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Abstract

Objective

Narcissism may play a role in shaping body image concerns. Here we examined the rela-
tionships between narcissism (i.e., agentic extraversion, antagonism, narcissistic neuroti-
cism, leadership/authority, exhibitionism/entitlement) and body image concerns and
disturbances (i.e., drive for thinness, drive for muscularity, eating disorder symptoms, body
mass index, current/desired fat, and current/desired muscularity).

Methods

Mechanical Turk workers from the USA (N = 430; 64% male) completed the Narcissistic
Admiration and Rivalry Questionnaire, the Hypersensitive Narcissism Scale, the Narcissistic
Personality Inventory, the Drive for Muscularity Scale, the Drive for Thinness Scale, the Eat-
ing Disorder Examination Questionnaire—Short, and the Sex-Specific Somatomorphic
Matrixes.

Results

All narcissistic factors were associated with a greater drive for thinness (except for leader-
ship/authority) and for muscularity, more eating disorder symptoms, a greater desired body
fat (except for leadership/authority), and a greater current muscularity. Greater agentic
extraversion and exhibitionism/entitiement were associated with lower levels of current
body fat, and greater antagonism was associated with a greater desired muscularity.

Discussion

Notably, individual differences in narcissism appeared to be important in understanding
body image concerns, broadly speaking. We found that narcissism may be associated with
body image concerns among both sexes differently, and especially that drive for thinness
was more related to narcissism in men. Our results emphasize the importance of narcissism
in formulating and treating body image-related disorders for both men and women.
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Ultimately, narcissistic features of personality may be risk factors for developing and perpet-
uating body image concerns, and therefore should be considered in assessment, formula-
tion, diagnosis, and treatment of eating disorders.

Introduction

The fundamental characteristic of narcissism seems to be antagonism. Moreover, we can iden-
tify two main types of narcissism: grandiose narcissism (i.e., agentic extraversion) and vulnera-
ble narcissism (i.e., narcissistic neuroticism). These three characteristics (i.e., antagonism,
agentic extraversion, and narcissistic neuroticism) make up the Trifurcated Model of Narcis-
sism which is believed to cover all aspects of narcissism [1-3]. Agentic extraversion is associ-
ated with more subjective well-being, initial popularity, and attractiveness [4, 5], while
narcissistic neuroticism may be linked to negative emotionality, interpersonal sensitivity, and
psychoticism [5, 6]. Antagonism, as a core of the narcissistic personality trait, explains grandi-
ose and vulnerable narcissism’s association with many interpersonal pathologies and stands
for lack of empathy [5]. Apart from that, much attention has been devoted to such popular
aspects of narcissism as leadership/authority and exhibitionism/entitlement [7], which can fit
into Trifurcated Model of Narcissism as well whereby the leadership/authority portion is part
of agentic extraversion, and the exhibitionism/entitlement portion is part of antagonism.
These factors of narcissism, which are characterized by attention seeking, feelings of shame, or
self-focus [5], may play a role in shaping one’s body image concerns.

Body image concerns are negative evaluations of one’s body, and, in more severe cases, may
manifest as eating disorders [8]. Furthermore, body image concerns vary in focus, but gener-
ally refer to the size and shape of a specific feature of one’s body, or overall body size/shape/
weight [9]. Two types of body image concerns, which can co-occur, are particularly relevant
for their noteworthy presence in most industrialized countries: drive for thinness and drive for
muscularity. Drive for thinness refers to the desire to maintain or obtain a slender, low body-
fat figure [10]. Drive for muscularity refers the desire to have a lean and toned body, and is
associated with depression, bulimic behaviors, muscle dysphoria, and psychological distress
[11].

Although investigations on the matter are somewhat limited, body image concerns and nar-
cissism are related [12]. For instance, women with eating disorders report greater pathological
narcissism compared to women without eating disorders (Waller et al., 2007), and pathological
narcissism predicts behavioral indicators of eating disorders such as body checking [13] and
excessive exercise [14], which are associated with a drive for thinness [15] and muscularity
[16]. It is likely that drive for thinness and muscularity, as well as their accompanying eating
disorders, correspond to a profound need for internal (from oneself) and external (from other
people) validation of the narcissistic individuals. Consequent behaviors such as over-exercising
and excessive dieting are part of an appearance-correcting strategy of body image coping and
self-regulatory processes [17]. Indeed, vulnerable narcissism is linked to body shame and body
dissatisfaction in women [18, 19]. The findings regarding grandiose narcissism have been
unequivocal, with modest evidence of a link with eating disorders suggesting potential implica-
tions for body image concerns, such as drive for muscularity, especially in men [20]. To our
knowledge, only one study has investigated the contribution of more specific aspects of narcis-
sistic personality—narcissistic admiration and rivalry [4]—to body image disturbances [19],
finding moderate positive correlations between admiration and drive for thinness and drive
for muscularity. Additionally, rivalry was negatively correlated with drive for thinness, and
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positively correlated with drive for muscularity. This study was limited in that they only stud-
ied these constructs in women and did not directly examine eating disorder symptoms (e.g.,
restriction, purging, and binge-eating).

Based on the above, it seems that individual differences in different aspects of narcissism
might better inform us about one’s body image concerns and eating disorder symptoms than
previous studies. Therefore, in our study we provided a broadband assessment of the relation-
ships between different aspects of narcissism and body image. To best test this idea, we exam-
ined narcissism and body image in a multimethod-multimeasure matrix with several measures
of narcissism and several measures of self-reported body image. Generally, consistent with
sex-specific ideal bodies, men tend to report a greater drive for muscularity, whilst women
tend to endorse a greater drive for thinness [21, 22]. However, notable exceptions to this pat-
tern exist. The body with well-defined muscles, appearing toned and fit is being increasingly
endorsed by women [23], while men report a desire to be leaner to improve the definition of
their muscles [24]. Based on that, we test whether the associations differ in each sex and across
the correlated measures of narcissism. Although, our study was, in part, exploratory in nature,
we hypothesized that while narcissistic neuroticism, which is related to higher distress, may
unprofitably influence one’s body image concerns and lead to eating disorders, agentic extra-
version (together with its leadership/authority subfactor), on the other hand, which is related
to power-seeking [2] may have the opposite effect, serving as a protective factor for body
image disturbances and eating disorders. Antagonism, along with its exhibitionism/entitle-
ment subfactor, constitutes a central aspect of narcissism and primarily drives the connections
between narcissism and psychoticism [3]. Therefore, it should exhibit the most substantial
links to concerns about body image and eating disorders.

