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Abstract

General perfectionistic tendencies as well as perfectionism focussed specifically on one’s
physical appearance have been implicated as risk factors for disordered eating. This study
extends previous research on protective factors by investigating self-compassion as a mod-
erator of the relationship between both general and physical-appearance-perfectionism and
disordered eating. A cross-sectional online survey assessed general perfectionism, physi-
cal-appearance-perfectionism, disordered eating symptoms, self-compassion and negative
affect in female UK university students (N = 421). Results showed physical-appearance-
perfectionism explained variance (15%) in disordered eating symptoms above general per-
fectionism and negative affect. Both perfectionistic concerns about and strivings for appear-
ance perfection were significant unique predictors of disordered eating. Self-compassion
moderated the relationship between both perfectionistic concerns and strivings of physical-
appearance-perfectionism, but not general perfectionism, and disordered eating. This study
suggests both perfectionistic concerns about and strivings for appearance perfection repre-
sent potential risk factors for disordered eating among female university students and that
self-compassion may reduce their impact.

Introduction

Disordered eating symptoms, such as dieting, binge eating and unhealthy weight control prac-
tices, are highly prevalent in the general population with 6.4% [1] and university students with
20.4% [2]. Engaging in disordered eating increases risk for problematic outcomes, such as full-
blown eating disorders [3], obesity [4] and psychological distress [5]. Evidence suggests perfec-
tionism is an important contributor to the development and maintenance of disordered eating
symptoms [6], with perfectionism regarding one’s physical appearance potentially being par-
ticularly salient [7].

General perfectionism as a risk factor for disordered eating

Perfectionism is a general personality disposition characterized by striving for perfection and
setting high personal standards as well as by being overly critical and fearing negative
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evaluations [8]. It is considered a multidimensional construct [9]. One of the most prominent
models of multidimensional perfectionism emphasises both intrapersonal and interpersonal
components of perfectionism [10]. This model suggests high standards of perfectionists may
be experienced as self-imposed (self-oriented perfectionism) or as imposed by others (socially-
prescribed perfectionism). Both self-oriented perfectionism, which involves having dispropor-
tionately high personal standards and a motivation to achieve them, and socially-prescribed
perfectionism, characterised by beliefs that others hold excessively high standards for oneself,
have been linked to disordered eating symptoms, namely dieting and bulimic symptoms
respectively, in a non-clinical sample [11].

Other research has demonstrated two broad dimensions of perfectionism, namely per-
fectionistic concerns and perfectionistic strivings [12], which map onto these two components.
Perfectionistic concerns captures worries associated with perfectionism, includes socially-pre-
scribed-perfectionism as well as other perfectionism components, such as concern over mis-
takes, and has been associated with psychopathology. In contrast, perfectionistic strivings
captures high standards and striving, includes self-oriented-perfectionism as well as other per-
fectionism components, such as personal standards, and has been linked to wellbeing [10, 13].
However, perfectionistic strivings can also become unhealthy and result in clinically-relevant
perfectionism when perfectionistic strivings are over-valued and all-consuming [14].

With regards to eating pathology, research has found evidence suggesting both perfectionis-
tic concerns and perfectionistic strivings to be uniquely related to increased eating pathology
in non-clinical and clinical populations both cross-sectionally and longitudinally (see [15] for
a review). Recent experimental studies further support both perfectionistic concerns and striv-
ings perfectionism as potential causal risk factors of disordered eating symptoms [16, 17].
Findings showed that participants who received an experimental induction of perfectionistic
concerns or perfectionistic strivings reported higher disordered eating symptoms 24 hours
after the manipulation than those who received no induction [17]. It may be that the induction
of perfectionistic concerns and perfectionistic strivings lead to the use of maladaptive eating as
an emotion regulation coping strategy for negative emotions resulting from the induction.
Individuals high in trait general perfectionism frequently experience feelings of incompetence
and failure due to a tendency to set, pursue and fail to achieve unattainable goals and perceived
expectations [18]. Furthermore, perfectionists frequently employ emotion regulation strategies
such as rumination and avoidance in response to failure, which are considered maladaptive in
this context [19]. These responses may increase the likelihood of engaging in compensatory
behaviours [20]. This could involve losing control by for instance binge eating to avoid nega-
tive feelings [21] or an attempt to restore control of one’s goals by restricting food intake [20].
This is supported by Riviére and Douilliez” [22] finding that use of these emotion regulation
strategies partially explains the relationship between general perfectionism and disordered eat-
ing symptoms in female participants.

Physical-appearance-perfectionism and its relation to eating pathology

Research suggests perfectionists have particularly high standards in highly valued life domains
[23]. One such domain may be physical appearance. Qualitative interviews with eating disor-
der patients showed that in this group, perfectionistic tendencies were often directed towards
one’s physical appearance [24]. In addition, positive correlations have been found between a
measure assessing physical-appearance perfectionism, the physical appearance perfectionism
scale (PAPS), and self-reported weight control behaviours [25]. Furthermore, a cross-sectional
survey study with university students demonstrated that physical-appearance-perfectionism
explained variance in disordered eating symptoms above general perfectionism [7]. These
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preliminary findings suggest physical-appearance-perfectionism may represent a salient risk
factor for disordered eating symptoms. However, research has not directly tested whether
physical-appearance-perfectionism encompasses all the risk for disordered eating symptoms
associated with perfectionism. Since other domain-specific perfectionism measures have been
found to do so regarding domain-related outcomes [26], it is pertinent to evaluate if general
perfectionism still explains variance in disordered eating symptoms above physical-appear-
ance-perfectionism.

Similar to general perfectionism, the PAPS assesses two components of physical appearance
perfectionism, worries-about-appearance-imperfections and hope-for-appearance-perfection,
intended to represent the general perfectionism subcomponents of perfectionistic concerns
and perfectionistic strivings respectively [7]. Research has supported this conceptualization by
demonstrating that worries-about-appearance-imperfection correlated more strongly with
perfectionistic concerns than perfectionistic strivings of general perfectionism. However, con-
trary to expectations, hope-for-appearance-perfectionism has not shown a consistently stron-
ger relationship to perfectionistic strivings than perfectionistic concerns [7]. Thus, validity of
this subscale may be questionable.

To hope for something signifies wanting something to happen, whereas to strive implies
actively making great efforts to achieve something [27]. These definitions highlight that “hope”
may not adequately capture the active component of perfectionistic strivings which is key to
distinguishing perfectionistic tendencies from general wishes [8]. Moreover, hope-for-appear-
ance-perfection has consistently been shown to be either unrelated to or a non-significant pre-
dictor of eating pathology [7, 25], despite perfectionistic strivings of general perfectionism
conferring unique risk in eating pathology [11]. This highlights a potential pitfall of hope-for-
appearance-perfection’s miswording, as researchers have concluded perfectionistic strivings
regarding physical appearance is unrelated to negative outcomes, such as disordered eating
symptoms [7]. To clarify the role of perfectionistic strivings regarding physical appearance in
disordered eating symptoms, this study introduced a modified version of the hope-for-appear-
ance-perfection subscale where the word “hope” was replaced with “strive” with the aim of bet-
ter reflecting perfectionistic strivings in the domain of physical appearance.

Self-compassion as a protective factor against disordered eating symptoms

With regards to disordered eating, a recent review concluded self-compassion, a healthy way
of relating to one’s self in distress [28], is negatively related to eating pathology [29]. In a semi-
nal experimental study of female participants high in restrictive eating, Adams and Leary [30]
demonstrated that after consumption of a doughnut, individuals who received a self-compas-
sion induction experienced fewer negative emotions and less disinhibited eating afterwards
than those who received no induction.

