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Abstract

Objective Eating disorders (EDs) represent a rising global health concern. The current study takes a multivariate
approach to examine psychological (i.e., perfectionism, anxiety sensitivity [AS], emotion dysregulation) and sociocul-
tural factors (i.e., body dissatisfaction) that may relate to risk and resilience in EDs.

Methods Participants were 698 undergraduate students (/\/Igge:21 , SDage:4‘02), mainly female (71%) and Hispanic
(61.6%), who participated in an online survey assessing perfectionism, emotion dysregulation, AS, body dissatisfac-
tion, and eating behaviors.

Results The results from structural equation model analyses revealed differential associations with disordered eating
(DE) outcomes. Self-oriented perfectionism and dysmorphic appearance concerns were associated with increased
dieting/carb restriction, desire for thinness, and binging tendencies. Specifically, emotional nonacceptance and lack
of emotional awareness showed associations with elevated risk for dieting/carb restriction and purging tenden-

cies, respectively. Conversely, lack of emotional clarity showed a protective pathway to these risk behaviors. Anxiety
sensitivity cognitive concerns related to higher purging tendencies, while AS social concerns related to lower purging
and binging tendencies.

Discussion Findings highlight the differential pathways of psychosocial risk and resilience for EDs. Subscales of emo-
tional dysregulation and AS showed risk as well as resilience associations with DE outcomes. This information is key
for advancing transdiagnostic prevention and intervention to reduce the rising rates of EDs.

Keywords Eating disorders, Disordered eating, Perfectionism, Anxiety sensitivity, Emotion dysregulation, Body
dissatisfaction, Structural equation model, Subscales

Plain English summary

Eating disorders are rising worldwide at alarming rates. We know their development is complex involving multiple
factors, but the specific contributions of different factors are not well understood. This study demonstrates differential
pathways of risk and resilience among psychosocial factors (i.e., perfectionism, emotion dysregulation, anxiety sensi-
tivity, and body dissatisfaction) and eating behaviors and cognitions. Facets of perfectionism and body dissatisfaction
were associated with unhealthy eating behaviors like dieting and bingeing. However, different aspects of emotional
dysregulation and anxiety sensitivity were linked to maladaptive eating behaviors, but others seemed to protect
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against risky eating behaviors. This information is crucial for creating more effective prevention and treatment strate-

gies for eating disorders.

Introduction

Eating disorders (EDs) are mental disorders that have
among the highest mortality rates [1, 2]. Since 2013, the
worldwide prevalence of EDs increased from 3.5 to 7.8%
[3], now nearly 10% of Americans will have an ED at some
point in their lives [4]. The etiology of EDs is complex
and multidetermined, encompassing several biopsycho-
social determinants [5, 6]. A recent review on risk factors
proposed that different biological (e.g., gut bacteria), psy-
chological (e.g., perfectionism, anxiety sensitivity [AS],
emotional dysregulation), and sociocultural factors (e.g.,
body dissatisfaction) are involved in the development
of EDs [7]. Research on the dynamic, interactive, and
co-occurring risk factors suggests the importance of a
multivariate approach that articulates the coactive influ-
ences of multidimensional factors [8, 9]. However, this
approach has largely been overlooked in favor of under-
standing and addressing individual risk factors [10-12].
We argue that specificity and effectiveness in transdiag-
nostic prevention/intervention of EDs is dependent upon
examining the differential pathways of latent factors on
outcomes. The present research adopts a multivariate
(i.e., multiple outcomes) and multidimensional (i.e., mul-
tiple predictors or dimensions) framework to identify
the specific associations and unique risk and resilience
pathways among different dimensions of psychosocial
factors (i.e., perfectionism, AS, body dissatisfaction, and
emotional dysregulation) with ED outcomes. We exam-
ine these associations in a sample of predominately His-
panic/Latinx participants. Eating pathologies are rising
among understudied communities, including racial and
ethnic minorities [13, 14]. Additionally, prevalence rates
of EDs within the Hispanic and Latinx communities are
comparable or even higher than non-Latinx Whites [15,
16]. Studies indicate that individuals from diverse eth-
nic backgrounds might perceive and experience EDs in
unique ways, and that symptoms often linked with one
ethnic group might not apply to others within different
ethnic minorities [13]. Research on risk factors for EDs
among ethnic minorities is needed. Ultimately, given the
severe health consequences of EDs, the rising rates across
underrepresented groups, and the increasing rates of
minorities in U.S. society [17], it is imperative to under-
stand the factors that put individuals at risk for eating
pathologies.

Eating behaviors

Eating disorders exist on a spectrum.! Eating disorders
are characterized by persistent disturbances of eating-
related behaviors (e.g., restriction, binging, or purging),
that may lead to substantial impairment in physical
health and/or psychosocial functioning [18]. Disordered
eating (DE) represents a subthreshold condition in which
attitudes and behaviors may be present, but not at a
diagnostic level [19]. Thus, the frequency and severity
of the maladaptive eating behaviors mark the distinction
between EDs and DE [20]. Disordered eating is associ-
ated with emotional distress and impairment [21], and
represents the most important predictor of EDs [22]. In
particular, DE behaviors (e.g., eating in secret, laxative
abuse, fear of losing control over eating) are predictive of
future EDs [23]. As ED prevalence rises, so do rates of DE
[3].

Risk factors of eating disorders

Perfectionism

Perfectionism, a core feature of severe EDs [24], is pre-
dictive of both the onset and maintenance of the disorder
[25-27]. Longitudinal research showed that higher per-
fectionism scores at pretest were associated with meeting
diagnostic criteria for EDs 1 year later [28].

Perfectionism, a multidimensional® construct compris-
ing both intra- and interpersonal components, is related
to the pursuit and over-evaluation of high standards,
despite adverse consequences [29].