Method

Participants and procedure

The sample was 430 adults (64% male) from the USA. Participants were recruited through
Amazon Mechanical Turk (mTurk), an online platform often used for research due to its
accessibility and diverse participant pool [25]. While mTurk has been subject to some contro-
versy, it offers advantages in participant diversity and cost-efficiency. We implemented strict
inclusion criteria (age: 18+, proficiency in English) and quality control measures, with an aver-
age survey completion time of 923.03 seconds (approximately 15 minutes) and a standard
deviation of 686.43 seconds (approximately 11 minutes). Participants who didn’t complete all
survey items, those who gave the same response for every item (e.g., all "1" on Likert scales),
and those who provided unrealistic answers to open questions (e.g., age = "1234") were
excluded to ensure data quality and mitigate potential issues associated with mTurk’s use [26].
This allowed us to harness the benefits of mTurk while maintaining data integrity. A priori
power (r = .20; a. = .05; 1-B = .80; 2-tailed distribution) analysis using G*Power software indi-
cated that we had sufficient power to detect weak—albeit common in social and personality
psychology—effects for our correlational (bivariate normal model; exact test family), compari-
sons for dependent correlations (two dependent Pearson’s r’s, common index; z test family),
and comparisons for independent correlations (two independent Pearson’s 7’s; z test family).
Participants were aged between 18 and 72 years (M = 36.76, SD = 10.08), and predominantly
(84%) heterosexual and self-identified as racially/ethnically “White” (73%). Participants
reported their height in feet, inches, or centimeters, and their weight in pounds, ounces, or
kilograms. If needed, height and weight were converted to centimeters and kilograms, respec-
tively, and used to calculate body mass index (BMI; kg/m?). Participants received US$1.20 for
their involvement in the study. Before the study, the tasks, and research procedure were
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explained to the participants, and all participants provided informed consent before proceed-
ing to the study. Ethics approval for the study was granted by institutional Human Ethics
Research Board at the University of Notre Dame, Sydney, Australia (ID: 2021-010S, approved
February 2021), and the data is available on the Open Science Framework (https://ost.io/
urpv7/).

Measures

To measure individual differences in agentic extraversion and antagonism [3] we used the
18-item Narcissistic Admiration and Rivalry Questionnaire [4]. Participants reported their
agreement (1 = do not agree at all; 6 = completely agree) with items like “I am great” (i.e., admi-
ration) and “I want my rivals to fail” (i.e., rivalry). Items were averaged to create indexes of
agentic extraversion (i.e., admiration) and antagonism (i.e., rivalry) with higher scores indicat-
ing greater endorsement of agentic extraversion, and antagonism.

To measure individual differences in narcissistic neuroticism [3, 27] we used the 10-item
Hypersensitive Narcissism Scale [28]. Participants reported the extent to which items were
characteristic of their feelings and behaviors (1 = very uncharacteristic or untrue; 5 = very char-
acteristic or true) with items like “I often interpret the remarks of others in a personal way”.
Items were averaged to create an index of narcissistic neuroticism with higher scores indicat-
ing greater endorsement of narcissistic neuroticism.

To measure individual differences in subfactors of agentic extraversion (i.e., leadership/
authority) and antagonism (i.e., exhibitionism/entitlement [7, 29]) we used the 40-item Nar-
cissistic Personality Inventory [30]. Respondents were asked to choose between narcissistic
(e.g., “Modesty doesn’t become me”) and non-narcissistic (e.g., “I am essentially a modest per-
son”) self-descriptions. Scores were summed to create indexes of leadership/authority and
exhibitionism/entitlement with higher scores indicating greater endorsement of leadership/
authority and exhibitionism/entitlement.

To measure individual differences in one’s drive for muscularity we used the 5-item Drive
for Muscularity Scale [31]. Participants reported their endorsement (1 = never; 6 = always) of
items like “T think I would feel more confident if I had more muscle mass/body tone”. Items
were averaged to create an index of drive for muscularity, with higher scores indicating a
greater drive for muscularity. To measure individual differences in one’s drive for thinness we
used the 17-item Drive for Thinness Scale [32]. Participants reported their endorsement (1 =
never; 6 = always) of items like “I am preoccupied with the desire to be thinner”. Items were
averaged to an create index of drive for thinness, with higher scores indicating a greater drive
for thinness.

To measure the amount of eating disorder symptoms participants experienced, we used the
12-jtem Eating Disorder Examination Questionnaire-Short [33]. Participants indicated their
frequency of symptoms per week (0 = 0 days; 3 = 6-7 days) with items like “have you had a def-
inite fear that you might gain weight?”. Items were averaged to create an index of eating disor-
der pathology with higher scores indicating more eating disorder symptoms.

To measure individual differences in current and desired bodies we used the Sex-Specific
Somatomorphic Matrixes for men and women [34, 35]. In both cases, men and women were
shown a bi-dimensional pictorial figural rating scale depicting a grid of 34 same-sex figures,
ranging from underweight-to-obese, and underweight-to-hypermuscular. Participants selected
their (sex-specific) current and desired bodies, scored for body fat and muscularity (1 = an
underweight body/body with little muscularity; 10 = an obese/hyper-muscular body). Selections
were averaged to create an index of current and desired bodies with higher scores indicating
more current/desired body fat and muscularity.
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Results

In Table 1 we report the correlations within and between factors of narcissism and measures
of body image concerns, and sex differences in both. All narcissistic factors (i.e., agentic extra-
version, antagonism, narcissistic neuroticism, leadership/authority, and exhibitionism/entitle-
ment) were associated with greater drive for thinness (except for leadership/authority) and
drive for muscularity, more eating disorder symptoms, greater desired body fat (except for
leadership/authority), and greater current muscularity. Current body fat was negatively corre-
lated with agentic extraversion and exhibitionism/entitlement, and a greater desired muscular-
ity was associated with more antagonism. Men were better characterized by antagonism and
had a stronger drive for muscularity, and a higher degree of desired muscularity than women,
whereas women had a stronger drive for thinness than men.

Given that all narcissistic aspects of personality were correlated (see Table 1), we ran seven
standard multiple regressions to control for the shared variance (i.e., one for each of the mea-
sures of body image. The reported correlations are based on residualized values, indicating the
influence of three factors of narcissism (namely, antagonism, agentic extraversion, narcissistic
neuroticism) on drive for thinness, accounting for a substantial amount of variance (38%;

Table 1. Descriptive statistics, correlations within and between factors of narcissism and measures of body image, and sex differences for both.

