabilities for each TOS factor would be 

in a similar range as those reported in Barrada & Roncero (2018) in an English-speaking sample, 

Cronbach’s alpha was calculated. 

 To test Hypothesis 3, that scores on the EAT-26, OCI-R, Concern over Mistakes Scale of 

the FMPS, and Negative Affect Scale of the PANAS would moderately correlate with scores on 

the TOS, correlation analyses were used.  

 To test Hypothesis 4, that scores on the SIBID would relate more strongly to scores on 

the EAT-26 than to scores on either subscale of the TOS, a z-test of the beta weights was used.  

To test Hypothesis 5, that scores on the SHAI would relate to scores on the TOS, 

correlation analyses were used.  

To test Hypothesis 6, that the Orthorexia Nervosa subscale of the TOS would be more 

strongly related to scores on the SHAI than the Healthy Orthorexia subscale would, a z-test of 

the beta weights was used.  
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IV. Results 

 This chapter summarizes the results of the analyses used to test the study hypotheses.  

Factor structure 

 Confirmatory factor analysis (CFA). CFA was conducted using structural equation 

modeling software (EQS) in order to validate the two-factor structure of the TOS identified by 

Barrada and Roncero (2018). Several absolute fit indices were used to evaluate the CFA. The 

chi-square test for goodness of fit (2) is the most common absolute fit index, but has some 

limitations in that it is dependent on sample size (Harrington, 2009). To account for this, the 2 

to degrees of freedom (df) ratio is often used to assess model fit (Cangur & Ercan, 2015). This 

ratio suggests an acceptable fit when it produces a value of 3 or less. For both the root mean 

square error of approximation (RMSEA) and Standardized Root Mean Square Residual (SRMR), 

values between .05 and .10 are considered acceptable, and values less than .05 are considered 

good. A 90% confidence interval is typically calculated for the RMSEA in order to take into 

account the imprecision in the sample estimate of fit, and to enable one to say with 90% certainty 

that the given range contains the true value of the fit index for that model in the population 

(MacCallum, Browne, & Sugawara, 1996). The Comparative Fit Index (CFI), Goodness of Fit 

Index (GFI), and Bentler-Bonett Normed Fit Index (NFI) produce values between 0 and 1, and 

high values suggest satisfactory fit. Specifically, values above .90 are considered acceptable, 

while values greater than .95 are considered good.  

 Overall, the CFA conducted in this study yielded a model with less than ideal fit (see 

Table 1; Figure 1). The 2 (411.54) was significant (p <.001), and the 2/df (3.49) was above the 

recommended cutoff. Although the RMSEA (.09, 90% CI [.08, .10]) and SRMR (.08) values 
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were considered marginal to acceptable, the CFI (.87), GFI (.85), and NFI (.83) all fell below the 

recommended cutoff for satisfactory fit. Because of these poor fit indices, tests for dropping 

(Wald Test) and adding (Lagrange Multiplier Test) parameters were reviewed to determine 

possible alterations to improve model fit. Only the Lagrange Multiplier Test suggested changes 

expected to significantly improve model fit. The first recommended change involved reallocating 

item 8 (“I mainly eat foods that I consider to be healthy”) to the Orthorexia Nervosa factor. 

However, this item did not fit with the latent construct of Orthorexia Nervosa, so this adjustment 

was not made.  

The next suggested change to the model, based on the Lagrange Multiplier Test, involved 

allowing item 3 (“I believe that the way I eat is healthier than that of most people”) to load onto 

the Orthorexia Nervosa factor (expected change in 2 = 25.24, p = <.001). One could argue that 

this item captures the element of superiority theorized to be common in orthorexia (Bratman & 

Knight, 2000; Moroze et al., 2015). Therefore, an adjusted CFA was conducted on the TOS 

initial model with item 3 reallocated to the Orthorexia Nervosa factor (see Figure 2). 

Improvements in model fit were minimal (see Table 1). The 2 (397.62) decreased slightly, but 

remained significant (p <.001), and 2/df (3.40) was still well above the recommended cutoff. 

The RMSEA (.09, 90% CI [.08, .10]) and SRMR (.08) values remained marginal to acceptable, 

but CFI (.88), GFI (.86), and NFI (.84) were unsatisfactory.  

Per the Lagrange Multiplier Test results for this second CFA model, one more adjusted 

CFA was conducted on the model (see Figure 3). This change involved enabling item 2 (“I spend 

a lot of time buying, planning and/or preparing food so my diet will be as healthy as possible”) to 

load onto the Orthorexia Nervosa factor (expected change in 2 = 25.12, p <.001). It was 
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reasoned that spending “a lot of time” on dietary preparations could represent a negative 

consequence of preoccupation with a healthy diet, versus the “healthy interest” in diet that 

Healthy Orthorexia is said to measure. Once again, however, this adjustment did not result in an 

acceptable model fit (see Table 1). Only small changes were observed in the 2 statistics (2 = 

388.71, p <.001; 2/df = 3.35) and other fit indices (RMSEA = .09, 90% CI [.08, .10]; SRMR = 

.07; CFI = .88; GFI = .87; NFI = .84).  

 As a next step, the data were re-analyzed through a three-factor solution (see Figure 4). 

Items were grouped based on theory. Specifically, proposed factor 1 (F1; items 1, 8, 11) 

consisted of items addressing seemingly benign interest in healthy eating (e.g., “I feel good when 

I eat healthy food”). The second proposed factor (F2; items 2, 3, 6, 7, 9, 15) included items 

denoting a potentially obsessive relationship with healthy eating (e.g., “My concern with healthy 

eating takes up a lot of my time”). The third proposed factor (F3; items 4, 5, 10, 12, 14, 16, 17) 

was comprised of items describing clear negative consequences related to fixation on healthy 

eating (e.g., “If, at some point, I eat something that I consider unhealthy, I punish myself for it”). 

