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Abstract

Purpose Feelings of shame and social comparison focused on physical appearance have been identified as important risk
factors for the engagement in disordered eating behaviours. Further, recent studies have emphasized the role of body-image
psychological (in)flexibility in the association between several risk factors and eating psychopathology. The current study
intended to explore, in two different path models, the effects of external shame, physical appearance-related social compari-
son, and body image inflexibility on the explanation of eating psychopathology severity.

Methods This study follows a cross-sectional design and was conducted in a sample of 776 emerging-adult women, aged
between 18 and 28, who completed an online battery of self-report measures. Path analyses were conducted using a structural
equation modeling.

Results Model 1’s results showed that external shame and unfavourable social comparison based on physical appearance
directly accounts for 26% of the variance in disordered eating. In turn, when body image inflexibility is introduced as a
mediator in the relationship presented in Model 1, variance in disordered eating increases to 60% (Model 2). These results
suggest that both external shame and unfavourable physical appearance-related social comparison have an impact on dis-
ordered eating behaviours. However, when body image inflexibility is introduced, the mentioned relationships change and
reveal that psychological inflexibility is a significant mediator of these associations.

Conclusion These findings seem to demonstrate that body image inflexibility is a key process for the engagement in disor-
dered eating, so the promotion of psychological flexibility focused on one’s body is crucial for the prevention and treatment
of disordered eating behaviours and attitudes.

Level of evidence Level IV: Cross-sectional study.

Keywords External shame - Social comparison - Body image inflexibility - Eating psychopathology severity - Emerging
adulthood

Introduction old [1]. Though this life stage depends tremendously on cul-
ture [2], emerging adults in developed countries are char-

Literature has recently focused on a new life period that  acterized by a focus on identity searching and formation,

develops in between the adolescence and adulthood stages.
Particularly in Western societies, authors have characterized
this as a standalone developmental phase, entitled “emerging
adulthood”, that occurs between the ages of 18 and 29 years
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having reached full physical and sexual maturity, but with
diverse personal, educational, and professional trajectories
(31.

Known as a period of a general rapid increase in weight
gain [4], this has been studied as a particularly important
stage for the development of Eating Disorders (EDs; [3, 5]),
presenting high ED prevalence rates ([6]; 20.3%; [7]; 15.5%
in women). Another study found that prevalence rates of
ED during this period are significantly higher than in older
adults [8]. More notoriously, a recent systematic review has
concluded that emerging adulthood is an “underused con-
cept” in the study of EDs, highlighting the need for literature
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to better explore the field of eating psychopathology during
this stage [5]. In a world where technology and social media
have taken over, social comparison and its consequences
have been the center of attention [9—13].

Social comparison is conceptualized as a fundamental
social process, where the individual uses information about
the other to draw conclusions concerning the self [14].
Despite being a core process to all individuals, its conse-
quences and impact differ for everyone. According to this,
social comparison can be defined by two dimensions: (1)
comparison of strength, power, and aggressiveness and (2)
comparison of social attractiveness and talent [15].

There is also evidence showing that, even before social
media, the notion of attractiveness was known to define
one’s social rank. Thus, while the perception of a high social
rank can lead to good self-esteem and positive outcomes,
unfavourable social comparisons (e.g., the propensity to per-
ceive the self as inferior, insufficient, and unwanted [16])
can lead to negative consequences, being associated with
feelings and emotions such as shame, anxiety, depression
symptomatology, and engagement in disordered eating atti-
tudes and behaviours [17-20].

Today’s emerging adults are part of a generation that
grew up with new technology and social media, and, there-
fore, have access to others as a source of comparison like
never before, stressing the need to explore the impact of
perceived social rank based on attractiveness and one’s body
when compared to others, for this generation. Particularly in
women, appearance and physical attractiveness have been
shown to represent a focus for self-evaluation and social
comparison [16, 21-23]. Women tend to use the body—
body shape and body weight—as a source of comparison
with others [24], since body image has been associated not
only with health, but also with personal attributes and, par-
ticularly, with shame experiences [25].