1 2 3 4 5 6 7 8 9 10 11 12 13
1. Antagonism
2. Agentic extraversion .68
3. Leadership/Authority |  32** 617
4. Exhibitionism/ 56%* 66™* 62%F
Entitlement
5. Narcissistic 76%* A49%* 16%* 40%*
neuroticism
6. Drive for thinness 52%* 25%* .02 20 .59**
7. Drive for muscularity | .73** .59** 22%* 49** .69** .58**
8. Eating disorder 69** 527 16 A43%* 67%* 707 74%*
symptoms
9. Current body fat -.09 - 17%* -.09 - 17%* .01 24 -.06 .08
10. Desired body fat 20%* .10* .06 17%* 18%* 257 .16** .28 .50%*
11. Current muscularity | .18** 23 16 .16** 14%* 157 .18** 157 - 17%* .04
12. Desired muscularity | .11* .04 .05 .01 .09 .07 11% -.02 .06 -.08 A46**
13. Body mass index -.05 -.09 .02 -.06 -.01 19 -.02 .10* 39** 23%* .07 12%*
Cronbach’s o .93 94 72 .74 .87 .82 95 93 - - - - -
Overall (N = 430): M 3.46 4.07 6.07 5.59 3.27 3.32 3.37 1.19 535 4.53 5.33 5.94 26.57
(SD) | (1.33) (1.12) (3.01) (3.32) (0.83) (0.83) (1.27) (0.77) (1.95) (1.80) (2.23) (2.25) (7.33)
Men (n = 275): M (SD) 3.58 4.14 6.27 5.80 3.29 3.24 3.46 1.18 5.41 4.66 5.26 6.16 26.28
(1.30) (1.08) (2.82) (3.20) (0.83) (0.81) (1.21) (0.78) (1.95) (1.88) (2.17) (2.13) (6.66)
Women (n = 155): M 3.27 3.97 5.71 521 3.23 3.46 3.19 1.19 5.24 4.30 5.46 5.54 27.05
(SD)| (1.38) | (1.17) | (3.29) | (3.50) | (0.83) | (0.85) | (1.35) | (0.75) | (1.95) | (1.65) | (2.34) | (2.41) | (8.34)
t-test | 2.34* 1.50 1.86 1.80 0.70 -2.65** 2.15* 0.92 0.86 1.95, -0.91, 2.77%*, -1.03,
Cohen’s d 0.23 0.15 0.19 0.18 0.07 -0.26 0.21 0.01 0.09 0.20 -0.09 0.28 -0.10

Note.

a Current and desired muscularity and body fat do not strictly compare the same things in the sexes so the interpretation of the corresponding effects should be made

with caution; for Body mass index: Men (n = 265), Women (n = 154) caused by missing data.

*p<.05
p<.01

https://doi.org/10.1371/journal.pone.0293578.t001
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F=87.27, p <.01). The findings demonstrate that antagonism and narcissistic neuroticism
exhibit positive associations with drive for thinness, while agentic extraversion shows a nega-
tive association. Similarly, when considering five factors of narcissism (antagonism, agentic
extraversion, narcissistic neuroticism, leadership/authority, exhibitionism/entitlement), the
residualized correlations underscore their impact on drive for muscularity (61%; F = 131.16, p
< .01) and eating disorder symptoms (54%; F = 100.29, p < .01). Specifically, leadership/
authority displays a negative correlation with drive for muscularity and eating disorder symp-
toms, while the remaining factors exhibit positive correlations with both. In contrast, from
narcissistic factors: exhibitionism/entitlement accounted for (relatively) trivial variance in cur-
rent body fat (3%; F = 13.35, p < .01) being negatively related to it; antagonism accounted for
(relatively) trivial variance in desired body fat (4%; F = 17.61, p < .01) being positively related
to it; agentic extraversion accounted for (relatively) trivial variance in current muscularity
(5%; F = 22.91, p < .01) being positively related to it; antagonism accounted for (relatively)
trivial variance in desired muscularity (1%; F = 4.83, p < .05) being positively related to it.
Notably, none of narcissistic factors predicted body mass index.

In Table 2 we compared the correlations in men and women. In all factors of narcissism,
except for leadership/authority, drive for thinness was more strongly correlated in men than in
women. Moreover, antagonism was associated with current body fat more negatively in
women than in men, but it was more positively associated with desired body fat in men charac-
terized by more antagonism, and exhibitionism/entitlement. Interestingly, leadership/author-
ity was more positively associated with eating disorder symptoms among women. These
results, which are in alignment with previous research findings (Li et al., 2010) [38], highlight
the importance of understanding the role of intrasexual competition in the development of
eating disorders among women. That said, the correlations were, on average, similar suggest-
ing no wide-spread moderation (M, = 0.79, SD = 1.52; Range = -2.38 to 4.91).

Table 2. Correlations between measures of narcissism and measures of body image in both men (n = 275) and
women (n = 155).

Antagonism Agentic Leadership/ Exhibitionism/ Narcissistic
extraversion Authority Entitlement neuroticism

M/W z M/W z M/W z M/W z M/W z

Drive for thinness 68%* | 491 | 38%%/.06 | 3.36** | .06/-.02 | 0.79 32%%) | 2,78 | .67** | 2.89**
.33%* .05 49

Drive for T7 1.89 .62%%/ 1.04 A7 -1.15 A46*%/ -0.92 .68%%/ -0.38

muscularity .68 .54%* 28 .53%* 70%*

Eating disorder 2% | 1.48 53% 040 07/ | -236%| 43** | <0.01| .67*%/ | 0.18

symptoms 647 .50%* .30 43%* .66**

Current body fat 02/- | 3.15%% | -.12%/- 1.44 | -.05/-.14 | 0.90 -11/- 1.86 | .10/-.16 | 2.58**
29%* 26 29%*

Desired body fat 28"/ | 2.54% | 14%/.01 | 129 | .07/.03 | 040 | .24™/ |212* | 21%/ | 091

.03 .03 12

Current 25%%/ 1.53 26%%/ 0.83 15%/ -0.51 A7%%/ 0.10 | .16"/.11 | 0.50

muscularity .10 .18% .20% .16*

Desired .10/.08 | 0.20 .03/.04 | -0.10 | -.01/.09 | -0.99 | -.11/.13 | -2.38* | .10/.07 | 0.30

muscularity

Body mass index -.01/-.09 | 0.79 | -.11/-.06 | -0.50 | .03/.01 0.20 | -.09/-.02 | -0.69 | -.01/-.02 | 0.10

Note. z is Fisher’s z that was calculated online (http://quantpsy.org/corrtest/corrtest.htm), it compares independent
correlations.

*p<.05

*p<.01

https://doi.org/10.1371/journal.pone.0293578.t1002
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Table 3. Steiger’s z tests comparing the correlations between measures of narcissism with measures of body image.