The goodness-of-fit statistics for the three-factor model were poor (2 = 407.16, p <.001; 2/df = 

4.15; RMSEA = .10, 90% CI [.09, .11]; SRMR = .09; CFI = .86; GFI = .85; NFI = .82; see Table 

1). Again, the Wald and Lagrange Multiplier tests were consulted for possible adjustments to 

enhance model fit. Only the Lagrange Multiplier Test suggested changes, and based on these, 

items 3 (F2; “I believe that the way I eat is healthier than that of most people”) and 9 (F2; “My 

concern with healthy eating takes up a lot of my time”) were allowed to load onto F3 (see Figure 

5). These alterations to the model resulted in an improved, but ultimately inadequate fit (see 

Table 1). The 2 (300.08) decreased but remained significant (p <.001), and 2/df (3.13) was 
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still above the recommended cutoff. The RMSEA (.08, 90% CI [.07, .09]), SRMR (.07), and CFI 

(.91) values were acceptable, but not good, and the GFI (.89) and NFI (.87) values were 

unsatisfactory. 

 Exploratory factor analysis (EFA). Since CFA did not yield the hypothesized factor 

structure and following the suggested adjustments did not result in adequate model fit, EFA was 

the next step in investigating factor structure of the TOS. EFA was conducted using Statistical 

Package for the Social Sciences (SPSS) software. The maximum likelihood (ML) extraction 

method with promax rotation and a criterion of eigenvalues greater than 1 was used for all EFAs. 

For each EFA, the scree plot, eigenvalues, and item fit with theory were reviewed to decide upon 

the optimal number of factors to retain.  

 Initially, all 17 of the original TOS items were included in analysis. The first iteration of 

the EFA resulted in a three-factor solution that accounted for 58.8% of the variance. However, 

there were several cross-loadings between factors, and only two items loaded cleanly onto factor 

3. In reviewing the four items without clean loadings (differentiation less than .20; items 10, 13, 

15, and 16), it was determined based on theory that items 13 and 15 would be removed, and 

items 10 and 16 would be retained. Item 13 (“I prefer to eat a small quantity of healthy food 

rather than a lot of food that may not be healthy”) was removed due to problematic wording and 

difficulty interpreting fit with orthorexia. This statement seemingly confounds quantity and 

health. In addition, as has been discussed in the literature, quantity is said not to be important in 

orthorexia (e.g., Varga et al., 2013). Furthermore, when the original Spanish TOS was compared 

to the back-translated TOS as part of the study methods, item 13 was identified as having a slight 

difference in meaning. Therefore, it is possible that item 13 did not translate well to English. 
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Item 15 (“I try to convince people from my environment to follow my healthy eating habits”) 

was removed due to a lack of clarity theoretically regarding how to interpret and group this item. 

Barrada and Roncero (2018) classified item 15 as part of the Healthy Orthorexia subscale. 

However, one could argue that “convincing others” to follow one’s eating habits is behavior that 

goes beyond general interest in healthy eating and could suggest obsessionality, negative 

influence on social relationships, or a sense of superiority. Although the item does not describe a 

negative impact of preoccupation with a healthy diet as overtly as, for instance, item 5 (“My 

social relations have been negatively affected by my concern about eating healthy food”), it also 

does not seem benign. The very poor differentiation (.05) in loadings between factors 1 and 2 for 

item 15 lends further support to this theory. Items 10 (“I am concerned about the possibility of 

eating unhealthy foods”) and 16 (“If, at some point, I eat something that I consider unhealthy, I 

punish myself for it”) were retained due to clear theoretical fit with orthorexia and the way it has 

been defined in the literature.  

 Running EFA again using the eigenvalue rule, with items 13 and 15 removed, resulted in 

a two-factor solution that accounted for 54.5% of the variance. Each item loaded cleanly onto its 

hypothesized factor (7 items on the Healthy Orthorexia factor, 8 items on the Orthorexia 

Nervosa factor). The average factor loading on Healthy Orthorexia was .68, and the average 

factor loading on Orthorexia Nervosa was .66. Table 2 contains the factor loadings for each item. 

The correlation between factors was .47, suggesting the two constructs were related but 

differentiable. This two-factor solution with 15 items was preferred over the three-factor solution 

with 17 items due to cleaner and more theoretically consistent loadings.   
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Internal consistency reliability 

 Using the solution produced from exploratory factor analysis, internal consistency 

reliabilities were calculated for each subscale of the TOS. The Cronbach’s alpha coefficient for 

the seven-item Healthy Orthorexia subscale was .87. For the eight-item Orthorexia Nervosa 

subscale, the Cronbach’s alpha coefficient was .86. As predicted, both alpha values were in a 

similar range to those reported in Barrada and Roncero’s TOS development study (α = .85 and α 

= .81, respectively), and represented satisfactory levels of internal consistency.  

Tests of relationships between orthorexia (TOS) and theoretically related psychological 

constructs 

 Before determining correlations between constructs, means and standard deviations for 

each of the measured variables were computed (see Table 3). Subsequently, correlations between 

orthorexia (Healthy Orthorexia and Orthorexia Nervosa subscales) and several theoretically 

related psychological constructs and disorders, including eating disorder symptoms (EAT-26), 

obsessive-compulsive disorder symptoms (OCI-R), perfectionism (FMPS Concern over Mistakes 

Scale), and emotional distress (PANAS Negative Affect Scale) were calculated (see Table 4). The 

third hypothesis proposed that scores on the EAT-26, OCI-R, Concern over Mistakes Scale of 

the FMPS, and Negative Affect Scale of the PANAS would moderately correlate (i.e., r would 

exceed .30, but would not exceed .70) with scores on the Orthorexia Nervosa subscale of the 

TOS. As expected, all relationships with Orthorexia Nervosa fell within the expected, moderate 

range, including eating disorder symptoms (EAT-26; r = .61, p <.001), obsessive-compulsive 

disorder symptoms (OCI-R; r = .32, p <.001), perfectionism (FMPS Concern over Mistakes 

Scale; r = .34, p <.001), and emotional distress (PANAS Negative Affect Scale; r = .31, p <.001). 
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These moderate correlations lend support to both the convergent and discriminant validity of the 

TOS by demonstrating that the instrument is measuring a construct that is related, but distinct 

from disordered eating, obsessive-compulsive disorder, perfectionism, and general emotional 

distress, respectively.  