Shame is an emotion that exists solely from social com-
parison, either in the presence of a real or an imagined
audience [26]. This self-conscious emotion is considered
an aversive state accompanied by a feeling of being ridi-
culed, humiliated, devalued, rejected, and exposed, lead-
ing to a range of behaviours such as anger, eye contact
avoidance, desire to hide or flee, blushing, and submis-
sion mannerisms [27, 28]. According to the evolutionary
biopsychosocial model [28], this socially focused emotion
may be categorized into two different dimensions (external
and internal shame) that are particularly related to each
other. Specifically, external shame arises from the percep-
tion of negative evaluations and judgements about the self
in the mind of others [28]. There is a growing research
on the association between shame and mental health dif-
ficulties, in particular with disordered eating symptoma-
tology [29-31]. Furthermore, evidence has supported that
woman tend to report higher levels of shame proneness
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[32, 33]. Thus, disordered eating attitudes and behaviours
(e.g., pathological dieting, the use of diet pills, laxatives or
diuretics, excessive exercise, and purging) may emerge as
maladaptive weight control strategies to attempt to change
what is considered as the source of shame—one’s body
image [21].

Therefore, the first aim of the present study was to
explore, in a sample of emerging-adult women, the role of
feelings of external shame and unfavourable social compari-
son based on physical appearance on eating psychopathol-
ogy severity (Model 1). We hypothesized that women who
present higher levels of general feelings of external shame
and report more unfavourable physical appearance-related
social comparison tend to adopt more disordered eating
attitudes and behaviours. Thus, disordered eating may be
conceptualized as a maladaptive strategy aimed to correct
what is perceived as the cause of these feelings of inferiority,
and, therefore, attain a valued physical appearance (which
is commonly associated with success, happiness, and a
high social rank [21, 25]). However, the feelings of external
shame and unfavourable social comparison based on physi-
cal appearance are considered common human experiences,
which suggest that there are other processes or mechanisms
involved in this relationship.

Psychological (in)flexibility is considered a central con-
cept in Acceptance and Commitment Therapy (ACT) and
refers to one’s (in)capacity to accept thoughts, memories,
feelings, emotions, and other inner experiences, along with
the (in)ability to adapt and persist in more effective and
adaptive actions committed with one’s goals and values
[34]. Specifically, recent literature has explored the role that
psychological (in)flexibility has on the field of eating psy-
chopathology [35, 36]. One of the variables explored before
is body image-related psychological inflexibility (i.e., body
image inflexibility; [37]). Specifically, this maladaptive strat-
egy reflects the inability to fully and openly accept difficult
private experiences (e.g., emotions, thoughts, feelings, and
memories) about one’s body, associated with the incapacity
to engage in behaviours consistent with important life val-
ues [34, 38]. According to this perspective, several studies
have demonstrated the effect of body image (in)flexibility
in the association between several risk factors and eating
psychopathology [37-43]. Indeed, body image inflexibility
has been recognized as a noteworthy predictor of disordered
eating, suggesting that individuals with high levels of body
dissatisfaction and low body image flexibility tend to over-
estimate the importance of being thin and tend to engage in
more disordered eating attitudes and behaviours [41]. On the
other hand, the ability to accept these difficult private events
related to body image is associated, among others, with a
lower tendency to engage in pathological dieting [37], with
fewer binge eating symptoms [44], and with more adaptive
emotion strategies [45].
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Thus, body image inflexibility emerges as a possible
process that is involved in the relationship between general
feelings of external shame, unfavourable social comparison
through physical appearance, and disordered eating behav-
iours (Model 2). We hypothesized that when body image
inflexibility is introduced to Model 1, it will better explain
the mentioned relationship.

Methods
Participants

The sample included 776 emerging-adult women, aged
between 18 and 28 (M =20.6, SD=2.1), with a mean of
13.1 (§D=1.6) years of education. Four hundred and sixty-
three (60%) lived in an urban and 312 (40%) in a rural zone.
The participants’ mean body mass index (BMI) was 21.9
(SD=3.1), which corresponds to normal weight values [46].

Procedures

This cross-sectional study was developed in the context of a
wider Portuguese research project investigating the impact
of different emotion regulation processes on mental health
and disordered eating attitudes and behaviours. The sample
was collected on an online platform between October 2019
and February 2020. All ethical and deontological require-
ments inherent to scientific research were respected. Partici-
pants were electronically recruited through online advertise-
ment, using social networks, and were also asked to share
the study with two or more female friends aged between 18
and 30 (Snowball Sampling method). Before staring the sur-
vey, participants signed an informed consent and were fully
informed about the aims and procedures of the study, the
voluntary nature of their cooperation, and the confidentiality
of the data collection, which was only used for research pur-
poses. The interested participants accessed an Internet link
to a secure online platform (via LimeSurvey) on which they
filled a short sociodemographic questionnaire and the self-
report instruments described below (approximately 15 min).
Participants did not receive any incentive or compensation
for their participation.

Measures
Body mass index (BMI)

Participants’ BMI was estimated by dividing self-reported
weight (in kg) by height squared (in m).

