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Abstract

Orthorexia nervosa (ON) is characterised by an obsessive focus on healthy eating, following restrictive dietary practices and
dietary restrictions escalating over time. The aim of this study was to explore mindfulness, mindful eating, self-compassion
and quality of life in a female population. Two hundred eighty-eight participants completed Orthorexia, Self-Compassion,
Mindful eating, Mindfulness and Eating Disorder Quality of Life scales. The results indicated that there was a negative rela-
tionship between ON and mindfulness, self-compassion and mindful eating. Furthermore, the present study found a positive
relationship between lower quality of life and ON, while findings indicated that self-compassion and the awareness facet of
mindfulness moderated the relationship between ON and QOL. The present results contribute to a better understanding of
orthorexic eating behaviours in a female population, and identify the moderating capacity of self-compassion and mindful-
ness. Further implications and future directions are discussed.

Level of evidence Level V, cross-sectional descriptive study.

Keywords Orthorexia Nervosa - Mindfulness - Mindful eating - Self-compassion - Quality of life

Introduction

Research has shown that engaging in restrictive rituals for
healthy eating can lead to the development of Orthorexia
Nervosa (ON) (e.g., [14, 18]. ON was defined as an obses-
sive fixation on healthy eating [11]. Individuals who display
orthorexic tendencies place significant emphasis on food
quality and purity and spend a significant amount of time
planning and preparing healthy meals [48]. The imposition
of extreme restrictions can result in malnourishment and
medical complications [15, 28], as well as severely reduce
the enjoyment of food [18].

In social climates where engaging in extreme diet-
ing restrictions is normalised and endorsed, distinguish
between ON and healthy eating can be challenging. Brat-
man [11] proposes that symptomology including obses-
sive thoughts, compulsive behaviours, self-punishment and
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extreme restrictions help to distinguish healthy eating from
ON. Currently, there are no diagnostic criteria for ON in the
classification system (American Psychological Association
[APA], 2013), although some recent literature has proposed
guidelines that meet consensus by researchers and clinicians
[25], indicative of progress in the field to a universal defini-
tion and descriptive factors, which are to be translated to
diagnostic tools and measurements through future research.

Currently, however, the lack of one universally accepted
diagnostic tool contributes to widely varying prevalence
rates between 1 and 82.7% (e.g., [16], Depa et al., 2017; [72,
75]. In addition, some researchers identified that the scales
used in the past may have overestimated the prevalence
of orthorexic eating behaviours (e.g., [73], adding to the
immense difference in prevalence rates. The present study
utilised a new assessment tool referred to as the Orthorexia
Nervosa Inventory (ONI) [72] to measure orthorexia, which
met consensus in more closely measuring orthorexia by
developers of other scales and pioneers in the field of ortho-
rexia [25], Niedzielski & Kazmierczak-Wojtas, 2021). This
tool takes into consideration the preoccupation with healthy
food, physical and psychosocial impairments and emotional
distress factors, which are all central to the conceptualisation

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s40519-023-01542-7&domain=pdf
http://orcid.org/0000-0002-0391-2449

18 Page 2 of 13

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

(2023) 28:18

of ON [72]. Significantly, elements that are accounted for in
measuring ON propose implications for quality of life, espe-
cially when considered in parallel literature that has looked
into disordered eating.

Quality of life (QoL) is defined as a patient-centred
method of appraising the impact of symptoms on the indi-
vidual’s health [32]. Individuals with AN, Bulimia Nervosa
(BN) and Binge Eating Disorder (BED) have reported worse
QoL than the general population (e.g., Agh et al., 2016, [21,
22, 41, 61, 95]. Research has shown that people with ON
also experience reduced QoL due to self-punishment fol-
lowing dietary violations (Koven & Arby, 2015), avoidance
of social gatherings where food is involved leading to social
isolation [28], depression and anxiety (Bosi et al., 2017).
Individuals who have experienced an ED for several years
may suffer from impairments in psychological, physical, and
social aspects of life [41, 95], but no studies have examined
the quality of life specific to eating disorders in individu-
als who display orthorexic symptoms. While targeting QoL
directly is one option, another indirect method of potentially
enhancing QoL, and eating regulation that remains healthy
and steers clear of orthorexia symptoms may be through
mindfulness-based traits and interventions.