ANT—EX ANT—LA ANT—EE ANT—NN EX—LA EX—EE

Drive for thinness 7.86™* 9.83** 7.91%* -2.59** 5.50%* 1.29
Drive for muscularity 5.23** 11.85** 7.42%% 1.81 10.11%* 3.10*
Eating disorder symptoms 5.91** 11.74** 7.55%* 0.43 9.41** 2.64**
Current body fat 2.09* <0.01 1.78 -2.99%* -1.89 <0.01
Desired body fat 2.62** 2.52% 0.68 0.61 0.94 -1.78
Current muscularity -2.13* 0.36 0.45 1.21 1.68 1.80
Desired muscularity 1.82 1.07 2.43* 0.60 -0.23 1.00
Body mass index 1.04 -1.24 0.22 -1.19 -2.58** -0.75

EX—NN

-8.18**
-2.95%*
-4.48**
-3.72%*
-1.66
1.89
-1.03
-1.64

LA—NN
-10.45**
-9.53**

-10.04**
-1.60
-1.94
0.32
-0.64
0.48

EE—NN
-8.60™*
-5.20**
-5.96**
-3.43**

-0.19
0.38
-1.70
-0.94

Note. Steiger’s z was calculated online (http://quantpsy.org/corrtest/corrtest2.htm), it compares dependent correlations. ANT = Antagonism, LA = Leadership/

Authority, EE = Exhibitionism/Entitlement, EX = Assertive extraversion, NN = Narcissistic neuroticism
*p<.05
p<.01

https://doi.org/10.1371/journal.pone.0293578.t003

Given that all factors of narcissism were correlated (see Table 1), we compared the relative
magnitudes of their correlations with the body image variables while controlling for their
shared variances with Steiger’s z tests, revealing several effects (Table 3). Compared to all three
factors—agentic extraversion, leadership/authority, and exhibitionism/entitlement—antago-

nism correlated positively and more strongly with drive for thinness, drive for muscularity,

and eating disorder symptoms. Additionally, compared to agentic extraversion, antagonism

correlated positively and more strongly with current body fat, and desired body fat, but weaker
with current muscularity; compared to leadership/authority, antagonism correlated positively
and more strongly with desired body fat; compared to exhibitionism/entitlement, antagonism
correlated positively and more strongly with desired muscularity. On the other hand, com-

pared to narcissistic neuroticism, antagonism was more negatively correlated with drive for
thinness and current body fat. Compared to leadership/authority, and exhibitionism/entitle-
ment, agentic extraversion correlated positively and more strongly with drive for thinness
(except for comparison with exhibitionism/entitlement), drive for muscularity, and eating dis-
order symptoms. Additionally, compared to leadership/authority, agentic extraversion corre-

lated negatively and more strongly with body mass index. Lastly, compared to agentic

extraversion, leadership/authority, and exhibitionism/entitlement, narcissistic neuroticism

correlated positively and more strongly with drive for thinness, drive for muscularity, eating
disorder symptoms, and current body fat (for the last one- except for comparison with leader-

ship/authority).

Discussion

Our study provided an extensive investigation of narcissism and body image, and, to our
knowledge, the first collective examination of different aspects of narcissism postulated by Tri-
furcated Model of Narcissism (and more) with eating disorder symptoms and current and
desired body image, and the first comparison of these associations in men and women. Gener-

ally, all narcissistic traits (i.e., agentic extraversion, antagonism, narcissistic neuroticism, lead-
ership/authority, and exhibitionism/entitlement) were positively associated with greater drive
for thinness (except for leadership/authority) and drive for muscularity, more eating disorder
symptoms, greater desired body fat (except for leadership/authority), and greater current mus-
cularity, suggesting that narcissistic individuals (regardless of their dominant trait) consider
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their physical appearance to be important, and therefore likely hold attitudes and engage in
behaviors that reflect an aspiration toward obtaining the ideal body.

More specifically, when controlling for the shared variance in narcissism, we found that
agentic extraversion was negatively correlated with drive for thinness, and that leadership/
authority was negatively correlated with drive for muscularity and eating disorder symptoms,
suggesting that eating disorder psychopathology may serve these narcissistic factors differently.
While agentic extraversion and especially leadership/authority aspect of narcissism may be
seen as protective factor for eating disorders, the opposite effect may be observed for narcissis-
tic neuroticism. The links between narcissistic neuroticism (i.e., vulnerable narcissism) and
eating disorder psychopathology evidenced in our study and others [36] likely reflect a fear of
negative evaluations and, therefore, attempts to avoid or minimize disapproval through
obtaining the ideal thin and muscularly toned body (Hendin & Cheek, 1997). Attitudes and
behaviors that drive one to obtain the ideal body would also accommodate a sense of superior-
ity and the opportunity to devalue or look down upon individuals with less-than-ideal bodies,
thus serving antagonism [4]. On the other hand, agentic extraversion-assertive and self-
enhancing behaviors aimed to generate more social admiration and to boost one’s ego [4]-
could also be fulfilled by obtaining the ideal body.

Regarding sex differences, our results, extend previous work suggesting that in women, nar-
cissistic admiration (i.e., agentic extraversion) and rivalry (i.e., antagonism) can predict drive
for thinness and drive for muscularity [19]. We found that antagonism was associated with
current body fat more negatively in women, but it was more positively associated with desired
body fat in (characterized by antagonism and exhibitionism/entitlement) men. Moreover, in
all factors of narcissism (except for leadership/authority) drive for thinness was more strongly
correlated in men than in women. Interestingly, leadership/authority was more positively asso-
ciated with eating disorder symptoms among women. These findings may suggest that narcis-
sistic men (except for those characterized by leadership/authority) are driven to thinness more
than narcissistic women and that they will probably be more likely to display behavior aimed
at staying thin than average person. Conversely, our findings indicate that women exhibiting
traits of leadership/authority may experience a greater prevalence of eating disorder symp-
toms. This underscores the potential significance of intrasexual competition in the context of
eating disorder development among women.