Strength of the relationship between body image disturbance and eating disorder 

symptoms as compared to the relationship between body image disturbance and orthorexia 

Because body image disturbance is said not to be an element of orthorexia (e.g., Dunn & 

Bratman, 2016; Varga et al., 2013), the fourth hypothesis theorized that scores on the SIBID (i.e., 

body image disturbance) would relate more strongly to scores on the EAT-26 (i.e., eating 

disorder symptoms) than to scores on either subscale of the TOS. Using a z-test of the beta 

weights (Lenhard & Lenhard, 2014), the strength of the relationship between body image 

disturbance (SIBID) and eating disorder symptoms (EAT-26; r = .54, p <.001) was first 

compared to the relationship between body image disturbance (SIBID) and interest and 

engagement in healthy eating (Healthy Orthorexia; r = -.05, p = .415), and then compared to the 

relationship between body image disturbance (SIBID) and pathological preoccupation with 

healthy eating (Orthorexia Nervosa; r = .45, p <.001). As anticipated, the relationship between 

body image disturbance and eating disorder symptoms was significantly stronger than the 

relationship between body image disturbance and interest and engagement in healthy eating (z = 

9.35, p <.001). Similarly, as expected, the relationship between body image disturbance and 

eating disorder symptoms was significantly larger than the relationship between body image 

disturbance and pathological preoccupation with healthy eating (z = 1.98, p = .024). These 

results provide further support for the discriminant validity of the TOS. 
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Health anxiety and orthorexia 

Correlation analyses were conducted to examine the fifth hypothesis, which predicted 

that scores on the SHAI (i.e., symptoms of health anxiety) would relate to scores on the TOS 

(i.e., symptoms of orthorexia). There was a moderate correlation between scores on the SHAI 

and scores on the Orthorexia Nervosa subscale of the TOS (r = .40, p < .001). The relationship 

between scores on the SHAI and scores on the Healthy Orthorexia subscale of the TOS was 

insignificant (r = .06, p = .308).  

 A z-test of the beta weights (Lenhard & Lenhard, 2014) was used to compare the strength 

of the relationship between symptoms of health anxiety (SHAI) and pathological preoccupation 

with healthy eating (Orthorexia Nervosa; r = .40, p <.001) to the relationship between health 

anxiety (SHAI) and interest and engagement in healthy eating (Healthy Orthorexia; r = .06, p = 

.308). The sixth hypothesis proposed that Orthorexia Nervosa would relate more strongly to 

scores on the SHAI than would Healthy Orthorexia. This hypothesis was confirmed by the z-test 

of the beta weights, which demonstrated that the relationship between Orthorexia Nervosa and 

health anxiety was significantly stronger than the relationship between Healthy Orthorexia and 

health anxiety (z = 6.04, p <.001). These results lend support to the hypothesized relationship 

between health anxiety and pathological fixation on healthy eating, and reinforce the 

distinctiveness of the two TOS factors. 

History of dieting and orthorexia 

 Independent-samples t-tests were conducted to compare symptoms of orthorexia in those 

with a history of dieting (62.2% of the sample) to those with no history of dieting (37.8% of the 

sample). Results from the first t-test demonstrated that on the Healthy Orthorexia subscale, those 
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with a history of dieting (M = 10.76, SD = 4.56, N = 189) scored significantly higher than those 

without a history of dieting (M = 7.75, SD = 4.44, N = 115), t(302) = 5.64, p < .001; d = 0.65. 

Similarly, on the Orthorexia Nervosa subscale, those with a history of dieting (M = 6.32, SD = 

4.89, N = 189) scored significantly higher than those with no history of dieting (M = 3.24, SD = 

3.80, N = 115), t(284) = 6.12, p < .001; d = 0.73. For this second t-test, Levene’s Test for 

Equality of Variances was significant (F = 10.74, p = .001), so degrees of freedom were adjusted 

from 302 to 284. The effect sizes (Cohen’s d) of a history of dieting on Healthy Orthorexia and 

Orthorexia Nervosa reflected medium to large effect sizes (Cohen, 1988). 

 

  



77 
 
 

 

Table 1 

Absolute Fit Indices of CFA Models for the TOS 

Model  df df  RMSEA RMSEA CI₉₀ SRMR CFI GFI NFI 

Initial two-factor 411.54* 118 3.49 .09 .08 – .10 .08 .87 .85 .83 

Two-factor, with item 

3 reallocated to ON 
397.62* 117 3.40 .09 .08 – .10 .08 .88 .86 .84 

Two-factor, with item 

2 reallocated to ON 
388.71* 116 3.35 .09 .08 – .10 .07 .88 .87 .84 

Three-factor, grouped 

based on theory 
407.16* 98 4.15 .10 .09 – .11 .09 .86 .85 .82 

Three-factor, with 

items 3 and 9 

reallocated to factor 3 

300.08* 96 3.13 .08 .07 – .09 .07 .91 .89 .87 

      
             

 

*p < .001 

 

Note: ON = Orthorexia Nervosa subscale of the TOS. 
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Table 2 

Exploratory Factor Analysis Pattern Matrix 

Item # 

Healthy 

Orthorexia 

Orthorexia 

Nervosa 

TOS_1  .40  .08 

TOS_2  .84 -.05 

TOS_3  .84 -.10 

TOS_4  .05  .63 

TOS_5  .00  .61 

TOS_6  .68  .17 

TOS_7  .49  .24 

TOS_8  .93 -.16 

TOS_9  .24  .59 

TOS_10  .08  .63 

TOS_11  .54  .05 

TOS_12 -.12  .80 

TOS_14  .06  .59 

TOS_16 -.12  .72 

TOS_17 -.01  .67 
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Table 3 

 

Means, Standard Deviations, and Reliability Coefficients for TOS and Theoretically Related 

Constructs 

                                                                                                                                  

Predictor     M     SD     α   

TOS Healthy Orthorexia 9.62 4.74 .87  

TOS Orthorexia Nervosa 5.15 4.74 .86  

EAT-26 10.31 9.27 .85  

OCI-R 16.54 11.19 .89  

FMPS Concern Over Mistakes 25.63 7.52 .90  

PANAS Negative Affect 22.59 8.04 .88  

SHAI 15.37 7.87 .90  

SIBID 1.90 1.08 .97  

BMI 24.37 4.61 N/A  

          

 

Note: TOS = Teruel Orthorexia Scale, EAT-26 = Eating Attitudes Test-26, OCI-R = Obsessive-

Compulsive Inventory-Revised, FMPS = Frost Multidimensional Perfectionism Scale, PANAS = 

Positive and Negative Affect Schedule, SHAI = Short Health Anxiety Inventory, SIBID = 

Situational Inventory of Body-Image Dysphoria, BMI = Body Mass Index. 
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Table 4 

