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Abstract

Obijective: This study evaluated the factor structure and invariance of the Eating Disor-
der Examination-Questionnaire (EDE-Q) in a sample of Asian/Hawaiian/Pacific Islander
(n = 163), Black (n = 155), and White (n = 367) American university men.

Method: Twelve different EDE-Q factor structures reported in the literature were
evaluated using multi-group confirmatory factor analyses, and measurement invari-
ance assessed.

Results: A respecified four-factor structure proposed by Parker et al. (2016) showed
superior fit and was invariant across groups. Significant differences emerged across
all latent factors, with small to medium effects. Asian/Hawaiian/Pacific Islander men
reported significantly higher scores on factors assessing Appearance Concern, Over-
valuation of Shape/Weight, and Eating Concerns, and were more likely to endorse
regular objective binge eating (OBE) and fasting episodes than their Black and White
peers. Both White and Asian/Hawaiian/Pacific Islander men reported greater dietary
restraint than Black men. Among this sample, frequencies of regular compensatory
exercise ranged from 10% to 16%, fasting 6% to 14%, and OBEs 1% to 10%.
Discussion: Results provide further support for the use of alternate EDE-Q factor
structures, especially among non-White men. In this study, Asian/Hawaiian/Pacific
Islander men reported the highest levels of ED psychopathology relative to White
and Black men, indicating they might be particularly vulnerable to EDs.

Public Significance: This study failed to find support for using the original Eating Disorder
Examination-Questionnaire four-factor structure to detect disordered eating in Asian, Black,
and White American college men. An alternate model proposed by Parker et al. in 2016 may
be more appropriate. Asian men also reported the highest levels of eating psychopathology

relative to their peers, suggesting they may be at high risk for developing eating disorders.
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1 | INTRODUCTION

Eating disorders (EDs) are associated with high clinical impairment and
poor quality-of-life (Schaumberg et al., 2017; Treasure et al., 2020), and
are estimated to impact one in seven men in the United States (Ward
et al., 2019). Notably, men and people of color are less likely to receive
ED treatment and are historically underrepresented in measurement
research, thereby exacerbating existing health disparities (Marques
et al.,, 2011; Murray et al., 2017; Rand-Giovannetti et al., 2020).

The Eating Disorder Examination-Questionnaire (EDE-Q), a self-
report measure of disordered eating cognitions, attitudes, and behav-
iors, is widely used in research and clinical settings (Fairburn &
Beglin, 1994; Towne et al., 2017). The original EDE-Q comprises four
factors and a global score. The four-factor model (i.e., Shape Concern,
Weight Concern, Restraint, and Eating Concern) was developed based
on qualitative interviews with patients with EDs, and extant etiologi-
cal ED models, rather than an empirical measurement design process
(Fairburn et al., 1993). The EDE-Q vyields internally consistent and
temporally stable global and subscale scores in American college stu-
dents, although both of these scores are lower in samples of men,
compared with women (Forbush et al., 2019; Rose et al., 2013). In
community samples, the EDE-Q global score accurately distinguishes
between individuals with and without EDs (Mond et al., 2004). Addi-
tionally, EDE-Q scores demonstrate high convergent validity with sim-
ilar measures (e.g., Three Factor Eating Questionnaire; Stunkard &
Messick, 1985; Bardone-Cone & Boyd, 2007; Berg et al., 2012).

Notably, the EDE-Q was initially normed and validated with a primar-
ily White, Western, cisgender female sample (Berg et al, 2012;
Fairburn & Beglin, 1994). Since its development, the EDE-Q has been
translated into different languages (e.g.,, Italian, Spanish, Arabic; Calugi
et al, 2017; Elder & Grilo, 2007; Melisse et al., 2021), and tested with
samples living in Japan (Otani et al., 2021), Argentina (Compte
et al., 2019), and Mexico (Penelo et al., 2013). Recent studies have also
evaluated the utility of the EDE-Q in gender/sexual minority groups, and
established norms for cisgender lesbian women (Nagata, Murray, Flentje,
et al., 2020), cisgender bisexual women and men (Nagata, Compte,
et al., 2020), and transgender women and men (Nagata, Murray, Compte,
et al.,, 2020). Nonetheless, most of the data that established and continue
to support the EDE-Q as a popular transdiagnostic ED assessment tool
were collected from White female samples, raising questions about its
generalizability and utility with other racial, ethnic, and gender groups
(Berg et al., 2012). In addition to these concerns about the EDE-Q's gen-
eralizability, researchers have also questioned its four-factor structure
(Barnes et al, 2012; Grilo et al., 2013; Hilbert et al., 2007; Rand-
Giovannetti et al., 2020). Specifically, data suggest the Shape and Weight
Concern subscales do not represent distinct constructs (Fairburn &
Beglin, 1994; Hilbert et al., 2007; White et al., 2014). Several studies have
proposed better-fitting alternatives, including a three-factor model
(Peterson et al., 2007), a modified three-factor model (Grilo et al., 2013,
2015), and a unifactorial model (S. M. Byrne et al., 2010). However, most
of these alternate models have been tested with primarily (or entirely)
female samples (Rand-Giovannetti et al., 2020). Indeed, few studies have

investigated potential gender differences in the EDE-Q factor structure

(i.e., Carey et al., 2019; Chan & Leung, 2015; Darcy et al., 2013; Grilo
et al, 2015). All found that the factor structure differed in men and
women; in particular, certain factor structures and items fit well for
women, but not men.

