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Abstract

The Eating Disorder Examination Questionnaire (EDE-Q) was originally validated in
non-Hispanic White women and over the past two decades has become widely used as an eating
pathology screening measure in college students. However, the original factor structure has
generally failed to replicate across most studies, particularly among culturally diverse samples.
The current study examined the factor structure and measurement invariance of the EDE-Q in a
large sample of gender and racially/ethnically diverse college students. Participants included a
racially and ethnically diverse sample of men and women from two universities. I first conducted
exploratory factory analysis (EFA) to examine the factor structure of the EDE-Q, followed by
confirmatory factor analysis (CFA) to verify the factor structure in order to establish the
configural model. Next, I explored measurement invariance with the configural model by gender
and race/ethnicity. CFA supported a three-factor, 10-item measure reflecting dietary restraint,
preoccupation and eating concern, and shape/weight overvaluation. This measure achieved strict
invariance by gender and race/ethnicity. Women, relative to men, reported higher scores for
shape/weight overvaluation and preoccupation and eating concern. Significant differences among
racial and ethnic groups were found among shape/weight overvaluation in which Hispanic
individuals endorsed the highest scores. The three-factor, 10-item measure is a brief, valid, and
reliable measure of eating disorder psychopathology for US college students. Routine screening
of eating disorders among college campuses using this modified measure may promote early

identification of eating disorders among young adults.
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Chapter 1 — Introduction

Eating disorders are severe psychiatric illnesses that broadly include abnormal
disturbances in eating behaviors and significant body weight and shape concerns (American
Psychiatric Association [APA], 2013). The primary eating disorders recognized in the Diagnostic
and Statistical Manual of Mental Disorders, 5" edition (DSM-5) include anorexia nervosa (AN),
bulimia nervosa (BN), and binge eating disorder (BED; APA], 2013). Recovery from an eating
disorder can be prolonged, and mortality rates are among the highest of any psychiatric illness
(Klump et al., 2009). For instance, AN has the highest mortality rate of any psychiatric disorder
with 20% of individuals prematurely dying from complications related to AN (e.g., suicide, heart
problems; Arcelus et al., 2011). Furthermore, many individuals suffer from clinically significant
eating disorder symptoms, but do not meet full threshold DSM-5 criteria for these primary eating
disorders, resulting in an “other” diagnosis (Other Specified or Unspecified Feeding or Eating
Disorder, APA, 2013).

Recently, in the guidelines of the 11" Revision of the International Classification of
Diseases (ICD-11), BED was added as an eating disorder category instead of merely an “other
specified” eating disorder as previously seen in the 10% Revision of the International
Classification of Diseases (ICD-10; Reed et al., 2019). Additionally, guidelines for defining a
binge episode were altered such that the key characteristic of binge eating is a sense of loss of
control. As previously mentioned in the ICD-10, a “binge eating episode” referred solely to
‘objective’ ones in which the individual eats an amount of food that is larger than most people
would eat under similar circumstances (Reed et al., 2019). ICD-11 has updated its diagnostic
guidelines to also include ‘subjective,” episodes involving eating amounts of food that may be

objectively within normal limits but are subjectively observed as large by the individual. This



adaption is particularly important, as it is the loss of control and perception of overeating that is
the distressing aspect of the binge episode (Reed et al., 2019).

Specific disordered eating symptoms that are often present in individuals suffering from
eating disorders, include: body dissatisfaction (i.e. negative subjective evaluation of the weight
and shape of one’s own body), weight preoccupation (i.e. thoughts about thinness and concern
with body fat), dietary restraint (i.e., the intention to restrict food intake in order to control body
weight), binge eating (i.e., consumption of an unusually large amount of food and feeling unable
to stop eating), and use of inappropriate compensatory behaviors (e.g., self-induced vomiting,
laxative abuse) for weight management (see Table 1 for definitions). According to previous
research, 80% of men and women from the UK chose an “ideal” body that differs from their own
body shape, which is closely associated with their dieting behaviors (Furnham et al., 2002). In a
United States (US) sample, 13.4%-31.8% of women reported body dissatisfaction and 9.0%-
24.8% of men reported body dissatisfaction (Fallon et al., 2014). Additionally, high levels of
disordered eating symptoms (e.g., body weight/shape concerns; Jacobi et al., 2004) have been
shown to prospectively predict subsequent onset of eating disorders. Thus, the examination of
disordered eating symptoms likely has etiologic relevance to full threshold eating disorder
pathology.

Across the globe, the exact etiology of eating disorders is unknown; however, risk for
eating pathology is multi-faceted — spanning genetic and biological, environmental,
psychological, and sociocultural influences (for a review, see Culbert et al., 2015). Prior research
has indicated that eating disorders are highly heritable, associated with changes in neurological
performance resulting in impairments in cognitive functioning and emotional stability (Klump et

al., 2009). Eating disorders are also strongly associated with sociocultural effects (e.g., media



exposure, family, peers) related to the preoccupation of physical appearance and beauty
(Derenne & Baresin, 2006). Considering this collection of factors that may contribute to eating
pathology, those with eating disorders often use food and their bodies to cope with external and
internal stressors (Payton, 2014). As a result, eating disordered behaviors can become self-
perpetuating, leading to ritualistic behaviors that are often reinforced physiologically and
psychologically (Academy for Eating Disorders, 2012). Ultimately, these maladaptive behaviors
result in significant impairments in cognitive (e.g., unusual preoccupation with food, weight, and
shape), physical (e.g., gastrointestinal distress, hair loss, edema, compromised cardiac
functioning; Academy for Eating Disorders, 2012), psychological (e.g., feelings of guilt,
irritability, depression, anxiety), and social functioning (i.e., increased social isolation).

While extant epidemiologic studies reveal diversity among individuals with eating
disorder symptomology in terms of race/ethnicity, socioeconomic background, and gender
(Hudson et al., 2007; Swanson et al., 2011), eating disorders remain under-diagnosed and under-
treated in community samples (Hart et al., 2011). Thus far, research has been predominately
conducted using clinical samples of mostly White women; the lack of gender and race/ethnicity
in studies examining eating disorders may further perpetuate stereotypes of those who do and do
not seek treatment (Mulders-Jones et al., 2017). Currently, there remains a desperate need for the
measurement and assessment in various demographic sectors to identify useful diagnostic tools

for screening eating disorders in diverse groups.



Chapter 2 — Literature Review
Screening for Eating Disorders

Prevalence of Eating Disorders

Prevalence estimates are not presented for all eating disorders published in the DSM-5
due to the range of eating-disordered behaviors (APA, 2013). However, the National Institute of
Mental Health (NIMH), based on a National Comorbidity Survey Replication (Hudson et al.,
2007), approximated that between five and ten million women and around one million men in the
US have an eating disorder diagnosis. Existing research refutes the original notion that eating
disorders only affect White middle class young women by providing evidence that no
socioeconomic or ethnic group is immune from developing an eating disorder (Golden, 2003).
Indeed, rates of disordered eating have increased across all US demographic sectors. Particularly,
prevalence has occurred at a faster rate among male, lower socioeconomic, and older individuals
(Mitchison et al., 2014). To develop effective screening and treatment interventions for
individuals living in the US with eating disorders, further research is needed to ensure that
studies are more representative across gender, racial/ethnic background, and the lifespan.
Eating Disorders among Adolescents

The onset of eating disorders often develops during adolescence with the highest
prevalence being in adolescent girls (APA, 2013). Eating disorders are the third most common
chronic condition in adolescents (Kalisvaart & Hergenroeder, 2007). In a longitudinal study of
496 adolescent girls, 5.2% met criteria for AN, BN, or BED. Moreover, a total of 13.2% reported
disordered eating symptoms by age 20 (Stice et al., 2010). The lifetime prevalence of AN, BN,
and BED in adolescent girls are 0.3%, 0.9%, and 1.6%, respectively (Stice et al., 2010). In

community samples, there have been an increase in rates of US adolescent boys diagnosed with



eating disorders with no significant difference between gender in clinical severity of symptoms
(Gorrell & Murray, 2019).

Prior research has revealed increased prevalence rates of disordered eating within ethnic
minority youth (e.g., Black, Hispanic, Asian American; Golden et al., 2015). Additionally,
previous research has reported that Hispanic adolescents were significantly more likely to suffer
from BN than non-Hispanic peers. In fact, there was a higher prevalence of BED in all minority
groups compared to White adolescents (Swanson et al., 2011). Goeree and colleagues (2011)
found that Black teenagers are 50% more likely than White teenagers to endorse symptoms of
bulimia (i.e., bingeing and purging) which is consistent with previous findings suggesting higher
symptoms of bulimia in Black adolescent girls than White adolescent girls (Striegel-Moore et al.,
2000). Researchers also reported that teenage girls from low-income families are 153% more
likely to exhibit symptoms of bulimia than adolescent girls from more affluent families (i.e.,
those with a household income greater than $40,000; Goeree et al., 2011).

Eating Disorders among US College Students

Eating disorders are particularly pervasive in college students (Stice et al., 2013). Early
identification of eating disorders is imperative for college students between the ages of 18-25 as
mental illness accounts for the largest burden of any diseases within this particular age range
(Michaud et al., 2006). Prevalence estimates of eating disorders within college students are
approximately 8% to 17% (Reinking & Alexander, 2005). According to the American College
Health Association’s 2008 National College Health Assessment (ACHA-NCHA), 3% of women
and 0.4% of men report anorexia, 2% of women and 0.2% of men report bulimia, and 4% of
women and 1% of men report vomiting or taking laxatives to lose weight in the past 30 days.

Additionally, 12-month prevalence estimates of disordered eating range from 17% to 90% in



college-aged women (Berg et al., 2009) and from 8% to 30% for college-aged men (Lipson &
Sonneville, 2017). Since subthreshold eating disorder symptoms often develop into an eating
disorder (Stice et al., 2010), timely prevention is warranted.

Eating Disorders among US Women

According to the National Institute of Mental Health (NIMH), across the lifetime, 0.9%
of adult women report anorexia, 1.5% of adult women report bulimia, and 3.5% of women report
binge-eating disorder (Hudson et al., 2007). This may, in part, be due to societal factors that send
messages to women to strive to attain the thin-ideal. The feminine thin-ideal, defined as a slender
physique — tiny waist with little body fat — has become the Western standard of beauty (Levine et
al., 1994). Western mass media, including magazines, billboards, social media, and
advertisements, plays a central role in perpetuating the idealization of thinness to the public,
particularly in women.

Research indicates that women who have heightened internalization of thin-ideal (i.e., the
extent to which one “buys into” socially defined ideals of attractiveness; Thompson & Stice,
2001) are at greatest risk of developing disordered eating symptoms (Clay et al., 2005). Prior
studies suggest that heightened internalization of thin-ideal prospectively predicts the
development of an eating disorder (Stice, 2016). The thin-ideal represented by the media is
approximately 15% below the average weight of women, embodying biogenetically challenging,
if not impossible beauty standards (Hawkins, 2004). Researchers have suggested that this ideal,
combined with societal influences on dieting, has contributed to the epidemic of eating disorders
among women (Stice et al., 1994).

Eating Disorders among US Women of Color. Initial research investigating the role of

ethnicity on eating disorders suggested that White women are at elevated risk compared to ethnic



minorities (Wildes & Forbush, 2015). However, more recent studies indicate this may not be the
case, although findings are inconsistent (Wildes & Forbush, 2015). Previous research has
concluded that White women have a higher lifelong prevalence for eating disorders including
anorexia nervosa (Udo & Grilo, 2018), bulimia nervosa (Striegel-Moore et al., 2003), and binge
eating disorder (Udo & Grilo, 2018) when compared to other ethnic groups (i.e., Black,
Hispanic, Asian or Pacific Islander). Conversely, other studies have determined no significant
ethnic differences in the prevalence of anorexia nervosa (Marques et al., 2011; Swanson et al.,
2011), bulimia nervosa (Udo & Grilo, 2018) or binge eating disorder (Lee-Winn et al., 2014;
Marques et al., 2011; Swanson et al., 2011) among women. Another study did not detect ethnic
differences in the prevalence of any DSM-5 eating disorders (Solmi et al., 2016).

Though some prior studies have concluded that ethnic minorities are less vulnerable to
eating disorders than Whites, other research suggests much more similarities in eating disorders
and body image issues among various ethnic groups than differences. As an example, one meta-
analysis found no differences in body dissatisfaction between Asian Americans and White
Americans (Grabe & Hyde, 2006), which is consistent with results from studies that have
examined ethnic differences in eating disorder symptoms and established risk factors (Gluck &
Geliebter, 2002; Gordon et al., 2010). Mixed findings may be due to most samples having small
sample sizes and so the opportunity to identify differences may be inadequate. The differential
effect of the thin-ideal on ethnic groups may also be another reason for the inconsistent findings.
For example, among some Hispanic and Black communities, a larger, more curvaceous body size
is found to be more attractive and the ideal physique (Payton, 2014).

As such, some ethnic minority young women tend to endorse a larger body size than

White women (Gordon et al., 2010). Moreover, within group differences may exist due to the



degree to which one places importance on their racial identity (i.e., the attitude and behaviors
consistent within a racial group; Thompson & Neville, 1999). Still, the idealization of thinness
among women is ubiquitous in Westernized cultures, and the expression of eating disorders has
been found among many cultural communities globally (Watters, 2010).

Eating Disorders among US Men

Men are typically socialized in Western culture to aim for standards of body shape that
mimic female standards of beauty (Payton, 2014). The “ideal” masculine form is reflected
through media as one that is lean, dominant, muscular, and athletic (Crossley et al., 2012). This
idealized and unrealistic standard of male beauty has also frequently resulted in eating-
disordered behaviors (e.g., excessive exercise, binge eating, purging; Hildebrandt et al., 2010).
NIMH determined that 0.3% of adult men report anorexia, 0.3% of adult men report bulimia, and
2% of men report binge-eating disorder across the lifetime (Hudson et al., 2007).