Self-compassion encompasses three aspects: 1. responding to one’s suffering with self-kind-
ness rather than self-judgment, 2. being mindfully aware of rather than overidentifying with
one’s feelings and thoughts of suffering, and 3. seeing one’s suffering as part of a common
human experience rather than feeling isolated [31]. In their review, Inwood and Ferrari [32]
found self-compassion to be related to mental health partially through emotion regulation,
suggesting self-compassion may act as a facilitator of emotion regulation. Additional studies
have reported a moderate positive relationship between self-compassion and psychological
flexibility, the ability to be consciously present and adapt one’s behaviour to the current situa-
tion [33, 34]. It may therefore be that self-compassion exerts its protective effect through
increased psychological and emotional flexibility, such that context-appropriate responses and
emotion regulation strategies are more easily accessible [35, 36]. Findings examining
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Fig 1. Theoretical model of the moderating role of self-compassion on the relationship between perfectionism and disordered eating. XYZ refers to a domain in

which an individual is highly perfectionistic.

https://doi.org/10.1371/journal.pone.0227564.9001

physiological measures corroborate this by demonstrating that highly self-compassionate indi-
viduals exhibit higher resting levels of vagally mediated heart rate variability, an indicator of
flexible emotion regulation capacity [37]. This implies self-compassion may enable better
adaptation of emotional responses to environmental demands, both physiologically and psy-
chologically. With regards to disordered eating symptoms, self-compassion may be particu-
larly important since emotion regulation difficulties have been found to be associated with
disordered eating symptoms [38].

Based on the above, this study proposes a model for self-compassion as a protective factor
against perfectionism’s effect on disordered eating symptoms (Fig 1). As outlined earlier, per-
fectionists may be prone to experiences of incompetence [18], which in turn may constitute a
situation of suffering [28]. How individuals cope with feelings and thoughts related to their
suffering may depend on individual differences in self-compassion. If low on self-compassion,
one may be more likely to respond in a context of judgement, thereby potentially limiting the
ability to respond with situation-appropriate coping strategies and consequently increasing
the likelihood of employing compensatory behaviours, including disordered eating symptoms
[21]. In contrast, if high on trait self-compassion, thoughts can be responded to in a context of
self-compassion, such that one treats oneself with kindness and sees one’s suffering as part of
common humanity. This may enable a more flexible and situation-appropriate choice of emo-
tion regulation strategy, thereby reducing the impact of perfectionistic failure on disordered
eating symptoms [32].
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Present study

This study aimed to increase understanding of physical-appearance-perfectionism facets as
risk factors of disordered eating symptoms and investigate trait self-compassion as a protective
factor against the impact of perfectionism, both general and physical-appearance-perfection-
ism, on eating pathology. Given challenges in the conceptualization and valid assessment of
disordered eating symptoms in males, this study limited recruitment to female university stu-
dents [2, 39]. BMI and negative affect were included in our model as both have demonstrated
significant associations with disordered eating symptoms and perfectionism’s unique relation-
ship with disordered eating symptoms above these variables remains to be investigated [40].

General perfectionism was expected to explain variance in disordered eating symptoms
beyond physical-appearance-perfectionism. We also hypothesised that physical-appearance-
perfectionism would predict variance in disordered eating symptoms above perfectionistic
concerns and perfectionistic strivings of general perfectionism and negative affect and that
both the perfectionistic concerns and a modified perfectionistic strivings subscale of physical-
appearance-perfectionism would predict unique variance in disordered eating symptoms.
Finally, this study investigated whether the relationship between perfectionism facets and dis-
ordered eating symptoms would be moderated by the level of trait self-compassion. Negative
affect was included as a covariate to control for the effect of differences in current mood on
perfectionism and disordered eating symptoms [41]. The central hypothesis was that the rela-
tionship between perfectionism facets and disordered eating symptoms would be weaker the
higher the level of trait self-compassion regardless of current negative affect.

Methods
Participants

From 691 people who opened the survey, 270 participants were excluded from further analysis.
Inclusion criteria were: aged 18 years or over, female and a university student. To ensure high
data quality [42], exclusion criteria included: completion of survey in less than 60% of pro-
jected time (<9min) and omission of more than 20% of questionnaire questions. The final
sample comprised 421 female university students (Mg, = 20.95; SD = 3.30). Participants self-
described their ethnicity as White (86.9%), Asian (6.0%), Mixed (4.0%), Black (1.4%) and
Other (1.2%). Participants were recruited using opportunity sampling with the survey being
advertised online for 12 weeks.

Measures

Body Mass Index (BMI) calculated from self-reported height and weight (kg/m?*) was normal
(18.5>BMI<24.99) in 73.5% of students, whereas 9.7% were underweight (BMI<18.5), 13.2%
were overweight (25>BMI<29.99) and 3.6% were obese (BMI>30).

The 15-item short form of the 45-item Multidimensional Perfectionism Scale (MPS; [10];
short form: [43]) has shown good construct, convergent and discriminant validity [44]). It was
used to measure the two components of general perfectionism shown to be related to disor-
dered eating symptoms [15]: self-oriented-perfectionism (5 items) and socially-prescribed-
perfectionism (5 items). Items were responded to on a 7-point Likert scale (1 = disagree to 7 =
agree).

The Physical Appearance Perfectionism Scale (PAPS; [25]) is a 12-item self-report question-
naire capturing worries-about-appearance-imperfections (7 items) and hope-for-appearance-
perfection (5 items). This study used a modified version of the second subscale, replacing the
word “hope” with “strive”. As assumptions of exploratory factor analysis (EFA) were met, an
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EFA using principal axis factoring with direct quartimin oblimin rotation was conducted on
the 12 PAPS items. Two factors had eigenvalues above 1, were positively correlated (r = 41,
p<.001) and together explained 73.2% of the variance. Factor 1 represented worries-about-
appearance-imperfection and factor 2 represented striving-for-appearance-perfection. Items
were assessed via a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). PAPS has
demonstrated good 4-week test-retest reliability and good preliminary construct validity [25].

The 26-item self-report Eating Attitudes Test (EAT-26; [3]) measured disordered eating
symptoms. The EAT-26 has been shown to be highly reliable and valid [45]. Three subscales are
captured: Dieting (13 items), Bulimia and Food Preoccupation (6 items) and Oral Control (7
items). Participants reported the frequency with which behaviours outlined in items were expe-
rienced by responding on a 6-point Likert scale (1 = never to 6 = always). As per Garner et al.
[3], 20% of participants were at risk of an eating disorder, reflected by a score of 20 or above.

The 26-item Self-Compassion-Scale (SCS; [31]) is a self-report questionnaire which has
demonstrated good construct, convergent, discriminant and test-retest validity [31]. It assesses
how individuals treat themselves in difficult times and comprises six subscales measuring
three facets of self-compassion. (1) Self-kindness versus self-judgement (10 items), (2) Com-
mon humanity versus isolation (8 items) and (3) Mindfulness versus over-identification (8
items). Items were rated on a 5-point Likert scale (1 = almost never to 5 = almost always).

The 21-item Depression, Anxiety and Stress Scale (DASS-21; [46]) is a highly reliable and
valid measure of the frequency and severity of negative affect over the past week [47]. Although
the DASS-21 was conceptualised to respectively assess depression, anxiety and stress, recent
research suggests a general negative affect factor explains the majority of the variance in the
DASS-21 [48]. Hence this study employed the total DASS-21 score as a measure of negative
affect. Items were rated on a 4-point Likert scale (0 = did not apply to me at all to 3 = applied to
me very much of the time).

Procedure

Ethical approval was granted by St Andrews University Research Ethics Committee. The sur-
vey was completed online using the platform Qualtrics®. It included demographic questions
(age, gender, ethnicity, height, weight, current university student), followed by the question-
naires presented in a randomized order. Participation was rewarded with the chance to win a
£20 Amazon voucher.