The other as Shamer scale-2 (OAS-2)

The OAS-2 [47] is an 8-item self-report scale that assesses
external shame (i.e., negative perceptions about how others
evaluate and judge the self). Participants are asked to rate on
a five-point scale (0 =“Never” to 4 =“Almost Always”) the
frequency of their feelings and experiences. Higher scores
on this measure reveal high external shame. This scale has
demonstrated good internal consistencies both in the original
(«=0.82; [47]) and in the current study («=0.92).

Social comparison through physical appearance scale
(SCPAS)

The SCPAS [21] assesses social comparisons based on
physical appearance. The participants are asked to com-
pare themselves with Peers (Part 1) and with Models/Other
Celebrities (Part 2). Lower scores indicate more unfavour-
able social comparison based on psychical appearance. The
scale revealed high internal consistency in its original study
for both parts [21]. For the current study, we only consid-
ered the comparisons with Peers (Part 1), and scores were
reversed to obtain a measure of unfavourable social com-
parison. In the present study, Cronbach’s alpha was 0.91.

Body image-acceptance and action questionnaire (BI-AAQ)

The BI-AAQ [37] includes 12 items and assesses body
image (in)flexibility. Items are scored on a seven-point
Likert scale (1 ="“Never True” to 7="“Always True”), with
higher scores representing higher levels of psychological
inflexibility concerning body image. The BI-AAQ showed
very good psychometric characteristics in its Portuguese
validation studies («=0.95; [37]). In the current study,
Cronbach’s alpha was 0.94.

Eating disorder examination questionnaire (EDE-Q)

The EDE-Q [48] was used to assess disordered eating atti-
tudes and behaviours. This self-report measure includes 36
items, providing a total score (representing eating psychopa-
thology severity) and four subscales: Restraint, Eating Con-
cern, Weight Concern, and Shape Concern. This measure
presented good psychometric properties, both in the original
[49] and in its Portuguese version [48]. For the current study,
the Cronbach alpha was 0.94.

Data analysis
Descriptive and Pearson correlation analyses were per-
formed, using the Statistical Package for the Social Science

(SPSS version22.0; IBM SPSS, Chicago, IL), to examine the
sample means and standard deviations and the correlations
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between study variables [50]. Path analysis, a particular type
of Structural Equation Modelling, was conducted to estimate
the associations between the study variables hypothesized
in the model. It allows for the simultaneous examination
of direct and indirect effects considering multiple media-
tors while controlling for error [51]. All analyses were per-
formed with the Analysis of Moment Structures software
(AMOS, version22.0; IBM® SPSS® Amos™ 22 [52]) using
the Maximum Likelihood as estimation method. The crite-
ria proposed for good model fit indicators were: a non-sig-
nificant chi-squared (Xz; p>0.50); a Tucker-Lewis’s Index
(TLID) >0.95; a Comparative Fit Index (CFI)>0.95; and a
Root Mean Square Error of Approximation (RMSEA) <0.05
[51]. The significance of the direct, indirect, and total effects
was examined by chi-squared tests. To test the significance
of the mediational model, the Bootstrap resampling proce-
dure (with 5000 Bootstrap samples and 95% bias-corrected
confidence intervals around the standardized estimates of
total, direct, and indirect effects) was conducted. Significant
effects (p <0.050) were found when zero was not included in
the interval between the lower and upper limits of the 95%
bias-corrected confidence interval [51].

Results
Preliminary analyses

The analysis of these coefficients revealed that Skewness
(Sk) values ranging from 0.08 (SCPAS_peers) and 1.70
(BMI), and Kurtosis (Ku) values ranging from 0.18 (BI-
AAQ) and 7.56 (BMI). These results indicated that there
was no severe violation of the normal distribution of the data
(Sk <13l and Ku <I8-10I [51]).

Descriptive and correlational analyses

Descriptive statistics (means and standard deviations) and
correlations between the study’s variables are reported in
Table 1. Results from correlation analysis revealed positive
correlations between BMI and unfavourable social compari-
son through physical appearance, body image psychological

inflexibility, and eating psychopathology severity, with week
and moderate magnitudes. No significant correlations were
found between BMI and external shame. In turn, external
shame correlated moderate and positively with unfavourable
social comparison through physical appearance, body image
inflexibility, and eating psychopathology severity. Unfavour-
able social comparison through physical appearance corre-
lated moderately and positively with body image inflexibility
and eating psychopathology severity. Concluding, a correla-
tion between body image inflexibility and eating psychopa-
thology severity was significant, positive, and strong.