As a transdiagnostic risk factor, perfectionism is
thought to interact with other risk factors predisposing
and maintaining the ED [30]. Both individuals with EDs
and individuals high in DE have higher levels of perfec-
tionism than controls [31, 32]. Individuals with EDs and
those who are not diagnosed with an ED, perfection-
ism is a predictor of core ED symptomology, such as
body dissatisfaction and the drive for thinness [26, 33,
34]. Specific facets of perfectionism manifest differen-
tially in ED symptomology, for example, higher scores

! Symptoms vary by degree ranging from no symptoms to diagnosed clini-
cal EDs [9], see also [20], [122]. This conceptualization of EDs represents
their dimensional nature and is therefore most appropriate for capturing
variability in predictors and outcomes [123].

% Hewitt et al. [78] proposed a model encompassing: (1) self-oriented per-
fectionism (e.g., perfectionistic behaviors directed to oneself), (2) other-
oriented perfectionism (e.g., beliefs and expectations about the capacities of
others), and (3) socially perceived perfectionism (e.g., the perceived need to
achieve standards and expectations set by others) [78].
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on self-oriented and socially-perceived are linked with
higher body dissatisfaction and higher reporting of con-
cerns about weight and body shape [30, 35, 36].
Perfectionism is linked to social anxiety associated with
one’s appearance, and the fear of being negatively judged
by others, and these associations are related to increased
DE [37]. Worry about one’s imperfections is a strong
predictor of DE among women [38]. Individuals with
elevated ED risk hold high standards regarding their eat-
ing and body appearance which may lead them to greater
perfectionism in these areas [39]. Taken together, per-
fectionism is considered an important risk factor to be
addressed in the prevention/intervention of EDs [40].

Emotion dysregulation

Emotion regulation refers to one’s ability to effectively
manage and respond to emotional experiences or situa-
tions, including the processes used to control, evaluate,
and adjust one’s emotional responses [41, 42]. When
emotions are not regulated efficiently or successfully,
emotion dysregulation occurs (i.e., the rigid and mala-
daptive reliance on emotion regulation strategies, like
rumination, avoidance, suppression, aggression, venting,
denial) [43]. There is a strong relationship among emo-
tion regulation difficulties and many clinical outcomes
[43]. In fact, emotion dysregulation may be the “hallmark
of psychopathology” [44].

Difficulties with emotion regulation are related to ED
symptomatology development, maintenance, and out-
comes [45]. Individuals diagnosed with EDs show higher
levels of global emotion dysregulation than controls [46,
47]. Meta-analytic evidence suggests that high levels of
negative emotionality aggravate the risk for eating pathol-
ogy [12]. Symptomology of EDs (e.g., dietary restriction,
excessive exercise, or binging and purging), may repre-
sent maladaptive attempts to regulate negative emotional
states [48, 49]. Lavender et al. [50] found evidence that
deficits in adaptive emotion regulation skills, emotional
awareness, emotional avoidance, impulse control, and
distress tolerance difficulties were associated with ano-
rexia nervosa. Research shows that individuals with EDs
are more likely to use maladaptive strategies such as self-
destructive behaviors, avoiding emotional experiences,
excessive focusing on an emotion (rumination), suppres-
sion of desires or negative affect, and ineffective coping
techniques [51].

Problems in regulating emotions, including emotional
management and disengagement, may lead some individ-
uals with EDs to be unable to shift or disengage attention
away from dysfunctional thoughts, which can intensify
their negative emotions [51]. The absence of effective
behavioral strategies can result in further emotion dys-
regulation. Consistent with the transactional model of
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emotion dysregulation, individuals at risk for EDs may
over time accumulate a history of invalidating responses
regarding their inner experiences (e.g., hunger and sati-
ety, body image, emotional reactions to eating). Haynos
and Fruzzetti [51] suggest that as individuals increasingly
immerse in their ED (e.g., by fixating on food or body
cues), their emotional arousal amplifies across various
emotionally significant contexts. What this means is that
the maladaptive behavioral responses or strategies that
those with EDs use may help them alleviate their emo-
tional arousal, and this may negatively reinforce using
these maladaptive strategies again and again.

Anxiety sensitivity

Anxiety sensitivity, or the fear of fear, is a mental health
vulnerability that relates to emotion dysregulation
[52, 53]. Anxiety sensitivity is the fear of experienc-
ing anxiety-related bodily sensations and arises from
the misconception that these sensations carry negative
physical, cognitive, or social consequences [53-55]. In
other words, AS is the tendency to see the experiences
of anxiety as highly problematic and aversive [56]. A
multidimensional construct, AS has three dimensions®:
physical, cognitive, and social concerns [57]. People who
experience high levels of AS often amplify and misinter-
pret bodily sensations and anxiety symptoms [58]. They
are also more likely to overestimate and exaggerate the
negative consequences of anxiety and try to avoid anxi-
ety-provoking situations [55, 59]. Emotion dysregulation
in individuals with anxiety can manifest through ampli-
fied intensity of emotions, negative reactivity, and poor
understanding of one’s emotions as well as a maladaptive
emotional response [60].

High levels and more intense experiences of nega-
tive affect represent a shared vulnerability with AS in
the development and maintenance of EDs and other
internalizing disorders [47, 61, 62]. Anxiety sensitivity is
positively correlated with the drive for thinness and the
severity of bulimic symptoms [63]. These findings rein-
force that anxiety is often perceived to carry unaccep-
table negative consequences, to be avoided or repressed
through ED behaviors [46, 47]. The experiential avoid-
ance of emotions further reinforces negative expectan-
cies about emotion, maintaining the avoidance patterns
and ED symptomology [55, 64, 65]. Espel-Huynh et al.
[66] found that experiential avoidance mediated the rela-
tionship between the social dimension of AS and eat-
ing pathology. Among college students, AS has shown

3 Physical concerns refer to the fear of physical symptoms associated with
anxiety; cognitive concerns refer to the fear of losing control of one’s cogni-
tions; and social concerns refer to the fear of one’s anxiety symptoms being
socially observable [57].
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a positive association with global ED symptom sever-
ity, with higher levels of AS found in individuals who
also reported higher DE [67]. However, recent research
by Bazo Perez et al. [53] on the associations among AS
subscales and ED risk in a large sample of young adults
found that higher AS cognitive concerns were associated
with higher EDs symptoms, while higher AS social con-
cerns were associated with fewer EDs symptoms, show-
ing a potential protective pathway of this dimension of
AS.