Data screening and analysis

As missing data accounted for only 0.25% of all values, missing items were replaced with the
item mean [49]. BMI and disordered eating symptoms were strongly positively skewed, likely
due to the non-clinical sample. Further, self-oriented perfectionism showed strong negative
skew. Inspection of residual scatterplots indicated heteroscedasticity. To adjust for these viola-
tions in assumptions, BMI was transformed logarithmically, and square-root-transformations
were applied to self-oriented-perfectionism and EAT26 scores (see S1 Table). After applying
these transformations, assumptions for regression analysis were better met. Analyses with
transformed data showed no differences in significance of results with the exception of one
finding. Self-compassion no longer moderated the relationship between socially-prescribed
perfectionism and disordered eating symptoms when transformed data was used for analysis.
Therefore, p-, t- and F-values for this relationship are reported from analysis using trans-
formed data. All other results are reported from analyses using untransformed data.

A cross-sectional correlational design was used. Data were analysed using SPSS 24 [50] and
the PROCESS macros [51].
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Table 1. Summary of descriptive statistics. This includes mean (M), standard deviation (SD), Cronbach’s Alpha (@) and bivariate correlations of study variables

(N = 421).
Variable
. Self-oriented perfectionism (MPS)
. Socially-prescribed perfectionism (MPS)
. Striving for appearance perfection (PAPS)

. Worries about appearance imperfection (PAPS)

. Self-compassion (SCS)
. Body Mass Index (BMI)

1
2
3
4
5. Disordered eating symptoms (EAT-26)
6
7
8. Negative affect (DASS-21)

M SD 1 2 3 4 5 6 7 8 a
26.8 6.31 - 45* .30" 21% 28" -31* -.08 26" .87
18.62 6.83 - 22% .34* .29* -.41" -.04 .39* .82
3.67 1.01 — 46" 40" -.29" -.02 20" 91
3.12 1.07 - .57* -.60" .07 49" 93
11.45 11.74 - -41" -.08 48" 91
2.67 .70 - .04 -.60* 93
22.24 3.20 - -.06
20.44 13.06 - 93

* Bonferroni-corrected alpha levels were applied (p < .0017; 2-tailed). MPS (Multidimensional Perfectionism Scale); PAPS (Physical Appearance Perfectionism Scale),
EAT-26 (26-item Eating Attitudes Test); SCS (Self-compassion Scale); BMI (Body Mass Index); DASS-21 (21-item Depression, Anxiety and Stress Scale)

https://doi.org/10.1371/journal.pone.0227564.t001

Results
Preliminary analysis

Table 1 shows descriptive statistics and bivariate correlations. Internal reliability was good to
excellent for all variables. Self-compassion correlated negatively with all perfectionism compo-
nents, disordered eating symptoms and negative affect. Negative affect and all perfectionism
components were positively correlated with disordered eating symptoms. Striving-for-appear-
ance-perfection correlated more strongly with self-oriented-perfectionism (r(421) = .30,
p<.001), than socially-prescribed-perfectionism (r(421) = .22,p<.001). In contrast, worries-
about-appearance-imperfection correlated more strongly with socially-prescribed-perfection-
ism (r(421) = .34,p<.001) than self-oriented-perfectionism (r(421) = .21,p<.001). As BMI was
not significantly related to any other variable in this study, it was not included in subsequent
analyses.

Perfectionism and disordered eating symptoms

A two-stage hierarchical regression in which physical-appearance-perfectionism facets was
entered in Step 1 and general perfectionism facets in Step 2 significantly predicted variance in
disordered eating symptoms (R*= .37, F(4, 416) = 60.97, p < .001; adjusted R* = .36) (see
Table 2). General perfectionism accounted for a small, albeit significant unique amount of var-

iance in disordered eating symptoms (R?,,,, = .02, AF(2, 416) = 6.57, p = .002) above that
accounted for by physical-appearance-perfectionism (R7,,,, = .35, AF(2, 418) = 112.39, p <
.001).

A three-stage hierarchical regression showed that negative affect, general perfectionism and
physical-appearance-perfectionism significantly predicted variance in disordered eating symp-
toms (R* = .41, F(5, 415) = 57.93, p < .001; adjusted R?* = .40) (see Table 3). Negative affect

(Step 1) accounted for 23% of the variance in disordered eating symptoms (R?,,,.. =23, AF(1,

419) = 123.35, p < .001). Adding general perfectionism (Step 2) explained an additional 3% of
variance in disordered eating symptoms (R? = .03, AF(2,417) = 8.43, p < .001). Further,

change
adding physical-appearance-perfectionism (Step 3) accounted for an additional 15% of vari-
ance in eating pathology, (R%_ =.15, AF(2,415) = 54.12, p < .001), with both worries-about-

change

appearance-imperfection (8 = .36, p < .001) and striving-for-appearance-perfection (= .15,
p =.001) predicting unique variance.
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Table 2. Hierarchical multiple regression predicting disordered eating symptoms, with 95% confidence intervals reported in parenthesis. Confidence intervals, stan-
dard errors and significance levels based on 2000 bootstrap samples (N = 421).

Variable
Step 1

Constant
Worries about appearance imperfection
Striving for appearance perfection

Step 2

Constant

Worries about appearance imperfection
Striving for appearance perfection
Socially-prescribed perfectionism

Self-oriented perfectionism

R? AR? B SE(B) B )4
34 34
-12.65 1.86 <.001
(-16.36, -9.17)
5.44 49 50 <.001
(4.38, 6.48)
1.94 52 17 .001
(.87, 3.00)
36 .02
-17.94 2.35 <.001
(-22.92, -13.55)
5.17 50 A7 <.001
(4.12, 6.20)
1.52 52 13 010
(.44, 2.58)
.08 .08 .04 320
(-.08, .24)
23 .08 12 .007
(.07,.39)

Note: R* = r_squared. AR® = change in R*. B = unstandardized regression coefficient. SE(B) = standard error B. = standardised regression coefficient.

https://doi.org/10.1371/journal.pone.0227564.t1002

Moderation analyses

Moderations were analysed using PROCESS with 2000 bootstrap samples and heteroscedasti-
city-consistent standard errors. Disordered eating symptoms were the outcome variable. In
each model, negative affect was entered as a covariate, one of the four perfectionism compo-
nents was entered as the independent variable and self-compassion was entered as the moder-
ating variable.

Including the interaction of self-compassion and self-oriented-perfectionism, AR = .005,
AF(1,416) = 2.650,p = .104, and self-compassion and socially-prescribed-perfectionism, AR* =
.002,AF(1,416) = 1.323,p = .251, did not significantly increase variance accounted for in disor-
dered eating symptoms. This suggests self-compassion did not moderate the relationship
between general perfectionism facets and disordered eating symptoms.

However, the interaction between self-compassion and worries-about-appearance-imperfec-
tions significantly increased variance accounted for in disordered eating symptoms, AR* = .03,
AF(1,416) = 21.51,p<.001. This indicates self-compassion moderated the relationship between
worries-about-appearance-imperfections and disordered eating symptoms. Simple slopes analy-
sis (Fig 2A) demonstrated that worries-about-appearance-imperfection was significantly related
to eating pathology at one standard deviation below mean self-compassion score (B = 7.06,
t=10.10,p<.001,95%CI:5.69,8.43) and at mean self-compassion score (B = 5.16,t = 10.30,
p<.001,95%CI:4.18,6.15). At one standard deviation above mean self-compassion score the rela-
tionship was weaker (B = 3.27,t = 5.53,p<.001,95%CI:2.11,4.43), however it first became non-
significant at 1.86 standard deviations above the mean self-compassion score.