Though research consistently finds higher rates of eating disorders among women, the
first national study of eating disorders (N=3,000 adults) reported that 25% of cases of anorexia
nervosa (AN) and bulimia nervosa (BN) and 40% of binge eating disorder (BED) cases were
male (Hudson et al., 2007). Both researchers and clinicians posit that the under-reporting of
symptoms and inadequate physical and mental health services alter the rate and severity of eating
disorders (Levine & Smolak, 2006). Though more heterosexual women experience increased
body image concerns than gay or bisexual men, research indicates that eating disorders affect a
higher proportion of men who identify as gay or bisexual compared to heterosexual men
(Strother et al., 2012). More research is critical to understand the development and maintenance
of eating disorders among other subpopulations of men such as men of color and/or among men

who identify as gay, bisexual, or queer.



Eating Disorders among US Men of Color. Rates of prevalence and mortality of eating
disorders among men of color are consistently absent from the broader eating disorder literature
(Payton, 2014). Several factors have been suggested to account for this lack of knowledge.
Significant underreporting of eating-disordered behaviors among communities of color,
insufficient outreach by mental health professionals, and high treatment premature termination
rates among men of color could be just a few explanatory reasons (Alegria et al., 2007).
Additionally, these factors correspond with an adaptive mistrust of mental health professionals
among communities of color, due to experiences of systemic, institutional, and individual racism
that run rife throughout the course of history of medicine as well as the discipline of psychology
(Payton, 2014).

Moreover, due to the common incorrect assumption that eating disorders affect only
White, middle/upper middle-class women, men of color with eating disorders may feel
additionally isolated. Despite this misconception, recent research suggests that eating disorders
within communities of color occur at rates approximately similar to White communities, and
these rates are increasing among men of color (Payton, 2014). Specifically, there have been few
empirical studies investigating eating disorders among Black men. In one study by Taylor and
colleagues (2007), the researchers suggested that among Black men, the lifetime prevalence of
eating-disordered behaviors were 0.20% (AN), 0.97% (BN), and 4.14% (any binge eating [BE]).

There is also a paucity of research examining eating disorders among Asian American
men. Despite few investigations conducted, Nicdao et al. (2007) concluded that while prevalence
rates are relatively low, eating disorders present among Asian American men with lifetime
prevalence rates of: 0.05% (AN), 0.71% (BN), 1.35% (BED), and 3.94% (BED). Notably,

although Asian American women presented with higher levels of eating disordered behaviors,



Asian American men reported disordered eating behaviors at rates similar to disordered eating
behaviors among men within the general population (Hudson et al., 2007).

Consistent with other men of color, Hispanic/Latino men have been excluded from the
larger literature. Although research is sparse, disordered eating behaviors among Hispanic or
Latino men encompass a major health concern. In a study looking at the lifetime and 12-month
prevalence estimates of the Hispanic population in America, researchers found that while
Hispanic women reported higher lifetime and 12-month prevalence rates than Latino men for
BED, BN, and “any binge eating”, there were no statistically significant gender differences
observed (Alegria et al., 2007). Prevalence rates for Hispanic or Latino men were 0.03% (AN),
1.34% (BN), 1.55% (BED), and 5.43% (any binge eating). Overall, rates are slightly higher than
the lifetime prevalence rates of Asian American men and slightly lower than the rates of Black
men. Considering the negative consequences of eating disorders, it is vital to understand the
prevalence of eating disorders across diverse ethnic and sexual identities.

Medical and Psychiatric Co-Occurrence with Eating Disorders

Medical complications are unfortunately common among individuals with an eating
disorder, specifically AN and BN. In the case of AN, it is the only mental illness that is
inevitably associated with several medical difficulties because of weight loss and malnutrition
(Mehler, 2018). As such, the more severe AN becomes, the more prevalent the medical
complications are. Though part of the mortality rate of AN is due to suicide, it is also
substantially attributed to sudden cardiac death (Mehler, 2018). Due to a significantly low
weight, individuals with AN may experience a thinning of their cardiac muscle mass, which
results in deteriorated cardiac contractility (Lamzabi et al., 2015). Gastrointestinal issues have

also been noted among AN patients, attributed to an overall slowing of gastrointestinal

10



performance (Lamzabati et al. 2015). Moreover, one of the most troubling complications of AN
is osteopenia and osteoporosis due to the reduction of bone density, which negatively affects
both men and women (Kraeft et al., 2013).

In BN, complications with self-induced vomiting (the most frequent type of purging
behavior in BN patients) results in many detrimental effects. Constant vomiting leads to
dehydration and can result in an electrolyte imbalance that may then heighten risk for cardiac
problems such as hypotension (i.e., low blood pressure), and tachycardia (i.e., rapid heartbeat;
Mehler & Rhylander, 2015). Laxative abuse is the second most common purging behavior in BN
patients and the repeated use of laxatives is dangerous (11%-63% prevalence rates in BN; Bruce
et al., 2004). Ongoing, inappropriate use of laxatives can result in hemorrhoids (swollen,
inflamed veins in the rectum) and hematochezia (blood in stool). Given the various medical
comorbidities eating disorders share, the treatment of eating disorders is the main target to
prevent these complications that may cause serious morbidity and mortality concerns.

Aside from the pronounced impact eating disorders alone have on an individual, patients
with an eating disorder may also suffer from various psychiatric comorbidities and decreased
social functioning. Bipolar mood disorder, depressive disorder, anxiety disorder, obsessive-
compulsive disorder, and alcohol use disorder are some of the common comorbidities observed
among patients with an eating disorder (Buhren et al., 2014). Specifically, features of anxiety
(i.e., obsessive-compulsive disorder, generalized anxiety disorder) are suggested to typically
accompany diagnoses of AN as there is parallelism found among the clinical manifestations of
both these disorders (i.e., ritualistic behaviors; Kaye et al., 2004).

In a study of 2,436 female inpatients diagnosed with an eating disorder, 97% of the

sample experienced one or more comorbid conditions, 92% were diagnosed with depression,

11



56% were diagnosed with anxiety disorders, and 20% were diagnosed with obsessive-
compulsive disorder (Blinder et al., 2006). An increased risk of suicide has also been reported to
be highly associated with an eating disorder (Udo et al., 2019). Based on data from a US
representative sample, the prevalence of suicide attempts was 24.9% among individuals with a
history of AN, 31.4% among those with a history of BN, and 22.9% among those with a history
of BED (Udo et al., 2019).

Prior studies indicate that a traumatic event(s), substance use, impulsivity, self-injurious
behavior, and sexual risk-taking are more likely to complement BN diagnoses (Levine &
Smolak, 2006). Perfectionistic personality styles predictably occur alongside disordered eating
symptoms (Habashy & Culbert, 2019) as well as all classifications of eating disorders (Castro-
Fornieles et al., 2007). Given the various comorbidities eating disorders share, it is essential that
clinicians carefully assess for them, especially among populations that may not fit the “typical”
clinical picture of an eating disorder. Screening on college campuses, specifically, is important as
disordered eating is likely to emerge, resurface, or intensify during emerging adulthood
(Fitzsimmons-Craft et al., 2019). Previous research has indicated that eating disorders are a
growing epidemic in college students with rates rising from 7.9% to 25% in men and 23.4% to
32.6% in women over a 13-year period (White, 2011). One means of increasing early detection is
through the practice of routinely screening high risk populations, which includes college
students. Early detection of eating disorder symptoms increases the chances of successful
recovery, particularly when providing treatment services to college students (Fitzsimmons-Craft
etal., 2019).

Self-Report Instruments to Assess for Eating Disorder Psychopathology
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Due to eating disorders being more prevalent on college campuses than in the general
population (Eisenberg et al., 2011), it is crucial to properly screen for and identify the presence
of an eating disorder in this sample. There have been a variety of self-report measures used to
assess eating disorder psychopathology and risk in college-age students. Fitzsimmons-Craft et al.
(2019) reviewed the most common measures in the literature for eating disorders in college
students. The most common measures reportedly utilized are the Eating Attitudes Test-26 (EAT-
26; Garner et al., 1982) the Eating Disorder Examination Questionnaire (EDE-Q; Fairburn et al.,
1994), the Eating Disorder Diagnostic Scale (EDDS; Stice et al., 2000), the Sick Control One
Stone Fat Food (SCOFF; Morgan et al., 1999), and the Stanford-Washington Eating Disorder
Scale (SWED; Graham et al., 2018; see Table 2). Of all these screening tools, the EDE-Q is the
most widely used self-report measure assessing eating disorder psychopathology in college
student samples (Fitzsimmons-Craft et al., 2019). The EDE-Q is relatively brief, cost-efficient,
and is used routinely for research and clinical purposes.

The Eating Disorder Examination Questionnaire (EDE-Q)

The Eating Disorder Examination (EDE; Fairburn & Cooper, 1993) is a well-established
interview that is deemed the gold standard in the assessment of eating disorder psychopathology
(Fairburn et al., 2008). The EDE is relatively lengthy to administer and requires a significant
amount of training by the assessor. The EDE-Q was developed to address these limitations by
utilizing the same constructs examined in the EDE in a self-report questionnaire (Berg et al.,
2011). Consistent with the EDE, the EDE-Q contains a global score based on four subscales of
22 attitudinal items: dietary restraint, eating concern, shape concern, and weight concern (for
definitions, see Table 1; Fairburn & Cooper, 1993; Fairburn et al., 2008). These subscales were

produced to reflect the main features found within eating disorder psychopathology (see Table 2
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for details). The remaining questions assess behavioral features of eating disorders (e.g., binge
eating, excessive exercise, laxative misuse, and self-induced vomiting). Of particular interest is
the binge eating composite, which assesses for objective binge eating and experiencing loss of
control in the past 28 days (Racine et al., 2018). Presently, there is a paucity of research
examining binge eating (BE) symptoms in college men and women which makes screening for
BE a larger problem (Phillips et al., 2016).

The EDE-Q is also available in many languages and validated versions are available in
Dutch (Aardoom et al., 2012), Fijian (Becker et al., 2010), German (Hilbert et al., 2012), Greek
(Giovazalis et al., 2013), Italian (Calugi et al., 2016), Mexican (Penelo et al., 2013), Norwegian
(Rg, et al., 2010), Portuguese (Machado et al., 2014), Spanish (Villarroel et al., 2011), Swedish
(Welch et al., 2011), and Turkish (Yucel et al., 2011). Additionally, the EDE-Q has shown good
test-retest reliability over one week across subscales and the global score (Spearman’s rho=0.66-
.93; Rose et al., 2013; Reas et al., 2006), high internal consistency in both clinical and
nonclinical samples across subscales and the global score (as=0.73-0.93; Bardone & Boyd, 2007;
Mond et al., 2004; Luce & Crowther, 1999), temporal stability across five months (Bardone &
Boyd, 2007), and convergent validity with the EDE (Reas et al., 2011; Mond et al., 2004).

Efforts to study diverse populations also have led to the development of EDE-Q norms
for men (Jennings & Phillips, 2017; Mond et al. 2014) and other ethnic groups (Serier et al.
2018; Nakai et al. 2014; Kelly et al. 2012), Notably, much of the psychometric literature on the
EDE-Q has examined its reliability and degree of concordance with the EDE interview and has
largely supported its utility as an effective screening measure and assessment measure of eating

disorders and eating disorder psychopathology (see Berg et al., 2012, for a review).
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Despite the EDE-Q’s utility as a screening measure, its performance varies across different
clinical and community samples (Berg et al., 2012). These inconsistent findings are perhaps due
to the original EDE and EDE-Q subscales being deliberately developed such that items were
collected on a theoretical basis to represent the main areas of eating disorder psychopathology
(Serier et al., 2018), rather than explored through a data driven (i.e., factor analytic) approach.
Proposed Factor Structure of the EDE-Q

Factor analysis can detect a small set of unobserved factors that account for the
covariance among a larger set of observed factors (Jupp, 2006). Prior research has examined the
factor structure of the EDE-Q using both exploratory and confirmatory factor analyses in a
variety of populations. Most research has not supported the thematically derived original
structure of the EDE and EDE-Q. In fact, over 20 studies have examined the factor structure of
the EDE-Q, and only two studies have supported the original proposed four-factor structure
(Franko et al., 2012; Villaroel et al., 2011).
Exploratory Factor Analysis

Seven studies have utilized an EFA to assess the latent constructs underlying these
variables. Previous findings supported the three-factor (White et al., 2014; Hilbert et al., 2012;
Peterson et al., 2007; Hilbert et al., 2007) and four-factor models (Friborg et al., 2013; Aardoom
et al., 2012; Becker et al., 2010). Notably, many of the items from the shape and weight concern
subscales loaded jointly in the best-fitting solution (White et al., 2014; Hilbert et al., 2007). This
is consistent with early data from the original validation study suggesting that these factors (i.e.,
shape concerns and weight concerns) are highly correlated with one another in both clinical and

control samples (rs = 0.54-0.86; Cooper et al., 1989). Despite these findings, these subscales
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remain separate even though there is considerable empirical evidence suggesting that these
factors may not be so distinct from each other (White et al., 2014; Hilbert et al., 2007).
Confirmatory Factor Analysis

Consistent with research utilizing EFAs, research examining CFAs have produced mixed
results supporting a range of factor structures in various populations (i.e., clinical, community,
college). Some studies have removed items that had not loaded clearly onto any one factor to
improve the model’s fit (see Table 3; Kliem et al., 2016; Parker et al., 2016, 2015; Calugi et al.,
2016; Grilo et al., 2015; Grilo et al., 2013; Darcy et al., 2013; Allen et al., 2011; Grilo et al.,
2010; Hrabosky et al., 2008; Wade et al., 2008). Results from these studies yielded support from
authors who conducted EFA models including one- (Chan & Leung, 2015), two- (Penelo et al.,
2013), three- (Calugi et al., 2016; White et al., 2014; Giovazolias et al., 2013; Barnes et al.,
2012) and four-factor models (Franko et al., 2012; Villarroel et al., 2011). In some studies, the
best-fitting model included as few as seven items in total (e.g., Grilo et al., 2010) and this
modified factor structure exhibited improved internal consistency as well as less redundancy than
the original four factor model in a college sample (Grilo et al., 2015). Thus far, there has not
been a consensus on the most appropriate factor structure for the EDE-Q in a given population.
The factor structure of a questionnaire is additionally impacted if items endorsed on an
assessment are interpreted differently by various groups (e.g., gender, racial/ethnic groups).
Measurement Invariance

As with many eating disorder assessments, the EDE-Q was developed and validated in
non-Hispanic White women, reflecting the antiquated and false assumption that eating disorders
only affect this population. This poses a problem, as the aforementioned literature review has

outlined that no population is invulnerable to developing an eating disorder. To date, only a few
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studies have examined measurement invariance (i.e., the same questionnaire in different groups
measures the same construct in the same way; Dadivov et al., 2014) of the EDE-Q regarding
gender, race/ethnicity, and the intersection of these identity characteristics.