Additional research regarding the EDE-Q's psychometrics in diverse
samples of men is needed given the accumulating evidence that EDs
affect individuals of all race/ethnicities, genders, and countries-of-origin
(Cheng et al., 2019; Schaumberg et al., 2017). Extant research suggests
that ED behaviors may manifest differently in men compared with other
gender groups. For example, muscle dysmorphia (e.g., internalization of a
muscular ideal, excessive exercise) is much more common in men than
women (Mitchison & Mond, 2015; Murray et al., 2017). Unfortunately,
the original EDE-Q items were designed to assess ED symptoms typi-
cally experienced by women (e.g., severe caloric restriction in pursuit of
the thin ideal), making it difficult to determine whether the EDE-Q is
sensitive enough to detect EDs in men. Thus, additional research investi-
gating whether the EDE-Q offers utility as a viable screening tool for dis-
ordered eating in men is crucial.

Similarly, it is important to consider whether the EDE-Q yields
valid scores in ethnically diverse populations. Serier et al. (2018) found
the modified three-factor model proposed by Grilo et al. (2013) pro-
vided an acceptable fit in both Hispanic and non-Hispanic White
women. However, the dietary restraint item loaded more strongly onto
its latent factor for non-Hispanic White women, suggesting differences
in the relevance and conceptualization of this item for Hispanic women
(Serier et al, 2018). These differences might reflect variability in
restraint between cultures, such that Latinx/Hispanic women are less
likely to report this behavior, and when they do, it might be driven by
different motivations than White women (e.g., need for control, rather
than alteration of weight/shape; Marques et al, 2011; Perez &
Warren, 2013).

Research has also identified significant differences between Black
and White women on the EDE-Q. For example, scores above the clinical
cutoff for Black women are less predictive of disordered eating behaviors,
relative to White women (N. R. Kelly et al., 2012). N. R. Kelly et al. (2012)
attributed this difference to the EDE-Q not accounting for factors
uniquely affecting Black women that might influence eating behaviors,
like racial discrimination and differing shape ideals (Boutté, 2020). Taken
collectively, these findings suggest the EDE-Q might not adequately
detect eating psychopathology in individuals from historically marginalized
racial and ethnic groups (Burnette et al., 2020; N. R. Kelly et al., 2012;
K. R. Kelly et al., 2012; Serier et al., 2018), which could perpetuate the
marked disparities in ED detection and treatment (Goel et al., 2021; Goel,
Jennings Mathis, et al., 2022; Hart et al., 2011; Marques et al., 2011).

The establishment of measurement invariance plays a crucial role in
validating a measure, and having confidence in any group comparisons
made regarding scores on it. Invariance indicates that the same underly-
ing construct is being measured across groups, and that observed group
differences are meaningful, and not the result of measurement error or
item bias (B. M. Byrne et al, 2009; Chen, 2008; Putnick &
Bornstein, 2016). Because men and marginalized racial/ethnic groups are
underrepresented in the ED literature (Egbert et al., 2022; Goel, Jennings
Mathis, et al., 2022; Murray et al., 2017), it is important not only to
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identify the appropriate factor structure for the EDE-Q in men, but also
to ensure it is measuring the same constructs across racial and ethnic
groups.

Given these limitations, this study evaluated the factor structure
of the EDE-Q, and assessed measurement invariance in a sample of
Asian/Hawaiian/Pacific Islander, Black, and White American college
men. Given the consistent lack of support for the four-factor structure
(e.g., Rand-Giovannetti et al., 2020), we did not expect it to hold for
this sample. However, given the considerable number of factor struc-
tures represented in the literature, we did not develop specific

hypotheses about the factor structure in our sample.

2 | METHOD

21 | Procedure and participants
To obtain a sufficiently sized sample for multi-group confirmatory fac-
tor analysis (CFA), data from four larger studies were combined. All
study procedures occurred at the same large southeastern public,
urban university. In 2020-2021 this university's student population
identified as 37.1% male, 44.6% White, 17.9% Black, and 13.5% Asian/
Hawaiian/Pacific Islander (Virginia Commonwealth University, 2021).
For all studies, informed consent was obtained and data were collected
online through Research and Electronic Data Capture (REDCap; Harris
et al, 2009). Ethics approval for research with human subjects was
obtained from the university's institutional review board. Recruitment
occurred through the psychology department-sponsored participant
pool and eligible individuals received course credit for completion. The
four studies were described as assessing: (1) body image, and attitudes
and behaviors related to eating and exercise; (2) the relation of ethnic
identity to body appreciation; (3) the influence of weight history on
eating attitudes and behaviors; and (4) factors associated with percep-
tions of women. Some participants included in this study were also
included in Burnette et al. (2019) and Burnette and Mazzeo (2020).
Though all university students 218 years old were eligible for these
four studies, inclusion in the current sample was restricted to individ-
uals self-identifying as male and non-Latinx White, Black, or Asian/
Hawaiian/Pacific Islander. We were unable to include men identifying
as Latinx due to insufficient recruitment of this group (n = 47). Partici-
pant lists across studies were reviewed, and 14 duplicate responses
were removed.

See Table 1 for participant demographics by racial group and overall.
Slightly over half of the sample identified as non-Latinx White (53.6%),
as Black (22.6%), and as Asian/Hawaiian/Pacific Islander (23.8%).

22 | Measures

2.2.1 | Demographics

Participants self-reported their age, year-in-school, gender (including

categorical options of male, female, other, and a text box for self-
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identification), height and weight, and racial and ethnic identities
(including categorical options for Asian, Black, Hawaiian, Latinx,
Native American, Pacific Islander, White, Other).

222 | Eating psychopathology

This study used the 36-item EDE-Q (Fairburn & Beglin, 1994), a mea-
sure of disordered eating attitudes and behaviors over the past
28 days. Its ordinal items are rated from O = No days or Not at all to
6 = Every day or Markedly, and are averaged to calculate four subscale
(i.e., Shape Concern, Weight Concern, Restraint, and Eating Concern)
and global scores. Higher scores reflect greater eating pathology. Fre-
quency of binge and loss-of-control (LOC) eating, purging behaviors,
and compensatory exercise are also captured. There is considerable
evidence of the EDE-Q's internal consistency and test-retest reliabil-
ity in undergraduate men and women (Forbush et al., 2019; Lavender
et al,, 2010; Luce et al., 2008; Rose et al., 2013).