 

Intercorrelations for the TOS and Measures of Theoretically Related Constructs         

                                                                                                                          

               1        2        3        4        5        6        7        8               

1  TOS Healthy Orthorexia        

2  TOS Orthorexia Nervosa            .47*             

3  EAT-26            .31*   .61*        

4  OCI-R           -.04     .32*   .27*        

5  FMPS Concern Over Mistakes    .04     .34*   .38*   .49* 

6  PANAS Negative Affect             -.12     .31*   .36*   .46*   .44* 

7  SHAI            .06     .40*   .45*   .47*   .45*   .50* 

8  SIBID           -.05     .45*   .54*   .41*   .50*   .51*   .49*        

9  BMI            -.08     .10     .07     .06     .03     .05     .10    .22* 

______________________________________________________________________________ 

 

Note: TOS = Teruel Orthorexia Scale, EAT-26 = Eating Attitudes Test-26, OCI-R = Obsessive-

Compulsive Inventory-Revised, FMPS = Frost Multidimensional Perfectionism Scale, PANAS = 

Positive and Negative Affect Schedule, SHAI = Short Health Anxiety Inventory, SIBID = 

Situational Inventory of Body-Image Dysphoria, BMI = Body Mass Index. 

 

*p < .001 
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Figure 1. TOS model fit and standardized loadings for the initial CFA. 
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Figure 2. Model fit and standardized loadings for the CFA with item 3 reallocated to the 

Orthorexia Nervosa factor.  
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Figure 3. Model fit and standardized loadings for the CFA with item 2 reallocated to the 

Orthorexia Nervosa factor. 
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Figure 4. Model fit and standardized loadings for the CFA with a three-factor solution. 
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Figure 5. Model fit and standardized loadings for the CFA with a three-factor solution with items 

3 and 9 reallocated from factor 2 to factor 3. 
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V. Discussion 

 This study had two major aims: to investigate the psychometric properties of the English 

version of a promising new instrument designed to assess orthorexia, and to examine the 

relationship between orthorexia and health anxiety, which have been theoretically linked since 

orthorexia was first conceptualized. This section discusses the implications of the findings 

presented in Chapter 4, addresses the limitations of the study, and recommends areas for future 

research. 

Implications of Findings 

 Back-translation. The English version of the TOS was translated from Spanish to 

English by an experienced professional before its publication in 2018 (Barrada & Roncero), but 

had never been back-translated. This study followed the recommended procedure for back-

translation (Sperber, 2004), and the individual who reviewed the two Spanish versions (original 

and back-translated) to determine the comparability of language noted that there were slight 

differences in meaning when comparing items 3 and 13 of the original Spanish TOS to the back-

translated version. As planned, this author chose to move forward with the published English 

TOS for the purposes of this study and was still able to gather support for the convergent and 

discriminant validity of the instrument. However, future research with the measure may benefit 

from an expert review committee comprised of the back-translators and developers of the 

instrument to consider possible modifications to the English version of the TOS in order to 

complete the translation process (Küҫükdeveci, Sahin, Ataman, Griffiths, & Tennant, 2004). 

 Factor structure. CFA did not yield the hypothesized two-factor structure found in the 

TOS development study (Barrada & Roncero, 2018), even when consulting modification indices. 
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Consequently, EFA was conducted to further investigate the factor structure of the English 

version of the TOS. The first iteration of the EFA resulted in a three-factor solution; however, 

there were several cross-loadings between factors, and only two items loaded cleanly onto factor 

3. After removing two items without clean loadings, which also happened to lack theoretical 

clarity, a second iteration of EFA yielded a two-factor solution in which each item loaded cleanly 

onto its hypothesized factor. The items that were removed included items 13 (“I prefer to eat a 

small quantity of healthy food rather than a lot of food that may not be healthy”) and 15 (“I try to 

convince people from my environment to follow my healthy eating habits”) Item 13 seemed to 

confound quantity and health. In addition, quantity is said not to be important in orthorexia 

(Koven & Abry, 2015; Varga et al, 2013). Item 15 was supposed to load onto the Healthy 

Orthorexia factor, but theoretically did not appear to fit well with either scale. Trying to 

“convince” others to follow one’s dietary practices seems to go beyond a general interest in 

healthy eating, and could imply obsessionality, negative impact on social relationships, or the 

“intolerance to other’s food beliefs” outlined in the diagnostic criteria proposed by Moroze et al. 

(2015). However, the item also does not suggest negative consequences of preoccupation with 

healthy eating as clearly as the other items on the Orthorexia Nervosa scale (e.g., “I feel 

overwhelmed or sad if I eat food that I consider unhealthy”).  

The 15-item, two-factor model was preferred over the 17-item, three-factor version due to 

cleaner and more theoretically consistent loadings. Thus, a 15-item version of the English TOS 

was adopted for use throughout the remaining data analyses in this study. The fact that the 

original findings in regard to factor structure were not replicated with an American sample, using 

the English version of the instrument provided in Barrada and Roncero (2018), suggests potential 
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issues with translation or the possibility of unique cultural factors in the United States that result 

in different interpretations of items.  

 Internal consistency. Using the 15-item, two-factor solution established using EFA, 

internal consistency reliabilities were calculated for each subscale of the TOS. The Cronbach’s 

alpha coefficients were .87 for the seven-item Healthy Orthorexia subscale and .86 for the eight-

item Orthorexia Nervosa subscale. As expected, these values were in a similar range to those 

reported in Barrada and Roncero’s study (α = .85 and α = .81, respectively), and represent 

satisfactory levels of internal consistency far superior to those reported for the ORTO-15 and 

many of its derivatives, as well as the BOT. For example, Cronbach’s alpha for the English 

version of the ORTO-15 has been reported as low as .14 (McInerney-Ernst, 2011). Cronbach’s 

alpha for the BOT has been reported at .73 (Andreas et al., 2018). The comparatively strong 

internal consistency of the English version of the TOS provides evidence of its reliability and 

suggests that it may be a higher quality assessment tool than what has most commonly been used 

to measure orthorexia.  