Inclusion of the interaction of self-compassion and striving-for-appearance-perfection also
resulted in a significant increase of variance accounted for in eating pathology, AR = .02,AF
(1,416) = 7.38,p = .007, indicating self-compassion moderated the relationship between striv-
ing-for-appearance-perfection and disordered eating symptoms. Simple slopes analysis (Fig
2B) showed that the relationship between striving-for-appearance-perfection and disordered
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Table 3. Hierarchical multiple regression predicting disordered eating symptoms, with 95% confidence intervals reported in parenthesis. Confidence intervals, stan-
dard errors and significance levels based on 2000 bootstrap samples (N = 421).

Variable
Step 1

Constant
DASS21

Step 2

Constant

DASS21

Socially prescribed perfectionism
Self-oriented perfectionism

Step 3

Constant

DASS21

Socially prescribed perfectionism
Self-oriented perfectionism

Worries about appearance imperfection

Striving for appearance perfection

R? AR? B SE(B) B P
23 23
2.68 94 .004
(1.01, .52)
43 04 48 <.001
(.33, .52)
.26 .03
-5.54 2.21 013
(-9.46, -1.66)
37 04 42 < .001
(.28, .46)
.10 .09 .06 229
(-.07, .28)
.28 .09 .15 .002
(.12, .45)
41 .15
-16.77 2.29 < .001
(-21.57,-12.52)
22 04 25 <.001
(.13,.31)
-.01 .08 -.01 855
(-18,.14)
.19 .08 .10 .020
(.04, .35)
3.99 53 36 < .001
(3.01, 4.95)
1.76 51 .15 .001
(.74, 2.87)

Note: R* = r_squared. AR* = change in R%. B = unstandardized regression coefficient. SE(B) = standard error B. 8 = standardised regression coefficient.

https://doi.org/10.1371/journal.pone.0227564.t003

eating symptoms was significant at one standard deviation below the mean self-compassion
score (B =5.01,t = 5.42,p<.001,95%CI:3.19,6.82) and at the mean self-compassion score
(B=3.49,t = 6.65,p<.001,95%CI:2.46,4.52). Whilst attenuated at one standard deviation above
the mean self-compassion score (B = 1.98,t = 3.49,p<.001,95%CI:.86,3.09), the relationship
first became non-significant at 1.38 standard deviations above the mean self-compassion
score.

Discussion

This study aimed to increase understanding of physical-appearance-perfectionism as a risk
factor of disordered eating symptoms and investigate whether self-compassion buffers the rela-
tionship between perfectionism, both general and physical-appearance-perfectionism, and eat-
ing pathology in female students. Overall, means and standard deviations of study variables as
well as direction and strength of correlations reflected those reported in prior studies using
university students [7]. The only unexpected finding was that BMI was not significantly posi-
tively correlated with disordered eating symptoms, as documented in previous studies [52].
This discrepancy may be due to measurement error as BMI findings are not consistent with
population statistics in this age group [53]. Based on previous findings on participants showing
an underestimation bias in self-reported BMI, it may be that participants in our study failed to
accurately report their current height and weight [54].
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Worries About Appearance Imperfection
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Fig 2. Regression lines showing the relationship between disordered eating and worries-about- appearance-
imperfection (A) and striving-for-appearance-perfection (B) as a function of self-compassion level after
controlling for negative affect. High and low values correspond to £1SD from the mean.

https://doi.org/10.1371/journal.pone.0227564.9002

Perfectionism is linked to eating pathology

Results showed improved differential construct validity for the modified PAPS. Striving-for-
appearance-perfection correlated more strongly with self-oriented perfectionism than socially-
prescribed perfectionism and vice versa for worries-about-appearance-imperfections. This
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finding contrasts with previous studies which have not found support for this pattern of corre-
lations with the original PAPS, particularly regarding the hope-for-appearance-perfection sub-
scale [7]. However, findings are consistent with research on other multi-dimensional measures
of perfectionism showing similar correlation patterns [55, 26]. Consequently, results suggest
the modified striving-for-appearance-perfection subscale may better reflect the active striving
of perfectionistic strivings than hope-for-appearance-perfection, thereby aligning the PAPS
more closely conceptually with the two-dimensional model of perfectionism [13].

The predictive power of physical-appearance-perfectionism was compared to that of gen-
eral perfectionism in explaining disordered eating symptoms. As expected, results showed that
although physical-appearance-perfectionism explained most of the variance in disordered eat-
ing symptoms, general perfectionism explained additional unique variance. On the one hand,
this contradicts prior research on other domain-specific forms of perfectionism, which fully
encompassed the variance explained by general perfectionism in domain-related outcomes
[26]. On the other hand, findings are consistent with research showing that being perfectionis-
tic regarding interpersonal relations also increases risk for disordered eating symptoms [56].
Thus, findings indicate being perfectionistic in life domains other than one’s physical appear-
ance may also confer unique risk for disordered eating symptoms.

Further regression analyses showed that physical-appearance-perfectionism explained vari-
ance in eating pathology above that explained by general perfectionism and negative affect.
This replicates prior research and extends it by including negative affect [7]. Moreover, find-
ings contribute to a growing literature demonstrating the added value of domain-specific mea-
sures of perfectionism in explaining domain-related outcomes [26, 57]. Findings imply that
being perfectionistic regarding one’s physical appearance has added explanatory power regard-
ing individual differences in disordered eating symptoms.

Importantly, as expected, both perfectionistic concerns and perfectionistic strivings of
physical-appearance-perfectionism emerged as significant predictors of disordered eating
symptoms. This contrasts with studies using the original PAPS, which found only worries-
about-appearance-imperfection, and not hope-for-appearance-perfection, to uniquely predict
eating pathology [7]. Thus, findings suggest actively striving for, as opposed to hoping for,
appearance perfection confers unique risk for disordered eating symptoms. This also fits well
with the concept of clinical perfectionism [14] as pursuing high standards in the domain of
one’s physical appearance may constitute an important risk factor for pathological outcomes
related to eating. These findings highlight two core points. First, hoping for a perfect appear-
ance may not adequately capture the active striving of perfectionistic strivings perfectionism
and future research using the PAPS should deliberate this discrepancy. Second, it is important
to consider both perfectionistic strivings and perfectionistic concern regarding physical
appearance as potential risk factors for eating pathology in female university students.

Self-compassion as a moderator

Contrary to hypotheses, strength of the relationship of general perfectionism facets with disor-
dered eating symptoms did not change significantly with self-compassion level, although the
non-significant trend was in the direction we predicted, with the perfectionism-disordered
eating symptoms relationship being weaker for those high in trait self-compassion. However,
consistent with predictions, self-compassion did significantly moderate the relationship
between both perfectionistic concerns (worries-about-appearance-imperfections) and per-
fectionistic strivings (striving-for-appearance-perfection) of physical-appearance-perfection-
ism and disordered eating symptoms. Generally, these relationships were weaker for women
high compared to low in self-compassion. Interestingly, there was a crossover interaction (see
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Fig 2A). When worries-about-appearance-imperfections were low those high in self-compas-
sion showed the highest disordered eating. This result may be explained by the effect of a con-
founding variable not controlled for in this study. For instance, it could be that those
individuals reporting low worries-about-appearance-imperfections and high self-compassion
were exposed to more weight stigma growing up than the individuals reporting low worries-
about-appearance-imperfections and low self-compassion [58]. Overall results indicate that in
young women, having a tendency to treat oneself compassionately in times of distress may
buffer against the increased disordered eating symptoms associated with higher levels of being
perfectionistic regarding one’s physical appearance.