Body dissatisfaction

Body dissatisfaction refers to the negative evaluation of
one’s body appearance, specific body features, or other
feelings related to body image [68]. Like self-discrepancy
theory [69, 70], body dissatisfaction emerges from a dis-
crepancy between the perceived and ideal body images. It
is difficult for women to avoid being pressured to inter-
nalize the “thin ideal,” and research shows that a conse-
quence, self-worth is highly dependent on how others
view them, directly connecting body image satisfaction to
well-being [71].

Extensive research suggests that excessive dieting in
response to body dissatisfaction may lead to an increased
risk of developing and maintaining ED pathologies [72,
73]. The DSM-5 includes body image disturbance (i.e.,
body dissatisfaction) as a diagnostic criterion for ano-
rexia and bulimia nervosa [18]. Research shows that body
dissatisfaction is strongly associated with DE pathology
[74]. Negative perceptions about one’s body may contrib-
ute to experiencing the body as separate from the self,
leading to self-destructive behaviors [75, 76]. The mecha-
nism through which higher levels of body dissatisfaction
result in a higher likelihood of ED onset has been identi-
fied as an attempt for emotional regulation [77].

The proposed research study

While extensive research has delved into identifying
psychosocial risk factors for EDs individually, to our
knowledge, no study has thoroughly investigated, at the
subscale level, how established risk factors associate with
various eating cognitions and behaviors within a cultur-
ally diverse sample. Thus, our study aimed to identify
patterns of ED risk within a predominately Hispanic sam-
ple, which is crucial for providing more effective preven-
tion and intervention profiles. Specifically, we assessed
how the established risk factors for EDs (i.e., perfection-
ism, emotion dysregulation, AS, and body dissatisfaction)
may associate with different eating outcomes. We pre-
dicted that these psychosocial factors would differentially
associate with DE outcomes, and to test this prediction,
we fit a Structural Equation Model (SEM) displayed in
the path diagram in Fig. 1. We examined the associations
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at the subscale level to understand the uniqueness of the
different paths more comprehensively. We conducted
Confirmatory Factor Analyses (CFAs) to determine the
relationships among latent variables and their indicators,
and to determine the integrity of the standardized meas-
ures as well as the predictive value of the constructs that
compose the factors.

In contrast to much of the past research on eating
pathologies, which has focused on studying different
psychosocial risk factors in isolation, the present study
addressed these factors within a single complex model,
controlling for the influences of other factors.

Methods

Participants

This research used existing data collected from 1014
undergraduate students at a large urban public univer-
sity in Florida, United States. The majority of the sample
was female (71%), with an average age of 21 (SD=4.02).
Participants self-identified their racial and ethnic back-
grounds as follows: Hispanic (61.6%), African American
(9.6%), White Non-Hispanic (7.4%), South Asian (e.g.,
Indian, Pakistani, 1.1%), Asian/Asian American (1.4%),
Native American (0.1%), Other (4.9%), and no response
(14%). The sample’s demographic composition closely
mirrored the characteristics of the major urban public
research university and its surrounding community.

Measures

Perfectionism

Perfectionism was assessed using the Hewitt Multidi-
mensional Perfectionism Scale (MPS) [78]. This 45-item
Likert-type scale measures participants’ feelings of per-
fectionism on three dimensions: (1) self-oriented perfec-
tionism; (2) other-oriented perfectionism; and (3) socially
perceived perfectionism.

Preliminary analyses showed that the other-oriented
and socially perceived subscales exhibited notably low/
close to zero correlations with other model constructs
(correlations ranged from 0.04 to 0.23 for the others-
oriented perfectionism subscale and the DE outcomes;
and ranged from 0.04 to 0.28 for the socially perceived
perfectionism subscale and the DE outcomes). When
included they significantly reduced the overall fit and
created poor fit levels in our model. Therefore (see also
[30, 35, 36]), we included only the self-oriented subscale.
In our sample, the average total score on the MPS was
187.12 (SD=25.21), and the mean score on the self-ori-
ented perfectionism subscale was 71.88 (SD=13.99). The
internal reliability of the MPS was calculated at a=0.84,
and the self-oriented perfectionism subscale achieved an
a=0.88, both indicating good internal consistency (after
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Fig. 1 Path diagram of the latent variable regression model. Note: For ease of reading, this diagram omits: a exogenous variances and covariances,
b item residuals, c endogenous disturbances, and d disturbance variances and covariances. Ellipses, }, between factor model indicators suggest
that additional indicators may load on each factor model (but are omitted to conserve space). Solid black versus solid grayscale lines are used

to visually distinguish the regression model from the measurement models, respectively

item 12 was deleted for low and negative correlations
with other items).

Emotion dysregulation

Emotional dysregulation was assessed using the Brief
Version of the Difficulties in Emotion Regulation Scale
(DERS-18) [79]. This 18-item Likert-type self-report
measure evaluates participant’s modulation of arousal,
awareness, understanding, and acceptance of emotions
across six subscales: (1) non-acceptance of emotional
responses; (2) difficulties in engaging in goal-directed
behaviors; (3) impulse control difficulties; (4) lack of
emotional awareness; (5) limited access to emotion
regulation strategies; and (6) lack of emotional clar-
ity. Total scores range from 18 to 90, with higher scores
representing greater difficulties in emotion regulation.
In our sample, the average total score on the DERS-
18 was 38.60 (SD=13.37). The internal reliability of the
DERS-18 total score was calculated at a=0.92, indi-
cating excellent internal consistency. Furthermore, the

subscales demonstrated good to excellent internal reli-
ability: non-acceptance a=0.91, goals a=0.91, impulse
a=0.89, awareness a=0.82, strategies «=0.85, and clar-
ity a=0.85.