Mindfulness is defined as a psychological concept that
involves consciously attending to external and internal expe-
riences such as emotions, thoughts, and bodily sensations in
a non-judgmental way [42]. Reviews of empirical research
have indicated that mindfulness-based interventions (MBI)
have improved psychological and physical well-being [20,
45]. Numerous studies also show that mindfulness has a
positive effect on the quality of life, including in healthy
individuals, patients with ulcerative colitis, asthma, multiple
sclerosis, depression, and schizophrenia [39, 47, 78],Rayan
& Ahman, 2016; [81]. One form of mindfulness, directed
specifically towards the eating process is mindful eating.
Mindful eating is defined as sustained attention to a sensory
element of the eating experience (e.g., taste) and a non-
judgmental (or non-evaluative) awareness of thoughts and
feelings that are incongruent with the sensory elements of
the present eating experience [50]. Within explorations of
eating behaviours, mindful eating has been shown to chal-
lenge motivations. Mantzios et al. (2019a, b discovered that
mindful eating interventions inspire a gradual shift from
external motivations to internal motivations, which is linked
to healthier eating behaviours [55, 57-59, 96]. Only one
study has looked at mindful eating and self-compassion in
relation to ON, and the findings suggested that mindful eat-
ing was not associated with ON, which was mostly attributed
to the vegan population that was recruited and the naturally
more restrictive diet, but self-compassion displayed a nega-
tive association with ON [43].

Another MBI that could be useful is founded in the the-
ory of self-compassion, which is linked to mindfulness and

@ Springer

mindful eating, and the relation to eating behaviours and
food consumption [53, 54]. The understanding that suffering,
inadequacy, and failure are all part of the human experience
is descriptive as self-compassion [68]. Self-kindness, shared
humanity, and awareness are the three components of this
concept, and higher levels of self-compassion are linked to
higher levels of happiness, life satisfaction and lower levels
of shame, depression, and anxiety [69, 70]. Furthermore, Fer-
reira et al. (2013) have found that lower levels of self-compas-
sion are associated with higher levels of body dissatisfaction,
drive for thinness and eating disorder pathology. The nature
of self-judgement can evoke distress, which could result in
disordered eating, serving as a coping strategy for manag-
ing internal and external threats by avoiding criticism due
to body shape and weight [35]. However, this can ultimately
result in worse negative emotional states. As self-compassion
addressed one’s thoughts, emotions and experiences with kind-
ness and empathy, this can be used to regulate negative affect
and threats (Meyer et al., 2018). A recent systematic review
found evidence that self-compassion acts as a protective factor
against body dysmorphia and eating disorders [12], whereas
Adams and Leary (2007) found that utilising self-compassion
intervention with restrictive eaters has reduced their distress-
related eating. All these factors are associated with ON, such
as restrictive eating [7] and self-judgement [19]. Therefore,
utilising self-compassion may reduce the symptoms of ON,
and improve the quality of life of an individual that displays
orthorexic tendencies.

The first aim of this study was to explore mindfulness,
self-compassion, mindful eating and orthorexia in the female
population due to a greater prevalence of orthorexia in female
samples (e.g., [23, 36], Parra Fernandez, 2018; [80]. The
second aim of this study was to explore whether mindful
eating, self-compassion and mindfulness moderate the rela-
tionship between ON and QoL. To our knowledge, only one
study looked at mindfulness [84], and another study looked at
mindful eating and self-compassion [43]. In accordance with
previous literature, it is hypothesised that mindful eating, self-
compassion and mindfulness will be negatively correlated with
ON. Furthermore, the present study aimed to investigate eat-
ing disorder quality of life, which is based on the literature
on quality of life in eating disorders and a novel investigation
in the orthorexia literature, with a hypothesis that individuals
with high orthorexic tendencies would demonstrate a lower
quality of life. Additionally, the potential of mindfulness-based
constructs moderating this relationship between orthorexia and
QoL will be further explored.
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Methods
Participants