Path analysis

Path Model 1: This model was examined through a fully
saturated model (i.e., with zero degrees of freedom), con-
sisting of 14 parameters. All path coefficients were statisti-
cally significant at the level of p <0.001. Results indicated
that the model accounted for 26% of the variance of eating
psychopathology severity.

Findings showed that both external shame and unfavour-
able social comparison through physical appearance had
direct effects of 0.27 (bgpg=0.06; SE6=0.01; Z=8.14;
p<0.001) and of 0.18 (bgcpas_peers=0.01; SE6=0.00;
Z=5.25; p<0.001) on eating psychopathology severity,
respectively (Fig. 1).

Path Model 2: The initial model comprised 20 param-
eters, and indicated that one path was not significant: the
path from external shame to eating psychopathology severity
(bpss=—0.01; SEb=0.01; Z=1.88; p=0.061). This path
was removed and the model was readjusted.

The recalculated model is presented in Fig. 2 and
accounted for 25% of the variance of body image inflex-
ibility, and 60% of the variance of eating psychopathology
severity. Model fit indices were tested and provided evi-
dence for an excellent fit to empirical data: [CMIN/df=3.51;
TLI=0.98; CFI=1.00; RMSEA =0.06, p=0.316, 95%
CI=0.00-0.13].

External shame presented a direct effect of 0.33
(bpas=—0.91; SE=0.09; Z=9.85; p<0.001) on body
image inflexibility. Also, unfavourable social comparisons
through physical appearance presented a direct effect of 0.08

Table 1 Means, standard
deviations, and intercorrelation

Measures

M SD 1 2 3 4

scores on self-report measures

1. Body mass index
(N=T776)

2. External shame

3. Unfavourable social comparison

through physical appearance
4. Body image inflexibility

5. Eating psychopathology severity

21.9 3.1 1 - - -
5.8 5.1 0.05 1 - -

69.0 13.6 0.15%%* 0.35%** 1 -
28.4 14.3 0.29%%* 0.407%%* 0.31%%* 1
1.3 1.1 0.35%*%* 0.35%%* 0.32%** 0.76%**

*#xp <0.001
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Fig. 1 Path Model 1. The
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(bscpas_peers=0-01; SE=0.00; Z=3.33; p <0.001) on eating
psychopathology severity and of 0.16 (bgcpas_peers =0-17;
SE=0.04; Z=4.76; p <0.001) on body image inflexibility,
which in turn directly predicted eating psychopathology
severity with an effect of 0.69 (bg;sro=0.05; SE=0.00;
Z=27.79; p<0.001).

Concerning indirect effects, external shame presented an
indirect effect of 0.23 (95% CI [0.17, 0.28]; p<0.001) on
eating psychopathology severity, which was mediated by
body image inflexibility. Furthermore, results revealed that
unfavourable social comparisons through physical appear-
ance presented an indirect effect on eating psychopathology
severity (f=0.11), which was partially mediated by body
image inflexibility (95% CI [0.06, 0.16]; p <0.001).

Discussion

According to the literature, feelings of shame and social
comparison based on physical appearance are considered
important risk factors for the engagement disordered eat-
ing attitudes and behaviours [19, 31, 53]. Further, recent
studies have highlighted the role of body-image psychologi-
cal (in)flexibility in the relationship between several risk

R?=25 R?=.60

wg,

\ Body Image | .. Eating
e 1 Inflexibility | PSYCISIOPaFI;lOgY
everl

OR**x

factors and eating psychopathology [37, 3943, 54]. Thus,
the current study intended to explore, in two different path
models (Model 1 and 2), the effects of external shame, social
comparison based on physical appearance, and body image
inflexibility on disordered eating behaviours, in a sample of
emerging-adult women.

In Model 1, a mediational analysis was conducted to
understand the associations between external shame and
unfavourable social comparison through physical appearance
on eating psychopathology severity. The results obtained
with this model were aligned with our hypotheses demon-
strating that, indeed, emerging-adult women who present
higher levels of general feelings of shame, as well as more
unfavourable social comparison related to physical appear-
ance tend to report more disordered eating attitudes and
behaviours. This suggests that when young women consider
that others see and judge them as inferior or inadequate,
as well as engage in unfavourable social comparison with
others (focused on one’s body and appearance), they will
more likely adopt maladaptive behaviours related to eat-
ing psychopathology. Results from path analyses showed
that external shame and unfavourable comparison based on
physical appearance directly accounted for 26% of eating
psychopathology severity’s variance. These findings arise
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per previous literature, which has explored the effect of
external shame [29-31] and social comparison based on
physical appearance [19, 53] on disordered eating.