2.3 | Data analysis

Data were cleaned in SPSS 27.0 and exported to R for analyses
(R Core Team, 2018). We examined data for outliers and normality.
CFA and measurement invariance were assessed using the lavaan
package (Rosseel, 2012). Missing data were minimal (0%-1.2% per
item) and missing completely at random (MCAR), y%(332) = 343.294,
p = .32. The lavaan package uses list-wise deletion. Despite the small
amount of missing data, we opted to impute missing values using
expectation maximization to leverage all available cases for analyses.
We used the WebPower package (Zhang & Yuan, 2018) to estimate
whether sample size was sufficient to detect a root mean square error
of approximation (RMSEA) value reflective of adequate model fit
(<.08; Hu & Bentler, 1999) based on the df for each model given 80%
power and a = .05. There were no significant differences across racial
groups in current body mass index (BMlI), age, or year-in-school. Thus,

we did not include covariates in analyses.

2.3.1 | Confirmatory factor analysis

Given that previous studies have yielded mixed findings regarding the
EDE-Q's factor structure (Rand-Giovannetti et al., 2020), prior to
assessing invariance, we conducted CFAs of the original four-factor
structure (Fairburn & Beglin, 1994) and 11 alternate factor structures
found in the literature to determine the best-fitting model. Those
assessed included 2 four-factor models (Friborg et al., 2013; Parker
et al, 2016), 6 three-factor structures (Darcy et al, 2013; Grilo
et al, 2013; Hilbert et al, 2012; Peterson et al, 2007; White
et al,, 2014), a two-factor structure (Penelo et al., 2012), a one-factor
structure including all subscale items (Pennings & Wojciechowski, 2004),
and a brief one-factor structure (Allen et al., 2011). Although several

recent studies found the modified three-factor model yielded superior fit
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TABLE 1 Descriptive statistics by race and overall
AHP (n = 163) Black (n = 155) White (h = 367) Overall (N = 685)
M (SD) 95% Cl M (SD) 95% ClI M (SD) 95% Cl M (SD) 95% Cl
Age 19.44 [19.17,19.71] 19.81 [19.35, 20.26] 19.90 [19.52,20.27] 19.77 [19.54, 20.00]
(1.78) (2.87) (3.64) (3.12)
BMI 24.30 [23.58, 25.02] 25.08(5.71) [24.18, 25.98] 24.15 [23.68, 24.62] 24.40 [24.08, 24.77]
(4.71) (4.63) (4.92)
Year in school %(n) 95% Cl %(n) 95% Cl %(n) 95% Cl %(n) 95% Cl
First 55.8% [.48, .63] 47.7% [.40, .56] 58.9% [.54, .64] 55.6% [.52,.59]
(91) (74) (216) (381)
Second 18.4% [.12,.24] 27.1% [.20, .34] 18.3% [.14, .22] 20.3% [.17,.23]
(30) (42) (67) (139)
Third 15.3% [.10, .21] 16.8% [.11, .23] 12.5% [.09, .16] 14.2% [.12,.17]
(25) (26) (46) (97)
Fourth 9.82% [.05,.14] 8.39% [.04, .13] 8.7% [.06,.12] 8.9% [.07, .11]
(16) (13) (32) (61)
Fifth+ - - 1.6% [.003, .03] 0.8% [.001, .02]
(6) (6)

Note: Descriptive statistics by race and overall. 95% Cls for year in school represent proportions rather than percentages. Overlap between the ranges of
the lower and upper bounds of the Cl across different groups is equivalent to a nonsignificant statistical test result.

Abbreviations: AHP, Asian/Hawaiian/Pacific Islander; Cl, confidence interval.

(e.g., Grilo et al., 2013; Serier et al., 2018), it has only seven items,
with just two indicators for two of the three factors. Similarly, the
Parker et al. (2016) four-factor model has a factor with only two
indicators. Because factors with fewer than three indicators often
are unstable, unreliable, and can lead to under-identification of the
model (a problem which is magnified when multiple factors have
fewer than three indicators; Hair et al., 2010), we examined all
model factor loadings and explored modification indices (Mls) of the
next best-fitting model in the event that models with fewer than
three indicators displayed the best fit. If theoretically justifiable
modifications improved model fit to an acceptable level, we opted
for a model with more indicators per latent factor to enhance confi-
dence in the model's reliability and validity.

In all models, factors were correlated and estimated using weighted
least squares mean and variance-adjusted estimation (WLSMV), which is
appropriate for ordinal data (Koziol & Bovaird, 2018; Li, 2016). We
examined model fit using the Xz/df ratio (<3.0), root mean square error
of approximation (RMSEA < .08), standardized root mean residual
(SRMR < .08), and the Comparative Fit and Tucker Lewis indices (CFI
and TLI > .95; Hu & Bentler, 1999). We also report the expected cross-
validation index (ECVI) as another measure of absolute fit, but did not
rely on it in model selection, in accordance with recommendations by
Hu and Bentler (1998).

2.3.2 | Measurement invariance

We then assessed measurement invariance of the best-fitting model
using guidelines provided by Wu and Estabrook (2016). Traditionally,
measurement invariance is assessed using a series of nested CFA

models, where the factor structure is first constrained to be equal across
groups (configural invariance), then factor loadings (metric invariance),
Wu and
Estabrook (2016) have argued this method is not optimal for ordered

and finally thresholds (scalar invariance). However,
categorical variables, and instead recommended constraining thresholds
to equality prior to calculating factor loadings. Using the measEq func-
tion in lavaan (following guidelines provided by Svetina et al., 2020), we
examined a series of nested CFA models, first constraining the factor
structure (Model 1), then thresholds (Model 2), loadings (Model 3), and
intercepts (Model 4) to equality. Each successive model retained the pre-
vious model's constraints. To compare model fit, we assessed changes in
absolute fit indices (AFI) and conducted scaled chi-square difference
tests using the lavTestLRT function. Guidelines for identifying non-
invariance using AAFI were derived based on models using continuous
estimation methods (Chen, 2007). Using WLSMV estimation, there is
evidence even small changes in AFI can indicate non-invariance, and that
A;(z might be more powerful than AAFI (Koziol & Bovaird, 2018; Sass
et al., 2014). Thus, we evaluated invariance by consensus, choosing to
probe for sources of non-invariance in the event of a significant Ay?
using the lavTestScore function.