The sample for the present study consisted of 288 female
participants who were all adults (18 years or over;
M=24.79, SD=7.08) with a mean Body Mass Index
(BMI) of M =24.26 kg/m* (SD=6.45). A total of 69.1%
of participants identified as White, 19.8% as Asian, 3.5%
as Black, 2.8% as Mixed and 4.9% as Other, Furthermore,
the type of diet was also collected, the sample consisted
of 75.4% of Omnivores, 22.2% of vegetarians and 2.4% as
vegans. Participants were recruited through volunteering
sampling by advertising the study on several social media
platforms and forums such as Facebook, Instagram, Twit-
ter, LinkedIn and MiniMins. The advertisement on Face-
book has been posted in healthy eating groups requesting
individuals to participate in the study. Individuals were
also recruited through the university’s Research Participa-
tion Scheme. Those who participated in the scheme were
rewarded with research credits upon completion of the
study. Participants were informed via the information sheet
that the inclusion criteria for this study required them to
be over the age of 18, have good knowledge of the English
language and not be diagnosed with an eating disorder.

Materials

Demographic information: a set of question designed to
collect general information about participants. Participants
were required to report their age, gender, ethnicity, weight,
height and type of diet e.g., vegan, semi-vegetarian, omni-
vore etc.

Orthorexia Nervosa Inventory (ONI). Scale developed
by Oberle et al. [72]. It is a measure of ON symptom-
atology which includes 24 items assessing 3 factors of
orthorexic behaviours such as impairments, behaviours
and emotions. It utilises a 4-point Likert scale with the
following responses: 1 (not at all true) to 4 (very true). The
higher total score indicates greater severity of ON. Sample
questions include “Just the thought of me eating some-
thing unhealthy makes me very anxious”. The Cronbach
alpha for the present study was 0.947. Additionally, the
Cronbach alpha was calculated for the subscales, impair-
ments were 0.918, behaviours were 0.873 and emotions
were 0.857.

Five-Facet Mindfulness Questionnaire- Short Form
(FFMQ). This is a shorter version of the original 39-item
FFMQ. This scale was developed by Baer et al. [S] and
includes 15 items that measure five facets such as Observ-
ing, Describing, Acting with Awareness, Non-Judging of

inner experience and non-Reactivity. This scale utilises a
5-point Likert scale with the following responses: 1 (never
true) to 5 (always true). A score is combined for each facet
of the scale. Sample questions include “I find myself doing
things without paying attention”. The Cronbach alpha for
the present study was 0.736. Additionally, the Cronbach
alpha was calculated for the subscales, observing was
0.485, describing was 0.807, acting with awareness 0.714,
non-judging of inner experience was 0.776 and non-reac-
tivity was 0.637.

The Mindful Eating Behaviour Scale (MEBS). Scale
developed by Winkens et al. [94], it contains 17 items that
measures four components of mindful eating, these are
focused eating, hunger and satiety cues, eating with aware-
ness and eating without distraction. This scale utilizes a
5-point Likert scale with the following responses 1 (never)
to 5 (always). The higher the score the more mindful the
individual. It is recommended by the author to use the four
subscales separately rather than producing a total score.
Sample questions include “I notice how my food looks”. The
Cronbach alpha for the present study was 0.790. Addition-
ally, the Cronbach alpha was calculated for the subscales,
eating while focusing on the food was 0.875, eating while
paying attention to hunger and satiety cues was 0.894, being
aware of eating was 0.907 and eating while not being dis-
tracted was 0.780.

Self-Compassion Scale-Short Form (SCS-SF). This is
a shorter form of the original 26-item SCS, it was devel-
oped by Raes et al. [77] to measure self-compassion. The
items are rated on a 5-point Likert scale with the following
responses, 1 (never) to 5 (always). This scale includes three
compassionate components and three unpassionate compo-
nents, these components are self-kindness, self-judgement,
common humanity, isolation, mindfulness, and over-identi-
fication. Sample questions include “I try to see my failings
as part of the human condition”. The Cronbach alpha for the
present study was 0.814.