Convergent and discriminant validity. As expected, the Orthorexia Nervosa subscale 

of the TOS, which represents pathological preoccupation with healthy eating, correlated 

moderately with eating disorder symptoms, obsessive-compulsive disorder symptoms, 

perfectionism, and emotional distress. This is consistent with the current theoretical 

understanding of orthorexia and lends support to the convergent validity of the TOS. It also 

replicates Barrada and Roncero’s (2018) results, which demonstrated moderate correlations 

between orthorexia and eating disorder symptoms, obsessive-compulsive disorder symptoms, 

perfectionism, and emotional distress (using the same measures to assess each construct). 
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Furthermore, these results suggest that the TOS seems to have superior discriminant validity to 

the EHQ measure of orthorexia, which correlated more strongly with the EAT-26 (r = .79) than 

the TOS did (r = .61). The Healthy Orthorexia subscale of the TOS, which represents interest 

and engagement in healthy eating that is considered non-problematic, was unrelated or 

negatively related to obsessive-compulsive disorder symptoms, perfectionism, and emotional 

distress.  

Although there was a moderate correlation between interest in healthy eating and eating 

disorder symptoms, it was not as strong as the relationship between orthorexia and eating 

disorder symptoms. Overall, these results speak to the distinctiveness of the subscales and how 

orthorexia goes beyond interest and engagement in healthy eating – it represents a level of 

preoccupation that is unhealthy and associated with psychological distress and impairments in 

functioning. For example, orthorexia may impact one’s ability to engage socially or to allow for 

flexibility in one’s diet without subsequent shame, anxiety, or self-punishment. For those 

practicing in health-related fields, this is an important distinction to keep in mind when 

considering whether a person’s behavior may be concerning or problematic.  

As anticipated, the relationship between body image disturbance and eating disorder 

symptoms was significantly stronger than the relationship between body image disturbance and 

orthorexia. Theoretically, body image disturbance is supposed to be absent or unimportant in 

orthorexia (Dunn & Bratman, 2016; Varga et al., 2013), whereas it is a central component of 

anorexia and bulimia. Although a moderate association was found between the Orthorexia 

Nervosa subscale of the TOS and body image disturbance, this relationship was significantly 

weaker than the correlation between eating disorder symptoms and body image disturbance. 
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There was no association found between the Healthy Orthorexia subscale of the TOS and body 

image disturbance. These findings support the discriminant validity of the TOS.  

Orthorexia and health anxiety. A moderate correlation was found between orthorexia 

and health anxiety. This is consistent with the results of the two known studies (both conducted 

in Hungary) that previously examined the relationship between the two constructs (Kiss-Leizer et 

al., 2019; Tóth-Király et al., 2019), and offers further support for the convergent validity of the 

TOS. A comparison of the strength of the relationship between health anxiety and orthorexia 

versus health anxiety and interest in healthy eating showed that the relationship between 

Orthorexia Nervosa and health anxiety was significantly stronger than the relationship between 

Healthy Orthorexia and health anxiety, with health anxiety symptoms explaining 16.2% of the 

variance in Orthorexia Nervosa scores. In contrast, symptoms of health anxiety did not explain a 

significant amount of the variance in Healthy Orthorexia scores. These findings are some of the 

first to provide research support for the long-hypothesized connection between orthorexia and 

health anxiety, and the first to do so in the United States.  

Additional findings of note. Although BMI has been presented as a possible 

epidemiological factor associated with orthorexia (for example, Fidan et al. [2010] suggested that 

as BMI increases, so does the risk of orthorexia), this study found a very weak and 

nonsignificant correlation between symptoms of orthorexia and BMI. This aligns with the 

findings of Barrada and Roncero (2018) and several others (e.g., Arusoğlu et al., 2008; Oberle & 

Lipschuetz, 2018), who found no relationship between BMI and orthorexia.  

Also of note was that over sixty percent of the sample reported they had engaged in at 

least one diet during their lifetime. The most common was a low-carbohydrate diet, followed by 
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a gluten-free diet. In many cases, participants reported following these diets without receiving a 

recommendation to do so from a health-care professional. Respondents had the opportunity to 

write in additional diets they had engaged in that were not specifically asked about in the study, 

and nearly 30% of the sample provided names or descriptions of additional diets. Diets 

mentioned more than once included keto, intermittent fasting, vegetarian, paleo, vegan, low-

calorie, juicing, Whole30, pescatarian, military, South Beach, dairy-free, low FODMAP, low-

sugar, liquid, and low-cholesterol. These results speak to the pervasiveness of diet culture in the 

United States amongst the college student population. This is concerning considering how 

orthorexia is said to begin with instituting dietary restrictions that continue to escalate over time 

(Bratman & Knight, 2000; Dunn & Bratman, 2016). Additionally, dieting has been established as 

a significant risk factor for the development of an eating disorder (Jacobi, Hayward, de Zwaan, 

Kraemer, & Agras, 2004; Neumark-Sztainer et al., 2006; Stice, Marti, & Durant, 2011). 

Furthermore, results of independent-samples t-tests conducted in this study demonstrated that on 

both the Healthy Orthorexia and Orthorexia Nervosa subscales of the TOS, those with a history 

of dieting scored significantly higher, on average, than those without a history of dieting. It is 

also concerning that most participants in this study who followed diets did so without the 

endorsement of a health-care professional.  

Limitations 

 There are several limitations to this study that warrant acknowledgment. First, the sample 

consisted of 304 college students from one southeastern United States university, the vast 

majority of whom identified as white (86%) and cisgender (98%). Cisgender women made up 

72% of the sample, while cisgender men represented only 26%. Participants’ ages ranged from 
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18 to 45, but nearly 95% of the sample fell between the ages of 18 and 23. These sample 

characteristics limit the generalizability of results, as they are not representative of United States 

college students as a whole. Attitudes and trends related to food, health, and dieting may vary 

geographically and across different cultural groups. Furthermore, socioeconomic status was not 

assessed as part of the demographic questionnaire. Socioeconomic status can have a significant 

impact on one’s ability to access foods considered “healthy” and “pure.”  

 Secondly, the cross-cultural validity of the TOS remains uncertain. Although the 

evidence gathered in this study regarding the internal consistency and convergent and 

discriminant validity of the instrument provides support for its use with an English-speaking 

sample, we cannot be sure if items meant the same thing to U.S. participants as they did to the 

original participants located in Spain. It is possible that there are cultural differences in 

orthorexia and how it manifests, or in how symptoms are described. This could relate to why the 

back-translation in this study was imperfect, or why the original factor structure was not 

replicated with the American sample. In the same vein, and as referenced above, we also cannot 

generalize the results of this study to other cultural groups within the U.S., and therefore cannot 

be sure whether the English TOS is cross-culturally valid in that sense, either. 