In a sample of Mexican children and adolescents, researchers found support for
measurement invariant across gender (Penelo et al., 2013). Two studies examining college
students found evidence of measurement invariance across gender using the full measure (Rand-
Giovannetti et al., 2020) and brief three-factor structure utilizing seven items of the EDE-Q and
three subscales (i.e., dietary restraint, weight/shape concerns, body dissatisfaction; Jenkins &
Davey, 2020; Grilo et al., 2015). Measurement invariance was also demonstrated across gender
in college students from the United Kingdom and Germany (Jenkins & Davey, 2020; Kliem et
al., 2016).

Furthermore, the factor structure and measurement invariance of the EDE-Q has rarely
been examined in ethnically diverse populations, yet it is regularly used to evaluate eating
pathology in these groups. When testing the EDE-Q among Hispanic and non-Hispanic White
college women, some studies determined measurement invariance (Belon et al., 2011) while
others have not (Serier et al., 2018; Belon et al., 2015). Measurement invariance for the EDE-Q
was also not supported when assessing White and Black college women (Kelly et al., 2012).
Presently, mixed findings warrant the need for further exploration to clarify conclusions in
Hispanic and Black communities.

Thus far, only one study has tested for measurement invariance of the EDE-Q when
examining the intersection of gender and race/ethnicity. McEntee et al. (2020) compared eating
disorder symptoms in US Latino male, non-Latino male, Latina females, and non-Latina White

female in a large sample of college students. Findings reveal support for the three-factor seven
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item EDE-Q and support for measurement invariance. As such, differences across gender and
race/ethnicity are not interpretable on this measure. It is still unclear, however, if differences
exist in other ethnic minorities (e.g., Black, Asian American or Pacific Islander) among male and
female college students.
Current Study

With the increase in racial and ethnic minority groups in the US population (U.S. Census
Bureau, 2020), there is a growing need to expand upon research to include more diverse samples
as consistent with the diversity observed in the US population currently. Specifically, despite
recent studies including more diverse populations, research continues to be sparse in evaluating
the assessment of eating disorders in men and racial/ethnic minorities (Murray et al., 2017). This
is potentially problematic, as there is growing evidence suggesting more similarities than
differences among ethnic minority and White individuals regarding the prevalence of eating
disorder symptoms (Udo & Grilo, 2018). There is also an increase in eating pathology found
within men (Mitchison & Mond, 2015), highlighting the need to clarify gender differences in the
EDE-Q factor structure since it is widely used to examine eating disorders among young adults.
College students are of particular interest as the typical college years (18-25) correspond with the
median age of onset for eating disorders (Franko & Keel, 2006). Early identification and
intervention are urgently needed to treat eating disorders and, ultimately, alleviate suffering.

Moreover, the APA Multicultural Guidelines (APA, 2017) explicitly enjoins against
applying concepts and theories as if they are universal. However, most of the research on eating
disorders among men and women of color employs theories that were established based on
White women’s experiences, and as a result, several of the current eating pathology measures

have not been widely validated for use with diverse populations. Furthermore, considering the
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great variability of findings between men and women of color, who are already underrepresented
in the larger literature on eating disorders, it is vital to validate whether the EDE-Q is an
appropriate measure to assess and screen for eating pathology in these populations.

By taking these considerations of gender and race/ethnicity into account, both clinicians
and researchers may advance their interpretations of the EDE-Q and their understanding of the
nature of eating pathology in a racially/ethnically diverse sample of men and women college
students. The following aims guided my analyses:

Aim 1: To evaluate the factor structure of the EDE-Q:

a) Test exploratory factor analysis to identify the number of factors in the EDE-Q given

heterogeneity of the factor structure as noted in previous studies, and

b) Use confirmatory factor analysis to verify factor structure and establish configural

model.

Aim 2: Use measurement invariance analyses to investigate the measurement validity

of the configural model of the EDE-Q across gender and race/ethnicity in college

students.

Aim 3: Examine the intersection of race and gender in a racially/ethnically diverse

sample of college students with the EDE-Q.

In addition, the current study used archival data from a larger study in the laboratory
(described in Method section). The dataset included the four subscales, behavioral indicators
(e.g., binge eating, laxative use, vomiting, overexercising), as well as the global score of the
EDE-Q in a sample of undergraduate men and women between the ages of 18 to 25 years old.

The current study tested the following hypotheses:
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H1: As noted in the literature (Rand-Giovanetti et al., 2017), I expect that women will
have higher latent variable scores on the EDE-Q compared to men.

H2: Based on prior work (McEntee et al., 2020), I do not expect significant gender or
racial differences on the behavioral indicators (i.e., binge eating, laxative use, vomiting,
overexercising).

H3: As noted in previous work (Marques et al., 2011), I do not suspect significant
differences across race/ethnicity and eating pathology.

H4: Given the mixed literature, I expect that the original four-factor model (Cooper &
Fairburn, 1987) will not be supported, and the best-fitting model will include a factor
comprising items from both the Shape Concern and Weight Concern subscales.
Considering the heterogeneity of findings regarding the number of factors in the final
models, no hypothesis is made.

HS: Since no other studies thus far have examined the intersection of gender and
race/ethnicity among five separate racial/ethnic groups, the paucity of existing evidence

precluded any a priori hypothesis.
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Chapter 3 - Method
Participants

Participants included undergraduate students (N=1,981; 70% women, 30% men; ages 18-
25; M=19.18, SD=1.45; see Table 4) from two universities in the Southeast and Southwest
regions in the United States who were recruited from introductory psychology courses and
received course credit upon completion of the study. Approximately 37% of my sample
identified as a first-generation college student and had a mean body max index (BMI) of 24.63
(8SD=5.92). Participants in the 18-25 age range were selected given this is the typical college age
and median age of onset for developing an eating disorder. Notably, individuals who are older
than 40 years old are at considerably lower risk for eating disorders so analyses may not be
unduly impacted by exclusion of these participants (Hudson et al., 2007).

My sample was diverse in terms of ethnic/racial backgrounds. For example,
approximately 32% (n=636) of the sample identified as White, 21% (n=429) identified as Asian
or Pacific Islander, 17% (n=352) identified as Hispanic or Latino, 10% identified as Black or
African American (n=209), and about 18% (n=355) identified as multiracial. The remaining
subgroups were too few to be included in analyses (i.e., Middle Eastern [n=26], Native
American/American Indian [#=9]) or preferred not to share their racial group [(n=28]).
Participants who identified as non-binary or declined to answer their gender identity were also
excluded from analyses (n=26).! The final sample size included 1,981 participants (see Figure 1
for missing data). Dataset was part of a larger study in the laboratory: Sexual Health Survey.

Measures

Participants who identified as cisgender men and women or transgender men and women were included in the final
sample for gender (i.e., men and women). Participants who identified as non-binary were excluded from final
analyses given small sample size (see participants section). I used the following terms to describe the racial/ethnic
groups in my sample: White, Black, Asian, Hispanic, and multiracial based on American Psychological Association
standards for non-biased language (APA, 2019).
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Demographic Questionnaire

A general demographic questionnaire was used to examine information regarding gender
identity, age, race/ethnicity, and first-generation college student status.
DSM-5 Self-Rated Level 1 Cross-Cutting Symptom Measure - Adult

The DSM-5 Self-Rated Level 1 Cross-Cutting Symptom Measure was used to assess for
depression and anxiety (Narrow et al., 2013). This measure consists of 23 items that assess 13
psychiatric domains (i.e., anger, anxiety, depression, dissociation, mania, memory, personality
functioning, psychosis, repetitive thoughts and behaviors, sleep problems, somatic symptoms,
substance use, and suicidal ideation) during the past two weeks on a five-point scale (O=none or
not at all to 4=severe or nearly every day). A rating of two suggests subthreshold symptoms and
a rating of three or higher indicates clinically significant symptomatology (Narrow et al., 2013).
The Eating Disorder Examination Questionnaire (EDE-Q)

The sixth edition of the Eating Disorder Examination Questionnaire (EDE-Q 6.0) was
used to assess the degree to which participants engaged in eating disorder cognitions and
behaviors. There are 22 items in the EDE-Q which focus on symptoms over the past 28 days and
are rated on a seven-point rating scale (O=characteristic was not present to 6=characteristic was
present every day or in extreme form). Scores are averaged to compose four subscales: dietary
restraint, body shape concerns, body weight concerns, and eating concerns (Carter et al., 2001).
The global score is the average of these subscales, and higher scores are indicative of elevated
levels of overall eating pathology.

The remaining six EDE-Q items examine eating disorder behaviors such as the frequency
of binge eating (i.e., number of occurrences, number of occurrences accompanied by a loss of

control overeating, total number of days with at least one occurrence) compensatory vomiting,
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excessive exercise, and laxative use. I examined the presence of objective binge eating (i.e.,
eating an unusually large amount of food and experiencing a sense of loss of control in the past
28 days). Frequency of compensatory behaviors (objective binge eating, vomiting, laxative use,
and compulsive exercising) will be coded as binary variables (i.e., yes or no) in this sample as
conducted in prior studies examining the factor structure and measurement invariance of the
EDE-Q (Rand-Giovannetti et al., 2020; McEntee et al., 2020). Though these behavioral
indicators do not contribute to the EDE-Q subscales, they provide valuable information for
diagnostic and treatment considerations.

Covariates

Body Mass Index (BMI). Body Mass Index is positively associated with disordered
eating (Jacobi et al., 2004), and thus, was included as a covariate in statistical analyses.
Participants’ BMI will be calculated (weight [in pounds]/height [in inches] squared) using self-
reported measurements of their height and weight from the EDE-Q. The Centers for Disease
Control and Prevention (CDC) guidelines determined cutoffs for underweight, normal,
overweight, and obese. Participants with a BMI less than 18.5 are considered underweight, those
with a BMI between 18.5 and 25 are considered normal, BMI between 25 and 30 is considered
overweight, and BMI greater than 30 falls within the obese range.

Depression and Anxiety. Both depression and anxiety are significant predictors of
disorder eating symptoms (Eisenberg et al., 2011; Jacobi et al., 2004). As such, I first calculated
the mean scores of these predictors separately to determine if one accounted for the variance
more for disordered eating symptoms. Then, I created a composite score of depression (two
items) and anxiety (two items) using all items from the resultant subscales in the DSM-5 Self-

Rated Level 1 Cross-Cutting Symptom Measure. The mean scores of depression, anxiety, and the
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composite score computed for depression and anxiety were also included as covariates in my
statistical analyses.
Procedures

Participants signed up for the study via the Psychology Department subject pool system
(via SONA). Assessments were completed online and took approximately one hour and fifteen
minutes to complete. Participants were asked to read through the consent form prior to data
collection. Study procedures were approved by the Institutional Review Board (IRB). To
minimize missing data, the survey software reminds (but does not demand) that participants
address missed items before continuing with the study. As of May 2021, a total of 2,186
participants were assessed. The Sexual Health Survey completed data collection in May 2021.
Statistical Analyses
Data Preparation

Scales containing 10 or more items were calculated for participants missing <10% items,
and scores were coded as missing for participants missing data on scales that contained less than
10 items.
Descriptive Statistics

Means and standard deviations of the three factors (as derived from the factor analysis
described above), binge eating, laxative use, vomiting, and over exercising were conducted on R
(R Core Team, 2021).
Item Analysis

Before conducting an exploratory factor analysis, I first examined skewness and kurtosis
for each of the 22 EDE-Q items and covariates (i.e., check for outliers). Data is considered

normal if skewness falls between -2 and +2 and kurtosis falls between -7 and +7 consistent with
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maximum likelihood methods (Ryu, 2011). Skewed distributions will be transformed prior to
analyses so that ranges are closer to zero to represent a normal distribution (i.e., moderate
skewness = natural log transformation; substantial skewness = square-root transformation; severe
skewness = inverse transformation; Tabachnick & Fidell, 2001) on SPSS 27.0 (SPSS, Inc.
Chicago, IL).

After completing the item analysis, I evaluated the inter-item correlations of the 22 items
for the EDE-Q. Any items that are highly correlated (+>.80) were examined for possible deletion
due to multicollinearity (Field et al., 2013). I decided which item among the pair to retain by
examining which item was endorsed more by participants as well as which of the items related
most to the given construct (i.e., eating pathology) according to theory. Weakly correlated items
(r<.30) were also examined for possible deletion as small correlations can bias the results (Field
et al., 2013). For example, if an item showed consecutive weak correlation with other items, it
would be considered for possible deletion. Items suitable for deletion were removed prior to
conducting exploratory factor analysis.

Sample Split

The sample was randomly divided into two groups; I used these two mutually
independent samples for performing both the exploratory factor analysis and confirmatory factor
analysis.