Findings corroborate prior research demonstrating negative associations between self-compas-
sion and eating pathology [29]. Moreover, results complement those of Adams and Leary [30]
who demonstrated that being more self-compassionate mitigated engagement in disordered eat-
ing behaviour. In particular, this study adds to research demonstrating self-compassion as a pro-
tective factor against external (media thinness-related pressures [59]), and physical (increased
BMI [60]) risk factors of disordered eating symptoms by demonstrating self-compassion may also
protect against personality trait risk factors, namely physical-appearance-perfectionism.

The finding that self-compassion only moderated the relation between disordered eating
symptoms and physical-appearance-perfectionism, but not general perfectionism, suggests
self-compassion may be particularly helpful when dealing with suffering related to one’s physi-
cal appearance. For instance, self-compassion has shown positive associations with several var-
iables indicative of physical appearance acceptance, such as body image flexibility [60].
Moreover, self-compassion training has been shown to effectively increase body appreciation
[61]. It appears that responding kindly and mindfully to worries about or failures in achieving
physical-appearance-perfection and viewing associated suffering as common to humanity may
facilitate adaptive coping in the eating domain. Consequently, these findings refine our under-
standing of the relationship between disordered eating, perfectionism and self-compassion as
illustrated in the theoretical model in Fig 1. Results suggest self-compassion is a moderator of
the relationship between physical-appearance-perfectionism, as opposed to general perfection-
ism, and disordered eating symptoms. Future research should investigate moderators of the
general perfectionism-disordered eating symptoms relationship.

Results indicate that perfectionists who experience frequent feelings of inadequacy regarding
physical appearance perfection, but who are able to respond to these in a context of self-compas-
sion, rather than self-judgement, may be able to cope using situation-appropriate emotion regula-
tion strategies, thereby reducing the likelihood of engaging in disordered eating. Consequently,
findings indirectly support prior research suggesting self-compassion as a facilitator of appropriate
emotion regulation [32], potentially due to its link with psychological flexibility [34]. However,
the assumption that a self-compassionate response facilitates more flexible and appropriate emo-
tion regulation remains to be tested directly, for example using a moderated mediation model.

Finally, results provide preliminary evidence that disordered eating prevention programs
may benefit from encouraging self-compassion amongst female university students exhibiting
high levels of physical-appearance-perfectionism. Importantly, self-compassion has been
shown to be both a trait amenable to change and a skill trainable through daily practice and
meditation [62], thereby highlighting its utility as an intervention target.

Limitations and future research

The cross-sectional correlational design impeded ability to determine causality and direction-
ality. Although we suggest that perfectionism leads to disordered eating and this effect may be
buffered by self-compassion, this cannot be conclusively determined by our study. Therefore,
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future research should employ longitudinal as well as experimental designs to more directly
test causality of relationships proposed here and solidify self-compassion as a protective factor.
Furthermore, use of self-report questionnaires required self-awareness from participants and
entailed increased risk for response bias [63], thereby potentially affecting validity of results.
Moreover, since opportunity sampling was employed, the possibility that the sample is not rep-
resentative of the population exists. It could for example be that the individuals who self-
selected to participate shared a particular preoccupation with eating. Also, generalisability of
findings is restricted to female university students with a mainly white self-reported ethnicity.
It would be interesting to study the proposed relationships in individuals from different cul-
tures, as research suggests cultural variations in trait self-compassion. For instance, individuals
from Thailand, where Buddhist teachings are central to the way of life, were found to demon-
strate elevated levels of self-compassion compared to individuals from Taiwan and the USA
[64]. Research may also benefit from comparing self-compassion’s moderating role of the per-
fectionism-disordered eating symptoms relationship between female and male participants as
research suggests trait self-compassion may be higher amongst males [65]. It may also be that
elevated trait self-compassion in males may explain why previous studies found no positive
association between perfectionism and disordered eating symptoms amongst males [22].
Moreover, this study only examined general disordered eating symptoms, thereby precluding
conclusions regarding specific eating disorder symptom groups. Future research should
include individual measures of these symptoms to clarify potential differences between symp-
tom groups, as reported elsewhere [11]. Lastly, although a significant moderator, effect sizes
were small and self-compassion cannot fully explain existing variance in the relationship
between physical-appearance-perfectionism facets and eating pathology. This suggests future
research should investigate additional moderators of this relationship and disordered eating
symptom prevention efforts should target self-compassion together with other factors.

Conclusion

This study highlighted the added utility of domain-specific perfectionism measures and sug-
gests both concerns about and striving for a perfect appearance may confer unique risk for dis-
ordered eating symptoms in female university students. Moreover, this study provided
preliminary evidence that self-compassion may protect against increased disordered eating
symptoms associated with increased physical-appearance-perfectionism. Although further
clarification of findings is needed, results have the potential to inform and enhance the devel-
opment of disordered eating prevention. A focus on reducing physical-appearance-perfection-
ism and developing a more compassionate attitude towards oneself appear crucial.

Supporting information

S1 Table. Summary of descriptive statistics for untransformed and transformed values.
This includes mean (M), standard deviation (SD) and range (N = 421).
(PDF)

Acknowledgments

We thank Mike Oram and Kenneth Mavor for comments on data analysis.

Author Contributions

Conceptualization: Luisa Bergunde.

PLOS ONE | https://doi.org/10.1371/journal.pone.0227564  January 13, 2020 13/17


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0227564.s001
https://doi.org/10.1371/journal.pone.0227564

@ PLOS|ONE

The shield of self-compassion

Data curation: Luisa Bergunde.

Formal analysis: Luisa Bergunde.

Methodology: Luisa Bergunde, Barbara Dritschel.

Writing - original draft: Luisa Bergunde.

Writing - review & editing: Luisa Bergunde, Barbara Dritschel.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Bebbington P., Brugha T., Coid J., Crawford M., Deverill C., D’'Souza J. et al. Adult psychiatric morbidity
in England, 2007: Results of a household survey. 2009. Available from: https://digital.nhs.uk Cited 3
April 2019.

Tavolacci M., Grigioni S., Richard L., Meyrignac G., Déchelotte P., Ladner J. Eating disorders and asso-
ciated health risks among university students. Journal of Nutrition Education and Behavior. 2015; 47(5):
412-420. https://doi.org/10.1016/j.jneb.2015.06.009 PMID: 26363936

Garner D., Olmsted M., Bohr Y., Garfinkel P. The Eating Attitudes Test: psychometric features and clini-
cal correlates. Psychological Medicine. 1982; 12(04): 871. https://doi.org/10.1017/
s0033291700049163 PMID: 6961471

Stice E., Cameron R., Killen J., Hayward C., Taylor C. Naturalistic weight-reduction efforts prospectively
predict growth in relative weight and onset of obesity among female adolescents. Journal of Consulting
and Clinical Psychology. 1999; 67(6): 967-974. https://doi.org/10.1037//0022-006x.67.6.967 PMID:
10596518

Kérkkainen U, Mustelin L, Raevuori A, Kaprio J, Keski-Rahkonen A. Do Disordered Eating Behaviours
Have Long-term Health-related Consequences?. European Eating Disorders Review. 2018; 26(1):22—
28. https://doi.org/10.1002/erv.2568 PMID: 29160017

Egan S., Wade T., Shafran R. Perfectionism as a transdiagnostic process: A clinical review. Clinical
Psychology Review. 2011; 31(2): 203—212. https://doi.org/10.1016/j.cpr.2010.04.009 PMID: 20488598

Stoeber J., Yang H. Physical appearance perfectionism explains variance in eating disorder symptoms
above general perfectionism. Personality and Individual Differences. 2015; 86: 303—307. https://doi.org/
10.1016/j.paid.2015.06.032

Stoeber J. The psychology of perfectionism. 1 sted. London: Routledge; 2018.