Meaningful group comparisons can only be made on a measure
with demonstrated invariance across groups. Thus, we evaluated
group differences only in the event of an invariant model. To examine
if EDE-Q scores differed across racial and ethnic groups, we con-
strained latent means to be equal (Model 5), with decrements in
model fit indicating groups differed on subscale scores. We probed
the nature of differences using one-way analyses of covariance
(ANCOVAs) with Tukey's post hoc tests, adjusting for BMI. Partial 12
is presented as the effect size for overall ANCOVAs, with .01 = small,
.06 = medium, and .14 = large effects, and Cohen's d is presented as
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the effect size for pairwise comparisons of EDE-Q means, with

.20 = small, .50 = medium, and .80 = large.

2.3.3 | Subscale scores and behavioral frequencies

Finally, we calculated subscale score means and standard deviations
of the best fitting model by racial and ethnic group. We computed
Spearman's correlations to assess internal consistency for two-item
factors and McDonald's omega to assess internal consistency for fac-
tors with >2 indicators; values 2.70 demonstrate adequate reliability
(Dunn et al., 2014; Nunnally, 1978). Additionally, we computed aver-
age frequencies of behavioral items and the proportions of men
endorsing each behavioral item (with either any occurrence or regular
occurrence). Because self-induced vomiting, laxative, and diuretic mis-
use are infrequently endorsed in non-clinical samples (e.g., Lavender
et al., 2010), we collapsed these items into a category assessing “purg-
ing behaviors.” Any occurrence of an ED behavior includes endorse-
ment of the behavior 21 in the previous 28 days. Regular occurrence
of objective binge episodes (OBEs), LOC eating, and purging behaviors
was defined as 24 episodes in 28 days (Berg et al., 2012). Regular
occurrence of compensatory exercise was defined as 220 episodes in
28 days, and fasting behaviors as going eight or more waking hours
without eating 213 of 28 days (Lavender et al., 2010). We compared
prevalence estimates of ED symptoms between groups using chi-
square analyses. Number needed to take (NNT) is presented as the
effect size, which represents the number of individuals in the refer-
ence group needed to sample to detect one more endorsement of ED
symptoms in the comparison group (Kraemer et al., 2020). In each
comparison, the group with the larger sample size was the reference
group (e.g., Asian men were the reference group when rates were
compared with Black men). NNT values are interpreted as >9 = weak,

4-9 = moderate, and <4 = strong.

3 | RESULTS

3.1 | Confirmatory factor analysis

We had adequate power across all models to detect an
RMSEA < .08 at 80% power given N = 685 and a = .05. Initially, the
modified three-factor structure (Body Dissatisfaction, Overvaluation
of Shape and Weight, and Restraint; Grilo et al., 2013, 2015) provided
the best fit to the data, with fit indices in the acceptable ranges (see
Table 2). However, as noted, this model has only seven items, with
just two indicators for two of three latent factors, raising concerns
about the measure's stability and reliability (Hair et al., 2010). There-
fore, we examined Mils for the next best-fitting model, the Parker
et al.'s (2016) four-factor model with Dietary Restraint, Eating Con-
cern, Overvaluation of Shape/Weight, and Appearance Concern fac-
tors. Mls suggested allowing the error terms for two similarly worded
items to correlate (#35: “How uncomfortable have you felt about see-

ing your body...” and #36: “How uncomfortable have you been about
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others seeing your body”) would improve model fit (MI: 115.58).
Indeed, after respecifying the model, fit improved to acceptable
ranges, scaled A;(z (1) = 49.34, p < .001. However, when evaluating
model fit in each group, RMSEA and SRMR were above recommend
thresholds in Black men. We examined Mls and standardized residuals
(SRs) to evaluate areas of misfit (Brown, 2015). Although item #34
(“How concerned have you been about other people seeing you
eat?”) loaded highly onto its target factor, Mls suggested it might be
cross-loading onto all other factors. Additionally, SRs suggested the
model underestimated associations between #34 and items on the
Appearance Concern and Overvaluation of Shape/Weight factors, but
overestimated associations between #34 and items on the Restraint
factor and other Eating Concern items. We evaluated Mls and SRs for
the model in the overall sample, and observed the same pattern of
results. Thus, we removed item #34 from the model and reevaluated
model fit overall and within each group. Model fit improved substan-
tially in all groups. Thus, we chose to proceed with the respecified
Parker et al. (2016) model for invariance analyses. Although this model
has one factor (Overvaluation of Shape/Weight) with only two indica-
tors, the other factors have three to four indicators, providing better
coverage for the constructs than the model by Grilo et al. (2013).
Moreover, its four factors more closely mirror the original four factors
captured by the original EDE-Q. See Figure 1 for factor loadings
within each group.

3.2 | Measurement invariance

See Table 3 for an overview of invariance results. Fit indices were within
acceptable ranges for the configural model (Hu & Bentler, 1999), provid-
ing support for the factor structure and its invariance across groups. The
threshold invariance model (Model 2) also fit the data well. Both TLI and
RMSEA improved, and CFl and SRMR remained unchanged relative to
the configural model. The scaled chi-square difference test was not sig-
nificant, A;{2(88) = 100.71, p = .17, providing support for the invariance
of item thresholds. This suggests that item ratings reflected similar levels
of the latent constructs across groups. Similarly, the loading invariance
model (Model 3) fit the data well, with changes in fit indices comparable
to the threshold invariance model. The nonsignificant scaled chi-square
difference test provided further support for the invariance of factor load-
ings, (A12[18] = 12.53, p = .82), suggesting each item contributed to its
latent factor similarly across groups. Finally, there was no decrement in
fit from the loadings to the intercepts model (Model 4), providing further
support for invariance; RMSEA and TLI improved slightly, and the scaled
chi-square difference test was not significant, A;(z(18) = 18.99,p = .39.
Thus, any group differences in subscale scores should reflect meaningfully
different levels of the latent construct.