Exploratory Factor Analysis (Sample 1)

Given the inconsistencies of findings from previous studies conducting confirmatory
factor analyses (see Table 3), [ used R (R Core Team, 2021) to first complete an exploratory
factor analysis (#=990) to determine the number of common factors within the EDE-Q and

conducted a parallel analysis using the package ‘fa.parallel’ (Horn, 1965). A parallel analysis

25



compares eigenvalues from the sample correlation matrix with eigenvalues obtained from a
random correlation matrix in which no factors are expected (Lim & Jahng, 2019). Parallel
analysis has received support as being one of the most accurate methods for determining the
number of factors to retain (Velicer et al., 2000). Despite its accurate methods, it has long been
questioned for its theoretical justification in which the eigenvalues of the reduced correlation
matrix with communalities of the variables in the main diagonal have a direct relation to its
number of factors, however, the same does not apply for those of the full correlation matrix with
ones in the diagonal (Lim & Jahng, 2019).

Since it is suggested to use multiple approaches in factor extraction (Williams et al.,
2010), the Kaiser-Guttman Rule and Cattell’s (1966) Scree test were also employed. The Kaiser-
Guttman rule (Kaiser, 1960) retains eigenvalues greater than one and has received widespread
adoption in studies. However, one limitation is that the rule of retaining eigenvalues just above
one has been suggested to be rather arbitrary (Fabrigar et al., 1999). The scree test examines the
eigenvalues by a plot and major factors result in a steep “cliff”, followed by a break or “scree”
containing components with minor factors (Hayton et al., 2004). Though the scree test works
well with highly correlated factors, it has been criticized for its ambiguity in the case in which
there are either no clear breaks or more than two apparent breaks in the plot (Hayton et al.,
2004).

Next, the Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy was used to
determine sampling adequacy for each variable in the model and the complete model. Kaiser’s
recommended threshold is above 0.6 (Kaiser, 1974). Bartlett’s Test of Sphericity was conducted
to determine whether correlations between items were large enough to perform an EFA (i.e.,

p<.05). In addition, I tested the fit of the EDE-Q first using all items enforcing a three-factor
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model given this factor structure has gained the most support in prior research and in this study
(see EFA Results section). Common factors were extracted utilizing a principal axis factoring
method and direct oblimin rotation. Oblimin (oblique) rotation is often used when factors are
assumed to be correlated and provides estimates of correlations among factors (Fabrigar et al.,
1999). Items that did not load on any one factor were also removed to improve overall model fit.
After I eliminated unnecessary items, I used confirmatory factor analysis to verify the factor
structure and determined the best model fit.
Confirmatory Factor Analysis (Sample 2)

T'used R (R Core Team, 2021) to complete tests of confirmatory factor analysis (CFA)
using the ‘lavaan’ (Rosseel, 2012) and ‘semTools’ (Jorgensen et al., 2018) packages. A
minimum of five cases per parameter is needed to conduct a CFA (Kline, 2016). The EDE-Q was
examined at the intersection of gender and race/ethnicity with the other half of the sample
(n=991), and I investigated the fit of the three-factor model tested from the EFA using the
maximum likelihood robust estimator (MLR). Model fit was established with the Chi-square
statistic (y%; cutoff for good fit p>.05). Alternative fit indices were also used to determine the
model’s fit: Comparative Fit Index (CFI), root mean square error of approximation (RMSEA),
standardized root mean square residual (SRMR), and Tucker-Lewis Index (TLI). Good model fit
is suggested by a CFI and TLI over .95, RMSEA under .05, and SRMR under .05 (Hu & Bentler,
1999; Hu & Bentler, 1998). Acceptable model fit is indicated by a CFI and TLI over .90,
RMSEA under .08, and SRMR under .10 (Hu & Bentler, 1999; Hu & Bentler, 1998). The three-
factor model was subsequently used as the configural model for the assessment of measurement
invariance by gender and race/ethnicity.

Measurement Invariance (Full Sample)
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Using the full sample (N=1,981), I used multi-group confirmatory factor analysis to

conduct measurement invariance by gender (i.e., men and women) and race/ethnicity (i.e.,

White, Black, Hispanic, Asian, and multiracial) on R (R Core Team, 2021) using the maximum-

likelihood estimation with robust standard errors (MLR; Satorra & Bentler, 2001). Measurement

invariance is usually tested in four steps (Borgogna et al., 2021).

1)

2)

3)

Configural Invariance: Responses will demonstrate the same factor structure across
groups.

Metric Invariance: Once configural invariance is attained, I will test whether the items in
a measure have the same relationship to the underlying latent construct across groups
(i.e., equivalent factor loadings; Xu & Tracey, 2017). As such, factor structure and factor
loadings are equivalent across groups.

Scalar Invariance: Once metric invariance is met, I will test the equivalence of intercepts
between groups. Support for scalar invariance suggests equivalent means between
groups. As such, the factor structure, factor loadings, and factor intercepts are equivalent

across groups.

4) Residual Invariance: Lastly, if scalar variance is found, I will test the equivalence of

errors. This is the most difficult form of invariance. Residual invariance would suggest
that the scale measures the same underlying construct between groups with an equivalent
degree of accuracy (Borgogna et al., 2021).

Due to a disadvantage of the chi-square test being an overestimation of the discrepancy in

goodness-of-fit in large samples (Davidov et al., 2014), I used various alternative global fit

indices (i.e., CFI, TLI, RMSEA, and SRMR) to assess the relative/incremental goodness-of-fit of

my models based on the robust maximum likelihood estimator (MLR). To assess for differences
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between successive measurement invariance models, I specifically examined the change in CFI
(i.e., ACFI) and RMSEA (i.e., ARMSEA) statistics. Consistent with recommendations from
Chen (2007), a decline in CFI larger than 0.01 and increases in RMSEA larger than 0.015
indicated a significant worsening of fit. If the model had failed to achieve metric, scalar, or strict
invariance, [ planned to examine the modification indices to establish which loadings, intercepts,
or residuals led to the lack of invariance (van de Schoot et al., 2013).
Spearman’s Rho Correlations

Using the full sample (N=1,981), I conducted Spearman’s Rho correlations on SPSS 27.0
(SPSS, Inc. Chicago, IL) to calculate initial associations between the three latent variables, BMI,
depression, anxiety, the composite score of depression and anxiety, and the dichotomized
behavioral indicators (i.e., binge eating, laxative use, vomiting, and over exercising).
Chi-Square of Independence

Using the full sample (N=1,981), I conducted eight chi-square tests of independence on
SPSS 27.0 (SPSS, Inc. Chicago, IL) to examine the effects of gender and race/ethnicity on the
prevalence of objective binge eating, vomiting, laxative use, and compulsive exercising.
Consistent with Rand-Giovannetti et al. (2020), I created binary variables (yes/no) for examining
“no occurrence” and “any occurrence” of objective binge episodes, self-induced vomiting,
excessive exercise, and laxative use. Participants met criteria for “any occurrence” among these
behavioral indicators if they engaged in an episode >1 over the past 28 days.
Multivariate Analysis of Covariance (MANCOVA)

Using the full sample (N=1,981), I conducted a 2x5 MANCOVA on SPSS 27.0 (SPSS,
Inc. Chicago, IL) to examine group differences on the three factors across gender (i.e., male and

female) and race/ethnicity (i.e., White, Asian, Hispanic, Black, and multiracial) covarying for the
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effects of BMI, behavioral indicators, and a composite score of depression and anxiety. Holm-
Bonferroni’s post hoc was applied for Test I error correction in multiple comparisons.
Power Analysis

Power estimations were made using G-Power (version 3.1; Faul et al., 2009). Prior
studies indicate that effect sizes for associations between gender and disordered eating and the
associations between race/ethnicity and disordered eating are likely to be small-to-medium in
magnitude (Vince & Walker, 2007; Striegel et al., 2009). With a sample size of 1,981 men and
women, nine effects (gender [i.e., male and female] and race/ethnicity [i.e., White, Asian,
Hispanic, Black, multiracial] covariates: BMI, composite score of depression and anxiety) and a
p value of .05, the current study had 95% power of small-to-medium effect size. According to
the “rules of thumb” for factor analysis, the minimum sample per group for adequate statistical
power is n>200 (Kyriazos, 2018). Additionally, since measurement invariance analyses have the
potential of being untrustworthy in smaller samples, groups that contain a sample size of 100 or

smaller will not be included in analyses (Borgona et al., 2021).
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Chapter 4 - Results

Descriptive Statistics

Means, standard deviations, skewness, and kurtosis of the 22-items in the EDE-Q are
displayed in Table 5. Possible outliers were also examined for all items and no significant
outliers were detected in the dataset. Two items were particularly notable (items 2 and 19), both
of which were consistent with findings from a prior study examining the measurement invariance
of the EDE-Q among Hispanic and non-Hispanic White college women (Serier et al., 2018).
Item 2 was rarely reported “Have you gone for long periods of time (8 waking hours or more)
without eating anything to influence your shape or weight?”” with a skewness of 2.09 and kurtosis
of 3.66. Item 19 was also rarely endorsed “Over the past 28 days, on how many days have you
eaten in secret (i.e., furtively)?” with a skewness of 3.27 and kurtosis of 16.59. These items were
taken into consideration when identifying which items to drop prior to conducting the EFA.
Inter-item Correlations

Next, I evaluated the inter-item correlations for all 22 attitudinal items ranged from .16 to
.89 (total inter-item correlation M=.48) indicating that items, overall, fit together conceptually
(see Table 6). Item 19 demonstrated consistently low correlations (<.30) among all but four items
(7,9, 20, 21), each belonging to the same subscale (i.e., eating concerns). Considering this item’s
significant low correlations among other items as well as high skewness and kurtosis, item 19
was dropped prior to conducting the EFA. Additionally, several items (11, 12, 22, 23, 25, 26, 27,
28) showed strong positive associations (>.80) indicating that overlapping items may not be
contributing something unique to the construct (i.e., multicollinearity). Notably, all these items

belong to the shape and weight concerns subscales which, as previously mentioned, have
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regularly shown high correlations among various populations (White et al., 2014; Hilbert et al.,
2007).

Specifically, items 11 and 12 showed a strong positive association (+=.80) and the
decision to drop item 11 as opposed to item 12 was based on the complexity of making sense of
“feeling fat” that is often reported in individuals diagnosed with an eating disorder but difficult
to scientifically measure (Zhang et al., 2021). Items 22 and 23 demonstrated the highest
association (7=.89) and item 22 (M=2.46, SD=2.16; [#(1,960)=2.90, p<.05]) was subsequently
dropped among the pair given item 23 being endorsed more by participants (M=2.53, SD=2.14),
thus suggesting a s/ightly higher relevance to eating pathology in this given sample. Furthermore,
items 25 and 26 had a correlation of .87; therefore, I decided to drop item 26 to ensure adequate
representation of weight concerns, which is considered to be a core feature of eating disorder
psychopathology. Finally, items 27 and 28 showed a strong positive association (7=.85) and the
decision to drop item 27 (M=2.37, SD=2.13) was due to item 28 being endorsed more by
participants (M=2.59, SD=2.22; [#(1,965)=8.17, p<.001) and it is the only item in the EDE-Q that
taps into one’s feelings surrounding how others see one’s own shape or figure which may be a
unique and important contributing factor to disordered eating symptomatology. From these
analyses, I retained 17 items prior to conducting the EFA.

Exploratory Factor Analysis (EFA)

The dataset was randomly split in half (»=990) via computer-generated random seed on R
and of the 22 items, 17 were entered into the EFA. I used iterative principal axis factoring in R
via the “fa” function in the psych package and oblique (Direct Oblimin) rotation which allows
factors to be correlated with each other while providing a simple structure (Grieder & Steiner,

2021).
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The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and the Bartlett’s test of
sphericity were calculated first to evaluate the appropriateness of the data. The KMO was .94
and the Bartlett’s test was significant (¥*(120)=19,171.5, p<0.001), indicating that the data was
indeed suitable for factor analysis. Parallel analysis, Kaiser-Guttman rule, and scree all suggested
that three factors should be retained; given previous research conducting EFAs on the EDE-Q
suggesting three factors more consistently than any other factor structure, I decided to test the
three-factor solution.

The aforementioned 17 items were tested in a three-factor model. Items were retained if
the factor loading was >.50 and loaded onto only one factor. Eight total “trials” were conducted
to individually remove items that did not meet the above criteria (items 2, 10, 21, 5, 6, 12, and
20). Consistent with these conditions, 10 items were retained, accounting for 63.1% of the
variance (see Tables 7 and 8). Although several items (5, 10, 12, 21) were close to load onto two
separate factors (>.34), no items loaded >.50 onto more than one factor. The first factor, labeled
dietary restraint, comprised of three items which assessed trying to limit or exclude one’s food
intake (items 1 and 3) and following strict rules regarding eating (item 4). The second factor,
labeled preoccupation and eating concern, assessed difficulty concentrating due to thoughts
about food and shape (items 7 and 8) as well as fear of losing control over eating (item 9). The
third factor, labeled shape/weight overvaluation, assessed the influence of shape on one’s own
self-worth (item 23), reaction to being weighed once a week (item 24), weight dissatisfaction
(item 25), and the degree to which one feels uncomfortable about others seeing their shape (item
28).

Confirmatory Factor Analysis (CFA)
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A CFA was conducted using the other half of the randomly split data set (#=991).
Though chi-square is the most used global fit index, it is sensitive to large sample sizes thereby
decreasing the p-value and often rejects a good fitting model (Alavi et al., 2020). As such, other
modification indices are recommended (i.e., CFI, TLI, RMSEA, SRMR), and were assessed in
combination to establish goodness of fit as they are less sensitive to sample size (Fan & Sivo,
2007). The three-factor, 10-item model displayed adequate fit in the overall sample ()
(32)=193.18, p<0.001; CFI=0.97 and TLI=0.96; RMSEA=0.07; SRMR=0.05; see Figure 2 for
standardized factor loadings). Additionally, the three-factor, 10-item model, displayed acceptable
fit among gender and race/ethnicity among all groups except for those identifying as multiracial
(RMSEA >0.08; see Table 9). Overall, given the adequate fit in the whole CFA sample, the
three-factor, 10-item model was retained as the configural model to test measurement invariance
among gender and race/ethnicity.