Anxiety sensitivity

Anxiety sensitivity was measured using the Anxiety Sen-
sitivity Index (ASI-3) [57]. The ASI-3 is an 18-item Likert-
type scale measuring concerns regarding arousal-related
sensation across three subscales: (1) physical concerns;
(2) cognitive concerns; and (3) social concerns. Total
scores range from 0 to 72, with higher scores reflecting
higher AS. In our sample, the average total score on the
ASI-3 was 22.22 (SD=16.65), which indicates relatively
low AS. Internal reliability for the ASI-3 total score was
calculated at a=0.95, indicating excellent internal con-
sistency. Moreover, the subscales also demonstrated
strong internal reliability: cognitive concerns a=0.92,
physical concerns a=0.89, and social concerns a=0.84.
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Body dissatisfaction

Body shape concerns were measured using the Body
Image Concern Inventory (BICI) [80]. This is a 19-item
self-report questionnaire that asks participants to answer
questions regarding how often they experience the feel-
ing or execute the behavior described. This Likert-type
scale divides items into two subscales: (1) dysmorphic
appearance concern; and (2) symptom interference.
Overall scores range from 19 to 95, with higher scores
representing greater dissatisfaction with one’s body
image or appearance. In our sample, the average total
score on the BICI was 49.13 (SD=17.67). Internal reli-
ability of the BICI was calculated at a=0.96, indicating
excellent internal consistency. Additionally, the subscales
also demonstrated strong internal reliability: dysmor-
phic appearance concern subscale a=0.94, and symptom
interference a=0.91.

Disordered eating

To assess risk for DE or EDs, the Eating Attitudes Test-26
(EAT-26) [81] was used. The EAT-26 provides scores on
three subscales: (1) dieting; (2) bulimia and food preoc-
cupation; and (3) oral control. Participants respond on a
6-point Likert scale ranging from 1 (never) to 6 (always).
Global scores range from 0 to 78, with 20 as the original
cutoff, scores greater than 20 indicating a higher risk of
developing an ED, and scores below this cutoff indicate
a lower risk [82]. In our sample, the average total score
was 9.68 (§D=9.15), close to the recent cutoff of 11 and
above for risk of overweight, bulimic, and binge-purge
symptoms established in recent research [83—85]. In our
sample n=97 participants scored above 20, and n=232
scored above 11.

Despite its extensive use, there is an emerging body of
literature questioning the factor structure of the EAT-26,
as the three-factor structure—originally developed in
a sample of women diagnosed with anorexia nervosa—
does not seem to perform the same way for non-clinical
and non-WEIRD (Western Educated Industrialized Rich,
and Democratic) samples. Different factorial structures
have been reported in populations including non-clinical
samples [86], different cultures and ethnic backgrounds
[87-89], or across genders [90]. Therefore, the factor
structure of the EAT-26 was analyzed in this sample (see
also [53]).* Results from the Exploratory Factor Analyses

* The factor structure of the EAT-26 was thoroughly examined in the
current sample. The original 3-factor structure of the EAT-26 demon-
strated unacceptable model fit across most indices (CFI=0.85; TLI=0.83;
RMSEA=0.07; SRMR=0.14). An exploratory factor analysis (EFA)
was conducted in MPlus, using WLSMV estimation. We extracted 1-
through 7-factor models and followed statistical and substantive criteria
to arrive to the 4-factor solution used in the present research. The 4-fac-
tor EFA achieved high model fit (CFI=0.98; TLI=0.98; RMSEA=0.03;
SRMR=0.05). Lastly, to assess the model fit of this new 4-factor solution
in our data we conducted a CFA, which achieved high model fit (CFI=0.97;
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(EFA) and CFA suggested a four-factor structure: (1) diet
foods/carbs restriction (comprising items 7, 16, and 17);
(2) pressure to eat (including items 8, 13, and 20); (3)
desire for thinness (containing items 1, 11, 14); and (4)
purging tendencies (measured by a single-item indicator
of item 25). Additionally, we introduced the EAT-26 item
4 as a single-item indicator of binging behaviors, since
we considered that examining this particular type of DE
behavior was significantly relevant. The internal reliabil-
ity of the global 4-factor EAT-26 has been calculated at
a=0.84, indicating good internal reliability (deleting
items 19 “I Display self-control around food” and 26 “I
Enjoy trying new rich foods” for having low, close to zero
correlations with other items raised the internal reliabil-
ity to a=0.86). Looking at the subscales, diet foods/carbs
reduction achieved a=0.71, pressure to eat a=0.72, and
desire for thinness a=0.82, indicating good to acceptable
internal reliability.

Procedure

The data in this study were part of a large cross-sectional
dataset on weight-related concerns and health behav-
iors in college students. This study had IRB approval.
Potential participants were recruited through the SONA
human subjects recruitment online system and received
course credit for participation. After providing informed
consent, participants anonymously and confidentially
completed a series of different surveys through online
survey software (i.e., Qualtrics).

Data analytic approach

To verify/confirm the underlying latent factor structure
of all the measured variables, CFAs were performed. We
took a latent variable approach, assuming participants’
observed scores as imperfect indicators of the true level
of constructs. This approach allows to take measure-
ment error into account, obtaining more precise regres-
sion coefficients and unbiased estimates. Results from
the CFAs dictated the factor structure tested in the SEM
model and provided construct validity of measurement
models. The fit of the SEM model® was assessed and the

Footnote 4 (continued)

TLI=0.96; RMSEA=0.06; SRMR=0.09). Both CFA analyses were con-
ducted in lavaan using WLSMYV estimation. Readers interested in a more
detailed explanation of the analyses are referred to reference [53].