Though the previously mentioned results are not consid-
ered completely new, few studies have included a sample of
young adults. Moreover, it allows us to conclude that other
processes might be involved in the association between
feelings of external shame and unfavourable social com-
parison based on physical appearance and eating psycho-
pathology severity. Following this, Model 2 emerged as a
way to explore the possible role of body image inflexibility
in the previously mentioned relationship. We hypothesized
that when body image inflexibility is introduced to Model
1, eating psychopathology severity’s variance will increase.
In fact, not only did body image inflexibility mediate this
relationship, but it also significantly impacted disordered
eating behaviours’ variance, increasing it to 60%. These
findings, when considered along with Model 1, suggest that
both external shame and unfavourable social comparison
based on physical appearance have an impact on disordered
eating behaviors. However, when body image inflexibility is
introduced, the mentioned relationships change: (a) the rela-
tionship between external shame and eating psychopathol-
ogy severity becomes completely mediated by body image
inflexibility and (b) the association between unfavourable
social comparison based on physical appearance and eating
psychopathology severity becomes partially mediated by the
same process. The path analysis findings corroborated prior
research regarding the association between maladaptive
emotion strategies (i.e., body-image psychological inflex-
ibility) and increased eating psychopathology symptoms [37,
39-43, 54] and extend them to a sample of emerging-adult
women.

These findings highlight the powerful effect that body-
image psychological inflexibility (meaning the inability to:
(a) accept unwanted memories, thoughts, emotions, or sensa-
tions related to body image as contextual, and to (b) adopt
congruent actions with one’s life values) has on the field
of eating psychopathology. Additionally, this study places
emerging-adult women at the center of the discussion, which
is a clear focal point, as previous research has shown this
specific life stage to be vulnerable to mental health issues,
including disordered eating symptomatology [1, 5]. Con-
cluding, this study suggests that the relationship between
external shame and unfavourable social comparison through
physical appearance with eating psychopathology severity
depends both on the ability to accept unwanted body image-
focused experiences as contextual and transient and the abil-
ity to adopt behaviours and actions congruent with one’s life
values, even in the presence of such unwanted body image-
focused experiences.

Some limitations need to be considered. First, the cross-
sectional design prevents the establishment of causal
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relationships between the examined variables, suggesting
the need for and/or experimental designs. Also, the selection
of a sample composed solely of women prevents the gener-
alization of the results to other genders. Third, the sample
included only Portuguese women, which compromises the
generalization of the results to other nationalities. Cross-
cultural investigations with multi-group analyses should
be explored. Moreover, the exclusive use of self-report
measures may be susceptible to biases (e.g., social desir-
ability). To support our findings, it would be important to
include other assessment methodologies (e.g., structured
interviews). Finally, it is possible that other processes or
mechanisms (such as automatic pilot and cognitive fusion)
are involved in this relationship and were not accounted for
in Models 1 and 2.

Nowadays, more than ever, with the rise of social media
and its presence in everyday life, women are constantly faced
with images of others, and social comparison is inevitable.
The problem is that, more often than not, this comparison is
unfavourable or problematic. Today’s emerging adults are
the first generation that was brought up in this social media
era, so research centred on its impact is essential. Though it
is impossible to stop external shame or social comparison, as
they are universal processes and feelings, it is of the utmost
importance to develop clinical guidelines and interventions
that target these risk factors. In this sense, ACT emerges as
promising prevention and intervention for this goal, with its
core principle being to promote more adaptive emotional
mechanisms, such as psychological flexibility [34]. In that
line, the present study shows that body image inflexibility is
a key process for the engagement in disordered eating behav-
iours, so the promotion of body image flexibility seems to be
crucial for the prevention and treatment of disordered eating
behaviours and attitudes.

What is already known on this subject?

Today’s emerging adults are the first generation that was
brought up around social media. Its effects on this genera-
tion are still being investigated. At the same time, shame
and unfavourable social comparison have been studied as
undesirable experiences that are associated with the adop-
tion of more maladaptive eating behaviours. However, the
processes involved in this relationship remain underexplored
in a sample of emerging adults.

What does this study add?

This study shows that in a sample of emerging adults, body
image inflexibility emerges as a key mediating process for
eating psychopathology severity, when in the presence of
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shame and unfavourable social comparison experiences.
This underlines the importance of promoting body image
flexibility for the prevention and treatment of disordered eat-
ing behaviours and attitudes in emerging adults, meaning
that ACT, where psychological flexibility represents a core
principle, should be highlighted as a promising intervention.
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