Measurement Invariance
Multigroup confirmatory factor analysis (MGCFA)

Multigroup confirmatory factor analyses (MGCFA) were conducted using the modified
three-factor, 10-item model across gender and race/ethnicity. Since MGCFA requires that scores
on the latent variable are represented for members of different groups (Wicherts & Dolan, 2010),
scores 5 and 6 were collapsed into one due to no participant who identified as Asian American
rated a score of 6 or “every day” for item 7 only (n=118).

The configural model allowed for factor loadings and intercepts to vary between gender
and race/ethnicity and fit the data well (Table 11). When loadings were constrained to be equal
between gender and race/ethnicity (i.e., metric model), the models did not appear to fit worse

than the configural model as displayed in the small changes in CFI and RMSEA statistics. Strong
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(scalar) invariance implicates equality of item threshold meaning that no item responses are
systematically higher or lower in one group when compared to the other groups (Borgogna et al.,
2021). As shown in Table 11, strong invariance for both gender and race/ethnicity models
showed acceptable model fits (i.e., ARMSEA and ACFI never exceeded critical values of 0.015
and 0.01, respectively). Finally, strict invariance reflects that the residual variances of each item
are similar across groups. The fit indices remained excellent for the strict measurement
invariances models for both gender and race/ethnicity (i.e., CFI, TLI, SRMR) as well as small
differences in CFI and RMSEA. As such, measurement invariance of the three-factor, 10-item
model was supported at the strict level for both gender and race/ethnicity.
Spearman’s Rho Correlations

Spearman’s rho correlations for the three-factor, 10-item EDE-Q, covariates (BMI,
depression, anxiety, and composite score of depression and anxiety), and behavioral indicators
(binge eating, vomiting, laxative use, and excessive exercise) are displayed in Table 11. The
three latent factors showed significant and positive associations of small-to-medium magnitude
among each other that were not too highly correlated (7>.80) as well as all covariates and
behavioral indicators. Since it did not appear that the mean individual scores of depression and
anxiety accounted for more of the variance across each latent factor, I opted to use the composite
score for depression and anxiety to simplify subsequent analyses (i.e., MANCOVA).
Chi-Squares of Independence

Chi-square analyses for no occurrence and any occurrence among the dichotomized
behavioral indicators across race/ethnicity and gender are displayed in Tables 12 and 13.
Notably, there appeared to be significant effects of race/ethnicity on vomiting and laxative use in

which those who identified as White exhibited higher rates compared to other groups. There also
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appeared to be significant effects of gender on binge eating and laxative use in which more
women reported engaging in these behaviors than men. Results are aligned with prior research
suggesting that compensatory behaviors occur at higher levels among women than men and
White women, specifically, endorsing these behaviors more than men and women from other
racial groups (Striegel-Moore et al., 2009).

Multivariate Analysis of Covariance (MANCOVA)

A 2 (gender) x 5 (race/ethnicity) multivariance analysis of covariance (MANCOVA) was
conducted on the three latent factors as dependent variables: dietary restraint, preoccupation and
eating concern, and shape/weight overvaluation, after controlling for the behavioral indicators
(i.e., binge eating, vomiting, laxative use, excessive exercise), composite score of depression and
anxiety, and BMI (see Table 14). Independent variables were gender (dummy coded: 1=men,
2=women) and race/ethnicity (i.e., White, Black, Hispanic, Asian, and multiracial). While there
are several statistics that can be calculated (e.g., Pillai’s Trace, Hotelling’s Trace, and Roy’s
Largest Root), Pillai’s test statistic gives more robust results when there is an unbalanced sample
size among groups as there is in the current study (Ates et al., 2019). As such, I used it to test
whether there were differences between the means of groups of subjects on a combination of
dependent variables.

The multivariate result was significant across all covariates except for laxative use
(Pillai’s Trace=.003, F=2.06, df=1,829, p=.10). Multivariate main effects were observed for
gender, Pillai’s Trace =.06, F=37.02, df=1,829, p<.001, #,°=.057 and race/ethnicity, Pillai’s
Trace =.03, F'=3.95, df=5,493, p<.001, ,°=.009; however, the interaction between gender and

race/ethnicity remained nonsignificant (Pillai’s trace=.006, F=.93, df=5,493, p=.51, 1,°=.002).
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To further investigate the impact of each effect on the individual dependent variables,
post hoc univariate analyses with Bonferroni Adjustments for multiple comparisons were
conducted using an alpha value of .05. Univariate analyses for the effect of gender on the three
latent variables showed significant main effects for preoccupation and eating concern (F(1,
1831)=8.95, p<.05, ,°=.005 and shape/weight overvaluation (F(1, 1831)=105.32, p<.001,
11,°=.054). Main effects indicated that women (M=2.68, SD=1.90), relative to men (M=1.60,
SD=1.56), reported higher levels of shape/weight overvaluation with a medium effect size
(d=.62). Women also reported higher levels of preoccupation and eating concern (M=1.07,
SD=1.56) than men (M=.65, SD=1.19) with a small effect size (d=.30; see Table 14).

Univariate analyses for the effect of race/ethnicity on the three latent variables showed
significant main effects for dietary restraint (F(4, 1831)=2.57, p<.05, 1,°=.006) and shape/weight
overvaluation (F(4, 1831)=11.35, p<.001, ,°=.012) with small effect sizes. However, Holm-
Bonferroni post-hoc comparisons did not yield any significant differences between the five
groups for dietary restraint. Follow-up pairwise comparisons indicated that Asian individuals
scored significantly higher (M=2.33, SD=1.76) than White individuals (M=2.26, SD=1.89;
d=.04) and Black individuals (M=2.02, SD=1.90; d=.17) on shape/weight overvaluation.
Furthermore, those identifying as Hispanic scored significantly higher (M=2.69, SD=1.85) than

individuals identifying as Black on shape/weight overvaluation (M=2.02, SD=1.90; d=.36).
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Chapter 5 - Discussion

The current study examined the psychometric properties of the EDE-Q to assess for
differences in eating pathology across the intersection of gender and race/ethnicity in a large and
diverse sample of US young adult college students. First, I conducted an EFA on half of the
sample followed by a CFA on the other randomly split dataset to establish the best fitting model
of the EDE-Q. Second, I tested for measurement invariance on the configural model across
gender and race/ethnicity. Third, I tested for differences among the behavioral indicators across
gender and race/ethnicity. Lastly, I assessed for mean differences across gender and
race/ethnicity on the three latent variables, adjusting for BMI, behavioral indicators, and a
composite score of depression and anxiety. Overall, my results add to the growing literature of
the measurement and assessment in various demographic sectors to establish what are useful
diagnostic tools for screening eating disorders in a diverse sample of young adults. In the
following sections, I will review and summarize the findings for my study aims, discuss
implications for the modified three-factor, 10-item EDE-Q as a new screening tool in college
campuses, and describe recommendations for future research.
Aim 1: Factor Structure of the Eating Disorder Examination Questionnaire

Through a series of analyses, my results suggested that a modified three-factor, 10-item
model fit the data the best, which aligns with most prior research not supporting the original
four-factor structure of the EDE-Q (see Table 3). Eating disorder pathology, in turn, may thus be
interpreted as multidimensional in the EDE-Q (Rand-Giovannetti et al., 2020), with each factor
representing a distinct and core attitude of eating disorder symptoms.

The items on Factor 1 (dietary restraint) provided partial support for the four-factor

original theoretical model (Fairburn et al., 1994). Factor 1 also contained most of the items
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related to restraint from the theoretical model (i.e., an attempt to limit or exclude one’s food
intake and following strict rules regarding eating). Importantly, despite prior work on EFAs and
CFAs on the EDE-Q demonstrating varying factor structures and number of items, these same
three items on this given factor have been mostly supported in previous studies (Grilo et al.,
2010; Friborg et al., 2013; Hrabosky et al., 2008). Thus, these three items may be the most
salient in embodying the factor of dietary restraint in the EDE-Q.

Factor 2 (preoccupation and eating concern) deviated the most from Fairburn’s original
theoretical model (Fairburn et al., 1994), however, revealed similar items to White et al. (2014)’s
factor also labeled as preoccupation and eating concern due to two of the three items being from
Fairburn et al (1994) eating concern subscale. Findings are also in line with Rand-Giovannetti et
al (2020)’s factor labeled ‘dietary restriction’, which has important clinical implications for the
nature of eating disorder symptomatology. For example, the items that loaded on this factor
tapped into a preoccupation with one’s own body/eating (i.e., fear of loss of control over eating,
preoccupation with eating, shape, and weight). These items could be conceptualized as the
cognitive outcomes of starvation as documented in the Minnesota Starvation Experiment in
which the fear of losing control over eating may lead to starvation which, in turn, worsens one’s
preoccupation with food, shape, and weight (Keys et al., 1950).

Factor 3 (shape/weight overvaluation) supported my hypothesis in that the best fitting
model would consist of a single factor containing items from both the Shape Concern and
Weight Concern subscales. Most prior research conducting a factor analysis on the EDE-Q
demonstrated that the Shape and Weight concern subscales are not conceptually distinct
constructs and are often combined for research purposes (van Zutven et al., 2015). Overvaluation

of shape and weight is defined as the “undue influence of body weight or shape on self-
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evaluation” and is distinct from merely one’s preoccupation with one’s own body image due to
defining one’s self-worth primarily based on one’s shape and/or weight (APA, 2013).
Additionally, this overvaluation of shape and weight is what differentiates in clinical samples
patients with eating disorders from those with body dissatisfaction but no eating disorder
symptomatology (Goldfein et al., 2000).

Overall, findings from both the EFA and CFA support prior research in the use of a
modified reduced-item model for the EDE-Q, particularly when examining a diverse sample of
university students. This newly proposed factor structure retained most of the same themes with
the original factor structure of the EDE-Q as well as modified versions, with the exception of
factor 2, which may provide a unique attribute to core attitudes of eating disordered
psychopathology. Results also expand on a robust line of research suggesting that administrators
of the EDE-Q may consider steering away from the theoretically derived factor structure of the
original EDE-Q given its lack of replicability in various samples using briefer, modified versions
of the scale (Rand-Giovannetti, 2020).

Aim 2: Measurement Invariance of the Eating Disorder Examination Questionnaire

Multigroup confirmatory factor analysis (MGCFA) was also performed on the modified
three-factor, 10-item model across gender and race/ethnicity. Notably, the RMSEA and TLI
indices appeared to slightly improve instead of worsening when more constraints were added to
the models. A possible suggestion for this discrepancy may be due to unbalanced sample sizes in
which the models could have over-identified as more constraints were added (Yoon & Lai,
2018). Still, the modified reduced-item factor structure achieved residual (strict) invariance, the
most difficult form of invariance to attain, across gender and race/ethnic groups, which has yet to

be achieved with the EDE-Q. This indicates that the residual associated with each latent
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variables, factor loadings, and intercepts are equal across both gender and race/ethnicity. As
such, any differences between gender and racial group item responses are due to group
differences and not measurement issues (i.e., item bias).

The current study provides a meaningful contribution to the growing body of literature on
measurement invariance of the EDE-Q, because my thesis is the first study to examine
measurement invariance of the EDE-Q with a newly modified factor structure looking at the
intersection of gender and five separate racial groups. This is also the first study to achieve strict
invariance which implies identical measurement at the item level of eating disorder
psychopathology and guarantees the equivalence of this measure across race/ethnicity and
gender (Luong & Flake, 2021). Additionally, current findings may help provide clarity to the
mixed results of measurement invariance across race/ethnicity (Belon et al., 2011; Belon et al.,
2015; Serier et al., 2018) as there was a large enough sample size in all racial groups to test for
group differences. Results also add further support to the measurement invariance across gender
(Rand-Giovannetti et al., 2020; Grilo et al., 2015; Pefielo et al., 2013), and builds off support of
measurement invariance across the intersection of gender and race/ethnicity because my study
included more than two racial groups (i.e., Hispanic and Non-Hispanic White; McEntee et al.,
2020).

Aim 3: Gender and Racial Differences on the Eating Disorder Examination Questionnaire

Consistent with my hypothesis and prior research (McEntee et al., 2020; Rand-
Giovannetti et al., 2020), mean comparisons indicated that women indeed showed higher scores
on the latent variables of the EDE-Q than men. Specifically, women reported higher means for
preoccupation and eating concern and shape/weight overvaluation. One possible explanation

could be due to different beauty standard ideals in which research suggests that most young men
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prefer a lean and muscular physique rather than a lean one per se as more women endorse
(Murray et al., 2016). Furthermore, men with eating disorder symptomatology may not be
particularly striving for “low weight” as “bulking up” muscles while maintaining low body fat
may be more of the objective to attain the ideal male physique (Murray et al., 2016). There did
not appear to be significant differences between young adult men and women for dietary restraint
suggesting that there are little differences across this symptom of eating pathology which is in
contrast with prior work showing women reporting higher dietary restraint than men (McEntee et
al., 2020; Rand-Giovannetti et al., 2020).

Results also revealed, contrary to my hypothesis, significant differences across racial
groups on the latent variables dietary restraint and shape/weight overvaluation. Mean
comparisons determined that those identifying as Hispanic followed by multiracial, Asian, and
White showed the highest means for shape/weight overvaluation and those identifying as Black
endorsed the lowest shape/weight overvaluation. This confirms recent work indicating that
individuals of racial/ethnic minority groups may be just as likely as White participants to report
body shape concerns (Olson et al., 2020). Although racial differences in body dissatisfaction are
small (Grabe & Hyde, 2006), these findings add to prior research examining body dissatisfaction
among women as Black women reported the lowest scores on body dissatisfaction between
White, Hispanic, and Asian American women (Warren et al., 2005). However, results should be
taken with caution as Cohen’s d effect sizes were quite small (<.40) and could suggest that
comparisons drawn may not be meaningfully different (Ferguson, 2009).