Hamachek DE. Psychodynamics of normal and neurotic perfectionism. Psychology: A Journal of
Human Behavior. 1978; 15(1): 27-33.

Hewitt P., Flett G. Perfectionism in the self and social contexts: Conceptualization, assessment, and
association with psychopathology. Journal of Personality and Social Psychology. 1991; 60(3): 456—
470. https://doi.org/10.1037//0022-3514.60.3.456 PMID: 2027080

Bardone-Cone A. Self-oriented and socially prescribed perfectionism dimensions and their associations
with disordered eating. Behaviour Research and Therapy. 2007; 45(8): 1977—-1986. https://doi.org/10.
1016/j.brat.2006.10.004 PMID: 17147952

Frost R., Heimberg R., Holt C., Mattia J., Neubauer A. A comparison of two measures of perfectionism.
Personality and Individual Differences. 1993; 14(1): 119-126. https://doi.org/10.1016/0191-8869(93)
90181-2

Stoeber J., Otto K. Positive conceptions of perfectionism: Approaches, evidence, challenges. Personal-
ity and Social Psychology Review. 2006; 10(4): 295-319. https://doi.org/10.1207/s15327957pspr1004_
2 PMID: 17201590

Shafran R., Cooper Z., Fairburn C. Clinical perfectionism: a cognitive—behavioural analysis. Behaviour
Research and Therapy. 2002; 40(7): 773-791. https://doi.org/10.1016/s0005-7967(01)00059-6 PMID:
12074372

Bardone-Cone A., Wonderlich S., Frost R., Bulik C., Mitchell J., Uppala S., et al. Perfectionism and eat-
ing disorders: Current status and future directions. Clinical Psychology Review. 2007; 27(3): 384—405.
https://doi.org/10.1016/j.cpr.2006.12.005 PMID: 17267086

Shafran R., Lee M., Payne E., Fairburn C. The impact of manipulating personal standards on eating atti-
tudes and behaviour. Behaviour Research and Therapy. 2006; 44(6):897-906. https://doi.org/10.1016/
j.brat.2005.08.009 PMID: 16257388

Boone L., Soenens B., Vansteenkiste M., Braet C. Is there a perfectionist in each of us? An experimen-
tal study on perfectionism and eating disorder symptoms. Appetite. 2012; 59(2): 531-540. https://doi.
org/10.1016/j.appet.2012.06.015 PMID: 22750851

PLOS ONE | https://doi.org/10.1371/journal.pone.0227564  January 13, 2020 14/17


https://digital.nhs.uk
https://doi.org/10.1016/j.jneb.2015.06.009
http://www.ncbi.nlm.nih.gov/pubmed/26363936
https://doi.org/10.1017/s0033291700049163
https://doi.org/10.1017/s0033291700049163
http://www.ncbi.nlm.nih.gov/pubmed/6961471
https://doi.org/10.1037//0022-006x.67.6.967
http://www.ncbi.nlm.nih.gov/pubmed/10596518
https://doi.org/10.1002/erv.2568
http://www.ncbi.nlm.nih.gov/pubmed/29160017
https://doi.org/10.1016/j.cpr.2010.04.009
http://www.ncbi.nlm.nih.gov/pubmed/20488598
https://doi.org/10.1016/j.paid.2015.06.032
https://doi.org/10.1016/j.paid.2015.06.032
https://doi.org/10.1037//0022-3514.60.3.456
http://www.ncbi.nlm.nih.gov/pubmed/2027080
https://doi.org/10.1016/j.brat.2006.10.004
https://doi.org/10.1016/j.brat.2006.10.004
http://www.ncbi.nlm.nih.gov/pubmed/17147952
https://doi.org/10.1016/0191-8869(93)90181-2
https://doi.org/10.1016/0191-8869(93)90181-2
https://doi.org/10.1207/s15327957pspr1004_2
https://doi.org/10.1207/s15327957pspr1004_2
http://www.ncbi.nlm.nih.gov/pubmed/17201590
https://doi.org/10.1016/s0005-7967(01)00059-6
http://www.ncbi.nlm.nih.gov/pubmed/12074372
https://doi.org/10.1016/j.cpr.2006.12.005
http://www.ncbi.nlm.nih.gov/pubmed/17267086
https://doi.org/10.1016/j.brat.2005.08.009
https://doi.org/10.1016/j.brat.2005.08.009
http://www.ncbi.nlm.nih.gov/pubmed/16257388
https://doi.org/10.1016/j.appet.2012.06.015
https://doi.org/10.1016/j.appet.2012.06.015
http://www.ncbi.nlm.nih.gov/pubmed/22750851
https://doi.org/10.1371/journal.pone.0227564

@ PLOS|ONE

The shield of self-compassion

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Hewitt P., Flett G., Ediger E. Perfectionism traits and perfectionistic self-presentation in eating disorder
attitudes, characteristics, and symptoms. International Journal of Eating Disorders. 1995; 18(4): 317—
326. https://doi.org/10.1002/1098-108x(199512)18:4<317::aid-eat2260180404>3.0.c0;2-2 PMID:
8580917

van der Kaap-Deeder J., Soenens B., Boone L., Vandenkerckhove B., Stemgée E., Vansteenkiste M.
Evaluative concerns perfectionism and coping with failure: Effects on rumination, avoidance, and
acceptance. Personality and Individual Differences. 2016; 101: 114-119. https://doi.org/10.1016/j.paid.
2016.05.063

Verstuyf J., Patrick H., Vansteenkiste M., Teixeira P. Motivational dynamics of eating regulation: a self-
determination theory perspective. International Journal of Behavioral Nutrition and Physical Activity.
2012; 9(1): 21. https://doi.org/10.1186/1479-5868-9-21 PMID: 22385782

Aldao A., Nolen-Hoeksema S., Schweizer S. Emotion-regulation strategies across psychopathology: A
meta-analytic review. Clinical Psychology Review. 2010; 30(2): 217—237. https://doi.org/10.1016/j.cpr.
2009.11.004 PMID: 20015584

Riviere J., Douilliez C. Perfectionism, rumination, and gender are related to symptoms of eating disor-
ders: A moderated mediation model. Personality and Individual Differences. 2017; 116: 63—68. https://
doi.org/10.1016/j.paid.2017.04.041

Stoeber J., Stoeber F. Domains of perfectionism: Prevalence and relationships with perfectionism, gen-
der, age, and satisfaction with life. Personality and Individual Differences. 2009; 46(4): 530-535. https://
doi.org/10.1016/j.paid.2008.12.006

Petersson S., Johnsson P., Perseius K. A Sisyphean task: experiences of perfectionism in patients with
eating disorders. Journal of Eating Disorders. 2017; 5(1). https://doi.org/10.1186/s40337-017-0136-4
PMID: 28261478

Yang H., Stoeber J. The physical appearance perfectionism scale: Development and preliminary valida-
tion. Journal of Psychopathology and Behavioral Assessment. 2012; 34(1): 69-83. https://doi.org/10.
1007/s10862-011-9260-7

DunnJ. G. H., Craft J. M., Dunn J. C., Gotwals J. K. Comparing a domain-specific and global measure
of perfectionism in competitive female figure skaters. Journal of Sport Behavior. 2011; 34(1): 25—46.

Oxford Dictionaries, (2019). Definition of hope and strive. Retrieved from: https://en.oxforddictionaries.
com/definition/hope and https://en.oxforddictionaries.com/definition/strive.