Eating Disorder Quality of Life (EDQOL). Scale devel-
oped by Engel et al. [33] and it measures the impact of eat-
ing disorder symptoms on the individual’s quality of life. It
includes 25-items which measure four domains: psychologi-
cal, physical/cognitive, financial and school/work. Answers
are given on a 4-point likert scale with the following
responses, 0 (never) to 5 (always). The higher scores indicate
the worse quality of life. Sample questions include “How
often has your eating/weight made you feel lonely”. The
Cronbach alpha for the present study was 0.951. Addition-
ally, the Cronbach alpha was calculated for the subscales,
psychological was 0.947, physical/cognitive was 0.911,
financial was 0.931 and work/school was 0.949. Some stud-
ies explored the QoL in EDs using generic QoL measures
such as SF-36 Health Survey (e.g., [40]. In the present study,
the Eating Disorder Quality of Life measure (EDQOL) was
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used, which has been shown to be sensitive to the unique
characteristics of ED. Engel et al. [32] indicated that QoL is
an important element of ED assessment, and generic QoL
measures needed to be adapted to account for the unique
characteristics of ED.

Procedure

Ethical approval was obtained from the ethical committee
of an institution based in the midland region of the United
Kingdom. Participants were recruited via forums and social
media groups and were asked to share the study with their
contacts. They were presented with information about the
study such as inclusion and exclusion criteria, and the hyper-
link to Qualtrics that directed them to the questionnaire.
Furthermore, the university Research Participation Scheme
was utilised where individuals gained research credits for
participation. Participants were asked to read the informa-
tion about the research in a Participant Information Sheet,
which appeared prior to consenting. Participants consented
and created a unique code to identify data in case of with-
drawal. Participants were then presented with demographic
information, ONI, FFMQ, MEBS, SCS-SF and EDQOL.
After completion, the participant was presented with a
debrief form that explained the aims of the study and the
procedure in case of withdrawal. The study consisted of one
online session, which lasted approximately 30 min.

Data analysis

Prior to conducting the analysis of the data, assumptions
were tested, despite bootstrapping and heteroscedastisity-
consistent inference options eliminating the need for nor-
mality and homoscedasticity (e.g., [76]. First, the data were
checked for outliers. Cook’s distance was used and the range
was between 0 and 0.115 which indicated that there were
no outliers. According to Hair et al. [37] the values between
2 and — 2 for Skewness and 7 to — 7 for Kurtosis are con-
sidered to be normal. The assumptions for normality were
examined using Skewness and Kurtosis. Skewness scores for
ONI, EDQOL, SCS, FFMQ and MEBS were 1.5, 0.94, 0.16,
— 0.08 and — 0.16. Kurtosis scores for ONI, EDQOL, SCS,
FFMQ and MEBS were 2.3, 0.29, 0.16, 0.88 and — 0.22. So,
the data met the assumption for normality. Multicollinearity
was tested using the variance inflation factor (VIF) values,
the highest value was 1.5 which is below the value of 5
[87] meeting the assumption. Additionally, P-P plots and
residual scatter plots supported linearity and homoscedastic-
ity assumptions. Data analysis was conducted using SPSS
software (version 25.0, IBM Corp., 2017. Pearson’s bivari-
ate correlations were conducted to assess the associations
between Orthorexia (ONI, Mindfulness (FFMQ, Mindful
Eating (MEBS, Self-compassion (SCS and Eating Disorder
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Table 1 Bivariate correlations between BMI, ONI, FFMQ, MEBS, SCS-SF and EDQOL and descriptive statistics

SD

11.96

36.25
24.26

(1) ONI
(2)BMI

6.45
7.02
4.37
4.86
3.36
3.48
0.63
2.90

0.056

45.32

—0.006
0.002

—0.155%
—0.134*
—0.243**
—0.179**
—0.084

(3) FEMQ

18.64
16.61

0.183%*

(4) MEBS- Focused Eating

—0.197** 0.175%%* 0.452%*

—0.110
0.012

(5) MEBS- Hunger & Satiety

10.93
12.75
2.79
3.78

0.237%%*
0.124*
0.146*

0.214%*

0.058

0.289%%*

(6) MEBS- Eating with Awareness

0.508%*%*
0.131*

0.296%**
0.548%*

(7)MEBS- Eating without distraction

(8) SCS-SF

0.180%*

0.078

—0.055
0.123*

— 0.160%*
0.605%*

—0.233%* —0.355%* —0.360 — 0.244%* — 0.208**

—0.203**

(9) EDQOL

ONI Orthorexia Nervosa Inventory, BMI Body Mass Index, FFMQ Five-Facet Mindfulness Questionnaire, EDQOL Eating Disorder Quality of Life Scale, SCS-SF Self-Compassion Scale-Short