® For model specification and the appropriate treatment of categorical
variables, we estimated our model in different steps: first, we estimated
the model through maximum likelihood with robust standard errors, and
handled missing data with FIML [93]; second, we obtained the covariance
matrix of the observed variables from this model, extracting the ordered
variable names; and finally, we re-estimated our SEM model incorporating
the ordered argument to make sure that the model properly accounted for
the categorical nature of our observed variables.
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Table 1 Model fit indices
MPS ASI-3 ASI-3 ASI-3 Social BICI BICI DERS-18  EAT-26 Latent
perfectionism  physical cognitive dysmorphic  symptom 6-factor 4-factor variable
appearance interference regression
model
Chi-square  1105.22 92.192 1126.13 4847 780.09 83.194 315.778 13213 6592.379
df 65 9 9 9 54 14 120 38 3025
D <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
CFl 092 0.99 0.99 0.99 097 0.99 0.99 097 0.95
TL 091 0.98 0.98 0.99 097 0.99 0.99 0.96 0.95
RMSEA 0.15 011 0.13 0.08 0.13 0.08 0.05 0.06 0.04
90% CI [0.14,0.15] [0.09,0.13] [0.11,0.15] (0.06,0.10] [0.12,0.14] [0.05,0.10] [0.04,0.05] [0.05,0.07] [0.04,0.04]
Petose <001 <001 <.001 0019 <001 0.002 0.85 0.156 1
SRMR 0.07 0.03 0.03 0.03 0.05 003 0.03 0.09 0.06

All models were fit using WLSMV estimation in Llavaan Package. Fit statistics are reported from the robust column of output

pathways of perfectionism, AS, emotional dysregula-
tion, and body dissatisfaction to determine if our struc-
tural model illuminated differential associations with DE
outcomes. To appropriately account for the categorical
nature of the measured variables (i.e., all items were Lik-
ert-type), all models were estimated using the weighted
least squares mean and variance adjusted (WLSMYV) esti-
mation in the lavaan Package [91] in R [92].

Treatment of missing data

The initial sample size of this dataset was N=1014. After
eliminating participants who failed the attention check,
the sample resulted in n=948. Of these, 153 individuals
had missing data across all MPS, ASI-3, BICI, DERS-18,
and EAT-26 items and were dropped from the analyses
for not providing information to the full information
maximum likelihood (FIML) [93]. The resulting sample
was n=795. However, the WLSMYV estimation method
used in the CFA/SEM analyses required complete data,
leading to the elimination of further cases with a final
sample of n=698.

Results

Measurement model fit

Table 1 displays the fit statistics for the CFAs of each sub-
scale and scale according to the original established fac-
tor structures (except for the EAT-26). All measurement
models displayed good fit across most indices, except
the perfectionism subscale of the MPS, which exhib-
ited poor to acceptable fit. The Comparative Fit Indices
(CFI) [94] for all models were above the cutoff of>0.95
(except the MPS subscale 0.92, indicating approximately
92% improvement in fit -reduction in approximation
error- over the baseline model). The Tucker Lewis Index
(TLI) [95] also demonstrated good fit for all models

being above the cutoff>0.95 (except the MPS subscale
0.91, indicating that this model explained approximately
91% of the population covariances, and reduced around
91% in the misfit of the baseline model approximation
error). The Root Mean Square Error of Approximation
(RMSEA) [96, 97] showed results for all models above
the cutoff of<0.05 (DERS-18 right at the cutoff), indi-
cating increases in the standardized covariance residuals
per degrees of freedom due to approximation error, thus
suggesting misfit. The Standardized Root Mean Residual
(SRMR) [98], was below the cutoff of<0.08 across all
models (except the EAT-26 4-factor model, indicating an
average correlation residual of 0.09).

Structural model fit

The right-most column in Table 1 shows the absolute and
comparative fit indices for our structural model. Indices
denoted good model fit: the CFI and TLI were right at
the cutoff of >0.95, and the RMSEA and SRMR were both
below the cutoffs of >0.05 and > 0.08 respectively.

Latent variable regression results

Table 2 presents the correlations between our model pre-
dictors and outcomes. Most pairings yielded low to mod-
erate correlations, with the highest correlations achieved
by the two BICI subscales and the desire for thinness
EAT-26 outcome.

Table 3 shows the standardized parameter estimates
for our model (see Fig. 1). Note that not all key predictors
included in our model were significant.

Examining diet/carb restriction, individuals one stand-
ard deviation (SD) higher in self-oriented perfectionism
were expected to be 13% of an SD higher in dieting/carb-
restrictive behaviors. Moving to emotion dysregulation,
higher levels of emotional nonacceptance were associated



Page 8 of 15

(2024) 12:62

Bazo Perez and Frazier Journal of Eating Disorders

[9A] SO° 9Y1 MO[Dq 4O 1B S) NS JuedYIUBIS 1eDIpUl S9LIIUS Pap|og “UBBART Ul uoduny ()129dsujAe| 9y Ul Juswnbie ,|[e10d,=1eym ay) Buisn PalewWI1Sd 219M SUOIIR[SII0D)

90Z'0 v6L°0 LELO €920 LELO 6410 #900  80€°0 68C°0 €0L°0 6SL°'0 8€L0 /10O vLEO LE00— 980°0 Buibuig ¥9z1v3 1
Lo G500  ¥ELO 5900 £80°0 L60°0 9SL°0 SvL'o 9,00 9ll0 £80°0 1000 9/1'0 ¥Cl0 £80°0 Buibing 5779z1v3 91
S09°0 8¥L'0 S6S°0 €0S°0 Loco 8v¥'0 €0¥°0 6S9€°0 69¥'0 8/T°0 [LLLO 9LE0 LLLO 9¢00 asindw| 81543a 'S L

S0L'0 099°0 O0Z¥'0 8LL'O 6ZV0 9vr'0 8EY'0 TEY'0 L6TO0 LLL'O 0620 €¥L0 0L00 §1e0H 81SHAA tL

S¥9°0 LE90 S9C°0 SZ9'0 S9S°0 8¢S°0 S6S°0 EVP'0  C9l°0 SL¥’'0 Lel'o 9100~ saib31ens 81SYIA €1

96%'0 6/1'0 S9¥'0 60¥'0 ¥SFO O0SP'0O €0€0 VLLO €870 6910 880°0 aouerdeddeuoN §1sHIa Tl