 Third, although the TOS has psychometric properties overall superior to those of the most 

commonly used assessments of orthorexia, the fact that there is no consensus in the literature 

regarding the definition or diagnostic criteria for orthorexia limits comprehension of the 

measure’s content validity. Establishing a standardized definition and official diagnostic criteria 

for orthorexia would aid in the creation of stronger psychometric tools and provide a helpful lens 

through which to evaluate the inconsistencies present in the current literature. Related to this, 



93 
 
 

 

there has been no cutoff proposed for the TOS. A cutoff would give scores on the measure more 

meaning, increase clinical utility of the assessment, and allow for prevalence estimates to be 

made. 

 All data gathered in this study were self-reported, which represents another limitation. 

Various biases, such as social desirability bias, may have impacted how participants responded. 

Furthermore, some participants may have lacked the introspective ability to provide accurate 

answers. Also, 27.3% of initial survey respondents were excluded from the sample used in data 

analyses due to failing one or more attention checks. It is possible that the individuals who failed 

had some characteristic differences from those who passed all attention checks. In addition, 

because this study did not evaluate test-retest reliability, it is impossible to know how stable 

responses are to this measure over time.  

It is also important to note that this study cannot address causation between symptoms of 

orthorexia and other psychological conditions, such as health anxiety. Although results showed 

that health anxiety symptoms explained a significant percentage of the variance in symptoms of 

orthorexia, causation cannot be inferred from this finding. Further, this study did not screen and 

eliminate participants with existing eating disorders, obsessive-compulsive disorder, or somatic 

symptom and related disorders. This makes it impossible to know for sure whether the 

relationships found between symptoms of orthorexia and other relevant constructs (e.g., 

perfectionism, emotional distress) were independent of other conditions such as anorexia or 

obsessive-compulsive disorder. Lastly, the two-factor, 15-item solution for the TOS that was 

established through EFA and used in the subsequent data analyses in this study was not 

confirmed using CFA. 
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Conclusions and Directions for Future Research 

 This was the first known study to investigate psychometric properties of the English 

version of the TOS, and found support for the internal consistency reliability, convergent 

validity, and discriminant validity of the measure. Although CFA did not result in the 

hypothesized two-factor structure of the instrument, a set of EFAs yielded a 15-item, two-factor 

solution with clean and theoretically consistent loadings. Another U.S. sample is needed to 

confirm the fit of this model. It may also be useful to repeat the back-translation procedure 

completed in this study and further evaluate any differences in meaning found between the 

original and back-translated Spanish versions of the TOS. If differences are found, the back-

translators and additional experts may want to consider making modifications in wording for 

relevant English items. In addition, measurement invariance testing, which examines whether 

items have equivalent meanings across different groups, would be a useful next step. 

Measurement invariance testing is considered especially important in cross-cultural research that 

involves the use of translated versions of an assessment (Cheung & Rensvold, 2002). 

Additionally, exploring the validity of the English TOS for use within different cultural groups in 

the U.S. is warranted. Overall, continuing to investigate the psychometric properties of the 

English version of the TOS, including cross-cultural validity, and beginning to incorporate it in 

the research on orthorexia is important, because the most common measures used to assess 

orthorexia are deeply flawed psychometrically (Missbach et al., 2017; Meule et al., 2020; 

Roncero et al., 2017). Use of the TOS instead of the ORTO-15 or BOT will likely contribute to 

higher quality research on orthorexia.  
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 This was also one of the first studies to examine the relationship between symptoms of 

health anxiety and symptoms of orthorexia, and was the first known study to do so with an 

English-speaking sample. This study found a moderate association between health anxiety and 

orthorexia, and demonstrated that health anxiety accounted for a significant proportion of the 

variance in symptoms of orthorexia. Further studies should explore this relationship in larger and 

more representative samples, as it may have important implications for understanding the 

etiology and treatment of orthorexia. For example, several researchers have speculated that 

orthorexia may serve as a means of coping with health anxiety (Barthels et al., 2015; Kiss-Leizer 

et al., 2019; Tóth-Király et al., 2019), which, if true, suggests that health anxiety may underlie 

the development of orthorexia. Qualitative research studying those who score highly on the TOS 

may be useful in better understanding the development of orthorexia, and whether health anxiety 

is a common underlying concern. In addition, because this study used only correlation to 

examine the relationship between health anxiety and orthorexia, future quantitative studies may 

want to incorporate multiple regression analyses to further evaluate the predictive value of health 

anxiety on orthorexia.  

 Although body image concerns are theoretically supposed to be nonexistent or 

unimportant in orthorexia (Dunn & Bratman, 2016; Varga et al., 2013), this study found a 

moderate association between symptoms of orthorexia and body image disturbance. Although 

this relationship was not as strong as the relationship between eating disorder symptoms and 

body image disturbance, it suggests an area for further exploration and raises questions regarding 

whether body image concerns are truly absent in orthorexia. Future studies examining the link 

between body image concerns and orthorexia seem warranted. If body image concerns are indeed 
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part of orthorexia, this begs the question of what the distinction is between orthorexia and 

anorexia or bulimia. If one is pathologically preoccupied with healthy eating and also has 

significant body image concerns, it may be difficult to distinguish what is primarily driving their 

dietary restraint – fixation on health or a desire to lose weight? Because weight loss and health 

may be viewed as synonymous to some, this further complicates the issue.   

 Out of all the measures incorporated in this study, Orthorexia Nervosa correlated most 

highly with scores on the EAT-26, which assesses eating disorder symptoms. Although the 

association fell within the hypothesized moderate range, it still raises questions about the nature 

of the relationship and whether orthorexia may indeed be a variant of an established eating 

disorder. Based on the findings of a longitudinal research study of 32 women treated for an 

eating disorder, Segura-García et al. (2015) proposed the interesting theory that orthorexia may 

represent a “residual” symptom of anorexia and bulimia, post-treatment, that allows individuals 

to have a continued sense of control. To date, no known studies have further investigated this 

theory. It is possible that orthorexia may be viewed as a more socially acceptable eating disorder, 

particularly given the pervasiveness of diet culture in the United States. If orthorexia is residual 

of anorexia and bulimia, and is seen as more socially acceptable, it could get in the way of 

individuals reaching full recovery from an eating disorder. Future studies addressing the 

relationship between orthorexia and established eating disorders, specifically anorexia and 

bulimia, are needed to help clarify whether orthorexia is best defined as its own eating disorder, a 

variant of a current eating disorder, or a separate clinical entity. 