Form, MEBS Mindful Eating Behaviour Scale

s

Correlation is significant at the .05 level

Correlation is significant at the .01 level

ok
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Table 2 Bivariate correlations between subscales of ONI, SCS, FFMQ, MEBS and EDQOL and descriptive statistics

1 2 3 4 5 6 7 M SD
(1) Impairments (ONI) 14.15 5.06
(2) Behaviour (ONI) 0.828%*:* 14.18 4.75
(3) Emotion (ONI) 0.657%* 0.6517%* 8.55 3.47
(4) EDQOL 0.604%:* 0.461%* 0.499%#:* 3.78 2.90
(5) SCS-SF —0.116 —0.038 — 0.274%* —0.208** 2.79 0.63
(6) MEBS —0.183%* —0.097 — 0.342%* — 0.442%* 0.199%: 59.15 10.82
(7)FFMQ -0.118 —0.007 — 0.276%* — 0.203%** 0.5487%* 0.345%%* 45.33 7.03

ONI Orthorexia Nervosa Inventory, FFMQ Five-Facet Mindfulness Questionnaire, EDQOL Eating Disorder Quality of Life Scale, SCS-SF Self-

Compassion Scale-Short Form, MEBS Mindful Eating Behaviour Scale

*Correlation is significant at the .05 level

“*Correlation is significant at the .01 level

Quality of Life (EDQOL (see Table 1). A further correlation
analysis was conducted to examine the relationships between
ONI, subscales of FFMQ and EDQOL (see Table 2).

Furthermore, moderation analysis was used to determine
which variables moderated the relationship between ortho-
rexia nervosa on quality of life in the female sample. Hayes’
[76] PROCESS macro (v3.3) was installed on SPSS (version
25.0) and was used to conduct moderation analyses (model
1). No covariates were controlled for this moderation model.
Participant’s BMI has been calculated using the height and
weight information provided by the participant.

Results

A multiple correlation analysis has been used to identify
which scales (BMI, FFMQ, MEBS, SCS-SF, EDQOL) relate
to ONI.

Inter-correlations between BMI, ONI, FFMQ, MEBS,
SCS-SF and EDQOL, are presented in Table 1. Findings
indicate that there is a significant negative relationship
between ONI and Focused eating MEBS (p =0.029), Hun-
ger and Satiety MEBS (p <0.001), Eating Awareness MEBS
(»p=0.004), FFMQ (p=0.012) and SCS (p=0.008). The
only positive relationship was EDQOL (p <0.001), Only
eating without Distraction subscale in MEBS was not sig-
nificant as well as BMI. In addition, correlational analysis

on the subscales of ONI was performed results are presented
in Table 2.

A further correlation analysis has been conducted
between the ONI, and subscales of FFMQ, and EDQOL, the
findings are presented in Table 3. For FFMQ, it showed neg-
ative associations with the Awareness subscale (p <0.001)
and non-judging subscale (p <0.001). All other associa-
tions were non-significant for the FFMQ scale. Finally, the
last scale of EDQOL showed all positive associations with
Psychological, (p <0.001), Cognitive (p <0.001), Financial
(p<0.001) and Work subscales (p <0.001).