Neff K. Self-Compassion: An alternative conceptualization of a healthy attitude toward oneself. Self and
Identity. 2003; 2(2): 85—101. https://doi.org/10.1080/15298860309032

Braun T., Park C., Gorin A. Self-compassion, body image, and disordered eating: A review of the litera-
ture. Body Image. 2016; 17: 117-131. https://doi.org/10.1016/j.bodyim.2016.03.003 PMID: 27038782

Adams C, Leary M. Promoting Self-Compassionate Attitudes Toward Eating Among Restrictive and
Guilty Eaters. Journal of Social and Clinical Psychology. 2007; 26(10):1120—1144. https://doi.org/10.
1521/jscp.2007.26.10.1120

Neff K. The development and validation of a scale to measure self-compassion. Self and Identity. 2003;
2(8): 223-250. https://doi.org/10.1080/15298860309027

Inwood E., Ferrari M. Mechanisms of change in the relationship between self-compassion, emotion reg-
ulation, and mental health: A systematic review. Applied Psychology: Health and Well-Being. 2018; 10
(2): 215-235. https://doi.org/10.1111/aphw.12127 PMID: 29673093

Hayes S, Luoma J, Bond F, Masuda A, Lillis J. Acceptance and Commitment Therapy: Model, pro-
cesses and outcomes. Behaviour Research and Therapy. 2006; 44(1):1-25. https://doi.org/10.1016/j.
brat.2005.06.006 PMID: 16300724

Marshall E, Brockman R. The Relationships Between Psychological Flexibility, Self-Compassion, and
Emotional Well-Being. Journal of Cognitive Psychotherapy. 2016; 30(1):60-72. https://doi.org/10.1891/
0889-8391.30.1.60

Beshai S, Prentice J, Huang V. Building Blocks of Emotional Flexibility: Trait Mindfulness and Self-Com-
passion Are Associated with Positive and Negative Mood Shifts. Mindfulness. 2017; 9(3):939-948.
https://doi.org/10.1007/s12671-017-0833-8

Kobylinska D, Kusev P. Flexible Emotion Regulation: How Situational Demands and Individual Differ-
ences Influence the Effectiveness of Regulatory Strategies. Frontiers in Psychology. 2019; 10. https:/
doi.org/10.3389/fpsyg.2019.00072 PMID: 30774610

Svendsen J., Osnes B., Binder P., Dundas |., Visted E., Nordby H. et al. Trait self-compassion reflects
emotional flexibility through an association with high vagally mediated heart rate variability. Mindfulness.
2016; 7(5): 1103-1113. https://doi.org/10.1007/s12671-016-0549-1 PMID: 27642372

Lafrance-Robinson A., Kosmerly S., Mansfield-Green S., Lafrance G. Disordered eating behaviours in
an undergraduate sample: Associations among gender, body mass index, and difficulties in emotion

PLOS ONE | https://doi.org/10.1371/journal.pone.0227564  January 13, 2020 15/17


https://doi.org/10.1002/1098-108x(199512)18:4<317::aid-eat2260180404>3.0.co;2-2
http://www.ncbi.nlm.nih.gov/pubmed/8580917
https://doi.org/10.1016/j.paid.2016.05.063
https://doi.org/10.1016/j.paid.2016.05.063
https://doi.org/10.1186/1479-5868-9-21
http://www.ncbi.nlm.nih.gov/pubmed/22385782
https://doi.org/10.1016/j.cpr.2009.11.004
https://doi.org/10.1016/j.cpr.2009.11.004
http://www.ncbi.nlm.nih.gov/pubmed/20015584
https://doi.org/10.1016/j.paid.2017.04.041
https://doi.org/10.1016/j.paid.2017.04.041
https://doi.org/10.1016/j.paid.2008.12.006
https://doi.org/10.1016/j.paid.2008.12.006
https://doi.org/10.1186/s40337-017-0136-4
http://www.ncbi.nlm.nih.gov/pubmed/28261478
https://doi.org/10.1007/s10862-011-9260-7
https://doi.org/10.1007/s10862-011-9260-7
https://en.oxforddictionaries.com/definition/hope
https://en.oxforddictionaries.com/definition/hope
https://en.oxforddictionaries.com/definition/strive
https://doi.org/10.1080/15298860309032
https://doi.org/10.1016/j.bodyim.2016.03.003
http://www.ncbi.nlm.nih.gov/pubmed/27038782
https://doi.org/10.1521/jscp.2007.26.10.1120
https://doi.org/10.1521/jscp.2007.26.10.1120
https://doi.org/10.1080/15298860309027
https://doi.org/10.1111/aphw.12127
http://www.ncbi.nlm.nih.gov/pubmed/29673093
https://doi.org/10.1016/j.brat.2005.06.006
https://doi.org/10.1016/j.brat.2005.06.006
http://www.ncbi.nlm.nih.gov/pubmed/16300724
https://doi.org/10.1891/0889-8391.30.1.60
https://doi.org/10.1891/0889-8391.30.1.60
https://doi.org/10.1007/s12671-017-0833-8
https://doi.org/10.3389/fpsyg.2019.00072
https://doi.org/10.3389/fpsyg.2019.00072
http://www.ncbi.nlm.nih.gov/pubmed/30774610
https://doi.org/10.1007/s12671-016-0549-1
http://www.ncbi.nlm.nih.gov/pubmed/27642372
https://doi.org/10.1371/journal.pone.0227564

@ PLOS|ONE

The shield of self-compassion

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.
50.
51.

52.

53.
54.

55.

56.

57.

58.

59.

regulation. Canadian Journal of Behavioural Science. 2014; 46(3): 320—326. https://doi.org/10.1037/
20031123

Limbers C, Cohen L, Gray B. Eating disorders in adolescent and young adult males: prevalence, diag-
nosis, and treatment strategies. Adolescent Health, Medicine and Therapeutics. 2018;Volume 9:111—
116. https://doi.org/10.2147/AHMT.S147480 PMID: 30127650

Stice E. Risk and maintenance factors for eating pathology: A meta-analytic review. Psychological Bul-
letin. 2002; 128(5): 825—-848. https://doi.org/10.1037/0033-2909.128.5.825 PMID: 12206196

Asseraf M, Vaillancourt T. Longitudinal Links Between Perfectionism and Depression in Children. Jour-
nal of Abnormal Child Psychology. 2014; 43(5):895-908.

Chandler J., Shapiro D. Conducting clinical research using crowdsourced convenience samples.
Annual Review of Clinical Psychology. 2016; 12(1): 53—81. https://doi.org/10.1146/annurev-clinpsy-
021815-093623 PMID: 26772208

Cox B., Enns M., Clara |. The multidimensional structure of perfectionism in clinically distressed and col-
lege student samples. Psychological Assessment. 2002; 14(3): 365—373. https://doi.org/10.1037/1040-
3590.14.3.365 PMID: 12214443

Hewitt P., Habke A., Lee-Baggley D., Sherry S., Flett G. The impact of perfectionistic self-presentation
on the cognitive, affective, and physiological experience of a clinical interview. Psychiatry: Interpersonal
and Biological Processes. 2008; 71(2): 93—122. https://doi.org/10.1521/psyc.2008.71.2.93 PMID:
18573033

Mintz L., O’Halloran M. The Eating Attitudes Test: Validation with DSM-IV eating disorder criteria. Jour-
nal of Personality Assessment. 2000; 74(3): 489-503. https://doi.org/10.1207/S15327752JPA7403_11
PMID: 10900574

Brown T., Chorpita B., Korotitsch W., Barlow D. Psychometric properties of the Depression Anxiety
Stress Scales (DASS) in clinical samples. Behaviour Research and Therapy. 1997; 35(1): 79-89.
https://doi.org/10.1016/s0005-7967(96)00068-x PMID: 9009048

Henry J., Crawford J. The short-form version of the Depression Anxiety Stress Scales (DASS-21): Con-
struct validity and normative data in a large non-clinical sample. British Journal of Clinical Psychology.
2005; 44(2): 227-239. https://doi.org/10.1348/014466505x29657 PMID: 16004657

Osman A, Wong J, Bagge C, Freedenthal S, Gutierrez P, Lozano G. The Depression Anxiety Stress
Scales-21 (DASS-21): Further Examination of Dimensions, Scale Reliability, and Correlates. Journal of
Clinical Psychology. 2012; 68(12):1322—1338. https://doi.org/10.1002/jclp.21908 PMID: 22930477

Tabachnick B., Fidell L. Using multivariate statistics. Boston: Pearson Education; 2013.
Corp IBM. Released 2016. IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY: 1BM Corp.