LSY'0 S¥S'0  v6v'o 097’0 t1LS0 ¢seE0  9cl'o £0€°0 8SL0 S60°0— AeD81syIa- Ll

¥6C°0 <S0C0 60C°0 £0C°0 Lo 00— 8900 6900 6400 SsaualeMy 81S43d 0l

GE8'0  LE£S°0  8LS'0  OL¥O £OTO 209'0 cClL'o 6£00 wordwAs DIg 6

819’0 €87°0 88€'0 6£C0 6990 9¢l0 1L60°0 slydiowsAg DIg '8

0780 990 L¥TO L6T°0 €ELO L£00— SUI9OUOD [BDOS €1SY /L

8940 96l°0 9620 OFL0 7100~ SUISDUOD SAIUBOD) €ISY "9

qSlL'o 8LZ’0 38100 G500~ SUISDUOD [@DISAYd €ISV 'S

oLzo viLo Lo WsSIuoRSaliad SdN v

9900 99€°0 SSQUUIYL IO alise(d "¢

8¥7L0 189 0} 2INSSAUd T

uoIIdNPaJ qled/pooy 191 *|

Ll

9L Sl 14 €l [4) LL oL 6 8 L 9 S 14 € [4 l

SUOIIe|=2J102 2WO0DIN0 pue \_Ouu_bmta [9PON T 9|qel



Bazo Perez and Frazier Journal of Eating Disorders (2024) 12:62

with greater diet/carb-restriction, whereas individuals
one SD higher in lack of emotional clarity were expected
to be 25% of an SD lower in restrictive eating behaviors.

Results for the desire for thinness outcome indicated
that individuals one SD higher on dysmorphic appear-
ance concerns were expected to be 73% of an SD higher
in their reported desire to be thin.

Regarding the EAT-26 purging outcome, AS cognitive
and social concerns subscales differentially predicted
eating behaviors. Individuals one SD higher on cogni-
tive concerns were expected to be 51% of an SD higher
in propensities to purge. Whereas individuals one SD
higher on social concerns were expected to be 78% of an
SD lower in their propensities to purge. Similarly, emo-
tion dysregulation subscales showed differential associa-
tions with purging.

Individuals one SD higher on lack of emotional aware-
ness were expected to be 24% of an SD higher in purging
tendencies. However, individuals one SD higher on lack
of emotional clarity were expected to be 44% of an SD
lower in their propensities to purge.

Results for the EAT-26 binging outcome show that
individuals one SD higher on dysmorphic appearance
concerns were expected to be 42% of an SD higher in
their propensities to binge. However, AS social concerns
exhibited a protective influence over binging. Individu-
als one SD higher on social concerns were expected to be
54% of an SD lower in their tendencies to binge.

Discussion
Results from this study support our initial hypotheses
and provide some insight into the differential associa-
tions among psychosocial constructs and DE cognitions/
behaviors. Anxiety sensitivity social concerns exhib-
ited a protective pathway on DE, as individuals with
higher concerns about what others think of their anxiety,
showed lower tendencies to engage in binging and purg-
ing behaviors. Essentially, the influence of perceptions
of what others think may provide a buffer that relates
to lower purging/binging behavior. Perhaps the concern
for what others think carries over from anxiety to eat-
ing behaviors [53]. These findings contrast with previous
research in severe ED samples, where social concerns
mediated by experiential avoidance predicted higher ED
psychopathology [66]. Conversely, cognitive concerns
of AS demonstrated a positive association with purging
behaviors, consistent with previous research. Individu-
als high in fear of losing cognitive control may engage
in maladaptive behaviors (i.e., purging) to regulate and
avoid internal states [67].

Self-oriented perfectionism demonstrated a risk path-
way for dieting/carb restriction, as found in previous
literature with non-clinical samples [99, 100]. Holding
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extremely high personal standards may extend to one’s
body and dietary choices. In contrast to previous research
in both clinical and community samples, self-oriented
perfectionism was not significantly associated with desire
for thinness in our sample [34, 101, 102]. This non-sig-
nificant association could be due to our sample charac-
teristics, as average scores on the MPS and EAT-26 were
below clinical thresholds. Additionally, in the Hispanic
culture, ideals of beauty often prioritize curves and fuller
figures over thinness, diverging from cultures that ideal-
ize thinness [103]. This cultural difference in beauty ide-
als could weaken the association between self-oriented
perfectionism and desire for thinness in our predomi-
nantly Hispanic sample. It is also important to consider
the complex interplay between variables, and certain fac-
tors may contrast or interact with each other, leading to
varied results in terms of the significance of relationships.

Our results for dysmorphic appearance concerns were
associated with higher binging tendencies, as found
in previous research in community samples [26, 104].
Binge-eating might serve as a coping mechanism to tem-
porarily alleviate the distress and negative emotions asso-
ciated with body image dissatisfaction.

Lack of emotional awareness and emotional nonac-
ceptance showed positive associations with purging ten-
dencies and dieting/carb restriction respectively. Lack of
emotional awareness has been linked with DE behaviors
[105], including purging [106] in community samples.
Individuals with problems paying attention and acknowl-
edging their emotions may engage in maladaptive eating
behaviors like purging, as a means to escape and avoid
emotional discomfort. Purging may provide an imme-
diate sense of emotional relief and control for individu-
als with difficulty recognizing and understanding their
emotions. Similarly, emotional nonacceptance has been
associated with ED psychopathology including dieting/
carb restriction in college samples [107, 108]. Difficulty
accepting and tolerating one’s emotions, which usually
comes along with negative judgment of one’s emotions as
unacceptable, may lead individuals to engage in dieting
and carb-restrictive behaviors as a mechanism to regain
a sense of control. By rigidly controlling their food intake,
individuals may believe they are exerting control over
their emotions as well.