The analysis also ran multiple moderation model analy-
ses. The first moderation model analysis used ONI as the
independent variable, EDQOL as a dependent variable, and
SCS as a potential moderator (see Table 4). The ONI sig-
nificantly predicted the EDQOL »=0.15, p<0.001, 95%
Cl [0.13, 0.18], whereas SCS did not b=— 0.38, p> 0.05,
95% CI — 0.84, 0.08]. However, there was a significant ONI
x EDQOL »=0.08, p=0.0027, 95% CI [0.03, 0.13] indi-
cating that there is evidence of SCS acting as a moderator.
This has been explored with the use of simple slopes around
the EDQOL mean, at the -1SD there was a significant rela-
tionship between ONI and SCS »=0.11, p<0.001, 95% CI
[0.07, 0.14], while this remained significant at the EDQOL
mean b=0.15, p<0.001, 95% CI [0.13, 0.18] the effect size
has increased. At the + 1SD the relationship was still sig-
nificant »=0.20, p <0.001, 95% CI [0.16, 0.25] with the

Table 3 Bivariate correlations between ONI and subscales of FFMQ and EDQOL

EDQOL- EDQOL- EDQOL- EDQOL- FFMQ- FFMQ- FFMQ- FFMQ- Non- FFMQ- non-
Psychological Cognitive Financial Work Observing Describe Awareness Judging reactivity
ONI 0.481%** 0.548%* 0.451%* 0.439%* 0.102 —0.056 —0.210%* — 0.335%* 0.080

ONI Orthorexia Nervosa Inventory, FFMQ Five-Facet Mindfulness Questionnaire, EDQOL Eating Disorder Quality of Life Scale

“Correlation is significant at the .05 level

**Correlation is significant at the .01 level
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Table 4 Results of moderation analyses using ONI to predict
EDQOL with self-compassion as moderators

SCS

Model statistics

R R2 f D

0.63 0.39 5598 <0.001
Predictors  Predictor statistics

b p 95% CI
ONI 0.15 <0.001 0.12to0.18
SCS -0.38 0.11 —0.84 10 0.08
Interaction  0.076 0.0027 0.027 t0 0.13

SCS: Self-compassion scale. Bold figures indicate significant figures

effect size still increasing. Overall, this analysis suggests
that SCS moderates the relationship at all levels between
ONI and EDQOL.

The second moderation model analysis used ONI as the
independent variable, EDQOL as a dependent variable,
and FFMQ and components of FEFMQ as potential modera-
tors. The results indicated that the awareness subscale of
FFMQ (p=0.03) acted as a moderator in the relationship
between ONI and EDQOL. This has been explored with the
use of simple slopes around the EDQOL mean, at the -1SD
there was a significant relationship between ONI and acting

with awareness (FFMQ) »=0.13, p<0.001, 95%CI [0.10,
0.16], while this remained significant at the EDQOL mean
b=0.16, p<0.001, 95% CI [0.14, 0.19] the effect size has
increased. At the + 1SD the relationship was still significant
b=0.19, p<0.001, 95% CI [0.15, 0.24] with the effect size
still increasing. The rest of the moderators were non-signif-
icant. The results are presented in Table 5.

Furthermore, the third moderation model analysis used
ONI as the independent variable, EDQOL as a dependent
variable, and the four components of MEBS as potential
moderators. The results indicated that none of the MEBS
components were significant moderators in the relationship
between ONI and EDQOL. However, the subscale of Hunger
and Satiety was close to the significance level with p=0.053.
The results are presented in Table 6.

Discussion

The primary aim of the current study was to explore the
associations between ON, mindfulness, mindful eating, self-
compassion and eating disorder QoL, as well as the potential
moderation of self-compassion, mindfulness, and mindful
eating. Previous research into orthorexia and mindfulness
has stated that there was a negative correlation between the
two constructs [84]. The findings in the present study have

Table 5 Results of moderation analyses using ONI to predict EDQOL with mindfulness and constructs of mindfulness as moderators