There may be several ways to understand such sex differences. First, sex differences may be
under sociocultural influence. It is well-documented that women, in particular, face societal
pressures to conform to thinness ideals, which could amplify the associations between certain
facets of narcissism and drive for thinness [32]. Second, if narcissism is a trait that facilitates
reproductive success and intrasexual competition [37], body image concerns may be part of an
internal monitoring system around one’s mate value. That is, by maximizing the appeal of
their physical form, narcissistic men and women may better find romantic and sexual partners.
For instance, our finding that leadership/authority was more positively associated with eating
disorder symptoms among women suggests that specific facets of narcissism may have varying
impacts on different sexes. This may be manifestation of intrasexual competition among
women [38]. Third, alternatively, both narcissism and body image concerns may be manifesta-
tions of psychopathology that manifest differently in both sexes. That is, while male and female
brains may break down for similar reasons, the proverbial devil is in the details; the manner by
which narcissism and body image disturbances are expressed may differ in men and women.
This suggests that men and women may exhibit different patterns of body image concerns
based on their narcissistic traits. For example, in our study, antagonism was negatively associ-
ated with current body fat in women, while it was positively associated with desired body fat in
men. Future studies should more fully explore these sex-differentiated effects and attempt to
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disentangle not just the patterns but also the various influences upon them like cultural condi-
tioning and evolved mechanisms. Comparing across the sexes, men reported greater antago-
nism than women. Men also reported greater drive for muscularity than women, but less drive
for thinness. Somewhat surprisingly, men’s drive for thinness was more strongly correlated
with all narcissistic factors (apart from leadership/authority). Given that generally, women in
our sample had a higher drive for thinness than men, this result might reflect a ceiling effect
(i.e., a weaker association between drive for thinness and narcissism in women because of a
higher average drive for thinness). Whilst as drive for thinness is less pronounced in men, it
may be only narcissistic men who put more emphasis into lowering body fat. Alternatively,
this difference may reflect differences in sexual selection. For instance, to receive attention and
validation, and to be attractive, narcissistic men may place greater emphasis on the importance
of obtaining and maintaining a lean, desirable body [39].

When comparing the strength of associations, the top three most important aspects of nar-
cissism for body image were antagonism, narcissistic neuroticism, and agentic extraversion,
suggesting that they may be the most important predictors (within narcissism) of body image
concerns. These results, in part, correspond to prior studies that, for instance, revealed a link
between vulnerable narcissism (i.e., narcissistic neuroticism) and thinness concerns [15, 19, 40],
drive for muscularity [19], and eating disorder symptoms [36, 40, 41] in women. Antagonism,
often regarded as a central component of narcissism along with exhibitionism and entitlement,
has been previously linked to higher levels of impulsivity, anger, pathological vulnerability, and
negative self-evaluations [4]. Therefore, our findings align with the anticipated outcomes associ-
ated with antagonism, which is considered a core element in various psychopathological condi-
tions [1]. With regards to agentic extraversion, including leadership and authority, we
anticipated it would be the most adaptive narcissistic factor in relation to one’s body image con-
cerns. Our findings could be interpreted as providing partial support for this perspective.

When examining choices for both current and desired body types, some trends were identi-
fied. For instance, current muscularity was weakly positively correlated with all aspects of nar-
cissism, reflecting that narcissistic people see themselves as closer to the muscular ideal than
those who are less narcissistic. Narcissists higher on agentic extraversion and on exhibition-
ism/entitlement saw themselves as less fat. Apart from leadership/authority, all kind of narcis-
sistic individuals reported greater desired body fat. Nevertheless, only antagonism exhibited a
correlation with a stronger desire for muscularity. Perceptions of one’s body as fat or less than
ideal may reflect the feelings of inadequacy, insecurity, and low self-esteem that especially
characterize vulnerable narcissists [42]. Furthermore, perception, by fitting with a more ideal
body shape, may help to protect the ego from external threat, and allow for downward com-
parisons to the bodies of others that are perceived as fatter [4]. However, correlations across all
current and desired body selections were modest. This might in part be the result of a lack of
common-method variance [43] across our measures of narcissism and current/desired body
selections (i.e., Likert-style questions vs. pictorial stimuli selection), thus weakening our cur-
rent/desired body selection correlations relative to those observed using Likert-style measures.

In our study, we observed that different aspects of narcissistic traits were correlated with
body image concerns in distinct ways. This implies that not all facets of narcissism have uni-
formly maladaptive associations with body image concerns. Some of these aspects may exhibit
more adaptive qualities, suggesting that the impact of narcissistic traits on body image out-
comes should be critically appraised. For example, our findings indicated that agentic extraver-
sion, along with leadership/authority, appeared to play a more adaptive role compared to
other facets of narcissism in relation to body image concerns. This suggests that individuals
higher in these aspects may demonstrate more positive body image perceptions or attitudes. It
is important to note that this does not imply that all aspects of narcissism are inherently
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adaptive, but rather highlights the potential for variability in their associations with body
image concerns. The distinction between adaptive and maladaptive aspects of narcissism holds
clinical and practical significance. Understanding the specific aspects of narcissism that may
have adaptive qualities can inform intervention strategies and treatment approaches. For
instance, interventions targeting individuals characterized by agentic extraversion and leader-
ship/authority may benefit from promoting body positivity and healthy body image attitudes.
Recognizing the potential for adaptive qualities within narcissistic traits can help tailor inter-
ventions to individuals’ unique characteristics and needs. On the other hand, it is crucial to
remain cautious when interpreting the findings and avoid generalizations. Although certain
sub-aspects of narcissism may exhibit more adaptive associations with body image concerns, it
is essential to consider the overall context and the potential aversive consequences of narcissis-
tic traits. The clinical/practical implications involve striking a balance between acknowledging
the potential adaptive qualities and addressing the maladaptive aspects of narcissism in body
image-related interventions.

Limitations & conclusions

In this study we engaged in a broadband assessment of how narcissism, in several manifesta-
tions, may relate to individual differences in body image, also in several manifestations.
Despite our approach, our study was, nevertheless, limited in its reliance on Americans [44],
and the use of only online methods for data collection [45]. Our data was also potentially het-
eronormative, failing to take into consideration differences in body image concern in sexual
minorities from either sex [46]. Also, online convenience sampling, while easy and cost-effec-
tive, has limitations in terms of generalizability to the broader population. Importantly, the
data for this study was collected in 2021. The COVID-19 (i.e., Coronavirus Disease 2019) pan-
demic at that time introduced unique and widespread stressors, including social isolation,
changes in daily routines, and increased reliance on virtual interactions. These factors may
have influenced individuals’ perceptions of body image and levels of narcissism. For example,
extended periods of isolation and increased screen time might have affected body image self-
perception because of altered social comparison dynamics. Likewise, the heightened stress and
uncertainty associated with the pandemic could influence narcissistic tendencies. By acknowl-
edging these contextual factors in our study, we can better interpret our findings and under-
stand their relevance in the context of the potential correlation between the pandemic and
psychological well-being. Another methodological constraint in our study pertains to the
potential for false positives or the amplification of significant findings due to numerous pair-
wise comparisons, warranting careful interpretation. Additionally, dedicated tools have
already been developed to evaluate various aspects of narcissism simultaneously (e.g., Five-
Factor Narcissism Inventory Short Form [47]) which could capture narcissistic factors in even
greater detail. A further potential limitation is our lack of consideration of self-esteem, which
shares a link with both body dissatisfaction [48] and narcissism [49]. And last, several other
subclinical personality pathologies might be relevant in study of body image concerns, like
obsessive compulsive disorder/personality [50] and borderline personality disorder [51].