With support for measurement invariance established, we
assessed whether latent means differed between groups by con-
straining them to equality and comparing model fit (Model 5) to the
intercepts model (Model 4). Although SRMR remained unchanged for
the mean invariance model (Model 5), CFl (—.009) and TLI decreased
(—.007) and RMSEA increased (.024). Furthermore, the scaled chi-
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TABLE 2  Fit statistics for CFA models of the Eating Disorder Examination-Questionnaire

Model 22/df CFI TLI RMSEA 90% Cl SRMR ECVI

Original four-factor structure (Fairburn & Beglin, 1994) 13.34 911 .886 134 [.130,.139] 091 4.01

Four-factor (Friborg et al., 2013) 12.46 907 .894 129 [.125,.134] .085 3.62

Four-factor (Parker et al., 2016) 7.44 975 .968 .097 [.089, .105] .052 0.74

Four-factor R1 5.02 .985 .980 .077 [.069, .085] .050 0.58

(Parker et al., 2016)

Four-factor R2 (Parker et al., 2016) 3.17 .993 991 .056 [.047, .066] .036 0.41
Asian men 1.60 .992 .989 .061 [.036,.083] .052 1.45
Black men 1.82 .986 .981 .073 [.050, .095] .073 1.60
White men 2.36 .993 991 .061 [.048,.074] .042 0.68

Three-factor (Peterson et al., 2007) 13.1 .903 .890 1133 [.128,.138] .088 3.00

Three-factor (Hilbert et al., 2012) 13.42 .903 .890 135 [.130, .139] .084 3.42

Female athlete three-factor (Darcy et al., 2013) 15.22 912 .898 147 [.142, .153] .085 2.79

Male athlete three-factor (Darcy et al., 2013) 17.47 .891 .876 155 [.150, .160] .100 3.79

Three-factor (White et al., 2014) 15.82 .896 .896 147 [.142,.152] .093 3.66

Modified three-factor (Grilo et al., 2013) 5.20 .996 .993 .078 [.059,.099] .030 0.18

Two-factor (Penelo et al., 2012) 15.10 .883 .870 144 [[139,.148] .104 4.68

Full one-factor (Pennings & Wojciechowski, 2004) 16.64 .857 .843 151 [.147, 155] 112 5.90

Brief one-factor (Allen et al., 2011) 37.71 956 938 232 [.218, .246] 069 0.80

Note: Fit statistics for CFA models of the Eating Disorder Examination-Questionnaire. Lavaan provides 90% Cls for RMSEA, as RMSEA tends to over-reject
acceptable fitting models in smaller samples (Herzog & Boomsma, 2009). The chosen model is bolded.

square difference test was significant, A;(Q(S) = 25.79, p < .01, indicat-
ing differences in latent means across groups. Therefore, we
conducted one-way ANCOVAs with post hoc Tukey tests, adjusting

for BMI, to identify the nature of these observed differences.

3.2.1 | Posthoc analyses

Significant differences across racial groups emerged for all latent fac-
tors and the global score when adjusting for BMI: Overvaluation of
Shape/Weight, F(2, 675) = 5.47, p < .01, 12 = .02 [.00, .03]; App-
earance Concern, F(2, 675) = 13.62, p <.01, 4° = .04 [.02, .06];
Restraint, F(2, 675) = 4.50, p = .01, n2 = .01 [.00, .03]; Eating Con-
cern, F(2, 675) = 8.22, p <.01, n2 = .02 [.01, .04]; global score,
F(2, 675) = 11.11, p < .01, '12 = .03 [.01, .05]. Current BMI was also
significantly associated with all latent factors (ps < .01). Scores ranged
from O to 6.

Subscale differences

All post hoc Tukey contrasts adjusted for BMI. Black and White men did
not differ significantly on Overvaluation of Shape/Weight (mean
-09, p = .85
difference = —.34, p = .07), Eating Concern (mean difference = —.114

difference = Appearance Concern (mean
p = .35), or the global score (mean difference = —.24, p = .08). However,
Black men reported significantly less Restraint than White men (mean
difference = —.59, p < .01,d = .24).

Asian/Hawaiian/Pacific Islander men reported significantly

greater Overvaluation, Appearance Concern, Eating Concern, and

global scores than both Black (Overvaluation: mean differ-
ence = .60, p =.01, d = .29; Appearance Concern: mean differ-
95 p <.01, d = .52

difference = .44, p <.001, d = .42; global score: mean differ-

ence = Eating Concern: mean
ence = .61, p <.001, d = .49) and White men (Overvaluation: mean
difference = .50, p = .01, d = .28; Appearance Concern: mean dif-
ference = .61, p <. 01, d = .38; Eating Concern: mean differ-
ence = .30, p < .01, d = .28; global score: mean difference = .37,
p < .01, d = .29). When adjusting for BMI, Restraint did not differ
significantly between Asian/Hawaiian/Pacific Islander and White
men (mean difference = .01, p = .99), but Asian/Hawaiian/Pacific
Islander men reported significantly greater Restraint than Black
men (mean difference = .60, p = .01, d = .24).