Lack of emotional clarity showed a protective or buffer-
ing influence on dieting/carb restriction and purging ten-
dencies. This inability to recognize and understand one’s
emotions has been described as a complex dimension
of emotion dysregulation [109]. Emotional clarity dem-
onstrates inconsistent patterns in the literature but has
been established as a risk factor for psychopathology [45,
110, 111]. Its negative association with EDs outcomes
in this study is novel and requires further examination.



Bazo Perez and Frazier Journal of Eating Disorders (2024) 12:62 Page 10 of 15

Table 3 Standardized latent regression results of EAT-26 outcomes predicted by subscales of perfectionism, anxiety sensitivity, body
dissatisfaction, and emotion dysregulation

Latent variable model

Std. Est. SE z p Cl lower Clupper
Diet food/carb restriction regressed on:
MPS self-oriented perfectionism 0.13 0.07 244 0.015 0.033 0.302
ASI3 physical concerns -001 0.16 -0.10 0924 -0334 0.303
ASI3 cognitive concerns 0.15 0.16 0.93 0354 -0.16 0447
ASI3 social concerns —-0.20 0.15 -142 0.157 —0.492 0.079
BICI dysmorphic appearance concerns 0.20 0.16 1.37 0.170 —-0.093 0.526
BICI symptom interference 0.07 0.17 044 0.661 -0.258 0407
DERS18 awareness -0.03 0.09 -043 0.666 -0.218 0.139
DERS18 clarity -0.25 0.13 -2.31 0.021 —0.542 —0.044
DERS18 nonacceptance 0.22 0.10 2.25 0.025 0.03 0.436
DERS18 strategies -033 0.20 —-1.80 0.072 —-0.767 0.033
DERS18 goals 0.08 0.10 0.85 0.394 -0.115 0.293
DERS18 impulse 0.11 0.11 1.00 0317 -0.105 0325
R? 0.13
Pressure to eat regressed on:
MPS self-oriented perfectionism 0.06 0.07 1.02 0.307 —0.063 0.201
ASI3 physical concerns -022 0.17 -133 0.184 —-0.562 0.108
ASI3 cognitive concerns 0.23 0.14 137 0.172 —0.084 0.469
ASI3 social concerns 0.06 0.14 0.40 0.692 -0.215 0.324
BICI dysmorphic appearance concerns 0.11 0.16 0.59 0.552 -022 0412
BICI symptom interference -0.08 0.20 -0.39 0.697 —0462 0.309
DERS18 awareness 0.04 0.08 0.53 0.597 -0.113 0.197
DERS18 clarity 0.13 0.11 1.09 0.276 —0.099 0.346
DERS18 nonacceptance 017 0.09 1.67 0.095 -0.027 0.341
DERS18 strategies -0.19 0.19 -093 0.351 -0.54 0.192
DERS18 goals 0.12 0.10 .1 0.268 —0.081 0.291
DERS18 impulse -0.08 0.12 -0.59 0.555 -0.292 0.157
R? 0.11
Desire for thinness regressed on:
MPS self-oriented perfectionism 0.06 0.04 1.56 0.119 -0.018 0.155
ASI3 physical concerns —-0.01 0.10 —-0.13 0.901 —-0.203 0.179
ASI3 cognitive concerns -0.02 0.10 -0.21 0.833 —0.206 0.166
ASI3 SOCIAL concerns -0.06 0.10 —-0.58 0.565 —0.244 0.133
BICI dysmorphic appearance concerns 0.73 0.09 7.92 <.001 0.516 0.855
BICI symptom interference 0.03 0.10 0.25 0.802 -0.171 0.221
DERS18 awareness -0.09 0.06 -1.57 0.117 -0.197 0.022
DERS18 clarity -0.03 0.08 -041 0.680 -0.184 0.12
DERS18 nonacceptance 0.00 0.07 —0.04 0.967 -0.136 0.131
DERS18 strategies 0.06 012 046 0.648 -0.179 0.288
DERS18 goals —-0.05 0.06 —-0.66 0.507 -0.169 0.084
DERS18 impulse 0.07 0.08 0.76 0450 -0.097 0218
R? 0.55
Purging (EAT26_25) regressed on:
MPS self-oriented perfectionism 0.05 0.16 0.46 0.647 —0.242 0.39
ASI3 physical concerns 0.16 033 0.68 0.498 —-0427 0.878
ASI3 cognitive concerns 0.51 0.21 2.60 0.009 0.137 0.974

ASI3 social concerns —-0.78 0.33 -2.65 0.008 -1.529 —-0.228
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Table 3 (continued)
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Latent variable model

Std. Est. SE z p Cl lower Clupper
BICI dysmorphic appearance concerns 037 040 1.09 0.276 —0.346 1212
BICI symptom interference 0.10 044 0.27 0.790 —0.744 0.978
DERS18 awareness 0.24 0.12 2.68 0.007 0.084 0.54
DERS18 clarity —-0.44 0.25 -2.26 0.024 —1.046 -0.074
DERS18 nonacceptance 0.18 0.20 1.10 0.271 -0.169 0.603
DERS18 strategies 0.61 048 1.55 0.121 —0.198 1.7
DERS18 goals -0.19 0.37 -0.58 0.562 —0.947 0515
DERS18 impulse -0.25 0.28 —1.00 0317 -0.822 0.266
R? 05
Binging (EAT26_4) regressed on:
MPS self-oriented perfectionism —0.05 0.09 -0.74 0458 —0.243 0.11
ASI3 physical concerns 0.24 0.17 1.88 0.060 -0.013 0.662
ASI3 cognitive concerns 0.20 0.15 143 0.154 —0.082 0518
ASI3 social concerns —-0.54 0.18 -3.39 0.001 —0.969 -0.259
BICI dysmorphic appearance concerns 0.42 0.16 3.05 0.002 0.176 0.813
BICI symptom interference 0.16 0.19 1.00 0319 -0.182 0.558
DERS18 awareness -0.02 0.10 -0.29 0.774 -0.232 0.173
DERS18 clarity -0.10 0.13 -0.96 0.337 —0.368 0.126
DERS18 nonacceptance 0.02 0.11 023 0.818 -0.183 0.231
DERS18 strategies 0.28 0.21 1.67 0.095 —0.061 0.755
DERS18 goals -0.13 0.13 -1.18 0.237 —-0401 0.099
DERS18 impulse 0.01 013 0.10 0.920 -0.249 0276
R? 0.39