Despite these limitations, we have provided the most robust account (to date) of how sev-
eral manifestations of both narcissism and body image disturbances are related. Notably, indi-
vidual differences in different aspects of narcissism appear to be important in understanding
different manifestations of body image concerns, as well as other eating disorder-related
behaviors. Generally, we found that narcissistic traits may be risk factors for developing and
perpetuating body image concerns, and therefore should be a considered in assessment, for-
mulation, diagnosis, and treatment of eating disorders.

PLOS ONE | https://doi.org/10.1371/journal.pone.0293578 November 9, 2023 10/13


https://doi.org/10.1371/journal.pone.0293578

PLOS ONE

Relationship between narcissism, body image, and eating disorder symptoms

Author Contributions

Conceptualization: Emanuela S. Gritti, Peter K. Jonason.

Data curation: Daniel Talbot.

Formal analysis: Piotr Szymczak.

Investigation: Daniel Talbot, Peter K. Jonason.

Methodology: Piotr Szymczak, Emanuela S. Gritti, Peter K. Jonason.

Project administration: Daniel Talbot, Peter K. Jonason.

Supervision: Peter K. Jonason.

Writing - original draft: Piotr Szymczak, Daniel Talbot, Emanuela S. Gritti.

Writing - review & editing: Emanuela S. Gritti, Peter K. Jonason.

References

1.

10.

1.

12

13.

14.

Crowe M.L., Lynam D.R., Campbell W.K., & Miller J.D. (2019). Exploring the structure of narcissism:
Toward an integrated solution. Journal of Personality, 87, 1151-1169. https://doi.org/10.1111/jopy.
12464 PMID: 30742713

Krizan Z., & Herlache A.D. (2018). The Narcissism Spectrum Model: A synthetic view of narcissistic per-
sonality. Personality and Social Psychology Review, 22, 3—-31. https://doi.org/10.1177/
1088868316685018 PMID: 28132598

Weiss B., Campbell W.K., Lynam D.R., & Miller J.D. (2019). A Trifurcated Model of Narcissism: On the
pivotal role of trait antagonism. (Ed.) Miller J.D. & Lynam D.R., The handbook of antagonism: Conceptu-
alizations, assessment, consequences, and treatment of the low end of agreeableness (pp. 221-235).
Elsevier Academic Press.

Back M.D., Kiifner A.C.P., Dufner M., Gerlach T.M., Rauthmann J.F., & Denissen J.J.A. (2013). Narcis-
sistic admiration and rivalry: Disentangling the bright and dark sides of narcissism. Journal of Personal-
ity and Social Psychology, 105, 1013—1037. https://doi.org/10.1037/a0034431 PMID: 24128186

Crowe M.L., Lynam D.R., & Miller J.D. (2019). The structure of antagonism. In The Handbook of Antag-
onism: Conceptualizations, Assessment, Consequences, and Treatment of the Low End of Agreeable-
ness ( 7th ed., Issue 2015). Elsevier.

Miller J.D., Lynam D.R., Vize C., Crowe M., Sleep C., Maples- Keller J.L., et al. (2018). Vulnerable nar-
cissism is (mostly) a disorder of neuroticism. Journal of Personality, 86, 186—199. https://doi.org/10.
1111/jopy.12303 PMID: 28170100

Ackerman R.A., Witt E.A., Donnellan M.B., Trzesniewski K.H., Robins R.W., & Kashy D.A. (2011).
What does the narcissistic personality inventory really measure? Assessment, 18(1), 67—87. https://
doi.org/10.1177/1073191110382845 PMID: 20876550

Stice E., & Shaw H.E. (2002). Role of body dissatisfaction in the onset and maintenance of eating
pathology: A synthesis of research findings. Journal of Psychosomatic Research, 53, 985-993. https:/
doi.org/10.1016/s0022-3999(02)00488-9 PMID: 12445588

Grogan S. (2021). Body image: Understanding body dissatisfaction in men, women, and children.
Routledge.

Lebow J., Sim L.A., Erwin P.J., & Murad M.H. (2013). The effect of atypical antipsychotic medications in
individuals with anorexia nervosa: A systematic review and meta-analysis. International Journal of Eat-
ing Disorders, 46(4), 332—-339. https://doi.org/10.1002/eat.22059 PMID: 23001863

Edwards C., Tod D., & Molnar G. (2014). A systematic review of the drive for muscularity research area.
International Review of Sport and Exercise Psychology, 7(1), 18-41.

Purton T., Officer C., Bullivant B., Mitchison D., Griffiths S., Murray S.B., et al. (2018). Body dissatisfac-
tion, narcissism and self-esteem in young men and women: A moderated-mediation analysis. Personal-
ity and Individual Differences, 131, 99—104.

Waller G, Sines J., Meyer C., & Mountford V. (2008). Body checking in the eating disorders: association
with narcissistic characteristics. Eating Behaviors, 9, 163—169. https://doi.org/10.1016/j.eatbeh.2007.
07.004 PMID: 18329594

Campbell M., & Waller G. (2010). Narcissistic characteristics and eating-disordered behaviors. Interna-
tional Journal of Eating Disorders, 43, 560-564. https://doi.org/10.1002/eat.20739 PMID: 19718669

PLOS ONE | https://doi.org/10.1371/journal.pone.0293578 November 9, 2023 11/13


https://doi.org/10.1111/jopy.12464
https://doi.org/10.1111/jopy.12464
http://www.ncbi.nlm.nih.gov/pubmed/30742713
https://doi.org/10.1177/1088868316685018
https://doi.org/10.1177/1088868316685018
http://www.ncbi.nlm.nih.gov/pubmed/28132598
https://doi.org/10.1037/a0034431
http://www.ncbi.nlm.nih.gov/pubmed/24128186
https://doi.org/10.1111/jopy.12303
https://doi.org/10.1111/jopy.12303
http://www.ncbi.nlm.nih.gov/pubmed/28170100
https://doi.org/10.1177/1073191110382845
https://doi.org/10.1177/1073191110382845
http://www.ncbi.nlm.nih.gov/pubmed/20876550
https://doi.org/10.1016/s0022-3999%2802%2900488-9
https://doi.org/10.1016/s0022-3999%2802%2900488-9
http://www.ncbi.nlm.nih.gov/pubmed/12445588
https://doi.org/10.1002/eat.22059
http://www.ncbi.nlm.nih.gov/pubmed/23001863
https://doi.org/10.1016/j.eatbeh.2007.07.004
https://doi.org/10.1016/j.eatbeh.2007.07.004
http://www.ncbi.nlm.nih.gov/pubmed/18329594
https://doi.org/10.1002/eat.20739
http://www.ncbi.nlm.nih.gov/pubmed/19718669
https://doi.org/10.1371/journal.pone.0293578

PLOS ONE

Relationship between narcissism, body image, and eating disorder symptoms

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Swami V., Cass L., Waseem M., & Furnham A. (2015). What is the relationship between facets of nar-
cissism and women’s body image? Personality and individual Differences, 87, 185—-189.