FFMQ Describing (FFMQ) Non-Judgement (FFMQ)
Model statistics Model statistics Model statistics
R R2 f p R R? f p R R2 f p
0.61 0.38 50.78 <0.001 0.62 0.38 53.10 <0.001 0.63 0.40 56.59 <0.001
Predictors Predictor statistics Predictor statistics Predictor statistics

b p 95% CI b P 95%Cl b p 95%CI
ONI 0.15 <0.001 0.13t00.18 0.16 <0.001 0.13t00.18 0.15 <0.001 0.12t00.18
FFMQ —-0.05 0.023 —0.09 to — 0.01 —0.11 0.052 -0.22 t0 0.001 —-0.18  0.0018 —0.30to — 0.07
Interaction ~ — 0.001 0.76 —0.005t00.004 —0.01 0.053 -0.02 to 0.0001 0.007 0.23 —0.005 to 0.02
Observing FEFMQ) Awareness (FFMQ) Non-Reactivity (FFMQ)
Model statistics Model statistics Model statistics
R R? f p R R? f p R R? f p
0.61 0.37 49.27 <0.001 0.62 0.38 52.90 <0.001 0.61 0.37 50.07 <0.001
Predictors Predictor statistics Predictor statistics Predictor statistics

b p 95% CI b P 95%CI b 4 95%CI
ONI 0.16 <0.001 0.13t0 0.19 0.16 <0.001 0.14-0.19 0.16 <0.001 0.13t0 0.19
FFMQ 0.05 0.43 —0.07t0 0.17 - 0.07 0.25 —0.20t0 0.05 —0.06 0.38 —0.19 t0 0.07
Interaction —0.007 0.21 —0.02 to 0.005 0.01 0.03 0.001-0.025 —0.003 0.52 —0.01 to0 0.01

FFMQ Five Facet Mindfulness Questionnaire. Bold figures indicate significant figures
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Table 6 Results of moderation analyses using ONI to predict EDQOL with mindful eating and constructs of mindful eating as moderators

MEBS

Hunger and Satiety (MEBS)

Distraction (MEBS)

Model statistics Model statistics

Model statistics

R R? f P R R? P R R? f p
0.68 0.27 71.51 <0.001 0.65 0.42 61.63 <0.001 0.63 0.40 55.28 <0.001
Predictors Predictor statistics Predictor statistics Predictor statistics

b p 95% CI b 95% CI b P 95% CI
ONI 0.14 <0.001 0.11t00.16 0.14 <0.001 0.12-0.17 0.15 <0.001 0.13t00.18
MEBS —-0.08 <0.001 -0.11to—-0.06 -0.14 <0.001 —-0.19to-0.08 —-0.15  0.001 —0.24 to — 0.08
Interaction  —0.002  0.09 —0.004t0 0.0003 —0.004 0.053 —0.009 to 0.0001  0.001 0.80 —0.01t0 0.01
Focused Eating (MEBS) Awareness (MEBS)
Model statistics Model statistics
R R? f P R R? f P
0.63 0.39 55.24 <0.001 0.66 0.43 64.50 <0.001
Predictors Predictor statistics Predictor statistics

b P 95% CI b P 95% CI

ONI 0.15 <0.001 0.12t0 0.17 0.15 <0.001 0.12t0 0.17
MEBS —-0.11 0.002 —0.17 to — 0.04 -0.22 <0.001 —-0.30to —0.14
Interaction —0.002 0.36 — 0.007 to 0.003 0.002 0.62 —0.01t00.01

MEBS Mindful Eating Behaviour Scale. Bold figures indicate significant figures

confirmed the same relationship between orthorexia and
mindfulness, and are in line with eating behaviours research
and mindfulness, as mindfulness is associated with healthier
eating [8, 29, 52-54, 56-59] and protective values against
the development of disordered eating [67]. Two of the sub-
scales were related negatively to orthorexia, non-judgement
and acting with awareness. Research showed that individuals
with orthorexic behaviours display high levels of distress,
self-judgement, and self-punishment when dietary violations
occur [11, 48]. However, individuals with high orthorexic
tendencies displayed low levels of acting with awareness.
Such a relationship with acting with awareness goes against
findings in the orthorexia literature, as research suggested
that such individuals engage in obsessions with nutrition,
where their entire focus is on the preparation of food and
ensuring the quality of food before consumption [48], which
may or may not be a different description of being aware
that needs further exploration. Findings may be relevant to
recent literature dictating a separation of decision-making
around food from mindful eating behaviours [50], and food
preparation would certainly not relate to decision-making
in the present moment as described in both mindfulness and
mindful eating.