Bolded entries indicate significant results at or below the .05 level

Individuals who have less clarity over their emotional
experience may also have fewer concerns or motivation
to restrict their diet/carbs. Lack of clarity may drive indi-
viduals to avoid or suppress their emotions, which in
turn reduces the emotional distress that often triggers
the emotionally driven pathological eating behaviors (i.e.,
purging and dieting/carb restrictive behaviors). In other
words, individuals who are not clear on what emotions
they are experiencing may diminish their experience of
emotion, and in turn, be less likely to rely on maladap-
tive behaviors to cope with distress. Interestingly, none of
the emotion dysregulation subscales showed significant
associations with binging, which contradicts extensive
literature in both individuals with EDs and community
samples [112, 113]. This could be due to measurement
issues, as binging was measured through a single-item
indicator that may not have fully captured the complexity
and nuances of binge eating episodes, potentially leading
to an underestimation of their association with emotion
dysregulation subscales. Additionally, it is important to
consider the developmental stage of the participants,
as the relationship between emotion dysregulation and
binging becomes more pronounced in older populations

or in clinical samples [114] where individuals may have
developed more maladaptive coping mechanisms.
Another explanation could be the role of emotional eat-
ing, as higher levels of emotion dysregulation have been
associated with greater emotional eating [115], which in
turn, results in binge-eating. Further, previous longitu-
dinal research in a clinical sample found no association
between participant’s emotion dysregulation levels and
their binging frequency [116]. Similarly, Peterson et al.
[117], found that improvements in emotion regulation
were not immediately linked to changes in binge eat-
ing frequency but showed an association at a 4-month
follow-up. This suggests that while learning better ways
to manage emotions might have an immediate impact on
thoughts related to EDs, its effect on binge eating behav-
ior might take longer to become apparent. Ultimately,
these revealing differential pathways should be further
explored, and prevention/intervention efforts should
address different aspects of emotion dysregulation to
prevent maladaptive DE coping strategies.

It is important to mention that none of our predictors
was significantly associated with the pressure to eat out-
come. These findings could be explained by the complex
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interplay of factors included in our model. Further, it is
important to acknowledge that certain questions from
the original EAT-26 did not load into our proposed
4-factor model, resulting in our refined pressure to eat
outcome comprising only three items. This outcome
measure may not align with the predictors in our model,
which makes conceptual sense considering that neither
body dysmorphia nor emotional regulation strategies
appeared directly related to perceived pressure from oth-
ers to eat. In addition, our sample characteristics could
be associated with the non-significant associations. Our
sample’s average score on the EAT-26 was below clinical
cutoffs, and individuals may not experience significant
pressure from others to eat, which results in little varia-
bility in the outcome variable, making it difficult to detect
significant associations with your predictors.

We emphasize that the factors we included in our anal-
yses have shown to be related to one another, and to ED
outcomes. As a result, we anticipated that there would
be some correlation, shared variance associated with the
factors in the model. Therefore, to appropriately handle
these shared variances, we adopted a SEM approach,
that allowed us to comprehensively address the intercor-
relations among variables by simultaneously modeling
these relationships. Findings from our model provide a
nuanced understanding of the complex dynamics among
ED risk and resilience factors.

The present study has several limitations. Our cross-
sectional design restricts us from establishing causal
relationships between psychosocial factors and DE out-
comes. The single-item indicators for binging and purg-
ing constructs may have introduced measurement error
and lowered the precision of our estimates in these parts
of the model. Additionally, self-report measures may have
introduced bias that may have influenced the observed
indicators and potentially introduced measurement error
in latent constructs. Further, despite relying on a novel
factorial structure for the EAT-26 that performs more
adequately in our sample, the diet foods/carbs restriction
and pressure to eat subscales achieved low/acceptable
internal reliability. This suggests that our two subscales
might not fully capture the underlying constructs being
measured, potentially affecting the validity of our find-
ings related to those subscales.

It is also important to note that self-reported scores
across all constructs were below clinical thresholds,
including the EAT-26. This limits the generalizability of
our findings to clinically diagnosed ED populations, and
points to a line for future research. Our study relied on
convenience sampling from university students, which
resulted in a predominantly female sample (70%), with
most identifying as Hispanic (60%). However, our sample
was representative of the larger population from which
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it was drawn, and its uniqueness allowed us to approach
DE in a more inclusive and diverse way, and advance
understanding of these pathologies as they differentially
affect and present in those from understudied and under-
represented groups. The differential results observed
in the study could indeed be attributed, at least in part,
to the unique cultural composition of our sample, high-
lighting the importance of considering cultural factors
in understanding and addressing DE. Traditionally, most
research and treatment on EDs has focused on middle-
class White women, leaving other vulnerable groups
including those from minority backgrounds largely over-
looked [13, 14, 118, 119]. Thus, it is imperative that future
studies address the call for diversity in EDs research pro-
posed by Halbeisen et al. [120], including non-SWAG
(Skinny White Affluent Girls) stereotyped samples. Eat-
ing pathologies are rising across diverse understudied
populations [120, 121]. Diversity and culturally oriented
research is the only path to understand the causes and
manifestations of EDs across underrepresented popula-
tions, and help develop more appropriate prevention/
intervention efforts aligned with prevalence rates in the
current society.

Conclusions

The present study adopts a multivariate approach to
examine latent variables in a complex SEM, with the
aim to approximate more closely to the nuances of EDs
risk. Our model demonstrates the complexity of eating
pathologies and exposes how psychosocial factors are dif-
ferently associated with DE outcomes, showing both risk
and resilience pathways. Effective transdiagnostic pre-
vention/intervention is dependent upon improved clarity
in factors that constitute risk and resilience, and aware-
ness of developmental and cultural influences in EDs/DE
emergence.
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