Collis N., Lewis V., & Crisp D. (2016). When is buff enough?: The effect of body attitudes and narcissis-
tic traits on muscle dysmorphia. The Journal of Men’s Studies, 24,213-225.

Cash T.F. (2012). Cognitive-behavioral perspectives on body image. In Cash T.F. (Ed.), Encyclopedia
of body image and human appearance (pp. 334—342). Elsevier Academic Press.

Carrotte E., & Anderson J. (2019). Risk factor or protective feature?: The roles of grandiose and hyper-
sensitive narcissism in explaining the relationship between self-objectification and body image con-
cerns. Sex Roles, 80, 458—468.

Hater L., Schulte J., Geukes K., Buhimann U., & Back M.D. (2021). Disentangling the contributions of
agentic, antagonistic, and neurotic narcissism to drive for thinness and drive for muscularity. Plos one,
16, €0253187. https://doi.org/10.1371/journal.pone.0253187 PMID: 34129626

Littrell C.K., Grieve F.G., Derryberry W.P., Brausch A., Parker O.J., & Scott J.N. (2021). Relationships
among facets of narcissism, symptoms of eating disorders, and symptoms of muscle dysmorphia. The
Journal of Men’s Studies, 29, 118-128.

Anderson C. B., & Bulik C. M. (2004). Gender differences in compensatory behaviors, weight and
shape salience, and drive for thinness. Eating Behaviors, 5(1), 1-11. https://doi.org/10.1016/j.eatbeh.
2003.07.001 PMID: 15000949

Stice E., Marti C. N., & Durant S. (2011). Risk factors for onset of eating disorders: evidence of multiple
risk pathways from an 8-year prospective study. Behaviour research and therapy, 49(10), 622—627.
https://doi.org/10.1016/j.brat.2011.06.009 PMID: 21764035

Rodgers R.F., Franko D.L., Lovering M.E., Luk S., Pernal W., & Matsumoto A. (2018). Development
and validation of the female muscularity scale. Sex Roles, 78, 18—26.

McFarland M.B., & Kaminski P.L. (2009). Men, muscles, and mood: The relationship between self-con-
cept, dysphoria, and body image disturbances. Eating Behaviors, 10(1), 68—70. https://doi.org/10.
1016/j.eatbeh.2008.10.007 PMID: 19171324

Buhrmester M., Kwang T., & Gosling S.D. (2011). Amazon’s Mechanical Turk: A new source of inex-
pensive, yet high-quality, data? Perspectives on psychological science: a journal of the Association for
Psychological Science, 6(1), 3-5. https://doi.org/10.1177/1745691610393980 PMID: 26162106

Chandler J., & Shapiro D. (2016). Conducting clinical research using crowdsourced convenience sam-
ples. Annual review of clinical psychology, 12, 53-81. https://doi.org/10.1146/annurev-clinpsy-021815-
093623 PMID: 26772208

Miller J.D., Lynam D.R., & Campbell W.K. (2016). Measures of narcissism and their relations to DSM-5
pathological traits: A critical reappraisal. Assessment, 23, 3-9. https://doi.org/10.1177/
1073191114522909 PMID: 24550548

Hendin H.M., & Cheek J.M. (1997). Assessing Hypersensitive Narcissism: A Reexamination of Murray’s
Narcism Scale. Journal of Research in Personality, 31(4), 588-599.

Miller J.D., Lynam D.R., McCain J.L., Few L.R., Crego C., Widiger T.A., et al. (2016). Thinking structur-
ally about narcissism: An examination of the five-factor narcissism inventory and its components. Jour-
nal of Personality Disorders, 30, 1-18. https://doi.org/10.1521/pedi_2015_29 177 PMID: 25710734

Raskin R., & Terry H. (1988). A principal-components analysis of the Narcissistic Personality Inventory
and further evidence of its construct validity. Journal of Personality and Social Psychology, 54, 890—
902. https://doi.org/10.1037//0022-3514.54.5.890 PMID: 3379585

McCreary D.R., & Sasse D.K. (2000). An exploration of the drive for muscularity in adolescent boys and
girls. Journal of American college health: J of ACH, 48(6), 297-304.

Garner D.M., Garfinkel P.E., Schwartz D., & Thompson M. (1980). Cultural expectations of thinness in
women. Psychological Reports, 47, 483-491. https://doi.org/10.2466/pr0.1980.47.2.483 PMID:
7454902

Gideon N., Hawkes N., Mond J., Saunders R., Tchanturia K., & Serpell L. (2016). Development and psy-
chometric validation of the EDE-QS, a 12 item short form of the Eating Disorder Examination Question-
naire (EDE-Q). PLoS ONE, 11(5), Article e0152744. https://doi.org/10.1371/journal.pone.0152744
PMID: 27138364

Talbot D., Smith E., Cass J., & Griffiths S. (2019). Development and validation of the New Somato-
morphic Matrix—-Male: A figural rating scale for measuring male actual—ideal body discrepancy. Psychol-
ogy of Men & Masculinities, 20(3), 356-367.

Talbot D., Mahlberg J., Cunningham M.L., Pinkus R.T., & Szabo M. (2023). The Somatomorphic
Matrix-Female: More evidence for the validity of bidimensional figural rating scales for women. Journal
of Clinical Psychology, 79, 477—-496. https://doi.org/10.1002/jclp.23420 PMID: 36000930