 Future researchers looking at how orthorexia relates to relevant psychological constructs 

such as body image, perfectionism, and emotional distress may want to screen and eliminate 
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participants with existing eating disorders, obsessive-compulsive disorder, and somatic symptom 

and related disorders. This will ensure that the relationships that have been inferred between 

orthorexia and relevant constructs are not better captured by other diagnoses, such as eating 

disorders. For example, it is not possible in this study, and in many others published in the 

literature, to know for certain whether those who scored highly on measures of orthorexia are 

also elevated on the relevant constructs independent of an eating disorder.  

 Although this study did not address the relationship between dieting history and 

orthorexia, this may be another area for further study. Well over half the sample in this study 

reported a history of dieting, and a number of highly restrictive diets were seemingly attempted 

by respondents (e.g., intermittent fasting, liquid diet, keto, Whole30). Because orthorexia is often 

conceptualized as beginning with specific dietary restrictions that escalate over time, the 

frequency of engagement in dieting among the sample, typically without endorsement from a 

health-care professional, seems concerning. Further, results of an exploratory analysis within this 

study showed that those with a history dieting scored significantly higher on the TOS, on 

average, than those without a history of dieting. Future studies exploring dieting history as a 

possible risk factor for orthorexia may be useful. 

 Lastly, the vast majority of the published, peer-reviewed research on orthorexia involves 

cross-sectional studies and case reports. This study, too, was cross-sectional in nature. Expanding 

the body of research to include longitudinal studies would allow for orthorexic presentations to 

be observed over time and contribute to better understanding of the trajectory of the condition.  
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Appendix A 

Provisional Diagnostic Criteria for Orthorexia by Vandereycken (2011, p. 154) 

1. “A strong preoccupation with ‘healthy eating’ as manifested by the avoidance of all foods 

or ingredients considered by the subject to be ‘unhealthy,’ such as those containing 

preservatives or manmade food additives.  

2. An unusual concern about one’s own health.  

3. Significant distress or impairment in social, occupational, or other important areas of 

functioning.  

4. Due to selective eating malnutrition and weight loss can ensue. 

5. The symptoms are not due to another mental disorder (e.g., hypochondriasis or anorexia 

nervosa).” 
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Appendix B 

Proposed Orthorexia Nervosa Diagnostic Criteria by Varga et al. (2013, p. 109-110) 

• “A marked overconcern with the quality of food as expressed by rigid dietary habits. 

• Obsessive thoughts and compulsions related to eating, one’s health and to the impact 

of food on health, which dominate one’s life. 

• The dietary habits are not part of the treatment of a diagnosed health-related problem 

or a medical recommendation, or if they are, they are executed excessively and 

rigidly. 

• There is no body image disorder. 

• The quantity of food is not important. 

• There are no fears of becoming fat.  

• The behaviors occur for 6 months or more.  

• The symptoms do not occur exclusively during episodes of another psychiatric 

disorder (e.g. obsessive compulsive disorder, anorexia nervosa, psychosis, 

hypochondria).  

• The symptoms cause health-related problems and/or impairment in social, 

occupational, or other significant areas of functioning.  

Recommendation for differential diagnosis 

• Anorexia nervosa, bulimia nervosa, eating disorder NOS. 

• Obsessive-compulsive disorder. 

• Schizophrenia.  

• Paranoia (poisoning).  
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• Hypochondria.  

• Healthy anxiety. 

• Somatization.” 
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Appendix C 

Proposed Orthorexia Nervosa Diagnostic Criteria by Moroze et al. (2015, p. 401) 

“Criterion A. Obsessional preoccupation with eating “healthy foods,” focusing on concerns 

regarding the quality and composition of meals. (Two or more of the following.) 

• Consuming a nutritionally unbalanced diet owing to preoccupying beliefs about food 

“purity.” 

• 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.  

• 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.  

• 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.  

• Guilty feelings and worries after transgressions in which “unhealthy” or “impure” 

foods are consumed.  

• Intolerance to other’s food beliefs.  

• Spending excessive amounts of money relative to one’s income on foods because of 

their perceived quality and composition.  

Criterion B. The obsessional preoccupation becomes impairing by either of the following: 

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

malnutrition because of an unbalanced diet. 
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• Severe distress or impairment of social, academic, or vocational functioning owing to 

obsessional thoughts and behaviors focusing on patient’s beliefs about “healthy” 

eating.  

Criterion 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. 

Criterion 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.”  
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Appendix D 

Proposed Orthorexia Nervosa Diagnostic Criteria by Dunn & Bratman (2016, p. 16) 

“Criterion 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 unhealthy; 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.  

2. 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.  

3. 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.  

Criterion 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.  

2. Intrapersonal distress or impairment of social, academic or vocational functioning 

secondary to beliefs or behaviors about healthy diet.  
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3. Positive body image, self-worth, identity and/or satisfaction excessively dependent on 

compliance with self-defined “healthy” eating behavior.”  
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Appendix E 

Demographics 

What is your age? ________ 

With which gender identity do you identify? (Cisgender = gender identity matches sex at birth; 

transgender = gender identity does not match sex at birth). 

Cisgender woman 

 Cisgender man 

 Transgender woman 

 Transgender man 

 Genderqueer/Gender non-conforming 

 Prefer to self-describe __________________ 

  

With which race/ethnicity do you identify? 

African American or Black 

 American Indian or Alaska Native 

 Asian American or Asian 

 Hispanic or Latino/a/x 

 Middle Eastern 

 Multiracial 

 Pacific Islander 

 White or Caucasian 

 An identity not listed ____________________ 

 

What is your approximate height? ____ft____inches 

 

What is your approximate weight? ________lbs 

 

Which academic program are you enrolled in? 

 Undergraduate 

 Graduate 

 Other 

 

What is your major? ________________ 

 

Please check all the food items you are allergic to (if you do not have any food allergies, please 

select none). Only include allergies you have been professionally diagnosed with.  