Differences in disordered eating behaviors

There were significant differences in the likelihood of endorsing any
OBEs, LOC eating episodes, and fasting behaviors across groups. Spe-
cifically, Asian/Hawaiian/Pacific Islander and White men were signifi-
cantly more likely to endorse any OBEs, ;(2(2) = 11.08, p < .01 than
Black men (NNT: Asian/Hawaiian/Pacific Islander-Black men = 6.5;
White-Black men = 8.8). Similarly, both groups were more likely to
endorse any LOC eating episodes than Black men, ;(2(2) = 9.40,
p = .01, (NNT: Asian/Hawaiian/Pacific Islander-Black men = 8.4;
White-Black men = 16.1). Groups did not differ significantly on their
likelihood of endorsing purging behaviors or compensatory exercise.
However, Asian/Hawaiian/Pacific Islander men were significantly
more likely to endorse any fasting than White or Black men,
4A42) = 17.24, p < .01, NNT = 6.0 (both comparisons).
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FIGURE 1 Factor loadings of best-fitting model for Asian, Black, and White men
TABLE 3 Summary of EDE-Q measurement invariance of the respecified Parker et al. (2016) four-factor model
RMSEA Model
Model %2 df CFl TLI [90% CI] SRMR comparison Ay? Adf ACFlI  ATLI
M1: Configural invariance 321.92 174 .992 .990 .061 .052 - - - - -
[.051,.072]
M2: Threshold invariance 434.03 262 .991 .992 .054 .052 M1 100.71 88 —.001 .002
[.045, .063]
M3: Loading invariance 430.25 280 .992 .994 .049 .052 M2 1253 18 .001 .002
[.039, .057]
M4: Intercept invariance  430.14 298 .993 .995 .044 .053 M3 253 18 .001 .001
[.035, .053]
M5: Mean invariance 62407 306 .984 .988 .068 .053 M4 2579* 8 —-.009 -.007
[.060, .075]

WILEY_L *

Weight importance

Shape importance

Weight dissatisfaction

Shape dissatisfaction
iscomfort seeing

Discomfort body being
seen

Food preoccupation
Fear of losing control
Secret eating

Guilt over eating
Limiting amount of
food

Avoiding foods

Food rules

ARMSEA ASRMR

—.007 .000
—.005 .000
—.005 .001

.024 .000

Note: N = 685; Asian/Hawaiian/Pacific Islander = 163; Black = 155; White = 367. Chi-square statistics are robust estimations; A;(z and Adf are adjusted
differences in scaled chi-square. Configural, threshold, loading, intercept, and mean invariance refer to equivalence of the factor structure, item thresholds,
item loadings, item intercepts, and latent means across groups. *p < .01.
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TABLE 4
endorsement of disordered eating behaviors in male university students

Asian/Hawaiian/Pacific Islander men, n = 163

Parker et al.'s (2016) four-factor Model (respecified) Eating Disorder Examination-Questionnaire means, standard deviations, and

Black men, n = 155 White men, n = 367

M (SD) ®/p
Overvaluation 2.42(1.86)* .81[.75, .86]
Appearance concern 2.35(1.70)% .89 [.85, .92]
Eating concern 0.95(1.11)? .71 [.60, .80]
Restraint 1.86 (1.99)° .85 [.78, .89]
Global score 1.82(1.28)* .89 [.85, .91]
Any occurrence Regular
occurrence
OBEs 30.1%* 10.4%?
LOC eating 19.6%* 10.4%*
Self-induced vomiting 3.1% 0.7%
Laxative misuse 1.8% =
Diuretic misuse 1.8% -
Purging behaviors (all) 4.3%% 2.5%%
Compensatory exercise 39.9%° 15.8%*
Fasting 40.5%"° 14.1%*

M (SD) o/p M (SD) o/p
1.88(1.80)° 801[.73,.85] 1.92(1.73)° 86 (.83, .88]
1.49 (1.59)° 90[.86,.93] 1.73(1.61)° 91 .88, .93]
0.51(0.99)° 821[.69,.90] 0.65 (1.06)° .83[.76, .88]
1.40 (1.81)° 84[.76,.89] 1.84 (1.90)° 79 .74, .83]
1.23 (1.14)° .881.80,.92] 1.45(1.22)° 90[.87,.92]
Any occurrence  Regular Any occurrence  Regular
occurrence occurrence
14.8%"° 6%° 26.2%* 4.9%¢
7.7%" 1.9%° 13.9%° 5.7%>°
1.3% 0.8% 1.9% 1.4%
1.3% - 0.8% -
1.3% - 0.3% -
3.2%? 1.3%° 2.2%? 1.4%?
37.4%* 10.3%° 45.0%° 12.9%°
23.9%" 5.8%" 23.7%" 7.3%°

Note: Spearman's rank correlation coefficient is presented as the reliability estimate for the two-item overvaluation factor; McDonald's omega is presented
as the reliability estimate for all other factors. Any occurrence includes proportion of men endorsing the behavior at least once in the previous 28 days;
regular occurrence includes proportion of men endorsing the behavior 24 times in the last 28 days (Berg et al., 2012), except for compensatory exercise
and fasting (going eight or more waking hours without food). Regular occurrence of compensatory exercise was 220 episodes and fasting 213 out of

28 days (Lavender et al., 2010). Purging behaviors (all) included episodes of self-induced vomiting, laxative, and diuretic misuse. Means and proportions
with the same superscript letter are not significantly different (e.g., the 5.8% of Black [superscript a] and 7.3% of White men [superscript a] endorsing
regular fasting did not differ significantly). Proportions with a different superscript letter indicate significant differences (e.g., the 10.4% of Asian/Hawaiian/
Pacific Islander men endorsing regular LOC eating [superscript a] was significantly more than the 1.9% of endorsing Black men [subscript b]).
Abbreviations: LOC eating, loss-of-control eating episodes; OBEs, objective binge episodes.