Taken together, considering findings revealing higher means of shape/weight
overvaluation in participants of color than White participants, it appears that the overemphasis of

White samples in eating disorders research and, therefore, consistent underrepresentation of
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racial/ethnic minority groups in research, may pose a serious detriment to men and women of
color with eating disorder psychopathology as this may further perpetuate the stereotype of who
is affected by an eating disorder (i.e., White women). The current study serves as an important
step in addressing the multifaceted nature of identity characteristics which intersect with one
another (e.g., race/ethnicity, gender) to examine eating pathology and address prevailing health
disparities in the US. In light of the current findings, further screening and assessment for men
and women of color is warranted for eating disorder symptoms on college campuses.
Modified Factor Structure of the EDE-Q as a Screening Tool in College Campuses

Considering the severity of eating disorders and importance of early detection as to
provide immediate intervention, all colleges and universities should prioritize screening for them
as the typical age of college students is a vulnerable period in the development of young adults.
While there are a variety of eating disorder screening tools that exist, the EDE-Q remains the
gold standard in assessing for eating disorders. The current study adds to the ongoing literature
of examining the factor structure of the EDE-Q as well as provides support for utilizing a shorter
version while retaining the core symptoms of eating pathology. This shortened 10-item
questionnaire may serve to reduce response burdensomeness thereby increasing the number of
respondents to this instrument and appropriately assessing for eating disorder symptomatology in
college men and women across race/ethnicity.
Limitations and Future Directions

The present study does not come without limitations. While my sample was diverse in
terms of racial group representation, those identifying as Black were a particularly small sample
in relation to other racial groups; future research is needed to examine a larger sample of Black

college students to replicate the results from both the CFA and MGCFA analyses. Additionally,
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participants were asked to report if they identified as Hispanic or Latino, assuming those
identifying as Latinx represent a homogenous group (McEntee et al., 2020). Future research
could be conducted to study eating pathology in specific Hispanic groups (e.g., Mexican
American, Cuban), with the adapted 10-item EDE-Q tested in both English and Spanish.
Similarly, while inclusion of multiracial individuals in this study was a strength considering
those identifying as more than one race/ethnic group are often excluded from sample sizes, these
individuals were also categorized into a single group which could potentially obscure group
differences in eating behaviors (Goel et al., 2020). Future research is needed to examine
differences in eating pathology across distinct multiracial groups, particularly as the number of
individuals who identify as multiracial continues to increase in the US (U.S. Census Bureau,
2020).

Consistent with studies examining eating disorders in college students, the current study
was comprised of approximately 70% of women. While there were enough men in my sample to
provide adequate statistical power for analyses, future research is warranted to explore
measurement invariance of the EDE-Q with a larger sample of undergraduate men. Moreover,
gender identity was defined by the following: cisgender men, cisgender women, transgender
men, and transgender women. As such, those identifying as genderqueer/gender-nonconforming
were omitted from analyses due to small sample size, but future research should consider
replicating these findings in gender/sexual minority groups who remain understudied in the
eating disorder literature. Other identity characteristics such as socioeconomic status and sexual
orientation were not included in this sample and it would be important to include in future
research as symptoms of eating disorders have been reported to equally affect members from

various socioeconomic backgrounds (Mulders-Jones et al., 2017) and clinical eating
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disorders/behaviors have been reported to occur more frequently in gender/sexual minorities
compared to heterosexual and cisgender individuals (Parker & Harriger, 2020).

Furthermore, findings reported are cross-sectional and based on a sample of college
students who are primarily young, educated, and normal weight (i.e., 51.8% normal weight; see
Table 5). Results may not generalize to other populations such as individuals of other age groups
(e.g., youth, older adults), community populations, and clinical samples of individuals diagnosed
with an eating disorder. Future research is needed to examine measurement invariance of the
EDE-Q in community and clinical samples across the life span to explore the temporal
precedence of these effects.

Finally, it is important to note that the open-ended questions (i.e., behavioral indicators)
originally displayed in the EDE-Q 6.0 included the same rating scale as the other items in this
questionnaire in the current study. This may, at least partially, explain why significant group
differences emerged across certain behaviors (i.e., laxative use, vomiting) which contradicts with
prior research (McEntee et al., 2020; Lipson & Sonneville, 2017). This open-ended structure of
the behavioral indicators has been a major disadvantage of the EDE-Q as it prevents these items
from being included in scoring and data analyses of the scale. Lev-Ari and colleagues (2021)
expanded upon Grilo et al. (2010) three-factor, seven-item scale by recoding the bingeing and
purging open-ended questions to include in the analyses, which demonstrated satisfactory
psychometric properties in a community sample. Future studies should also consider recoding
these open-ended items with the three-factor, ten-item scale to expand upon this measure and
more closely assess for behavioral symptoms of eating disorders.

Practice Implications
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Results from the current study revealed that the modified three-factor, 10-item EDE-Q
may be a valid measure of eating disordered psychopathology across gender and race/ethnicity
among US college men and women. This model is supported for the appropriateness of
comparisons by gender and race/ethnicity among all three latent factors. Findings from this study
highlight the need to routinely screen for eating disorders in college campuses as to combat
barriers experienced by individuals who do not apply to the demographic stereotype of who
experiences and suffers from an eating disorder. Of the 5,300 college campuses in the US, only
22% of colleges have reported offering screening opportunities for eating disorders year-round
despite 87% of respondents believing that screening for eating disorders is important (National
Eating Disorders Association, 2018). Additionally, of the students who screened positive for an
eating disorder, only 20% received treatment, most of which being women (Fitzsimmons-Craft et
al., 2019). Future studies should consider pairing treatment resources along with this screening
measure. In taking these considerations into account, both researchers and clinicians may expand
upon their understanding of eating pathology. Systematic screening of eating disorders using the
modified 10-item EDE-Q is recommended and may result in identifying university students with
high risk eating behaviors or symptoms who could then be referred for further evaluation to

determine the appropriateness of diagnosis and treatment referral.
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Appendix A
Demographic Questionnaire

1. What is your current gender identity? (Check all that apply)
a. Male
b. Female
c. Female-to-Male (FTM)/Transgender Male
d. Male-to-Female (MTF)/Transgender Female
e. Gender Queer, neither exclusively male nor female
f. Other (please specify)
g. Decline to answer, please explain why

2. What sex were you assigned at birth on your original birth certificate? (Check one)
a. Male
b. Female
c. Decline to answer, please explain why

3. What is your race? (Select all that apply.)
White

Black or African American

Hispanic or Latino

Native American or American Indian
Asian/ Pacific Island

Middle Eastern

Other

Prefer not to share

SRmo a0 op

4. What is your age?

5. Where do you live?
a. On campus
b. Off campus (alone, with partner, or with friends/family)

6. What is your present religion, if any?
Protestant
Roman Catholic
Latter Day Saints/Mormon
Orthodox such as Greek or Russian Orthodox
Jewish
Muslim
Buddhist
Hindu
Atheist
Agnostic
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Spiritual but not committed to one religion
Something else:

7. How often do you attend religious meetings (i.e., church, synagogue, temple, etc.)?
a. Never

Once a year or less

A few times a year

A few times a month

Once a week

More than once/week

mo a0 o

8. How often do you spend time in private religious activities, such as prayer, meditation, or
Bible study?

Rarely or never

A few times a month

Once a week

Two or more times/week

Daily

More than once a day

Mmoo o

Directions. The following section contains 3 statements about religious belief or experience.
Please mark the extent to which each statement is true or not true for you.

9. Inmy life, I experience the presence of the Divine (i.e., God)
a. Definitely not true

b. Tends not to be true
c. Unsure

d. Tends to be true

e. Definitely true of me

10. My religious beliefs are what really lie behind my whole approach to life
Definitely not true

Tends not to be true

Unsure

Tends to be true

Definitely true of me

o0 o

11. I try hard to carry my religion into all other dealings in life
Definitely not true

Tends not to be true

Unsure

Tends to be true

Definitely true of me

o0 o

12. Are you involved or affiliated with any organizations on campus? (Select all that apply)
a. Greek life
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Religious groups

Varsity Sports teams

Intramural Sports teams

Multicultural Organizations

Gender and Sexuality Center

Other

I am not involved or affiliated with any organizations on campus

N N

13. Are you a first-generation college student (i.e., first in your immediate family to go to
college)?

a. Yes
b. No
c. Unsure

14. People are different in their sexual attraction to other people. Which best describes your
feelings? Are you:
a. Only attracted to females
Mostly attracted to females
Equally attracted to females and males
Mostly attracted to males
Only attracted to males
Asexual
Pansexual
Not sure

N N

15. How supportive is your family of your sexual orientation?
a. Supportive
b. Neutral
c. Unsupportive
d. N/A (my family does not know my sexual orientation)

16. How supportive is your family of your gender identity (cisgender, transgender, other)?
a. Supportive
b. Neutral
c. Unsupportive
d. N/A (my family does not know my gender identity)

17. What is your relationship status? (Choose all that apply.)
a. Single

b. Non-exclusive or casual / friends-with-benefits
c. In an exclusive or committed relationship

d. Married

e. Divorced

f.

Polyamorous (The state of having multiple sexually or romantically committed
relationships at the same time, with the consent of all partners involved.)
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18. Have you ever served in Reserve Officers’ Training Corps (ROTC)?
Yes
No

19. Have you ever served in the United States Armed Forces?
Yes
No (Skip pattern used here; Q19-20)

20. What branch of military did you serve in?
Army
Air Force
Marine Corps
Navy
Coast Guard

21. How many times have you been deployed to a place where you received hazardous duty
pay (e.g., deployed to Iraq, Afghanistan, Kuwait, Vietnam, Korea)?

Zero times (never deployed)
1 time

2 times

3 times

4 times

5 or more times
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Appendix B

Eating Disorder Examination Questionnaire (EDE-Q) 6.0

Instructions: The following questions are concerned with the past four weeks (28 days) only.
Please read each question carefully. Please answer all of the questions. Please only choose one
answer for each question. Thank you.

Questions 1 to 12: Please select the appropriate number on the right. Remember that the

questions only refer to the past four weeks (28 days) only.

On how many of the past 28 days....

1.

Have you been deliberately trying to limit the amount of food you eat to influence your
shape or weight (whether or not you have succeeded)?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

Have you gone for long periods of time (8 waking hours or more) without eating
anything at all in order to influence your shape or weight?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

Have you tried to exclude from your diet any foods that you like in order to influence
your shape or weight (whether or not you have succeeded)?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

Have you tried to follow definite rules regarding your eating (for example, a calorie limit)
in order to influence your shape or weight (whether or not you have succeeded)?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

Have you had a definite desire to have an empty stomach with the aim of influencing
your shape or weight?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day
Have you had a definite desire to have a totally flat stomach?
No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

Has thinking about food, eating or calories made it very difficult to concentrate on things
you are interested in (for example, working, following a conversation, or reading)?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day
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8. Has thinking about shape or weight made it very difficult to concentrate on things you are
interested in (for example, working, following a conversation, or reading)?

No days 1-5days 6-12 days 13-15days 16-22 days 23-27 days Every day
9. Have you had a definite fear of losing control over eating?
No days 1-5days 6-12 days 13-15days 16-22 days 23-27 days Every day

10. Have you had a definite fear that you might gain weight?
No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

11. Have you felt fat?
No days 1-5days 6-12 days 13-15days 16-22 days 23-27 days Every day

12. Have you had a strong desire to lose weight?
No days 1-5days 6-12 days 13-15days 16-22 days 23-27 days Every day

13. Over the past 28 days, how many times have you eaten what other people would regard
as an unusually large amount of food (given the circumstances)?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

14. On how many of these times did you have a sense of having lost control over your eating
(at the time that you were eating)?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

15. Over the past 28 days, on how many DAY'S have such episodes of overeating occurred
(i.e. you have eaten an unusually large amount of food and have had a sense of loss of
control at the time)?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

16. Over the past 28 days, how many times have you made yourself sick (vomit) as a means
of controlling your shape or weight?

No days 1-5days 6-12days 13-15days 16-22 days 23-27 days Every day

17. Over the past 28 days, how many times have you taken laxatives as a means of
controlling your shape or weight?

No days 1-5days 6-12 days 13-15days 16-22 days 23-27 days Every day
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b

18. Over the past 28 days, how many times have you exercised in a “driven” or “compulsive’
way as a means of controlling your weight, shape or amount of fat or to burn off calories?

No days 1-5days 6-12 days 13-15days 16-22 days 23-27 days Every day

Questions 19-21: Please select the appropriate number. Please note that for these questions
the term “binge eating” means eating what others would regard as an unusually large
amount of food for the circumstances, accompanied by a sense of having lost control over
eating.

19. Over the past 28 days, on how many days have you eaten in secret (i.e., furtively)?......Do
not count episodes of binge eating

No days 1-5days 6-12 days 13-15days 16-22 days 23-27 days Every day
20. On what proportion of the times that you have eaten have you felt guilty (felt that you’ve
done wrong) because of its effect on your shape or weight?......Do not count episodes of
binge eating
None of the times A few of the times  Less than half  Half of the times  More than half
Most of the time  Every time
21. Over the past 28 days, how concerned have you been about other people seeing you
eat?......Do not count episodes of binge eating
Not at all Slightly Moderately =~ Markedly
Questions 22-28: Please select the appropriate number on the right. Remember that the

questions only refer to the past four weeks (28 days).

22. Has your weight influenced how you think about (judge) yourself as a person?
Notatall Slightly Moderately = Markedly

23. Has your shape influenced how you think about (judge) yourself as a person?
Notatall Slightly Moderately  Markedly

24. How much would it have upset you if you had been asked to weigh yourself once a week
(no more, or less, often) for the next four weeks?

Not at all Slightly Moderately = Markedly

25. How dissatisfied have you been with your weight?
Notatall Slightly Moderately =~ Markedly
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26.

27.

28.

29.

30.

31.

32.

33.