 Milk 

 Egg 

 Wheat (not gluten) 

 Soy 

 Peanut 

 Tree nuts (almonds, walnuts, etc.) 
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 Fish 

 Shellfish 

 Other (please specify) __________________________ 

 None 

 

Have you ever been professionally diagnosed with celiac disease? 

 Yes 

 No 

 

Have you ever followed a gluten-free diet? 

 Yes 

 No 

  

 IF YES, 

 Was this diet change recommended by a health-care professional? 

  Yes 

  No 

 

 Did you follow this diet for more than one year? 

  Yes 

  No 

 

  IF YES, 

  How many years? ______ 

 

  IF NO, 

  How many months? 

   <1 month 

   1 month 

   2 months 

   3 months 

   4 months 

   5 months 

   6 months 

   7 months 

   8 months 

   9 months 

   10 months 

   11 months 

   12 months 

 

Have you ever followed a raw foods diet? 

 Yes 

 No 
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IF YES, 

 Was this diet change recommended by a health-care professional? 

Yes 

  No 

 

 Did you follow this diet for more than one year? 

  Yes 

  No 

 

  IF YES, 

  How many years? ______ 

 

  IF NO, 

  How many months? 

   <1 month 

   1 month 

   2 months 

   3 months 

   4 months 

   5 months 

   6 months 

   7 months 

   8 months 

   9 months 

   10 months 

   11 months 

   12 months 

 

Have you ever followed a low-carbohydrate diet? 

 Yes 

 No  

 

 IF YES, 

 Was this diet change recommended by a health-care professional? 

  Yes 

  No 

 

 Did you follow this diet for more than one year? 

  Yes 

  No 

 

  IF YES, 

  How many years? ______ 
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  IF NO, 

  How many months? 

   <1 month 

   1 month 

   2 months 

   3 months 

   4 months 

   5 months 

   6 months 

   7 months 

   8 months 

   9 months 

   10 months 

   11 months 

   12 months 

 

Have you ever followed another type of diet not mentioned previously? 

 Yes 

 No 

 

 IF YES, 

 Please write in the name of the diet you followed, and/or a short description 

 _____________________________________________________________ 

 

 Was this diet change recommended by a health-care professional? 

  Yes 

  No 

  

 Did you follow this diet for more than one year? 

  Yes 

  No 

 

  IF YES, 

  How many years? ______ 

 

  IF NO, 

  How many months? 

   <1 month 

   1 month 

   2 months 

   3 months 

   4 months 

   5 months 
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   6 months 

   7 months 

   8 months 

   9 months 

   10 months 

   11 months 

   12 months 

 

Have you ever been diagnosed with either of the following? Check all that apply. 

Eating disorder 

 Obsessive-compulsive disorder (OCD) 

 

If so, did you receive treatment?  

 Yes 

No 
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Appendix F  

INFORMATION LETTER 

for a Research Study entitled 

“College Student Perceptions of Food and Health” 

 

You are invited to participate in a research study that explores thoughts, feelings, and 

behaviors related to food and health. The purpose of this study is to gain understanding of how 

eating behaviors relate to concerns about health. This study is being conducted by Samantha 

Chace, M.A., under the direction of Annette Kluck, Ph.D., in the Auburn University Department 

of Special Education, Rehabilitation, and Counseling. You may participate in this study if you 

are a student at Auburn University and are above the age of 18. 

 

What will be involved if you participate? If you decide to participate in this research study, 

you will be asked to respond to a series of questions about your thoughts, feelings and behaviors. 

The survey will take about 25 to 30 minutes to complete. 

 

Are there any risks or discomforts? There are no risks to participating in this study beyond the 

normal levels of discomfort (if any) in reflecting on your thoughts, feelings, and behaviors in 

your day to day life, especially those related to food, health, and your body. There are no direct 

benefits to participating in this study. However, your participation will contribute to an 

understanding of individuals’ thoughts, feelings, and behaviors related to eating and health. 

 

Will you receive compensation for participating? You will be offered 1 SONA credit for a 

class in the College of Education for participation in this study. To receive compensation in 

SONA, you must open the link provided at the end of the study to a separate SONA survey and 

enter your AU username into that survey. 

 

Are there any costs? There are no costs to you for participating in this study. 

 

If you change your mind about participating, you can withdraw at any time during the study. 

Your participation in this research study is completely voluntary. You may choose to end your 

participation at any time by simply exiting your web browser. Although you will not be able to 

skip items in the survey, if a question makes you uncomfortable and you prefer not to answer, 

please feel free to exit your web browser at this time (this will end your participation). Once you 

have submitted anonymous data, it cannot be withdrawn since it will be unidentifiable. Your 

decision about whether or not to participate or to stop participating will not jeopardize your 

future relations with Auburn University, the Department of Special Education, Rehabilitation, 

and Counseling, or the College of Education. 

 

Any data obtained in connection with this study will remain anonymous. Data from this 

research will be reported only in the aggregate. You will be asked to submit your name and AU 

username in a separate survey, which will be stored separately from study data and cannot be 

linked to it. Your name and username will be used only to award you the appropriate SONA 
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credit. Information obtained through your participation may be used to fill an educational 

requirement, to be published in a professional journal, or presented at a professional meeting. To 

best ensure confidentiality, please be sure to close your browser when finished. 

 

If you have questions about this study, please contact Samantha Chace at src0044@auburn.edu 

or Dr. Annette Kluck at ask0002@auburn.edu. 

 

If you have questions about your rights as a research participant, you may contact the 

Auburn University Office of Research Compliance or the Institutional Review Board by phone 

(334) 844-5966 or email at IRBadmin@auburn.edu or IRBchair@auburn.edu. 

 

HAVING READ THE INFORMATION PROVIDED, YOU MUST DECIDE IF YOU WANT 

TO PARTICIPATE IN THIS RESEARCH PROJECT. IF YOU DECIDE TO PARTICIPATE, 

THE DATA YOU PROVIDE WILL SERVE AS YOUR AGREEMENT TO DO SO. IF YOU 

DECIDE TO PARTICIPATE, PLEASE CLICK ON THE LINK BELOW. YOU MAY PRINT A 

COPY OF THIS LETTER TO KEEP. 

 

The Auburn University Institutional Review Board has approved this document for use 

from 05/21/2019 to -----------.  

 

Protocol # 19-113 EP 1905. 

 