Asian/Hawaiian/Pacific Islander men were more likely than Black
or White men, and White men were more likely than Black men to
endorse regular OBEs, y%(2) = 14.98, p = .01 (NNT: Asian/Hawaiian/
Pacific Islander-Black men = 10.2; Asian/Hawaiian/Pacific Islander-
White men = 18.2; White-Black men = 23.3). Asian/Hawaiian/Pacific
Islander men were more likely than Black men to endorse regular LOC
eating, y%(2) = 10.28, p = .01, NNT = 11.8. Groups did not differ in
their likelihood of endorsing regular purging, y%(2) = 0.98, p = .61, or
regular compensatory exercise, ;(2(2) = 1.86, p = .40. Finally, Asian/
Hawaiian/Pacific Islander men were more likely than Black and White
men to endorse regular fasting, y%(2) = 8.08, p = .02 (NNT: Asian/
Hawaiian/Pacific Islander-Black = 12.0; Asian/Hawaiian/Pacific
Islander-White = 14.7).

3.3 | Subscale scores and behavioral frequencies

See Table 4 for means, standard deviations, and internal consistency
(McDonald's omega) of subscale scores, and behavioral item endorse-
ment by racial/ethnic group. Internal consistency coefficients were
above acceptable levels (Najera Catalan, 2018) for the overall sample:
p = .83 (Overvaluation); ® = .91 (Appearance Concern); ® = .83

(Eating Concern); o = .81 (Restraint); ® = .88 (global score). Asian/

Hawaiian/Pacific Islander men scored above the clinical threshold
(>1.68), established with other male samples (Schaefer et al., 2018),
on the global score. Across groups, scores on the Eating Concern sub-
scale were the lowest, whereas Overvaluation scores were the highest
within each group. The most common disordered eating behavior in
all groups was compensatory exercise, with any occurrence endorsed
by over one-third of Black and Asian/Hawaiian/Pacific Islander men,
and almost half of White men. Over 40% of Asian/Hawaiian/Pacific
Islander men and almost one-quarter of Black and White men (each)
endorsed any fasting. OBEs were also relatively common, occurring at
least once in over one-quarter of White and Asian/Hawaiian/Pacific
Islander men (each) and almost 15% of Black men. Purging behaviors

were infrequently endorsed across groups (any occurrence <5%).

4 | DISCUSSION

The EDE-Q is one of the most widely used research and clinical tools
(Towne et al., 2017), but its four-factor structure is rarely supported
across different samples (e.g., bariatric surgery candidates, clinical
samples; Grilo et al., 2013; Peterson et al., 2007). Moreover, there is
no known evaluation of the EDE-Q's factor structure or invariance in

a sample of racially and ethnically diverse university men. To address
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this gap, this study evaluated the factor structure and invariance of
the EDE-Q in a large sample of Asian/Hawaiian/Pacific Islander, Black,
and White American college men.

The modified three-factor structure (Grilo et al., 2013, 2015) ini-
tially provided the best fit to our data; however, given concerns about
the reliability of subscales with only two items (Hair et al., 2010), as
well as the substantial item reduction and potential for reduced con-
tent validity (Rand-Giovannetti et al., 2020), we evaluated Mls for the
next best-fitting model. After respecifying the model to allow the
error terms for two similarly worded items to correlate, and removing
one item that contributed to poor fit, a respecified version of the
four-factor model proposed by Parker et al. (2016) (i.e., Overvaluation
of Shape/Weight, Appearance Concern, Eating Concern, and Dietary
Restraint) yielded the best fit to the data. Although one factor com-
prised only two items, we chose to proceed with this model over the
Grilo et al.'s (2013) model in favor of reliability and content validity
(Hair et al., 2010). A series of multigroup CFA models provided evi-
dence of configural, threshold, loading, and intercept invariance,
suggesting any observed variability in scores was attributable to true
group differences, rather than potential measurement error
(Chen, 2008). Our study adds to the growing literature failing to find
support for the original four-factor structure across multiple samples
(e.g., Barnes et al., 2012; Peterson et al., 2007; Rand-Giovannetti
et al,, 2020).

More specifically, it is important to emphasize the challenges we
encountered in identifying a reliable, valid, and well-fitting EDE-Q
model in racially diverse college men. Of the 12 models tested, only
two displayed acceptable fit, and both of these included factors com-
prising only two items. Given these results, researchers interested in
administering the EDE-Q to racially diverse college men might con-
sider using global and subscale scores derived from the respecified
Parker et al. (2016) model, given its invariance across groups. How-
ever, given that the Overvaluation factor in this model has only two
items, it should be interpreted with caution, as scales with fewer items
tend to demonstrate lower internal consistency (Hair et al., 2010).

Our results also raise the question of whether the EDE-Q is the
optimal measure to assess ED symptomatology in racially diverse young
men, particularly given the considerable lack of research support for the
original four-factor model with various groups (e.g., Peterson
et al., 2007). Our findings potentially point to the need to: (a) culturally-
adapt this measure for specific populations; (b) consider developing new
measures that capture gender- and culturally salient constructs relevant
to the population of interest (e.g., the Muscle Dysmorphic Disorder
Inventory, Hildebrandt et al., 2004); and/or (c) consider developing new,
more comprehensive measures that include other constructs implicated
in eating pathology (e.g., negative attitudes toward obesity, Eating
Pathology Symptoms Inventory; Forbush et al., 2013). Although pro-
viders might still be able to collect meaningful clinical data while using
the traditional EDE-Q four-factor structure with racially diverse male cli-
ents, any interpretations of global and subscale scores should be made
with caution, and bolstered by triangulation with other clinical tools
(e.g., interview, medical chart review, additional eating and body image

guestionnaires).