How dissatisfied have you been with your shape?
Not at all Slightly Moderately = Markedly

How uncomfortable have you felt seeing your body (for example, seeing your shape in
the mirror, in a shop window reflection, while undressing or taking a bath or shower)?
Not at all Slightly Moderately = Markedly
How uncomfortable have you felt about others seeing your shape or figure (for example,
in communal changing rooms, when swimming, or wearing tight clothes)?
Notatall Slightly Moderately = Markedly
Supplemental questions
What is your weight at present? (Please give your best estimate.):
What is your height? (Please give your best estimate.):
If female: Over the past three to four months have you missed any menstrual periods?
a. Yes
b. No (Skip Q32)
c. NJ/A (Skip Q32-33)

If so, how many?

Have you been taking the pill?
a. Yes
b. No
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Appendix C
DSM-S5 Self-Rated Level 1 Cross-Cutting Symptom Measure — Adult

Directions: During the past 2 weeks, how much (or how often) have you been bothered by the
following problems?

Depression
1. Little interest or pleasure in doing things?

a. None at all
b. Rare, less than a day or two days

c. Several days a week
d. More than half the days of the week
e. Nearly every day

2. Feeling down, depressed, or hopeless?
a. None at all

b. Rare, less than a day or two days

c. Several days a week

d. More than half the days of the week
e. Nearly every day

Anxiety

3. Feeling nervous, anxious, frightened, worried, or on edge?
a. None at all
b. Rare, less than a day or two days

c. Several days a week
d. More than half the days of the week
e. Nearly every day

4. Feeling panic or being frightened?
a. None at all
b. Rare, less than a day or two days

c. Several days a week
d. More than half the days of the week
e. Nearly every day

5. Avoiding situations that make you anxious?
a. None at all

b. Rare, less than a day or two days

c. Several days a week

d. More than half the days of the week
e. Nearly every day
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Appendix D

Tables
Table 1. Definitions and terminology
Disordered eating symptoms
Cognitive features
Dietary restraint The intention to restrict food intake to control body weight.
Weight preoccupation Preoccupation with one’s body weight or body fat
Eating concerns The degree of concern about eating
Shape concerns The degree of concern about body shape
Body dissatisfaction Dissatisfaction with size or shape of one’s body
Behavioral features
Binge eating The consumption of an unusually large amount of food coupled with feeling unable to stop
eating.
Inappropriate compensatory The maladaptive use of behaviors for weight management, such as self-induced vomiting,
behaviors overexercising, and laxative abuse.
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Table 2. Self-Report Screening Measures in College Students

Subscales and Measure Utility

Cut-off Score

Authors (year) Measure Item Number

Garner et al. (1982) Eating Attitudes Test-26 (EAT-26) 26 items

Fairburn et al. (1994) Eating Disorder Examination 28 items
Questionnaire (EDE-Q)

Stice et al. (2000) Eating Disorder Diagnostic Scale 22 items
(EDDS)

Morgan et al. (1999) Sick Control One Stone Fat Food 5 items
(SCOFF)

Graham et al. (2018) Stanford-Washington Eating Disorder 17 items

Scale (SWED)

Measures eating disorder attitudes
and behaviors in three subscales:
(1) dieting

(2) bulimia/food preoccupation
(3) oral control

Measures eating disorder
behaviors and attitudes in four
subscales:

(1) dietary restraint

(2) shape concerns

(3) weight concerns

(4) eating concerns

Also assesses for binge eating,
laxative use, compensatory
vomiting, and excessive exercise.

Screens for AN, BN, and BED as
well as assesses for eating disorder
behaviors (e.g., fasting, vomiting,
laxative use)

Assesses the core features of AN
and BN

Assesses eating disorder behavior
as well as psychopathology to
categorize individuals’ risk for ED
categories

>20

>4 on subscales,
endorsing one or
more objective
binge eating
episodes and one
or more
compensatory
behavior episodes
(e.g., vomiting,
laxatives,
diuretics, exercise)

Different scoring
instructions based
on ED diagnosis

Endorsing two or
more items

Computer based
algorithm to
determine cut-offs
based on DSM-5
criteria
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Table 3. Review of CFA Studies Utilizing the EDE-Q

Authors (year) EDE-Q Version

Participants

Models Tested

Results

Models with full items
Rand-Giovanetti et al. (2017)

EDE-Q 6.0, 28-items

White et al. (2014) EDE-Q 6.0, 28-items

Penelo et al. (2013) EDE-Q 4.0, 38-item Spanish

Version

Giovazolias et al. (2013) Original EDE-Q 36-items, Greek

Version

College students
(N=981; 69.9%
women; 29.6% men;
0.1% other)

Adolescents (ages 14-
18; N=917; 56.9%
girls)

Adolescents (ages 11-
18; N=2,928; 52.7%
girls)

College students
(N=500; 100%
women)
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Tested 12 models. One-
factor model including 22-
items; two-factor model;
Allen et al. three factor
model; Hilbert et al. (2012)
three-factor model;
Peterson et al. (2007) three-
factor model; White et al.
(2014) three-factor model,
Aardoom et al. (2012) four-
factor model; Fairburn et al.
original four-factor model,
Friborg et al (2013) four-
factor model; Peterson et al.
(2007) four-factor model;
higher order model.

Tested original four-factor
on half of the sample (EFA
for the other half)

One-factor, two-factor
retaining Restraint, three-
factor retaining Restraint
and Eating, original-four
factor.

One-factor, Hilbert et al.’s
three-factor model,
Peterson et al.’s three-factor

Best support was
found for Friborg’s
four-factor model.
Found to be invariant
across sex.

Failed to support
original model, three-
factor model had the
best fit with all
subscale items.

Best support for two-
factor model using all
subscale items.

Peterson et al.’s
three-factor model
had the best fit.



Barnes et al. (2012)

Villaroel et al. (2011)

Models with reduced items

McEntee et al. (2020)

Serier et al. (2018)

Parker et al. (2016)

EDE-Q 6.0, 28-items

EDE-Q 4.0, 38-item Spanish
Version

EDE-Q 6.0, 28-items

EDE-Q 6.0, 28-items

EDE-Q 6.0, 28-items

Clinical sample of
eating disorder
patients (N=266;
95.8% women)

College students
(N=403;91.8%
women)

College students
(N=708; 100%
women)

College students
(N=1173; 15.1%
Latino men; 11.3%
non-Latino White
men; 47.2% Latina
women; 26.3% non-
Latina White women

College students
(N=561; 59.9%
Latina women;
40.1% non-Latina
White women)

Bariatric surgery
candidates (N=405;
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model, and original four-
factor.

One-factor, Peterson et al.
(2007) three-factor model,
and original four-factor

Original four-factor model

One-factor, eight-item
model; two-factor, 22-item
model; three-factor, seven-
item model; alternative
four-factor, 22 item-model,;
original four-factor, 22-item
model.

Brief one-factor model,
one-factor, two-factor,
modified three-factor
seven-item model, Peterson
et al. (2007) three-factor
model, and original four-
factor model.

Allen et al. (2011)’s three-
factor model

Peterson et al.’s
three-factor model
had the best fit for
both groups.

Support for original
four-factor model
was found.

Three-factor, seven-
item model had best
support for both
groups.

Modified three-factor
seven-item provided
the best fit in both
samples.

Did not support
three-factor model.



Calugi et al. (2016)

Kliem et al. (2016)

Grilo et al. (2015)

Chan & Leung (2015)

Carrard et al. (2015)

Grilo et al. (2013)

EDE-Q 6.0, 28-items, Italian
version

EDE-Q 6.0, 28-items, German
version

Original EDE-Q, 36-items

EDE-Q 6.0, 28-items

EDE-Q 6.0, 28-items, French
version

Original EDE-Q, 36 items

79.3% women,;
20.7% men)
Clinical sample of
eating disorder
patients (N=264;
97.3% women)

Community sample
(N=2,508; 53.2%
women)

College students
(N=310; 54.2%
women)

College students
(N=310; 54.2%
women)

BED patients
(N=116; 100%
female)

Community (N=161;
100% female)

Obese bariatric
surgery candidates
(N=174;75.2%
women)

One-factor with all items;
Grilo et al. (2010) brief
three-factor model with
seven items.

One-factor model created
by authors comparing a
one-factor and four-factor
eight item model.

Grilo et al. (2010) brief
three-factor model,
Hrabosky et al brief three-
factor model; original four-
factor model

Wade et al. (2008) brief
one-factor model; Peterson
et al. three factor, two-
factor, and one-factor
model.

Grilo et al. (2010) brief
three-factor model,
Peterson et al. three-factor
model; Wade et al. brief
one-factor model

Grilo et al. (2010) brief
three-factor model,
Hrabosky et al. (2010) brief
three-factor model; original
four-factor model.

Found support for
brief three-factor
model with seven
items.

Best support for four-
factor model with
eight items.

Grilo et al. (2010)
brief three-factor
seven-item model
was supported.

Found support for
Wade et al. brief one-
factor model with
eight items.

Grilo et al. (2010)
three-factor seven-
item model provided
best fit.

Grilo et al. brief
three-factor seven-
item model was
supported.
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Table 4. Demographic statistics of sample

Characteristics (n=1981) Frequency Percentage Mean (SD)
Age 19.18 (1.45)
18-19 1434 72.3%
20-21 383 19.4%
22-23 123 6.2%
24-25 41 2.1%
Gender
Male 588 29.7%
Female 1393 70.3%
Race/Ethnicity
White 636 32.1%
Black 209 10.6%
Hispanic 352 17.8%
Asian 429 21.7%
Multiracial 355 17.9%

First-Generation College Student

Yes 724 36.5%
No 1207 60.9%

Unsure 50 2.5%

Body Mass Index (BMI) 24.63 (5.92)

Underweight (<18.5) 122 6.1%

Normal Weight (18.5-24.9) 1026 51.8%

Overweight (25-29.9) 432 21.8%

Obese (>30) 281 14.2%

Missing 120 6.1%

Note. SD=standard deviation.
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Table 5. Descriptive statistics for the 22-item EDE-Q

Items Mean (SD) Skewness Kurtosis
1. Restraint over eating 1.96 (2.25) .83 -.84
2. Avoidance of eating 87 (1.54) 2.09 3.66
3. Food avoidance 1.82 (2.19) .94 -.61
4. Dietary rules 1.58 (2.17) 1.12 -.25
5. Empty stomach 1.06 (1.86) 1.78 1.83
6. Flat stomach 2.92 (2.58) A3 -1.74
7. Preoccupation with food, eating, calories .86 (1.66) 1.89 2.38
8. Preoccupation with weight and shape 98 (1.76) 1.91 2.47
9. Fear of losing control over eating 1.07 (1.95) 1.75 1.57
10. Fear of weight gain 2.06 (2.45) 75 1.57
11. Feelings of fatness 2.73 (2.46) .30 -1.59
12. Desire to lose weight 2.87 (2.60) 15 -1.75
19. Eating in secret 32 (.88) 3.79 16.59
20. Guilt after eating 1.10 (1.67) .06 1.45
21. Social eating .82 (1.43) 1.86 2.74
22. Importance of weight 2.46 (2.16) 35 -1.28
23. Importance of shape 2.53 (2.14) 32 -1.28
24. Reaction to prescribed weighing 1.63 (2.02) .97 -43
25. Dissatisfaction with weight 2.63 (2.18) 28 -1.33
26. Dissatisfaction with shape 2,77 (2.11) 21 -1.29
27. Discomfort seeing body 2.37(2.13) 43 -1.19
28. Avoidance of exposure 2.59 (2.22) .29 -1.37

Note. Skewness (-2.0 to +2.0) and kurtosis (-7.0 + 7.0). Items that are bolded were examined for
possible deletion due to high skewness and/or kurtosis for subsequent analyses. SD=standard

dev

iation.



Table 6. Inter-item correlations of the 22-item Eating Disorder Examination Questionnaire (EDE-Q)

Items Subscale 1 2 3 4 5 6 7 8 9 10 11 12 19 20 21 22 23 24 25 26 27 28 Total

1 R -

2 R S50 -

3 R 69 44 -

4 R .64 41 .68 -

5 R 54 58 .50 .50 -

6 SC 56 41 53 46 50 -

7 EC 39 39 40 40 49 35 -

8 SC/WC 42 41 40 41 50 44 68 -

9 EC 46 41 42 41 54 44 54 55 -

10 SC 54 41 52 45 53 .63 44 54 63 -

11 SC 54 40 48 42 48 63 34 46 49 1 -

12 WwC 62 40 57 52 49 68 37 45 48 70 .80 -

19 EC 21 23 17 19 25 16 33 .29 33 23 22 19 -

20 EC 49 43 48 42 57 47 46 52 57 58 55 53 42 -

21 EC 28 29 26 24 41 30 37 40 45 40 36 35 42 58 -

22 WwC 46 38 42 36 47 51 37 48 45 59 63 58 22 56 47 -

23 SC 44 36 42 38 47 52 38 47 46 58 62 55 23 55 46 .89 -

24 WwC 33 30 28 23 38 35 33 42 40 48 53 46 .27 49 46 61 .60 -

25 WwC 46 34 40 37 45 50 37 47 45 60 70 63 24 54 44 777 13 .67 -

26 SC 45 37 41 37 45 55 36 47 45 60 .70 62 .23 56 44 75 77 61 87 -

27 SC 43 36 38 34 44 51 37 49 47 60 69 59 27 57 48 73 73 65 19 85 -
28 SC 41 34 37 32 39 48 34 44 42 54 65 57 25 51 45 70 69 61 .76 .80 .85 -
Total J1 .57 66 61 69 73 58 67 .68 .80 .82 .80 36 .74 57 81 .79 67 82 .82 81 .77 -

Note. Items that are bolded were dropped from analyses due to high (>.80) or low (<.30) correlations (items 11, 19, 22, 26, 27). Total
is the mean score of the 22-items. R=restraint, EC=eating concern, SC=shape concern, and WC=weight concern.
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Table 7. EFA Item reduction and factor loadings of the Eating Disorder Examination Questionnaire (EDE-Q)