PLOS ONE | https://doi.org/10.1371/journal.pone.0293578 November 9, 2023 12/13


https://doi.org/10.1371/journal.pone.0253187
http://www.ncbi.nlm.nih.gov/pubmed/34129626
https://doi.org/10.1016/j.eatbeh.2003.07.001
https://doi.org/10.1016/j.eatbeh.2003.07.001
http://www.ncbi.nlm.nih.gov/pubmed/15000949
https://doi.org/10.1016/j.brat.2011.06.009
http://www.ncbi.nlm.nih.gov/pubmed/21764035
https://doi.org/10.1016/j.eatbeh.2008.10.007
https://doi.org/10.1016/j.eatbeh.2008.10.007
http://www.ncbi.nlm.nih.gov/pubmed/19171324
https://doi.org/10.1177/1745691610393980
http://www.ncbi.nlm.nih.gov/pubmed/26162106
https://doi.org/10.1146/annurev-clinpsy-021815-093623
https://doi.org/10.1146/annurev-clinpsy-021815-093623
http://www.ncbi.nlm.nih.gov/pubmed/26772208
https://doi.org/10.1177/1073191114522909
https://doi.org/10.1177/1073191114522909
http://www.ncbi.nlm.nih.gov/pubmed/24550548
https://doi.org/10.1521/pedi%5F2015%5F29%5F177
http://www.ncbi.nlm.nih.gov/pubmed/25710734
https://doi.org/10.1037//0022-3514.54.5.890
http://www.ncbi.nlm.nih.gov/pubmed/3379585
https://doi.org/10.2466/pr0.1980.47.2.483
http://www.ncbi.nlm.nih.gov/pubmed/7454902
https://doi.org/10.1371/journal.pone.0152744
http://www.ncbi.nlm.nih.gov/pubmed/27138364
https://doi.org/10.1002/jclp.23420
http://www.ncbi.nlm.nih.gov/pubmed/36000930
https://doi.org/10.1371/journal.pone.0293578

PLOS ONE

Relationship between narcissism, body image, and eating disorder symptoms

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

Maples J., Collins B., Miller J.D., Fischer S., & Seibert A. (2011). Differences between grandiose and
vulnerable narcissism and bulimic symptoms in young women. Eating Behaviors, 12, 83-85. https://
doi.org/10.1016/j.eatbeh.2010.10.001 PMID: 21184981

Jonason P.K., Czerwinski S.K., Brewer G., Candea C.A., De Backer C.J.S., Fernandez A. M., et al.
(2023). Three factors of the Intrasexual Competition Scale? Personality and Individual Differences,
213,112312

Li N.P., Smith A.R., Griskevicius V., Cason M.J., & Bryan A. (2010). Intrasexual competition and eating
restriction in heterosexual and homosexual individuals. Evolution and Human Behavior, 31(5), 365—
372. https://doi.org/10.1016/j.evolhumbehav.2010.05.004 PMID: 20835352

Puts D.A. (2010). Beauty and the beast: Mechanisms of sexual selection in humans. Evolution and
Human Behavior, 31, 157-175.

Gordon K.H., & Dombeck J.J. (2010). The associations between two facets of narcissism and eating
disorder symptoms. Eating Behaviors, 11,288-292. https://doi.org/10.1016/j.eatbeh.2010.08.004
PMID: 20850065

Sivanathan D., Bizumic B., Rieger E., & Huxley E. (2019). Vulnerable narcissism as a mediator of the
relationship between perceived parental invalidation and eating disorder pathology. Eating and Weight
Disorders, 24,1071-1077. https://doi.org/10.1007/s40519-019-00647-2 PMID: 30725304

Dickinson K.A., & Pincus A.L. (2003). Interpersonal analysis of grandiose and vulnerable narcissism.
Journal of Personality Disorders, 17,188-207. https://doi.org/10.1521/pedi.17.3.188.22146 PMID:
12839099

Podsakoff P.M., MacKenzie S.B., Lee J.Y., & Podsakoff N.P. (2003). Common method biases in behav-
ioral research: a critical review of the literature and recommended remedies. The Journal of Applied
Psychology, 88, 879-9083. https://doi.org/10.1037/0021-9010.88.5.879 PMID: 14516251

Henrich J., Heine S. J., & Norenzayan A. (2010). Weird people. Behavioral and Brain Sciences, 33(2—
3), 61-135.

Burnette C.B., Luzier J.L., Bennett B.L., Weisenmuller C.M., Kerr P., Martin S., et al. (2022). Concerns
and recommendations for using Amazon MTurk for eating disorder research. International Journal of
Eating Disorders, 55, 263-272. https://doi.org/10.1002/eat.23614 PMID: 34562036

Gonzales M., & Blashill A.J. (2021). Ethnic/racial and gender differences in body image disorders
among a diverse sample of sexual minority US adults. Body Image, 36, 64—73.

Sherman E.D., Miller J.D., Few L.R., Campbell W.K., Widiger T.A., Crego C., et al. (2015). Five-Factor
Narcissism Inventory—Short Form (FFNI-SF)[database record]. PsycTESTS.

Van Den Berg P.A., Mond J., Eisenberg M., Ackard D., & Neumark-Sztainer D. (2010). The link
between body dissatisfaction and self-esteem in adolescents: Similarities across gender, age, weight
status, race/ethnicity, and socioeconomic status. Journal of Adolescent Health, 47,290-296. https:/
doi.org/10.1016/j.jadohealth.2010.02.004 PMID: 20708569

Bosson J.K., Lakey C.E., Campbell W.K., Zeigler-Hill V., Jordan C.H., & Kernis M.H. (2008). Untangling
the links between narcissism and self-esteem: A theoretical and empirical review. Social and Personal-
ity Psychology Compass, 2, 1415-1439.

Young S., Rhodes P., Touyz S., & Hay P. (2013). The relationship between obsessive-compulsive per-
sonality disorder traits, obsessive-compulsive disorder, and excessive exercise in patients with
anorexia nervosa: a systematic review. Journal of Eating Disorders, 1, 1-13.

Khosravi M. (2020). Eating disorders among patients with borderline personality disorder: understand-
ing the prevalence and psychopathology. Journal of Eating Disorders, 8, 1-9.

PLOS ONE | https://doi.org/10.1371/journal.pone.0293578 November 9, 2023 13/13


https://doi.org/10.1016/j.eatbeh.2010.10.001
https://doi.org/10.1016/j.eatbeh.2010.10.001
http://www.ncbi.nlm.nih.gov/pubmed/21184981
https://doi.org/10.1016/j.evolhumbehav.2010.05.004
http://www.ncbi.nlm.nih.gov/pubmed/20835352
https://doi.org/10.1016/j.eatbeh.2010.08.004
http://www.ncbi.nlm.nih.gov/pubmed/20850065
https://doi.org/10.1007/s40519-019-00647-2
http://www.ncbi.nlm.nih.gov/pubmed/30725304
https://doi.org/10.1521/pedi.17.3.188.22146
http://www.ncbi.nlm.nih.gov/pubmed/12839099
https://doi.org/10.1037/0021-9010.88.5.879
http://www.ncbi.nlm.nih.gov/pubmed/14516251
https://doi.org/10.1002/eat.23614
http://www.ncbi.nlm.nih.gov/pubmed/34562036
https://doi.org/10.1016/j.jadohealth.2010.02.004
https://doi.org/10.1016/j.jadohealth.2010.02.004
http://www.ncbi.nlm.nih.gov/pubmed/20708569
https://doi.org/10.1371/journal.pone.0293578