Preacher K., Hayes A. SPSS and SAS procedures for estimating indirect effects in simple mediation
models. Behavior Research Methods, Instruments, & Computers. 2004; 6(4): 717—731. https://doi.org/
10.3758/bf03206553 PMID: 15641418

Re @., Reas D., Rosenvinge J. The impact of age and BMI on Eating Disorder Examination Question-
naire (EDE-Q) scores in a community sample. Eating Behaviors. 2012; 13(2): 158—161. https://doi.org/
10.1016/j.eatbeh.2011.12.001 PMID: 22365803

Baker C. Obesity Statistics. House of Commons Library (UK); 2019. 18 p. Briefing paper No.: 3336.

Drieskens S., Demarest S., Bel S., De Ridder K., Tafforeau J. Correction of self-reported BMI based on
objective measurements: a Belgian experience. Archives of Public Health. 2018; 76(1). https://doi.org/
10.1186/s13690-018-0255-7 PMID: 29441203

Dunn J., Dunn J., Gotwals J., Vallance J., Craft J., Syrotuik D. Establishing construct validity evidence
for the Sport Multidimensional Perfectionism Scale. Psychology of Sport and Exercise. 2006; 7(1):57—
79. https://doi.org/10.1016/j.psychsport.2005.04.003

Cain A., Bardone-Cone A., Abramson L., Vohs K., Joiner T. Refining the relationships of perfectionism,
self-efficacy, and stress to dieting and binge eating: Examining the appearance, interpersonal, and aca-
demic domains. International Journal of Eating Disorders. 2008; 41(8):713-721. https://doi.org/10.
1002/eat.20563 PMID: 18537167

McArdle S. Exploring Domain-Specific Perfectionism. Journal of Personality. 2010; 78(2):493-508.
https://doi.org/10.1111/j.1467-6494.2010.00624.x PMID: 20433628

9. Vartanian L, Porter A. Weight stigma and eating behavior: A review of the literature. Appetite. 2016;
102:3—14. https://doi.org/10.1016/j.appet.2016.01.034 PMID: 26829371

Tylka T., Russell H., Neal A. Self-compassion as a moderator of thinness-related pressures’ associa-
tions with thin-ideal internalization and disordered eating. Eating Behaviors. 2015; 17: 23-26. https://
doi.org/10.1016/j.eatbeh.2014.12.009 PMID: 25536526

PLOS ONE | https://doi.org/10.1371/journal.pone.0227564  January 13, 2020 16/17


https://doi.org/10.1037/a0031123
https://doi.org/10.1037/a0031123
https://doi.org/10.2147/AHMT.S147480
http://www.ncbi.nlm.nih.gov/pubmed/30127650
https://doi.org/10.1037/0033-2909.128.5.825
http://www.ncbi.nlm.nih.gov/pubmed/12206196
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/10.1037/1040-3590.14.3.365
https://doi.org/10.1037/1040-3590.14.3.365
http://www.ncbi.nlm.nih.gov/pubmed/12214443
https://doi.org/10.1521/psyc.2008.71.2.93
http://www.ncbi.nlm.nih.gov/pubmed/18573033
https://doi.org/10.1207/S15327752JPA7403_11
http://www.ncbi.nlm.nih.gov/pubmed/10900574
https://doi.org/10.1016/s0005-7967(96)00068-x
http://www.ncbi.nlm.nih.gov/pubmed/9009048
https://doi.org/10.1348/014466505x29657
http://www.ncbi.nlm.nih.gov/pubmed/16004657
https://doi.org/10.1002/jclp.21908
http://www.ncbi.nlm.nih.gov/pubmed/22930477
https://doi.org/10.3758/bf03206553
https://doi.org/10.3758/bf03206553
http://www.ncbi.nlm.nih.gov/pubmed/15641418
https://doi.org/10.1016/j.eatbeh.2011.12.001
https://doi.org/10.1016/j.eatbeh.2011.12.001
http://www.ncbi.nlm.nih.gov/pubmed/22365803
https://doi.org/10.1186/s13690-018-0255-7
https://doi.org/10.1186/s13690-018-0255-7
http://www.ncbi.nlm.nih.gov/pubmed/29441203
https://doi.org/10.1016/j.psychsport.2005.04.003
https://doi.org/10.1002/eat.20563
https://doi.org/10.1002/eat.20563
http://www.ncbi.nlm.nih.gov/pubmed/18537167
https://doi.org/10.1111/j.1467-6494.2010.00624.x
http://www.ncbi.nlm.nih.gov/pubmed/20433628
https://doi.org/10.1016/j.appet.2016.01.034
http://www.ncbi.nlm.nih.gov/pubmed/26829371
https://doi.org/10.1016/j.eatbeh.2014.12.009
https://doi.org/10.1016/j.eatbeh.2014.12.009
http://www.ncbi.nlm.nih.gov/pubmed/25536526
https://doi.org/10.1371/journal.pone.0227564

@ PLOS | O N E The shield of self-compassion

60. Kelly A., Vimalakanthan K., Miller K. Self-compassion moderates the relationship between body mass
index and both eating disorder pathology and body image flexibility. Body Image. 2014; 11(4): 446—
453. https://doi.org/10.1016/j.bodyim.2014.07.005 PMID: 25113286

61. Albertson E., Neff K., Dill-Shackleford K. Self-compassion and body dissatisfaction in women: A ran-
domized controlled trial of a brief meditation intervention. Mindfulness. 2014; 6(3):444—454. https://doi.
org/10.1007/s12671-014-0277-3

62. Neff K., Germer C. A Pilot Study and Randomized Controlled Trial of the Mindful Self-Compassion Pro-
gram. Journal of Clinical Psychology. 2013; 69(1): 28—44. https://doi.org/10.1002/jclp.21923 PMID:
23070875

63. ChoiB.C. K., PakA. W. P. A catalog of biases in questionnaires. Preventing Chronic Disease. 2005; 2:
1-13.

64. Neff K, Pisitsungkagarn K, Hsieh Y. Self-Compassion and Self-Construal in the United States, Thailand,
and Taiwan. Journal of Cross-Cultural Psychology. 2008; 39(3):267—285. https://doi.org/10.1177/
0022022108314544

65. YarnellL, Stafford R, Neff K, Reilly E, Knox M, Mullarkey M. Meta-Analysis of Gender Differences in
Self-Compassion. Self and Identity. 2015; 14(5):499-520. https://doi.org/10.1080/15298868.2015.
1029966

PLOS ONE | https://doi.org/10.1371/journal.pone.0227564  January 13, 2020 17/17


https://doi.org/10.1016/j.bodyim.2014.07.005
http://www.ncbi.nlm.nih.gov/pubmed/25113286
https://doi.org/10.1007/s12671-014-0277-3
https://doi.org/10.1007/s12671-014-0277-3
https://doi.org/10.1002/jclp.21923
http://www.ncbi.nlm.nih.gov/pubmed/23070875
https://doi.org/10.1177/0022022108314544
https://doi.org/10.1177/0022022108314544
https://doi.org/10.1080/15298868.2015.1029966
https://doi.org/10.1080/15298868.2015.1029966
https://doi.org/10.1371/journal.pone.0227564