EATING DISORDER

When measuring ED symptoms with the respecified Parker
et al. (2016) model, Asian/Hawaiian/Pacific Islander men reported sig-
nificantly higher levels of ED psychopathology relative to their Black
and White peers. Specifically, they reported greater Overvaluation of
Shape/Weight, Appearance Concern, and Eating Concern, and were
more likely to endorse OBEs and fasting episodes than their peers,
although effects were generally small. These findings are consistent
with prior research that reported that Asian/Hawaiian/Pacific Islander
American men and boys endorsed greater ED symptomatology rela-
tive to other racial/ethnic groups of males (N. R. Kelly et al., 2015;
Rodgers et al., 2017, 2018). The mechanisms underlying this observed
group difference cannot be determined from either the current study,
or the previous investigations cited, and should be investigated in
future research.

Most ED research with Asian/Hawaiian/Pacific Islander populations
has focused on women (e.g., Yu et al., 2019), and has suggested that
multiple factors might contribute to ED onset and maintenance in this
group, including acculturative stress, conflicting appearance ideals
(e.g., Asian/Hawaiian/Pacific Islander versus Eurocentric beauty stan-
dards), cultural value conflicts (e.g., collectivistic versus individualistic),
and differing attitudes and beliefs surrounding food (Goel et al., 2021;
Goel, Thomas, et al., 2022; Rodgers et al.,, 2018; Yu et al., 2019). Current
results suggest that Asian/Hawaiian/Pacific Islander college men might
also be at elevated risk for ED psychopathology. However, as most
observed differences were small in magnitude, further research is
needed to confirm these findings. If supported, investigation into the
potential mechanisms of disordered eating symptoms (and elevations) in
Asian/Hawaiian/Pacific Islander college men is needed.

Our findings add to the growing literature that the profiles and
patterns of ED behaviors often differ between men and women.
Because symptoms in men often appear driven by internalization of a
muscular ideal, men with EDs might present with higher levels of com-
pulsive exercise and other muscularity-driven behaviors, and lower
levels of purging (Murray et al., 2017). Thus, men presenting for treat-
ment might initially be missed by providers trained in detecting “typi-
cal” ED manifestations (e.g., intense fear of weight gain, low weight).
Further research is necessary given the notable increase of disordered
eating in boys and men in recent years (Mitchison et al., 2014; Nagata,
Ganson, et al., 2020).

The endorsement of ED behaviors in this sample of racially and
ethnically diverse university men was striking. In our sample, between
37% and 45% of men reported any occurrence of compensatory exer-
cise, which is higher than the 31% found in a sample of college men
published in 2010 (Lavender et al., 2010). Endorsement of OBEs and
purging behaviors were comparable to those reported in the same
study, but a considerably higher proportion of Asian/Hawaiian/Pacific
Islander men endorsed any occurrence of fasting (41%) than in Laven-
der et al. (2010) (24%). Given that this study was described to partici-
pants as addressing eating and body image, it is possible these rates
are at least partially attributable to selection bias. Thus, replication in
a larger, epidemiological survey would be useful to evaluate whether
behaviors such as compensatory exercise and fasting are rising among

college men, both across and within racial and ethnic groups.
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This study has several strengths. In particular, it is one of the most
comprehensive studies of the EDE-Q factor structure in men. It also
includes a racially and ethnically diverse sample of college men and
uses advanced statistical procedures to identify the most relevant
EDE-Q factor structure for these groups. However, this study should
be interpreted within the context of its limitations. First, we ultimately
retained a model that had one factor with two indicators, which could
limit reliability and construct validity (Hair et al., 2010). If researchers
choose to proceed with the respecified Parker et al. (2016) four-factor
model to assess ED symptoms in these groups in the future, we rec-
ommend collecting data to evaluate convergent, discriminant, and
concurrent validity, and test-retest reliability to provide further sup-
port for this model's psychometric properties. Another limitation is
that Latinx, indigenous groups, and other populations were not
included (Mikhail & Klump, 2020). Furthermore, considering the het-
erogeneity within and across Asian/Hawaiian/Pacific Islander sub-
groups (Cummins et al., 2005; Goel et al., 2021; Goel, Thomas,
et al.,, 2022) future research should assess ED behaviors within dis-
tinct Asian/Hawaiian/Pacific Islander groups. We restricted analyses
to individuals self-identifying as male, limiting generalizability to other
gender groups (Nagata, Ganson, et al., 2020), and our samples of
Asian/Hawaiian/Pacific Islander and Black men were below conven-
tional recommendations for CFA (Kline, 2011). Although WLSMV esti-
mation is more powerful than other estimation methods with small
sample sizes (Li, 2016), evaluation of the EDE-Q's factor structure
should be replicated in larger male samples. Lastly, self-report of dis-
ordered eating behaviors may be influenced by sociocultural messag-
ing about proper serving sizes or about the acceptability of losing
control over one's behavior, and also rely on subjective self-percep-
tion. Future research can investigate the extent to which cultural
socialization impacts self-report of disordered eating behaviors.

5 | CONCLUSIONS

Men and people of color are underrepresented in the ED literature
and disparities in the prevention, assessment, and treatment of
these conditions in these groups persist (Egbert et al., 2022; Goel,
Thomas, et al., 2022, Murray et al., 2017). To optimize ED screening
and detection, it is imperative that our most widely used measure-
ment tools are validated within and across groups, and invariance is
established to enhance confidence in the validity of score interpre-
tations and comparisons. Current data failed to support the EDE-
Q's original four-factor structure. An alternate respecified four-
factor structure (Parker et al., 2016) best fit our data. Moreover,
Asian/Hawaiian/Pacific Islander men reported higher levels of
global ED symptomatology, relative to White and Black men. Fur-
ther, endorsement of compensatory exercise was high, and fasting
and OBEs were also common across all racial groups in this sample.
Purging behaviors were low (<5%), consistent with past research
(Murray et al., 2017). Due to the pervasive stigma surrounding EDs,
especially for men and people of color, they may be less likely to

seek treatment, despite significant medical complications (Griffiths

et al., 2014, 2015; Marques et al., 2011). Thus, providers working in
diverse healthcare settings should prioritize assessing EDs in men

using a data-informed approach to assessment and interpretation.
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