F1 F2 F3 F1 F2 F3 F1 F2 F3 F1 F2 F3 F1 F2 F3

Items Trial 1 Trial 2 (removal of Trial 3 (removal of Trial 4 (removal of Trial 5 (removal of
item 2) item 10) item 21) item 5)

1. Restraint over eating .04 82 .02 .04 81 .02 .05 0.81 .02 .03 .83 .00 .03 .83 .00
2. Avoidance of eating .00 40 28 - - - - - -
3. Food avoidance -.01 .80 05 -02 .81 .06 -.01 81 06 -03 .84 .03 -.04 .85 .03

4. Dietary rules -.07 .76 .08 -08 .76 .08 -.08 77 06 -0 .77 .08 -.10 .78 .08
5. Empty stomach -.04 .35 S22 -02 .33 S1 -.01 34 .50 .01 34 48 - - -
6. Flat stomach 31 50 .04 .30 S1 .05 .30 .50 .05 .30 48 .06 .30 48 .05

7. Preoccupation with -.10 .03 78 -11 .03 .79 -.10 49 79 -08  -.01 .83 -.08 .00 .84
food, eating, calories

8. Preoccupation with .04 .05 .70 .03 .05 71 .04 .06 .70 .06 .00 5 .06 .01 75
weight and shape

9. Fear of losing .08 .06 .68 .06 .06 .69 .07 .07 .67 A1 .06 .64 A1 .08 .62
control over eating

10. Fear of weight gain .36 26 31 .34 27 32 - - - - - - - - -

12. Desire to lose 45 53 -.01 43 S54 -01 42 53 .00 42 52 .00 41 52 .00
weight

20. Guilt after eating .26 .05 .56 24 .05 57 25 .06 56 .28 .10 48 29 A1 45
21. Social Eating 34 -17 A48 33 =17 49 33 -.16 49 - - - - - -
23. Importance of 70 .07 A1 70 .07 A1 70 .08 A1 J1 .05 A1 2 .06 .09
shape

24. Reaction to .69 -.14 21 69 -14 21 .69 -.13 21 J0 0 -13 18 71 -12 .17
prescribed weighing

25. Dissatisfaction .86 .07 -03 .86 .07  -.03 .86 .08 -03 .88 .04  -.03 .88 .04  -03
with weight

28. Avoidance of 82 .03 -03 .82 .03 -.03 83 .03 -03 .84 .01 .68 83 .01 -.02
exposure

Note. Items bolded met criteria for cutoff >0.50 and loaded onto only one factor. Fl=factor 1, F2=factor 2, F3=factor 3. Items that
were removed from analyses are labeled “-” (items 2, 5, 6, 10, 21). Variance accounted for after Trial 1 =49.7%. Variance accounted
for after Trial 2=51.5%. Variance accounted for after Trial 3=52.7%. Variance accounted for after Trial 4 = 54.8%. Variance
accounted for after Trial 5=56.3%. Variance accounted for after Trial 6 = 58.6%.
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Table 8. EFA Item reduction and factor loadings of the Eating Disorder Examination Questionnaire (EDE-Q) continuation

F1 F2 F3 F1 F2 F3 Fl1 F2 F3
Items Trial 6 (removal of item 6) Trial 7 (removal of item 12) Trial 8 (removal of item 20)
1. Restraint over eating .05 .82 -.01 .07 81 -.01 .07 81 -.01
2. Avoidance of eating - - - - - - - - -
3. Food avoidance -.02 .86 01 .00 87 .00 .00 87 -.01
4. Dietary rules -.08 .79 .06 -.06 .80 .05 -.06 .80 .05
5. Empty stomach - - - - - - - - -
6. Flat stomach - - - - - - - - -
7. Preoccupation with food, -.09 .01 .83 -.08 .02 83 -.07 .01 85
eating, calories
8. Preoccupation with weight .05 .00 .76 .05 .00 .76 .07 .00 75
and shape
9. Fear of losing control over 11 .07 .63 A1 .07 .63 15 .10 56
eating
10. Fear of weight gain - - - - - - - - -
12. Desire to lose weight 41 A7 .03 - - - - - -
20. Guilt after eating 29 11 45 .30 A1 45 - - -
21. Social Eating - - - - - - - - -
23. Importance of shape 72 .05 .10 73 .06 .08 74 .06 .07
24. Reaction to prescribed 72 -11 15 72 -.11 A5 72 -.10 13
weighing
25. Dissatisfaction with .89 .04 -.04 .89 .05 -.05 90 .04 -.04
weight
28. Avoidance of exposure .84 .00 -.03 84 .01 -.04 .84 .00 -.04

Note. Items bolded met criteria for cutoff >0.50 and loaded onto only one factor. F1=factor 1, F2=factor 2, F3=factor 3. Items that
were removed from analyses are labeled “-” (items 2, 5, 6, 10, 12, 20, 21). Variance accounted for after Trial 7=60.4%. Total variance
explained=63.1%.
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Table 9. Summary of overall fit statistics in confirmatory factor analysis of the three-factor, ten-item Eating Disorder
Examination-Questionnaire (EDE-Q) by gender and race/ethnicity

Model Characteristic 2 (df) CFI TLI RMSEA [90% CI] SRMR

3-factor, 10-items White 88.32 (32) 0.98 0.97 0.07210.048, 0.095] 0.053
Black 57.17 (32) 0.98 0.97 0.064 [0.000, 0.109] 0.050
Hispanic 72.34 (32) 0.97 0.96 0.07210.039, 0.103] 0.055
Asian 48.98 (32) 0.98 0.98 0.052 [0.000, 0.090] 0.055
Multiracial 90.00 (32) 0.95 0.92 0.097 [0.069, 0.126] 0.055
Men 81.82(32) 097 096  0.063[0.036,0.088]  0.054
Women 152.59 (32) 0.97 0.96 0.071 [0.058, 0.085] 0.045

Note. v > =chi-square; df = degrees of freedom; CFI = Comparative Fit Index (cutoff >.90); TLI=Tucker Lewis Index (cutoff >.90);
RMSEA=Root Mean Square Error of Approximation (cutoff<.08); Cl=confidence interval; SRMR=Standardized Root Mean Square
Residual (cutoff<.08; Hu and Bentler, 1999). Chi-square was nonsignificant in each subgroup.
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Table 10. Measurement invariance of the three-factor, ten-item structure of the Eating Disorder Examination Questionnaire
(EDE-Q) across gender and race/ethnicity

Model 2 (df) CFI TLI RMSEA [90% CI] SRMR  ACFI ARMSEA Difftest ¥ (df)
Gender
Configural 339.79 (64) * 0.977 0.967 0.063 [0.055, 0.072] 0.039
Metric 385.63 (71) * 0.974 0.962 0.064 [0.056, 0.073] 0.049 0.003 -0.001 28.72(7) *
Scalar 461.42 (78) * 0.967 0.962 0.068 [0.061, 0.076] 0.051 0.007 -0.004 75.34(7) *
Strict 225.98 (120) * 0.965 0.961 0.069 [0.061, 0.077] 0.059 0.002  -0.001 7.00 (3)
Race/Ethnicity
Configural 526.51 (160) * 0.972 0.961 0.071 [0.062, 0.080] 0.045
Metric 558.43 (188) * 0.972 0.967 0.065 [0.056, 0.073] 0.049 0.000 0.006 25.35(28)
Scalar 616.64 (216) * 0.970 0.968 0.063 [0.056, 0.071] 0.051 0.002 0.002 58.58 (28) *
Strict 728.88 (256) * 0.968 0.971 0.060 [0.052, 0.068] 0.054 0.002 0.003 50.55 (40)

Note. v > =chi-square; df=degrees of freedom; CFI=comparative fit index; TLI=Tucker-Lewis index; RMSEA=root mean square error
of approximation; Cl=confidence interval; SRMR = Standardized Root Mean Square Residual. *p<.001
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Table 11. Descriptive statistics for three-factor, ten-item Eating Disorder Examination Questionnaire (EDE-Q), covariates,
and frequencies of behavioral indicators

DR PEC SWO BMI Depression ~ Anxiety Depression &  Binge Vomiting  Laxative Excessive

Anxiety Eating Use Exercise

Latent

Factors

DR - 55% .53* 32% 18* 20* 21* 42% 16* 5% 46*

PEC - .58* 23% 31* 35% 36* 59* 29% 25% 42%

SWO - 35% 34% 39% A40%* A45% 5% 3% 35%

Covariates

Body Mass - .01 -.01 -.001 23% .09%* .08* 3%

Index

(BMI)

Depression - .63* .90* 26* 14* .08* 14*

Anxiety - .90* 29% JA18* A1* 18*

Depression - 30* A7* .10* 18*

& Anxiety

Behavioral

Indicators

Binge - 31* 26* 35%

Eating

Vomiting - 52% 26*

Laxative - 29%

Use

Excessive B

Exercise

Descriptive

Data

Mean (SD) 1.79 .95 2.34 24.63 1.31 1.28 1.30 650 140 137 688

or (1.95) (1.48) (1.87) (5.92) (1.08) (1.006) (97 (32.8%) (7.1%) (6.9%) (34.7%)

n (%)

Note. DR= dietary restraint; PEC=preoccupation and eating concern; SWO= shape/weight overvaluation. SD=standard deviation. *r:<0.01.
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Table 12. Chi-square results for no occurrence and any occurrence of binge eating and vomiting across race/ethnicity and gender

Binge Eating Vomiting
Characteristics No (%) Any (%) x 2 Cramer’s V. No (%) Any (%) y 2 Cramer’s V
Race/Ethnicity 6.04 .06 17.15* .09
White 439 (33.4%) 193 (29.7%) 594 (32.5%) 39 (27.9%)
Black 142 (10.8%) 66 (10.2%) 180 (9.9%) 28 (20.0%)
Hispanic 218 (16.6%) 131 (20.2%) 333 (18.2%) 17 (12.1%)
Asian 276 (21.0%) 148 (22.8%) 380 (21.3%) 34 (24.3%)
Multiracial 249 (18.3%) 112 (17.2%) 329 (18.0%) 22 (15.7)
Total 1315 650 1825 140
Gender 01
Men 430 (32.7%) 154 (23.7%) 16.89* .09 546 (29.9%) 39 (27.9%) .26
Women 885 (67.3%) 496 (76.3%) 1279 (70.1%) 101 (72.1%)
Total 1315 650 1825 140
*p<.05
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Table 13. Chi-square results for no occurrence and any occurrence of laxative use and excessive exercise across race/ethnicity

70

and gender
Laxative Use Excessive Exercise
Characteristics No (%) Any (%) y 2 Cramer’s V No (%) Any (%) y 2 Cramer’s V
Race/Ethnicity 19.39* .09 1.26 .03
White 600 (32.8%) 33 (24.1%) 417 (32.6%) 217 (31.5%)
Black 178 (9.7%) 29 (21.2%) 137 (10.7%) 71 (10.3%)
Hispanic 326 (17.8%) 24 (17.5%) 229 (17.9%) 121 (17.6%)
Asian 393 (21.5%) 30 (21.9%) 278 (21.7%) 147 (21.4%)
Multiracial 331 (18.1%) 21 (15.3%) 220 (17.2) 132 (19.2%)
Total 1828 127 1281 688
Gender
Men 554 (30.3%) 30(21.9%)  4.31* .05 395 (30.8%) 191 (27.8%) 2.02 .03
Women 1274 (69.7%) 107 (78.1%) 886 (69.2%) 497 (72.2%)
Total 1828 137 1281 688
*p<.05



Table 14. Multivariate analysis of covariance (MANCOVA) by the intersection of race/ethnicity and gender on the three latent

factors
Independent Variables Multivariate and Effect Sizes
Univariate Effects
Race/Ethnicity Significance test Partial Eta
Squared
(%)
Dependent White Black Hispanic Asian Multiracial ~ Pillai’s Trace = .03, .009
Variables Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  F=2.06, df=5,493, p<.001?
Preoccupation 94 (1.41) 91 (1.45) 91 (1.38) .93 (1.43) 1.04 (1.55) F(4,1831)=1.11, p=.35° .002
and Eating
Concern
Dietary Restraint ~ 1.84 (2.00)  1.64 (1.84) 2.09(1.95) 1.58(1.84) 1.82(1.99) F(4, 1831)=2.57, p<.05° .006
Shape/Weight 2.26(1.89) 2.02(1.90) 2.70(1.85) 233(1.76) 2.44(1.92) F(4,1831)=11.35, p<.001° 012
Overvaluation
Gender Significance test Partial Eta
Squared
(%)
Dependent Male Female Pillai’s Trace = .06, 057
Variables Mean (SD) Mean (SD) F=37.02, df=1.829,
p<.001?
Preoccupation .65 (1.19) 1.07 (1.56) F(1, 1831)=8.95, p<.05° .005
and Eating
Concern
Dietary Restraint 1.64 (1.92) 1.80 (1.95) F(1, 1831)=.25, p =.62° .000
Shape/Weight 1.60 (1.56) 2.68 (1.90) F(1, 1831)=105.32, p<.00° 054
Overvaluation

Note: SD = standard deviation; *® denotes multivariate and univariate effects. Covariates appearing in the model include depression
and anxiety composite, BMI, and behavioral indicators (binge eating, vomiting, laxative use, excessive exercise).
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Appendix E

Total sample (n=2,186)

A 4

Participants identifying as Middle
Eastern, Native American, other,
or prefer not to share (n=63)
(n=2,123)

Participants identifying as non-
binary, other, or decline to answer
(n=26)

(n=2,111)

Participants identifying as <18 or
>25 years old (n=116)
(n=1,981)

Final sample
(n=1,981)

Figure 1. Flow chart for missing data
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Figure 2. Confirmatory factor analysis (CFA) of a modified three-factor, ten-item model of the Eating Disorder Examination

Questionnaire (EDE-Q) with standardized factor loadings and residuals.
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