Self-compassion and mindful eating have also been
investigated in the present study. A previous study by
Kalika et al. [43] showed a negative relationship between

self-compassion and ON, but no relationship between mind-
ful eating and ON. The finding in the present study regarding
self-compassion has been in accordance with past research
[43]. However, mindful eating has also been significant in
the present study, which contradicts the findings by Kalika
et al. [43]. Thorne et al. [89] also investigated the role of
mindful eating on ON and the findings showed that there
was a negative relationship between some of the constructs
of mindful eating, indicative of proposals for the separa-
tion of decision-making for mindful eating from the eating
behaviour that occurs as a result of mindful eating guidance.
Previous research has shown that self-compassion is associ-
ated with a variety of positive eating behaviours, individuals
with higher levels of self-compassion tend to have lower
levels of disordered eating, as well as more intuitive eating
that relies on satiety cues and lower dietary restraint [82].
Furthermore, high self-compassion has been linked to more
mindful eating, lower disordered eating, and lower BMI [53,
54, 88]. In addition, previous findings also demonstrated
a clear link between self-compassion and mindful eating
[31, 46], which was replicated by the findings in the current
study.

The present study looked at the constructs of mindful
eating and there were three significant relationships with
orthorexia. The subscales of eating with awareness, focused
eating and hunger and satiety were all negatively associated
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with ON. As previously mentioned, only three other studies
looked at mindful eating, Kalika et al. [43] found no asso-
ciations between ON and mindful eating whereas Thorne
et al. [89] found negative relationships between ON, hunger
and satiety, eating with awareness and eating without dis-
tractions. This study replicated the findings of Thorne et al.
[89], however, in the current study eating without distrac-
tions was non-significant. A reason for contradicting find-
ings of Kalika et al. [43] was that they investigated vegan-
only population, therefore, this could explain the variation
in the results in regard to mindful eating. It is interesting that
ON has been negatively associated with eating with aware-
ness as individuals with orthorexic tendencies focus on the
quality of their food [48]. Hunger and satiety subscale was
negatively associated with ON, suggesting that individuals
high with ON respond to external food cues, like other EDs
such as BED [64, 65] and do not rely on hunger and satiety.
Findings related to the focused eating subscale are interest-
ing as studies on orthorexic tendencies suggest that those
with high orthorexic tendencies spend a significant amount
of time preparing their meals and researching (Koven &
Arby, 2015) thus higher focus on the eating-related behav-
iours, however, the present study suggests that those with
high orthorexic tendencies in fact have low focused eat-
ing. This confirms findings on restraint eaters and attention
bias, where research suggests that individuals with restraint
pathology have an increased attention bias for food cues,
which results in increased food cravings and food intake
[66]. These findings are very interesting, however, caution
needs to be taken when interpreting the findings. Keyte et al.
[46] have highlighted possible limitations of the MEBS scale
that this scale focuses more on the attentive rather than
mindful eating aspect of behaviour, which are two separate
concepts of eating literature altogether. Furthermore, Man-
tzios [50] has suggested that hunger and satiety may in fact
not relate to mindful eating, but to the decision-making prior
to engaging in eating. While there are several limitations that
have been highlighted in measuring mindful eating, and the
choice of using the MEBS was the best choice available,
future research should aim to develop and explore mindful
eating through more valid and appropriate measures.

This is the first study that investigated the eating disorder
quality of life in relation to ON. Past research has demon-
strated that individuals with eating disorders display poor
quality of life (Agh et al., 2016; [21, 41, 95], this is demon-
strated in the present study as individuals with higher scores
on ONI displayed lower levels of quality of life. The findings
indicate that higher scores on ONI have an impact on all the
subscales of the EDQOL such as the psychological, physi-
cal/cognitive, financial and work/school aspects, therefore,
demonstrating that orthorexia could significantly impact
individuals’ quality of life, affecting physical, psychologi-
cal, financial and work aspects. This highlights that higher

@ Springer

orthorexic tendencies have a significant impact on individu-
als’ quality of life just like other ED that are presented in the
DSM-5 such as AN, BN and BED (e.g., [6, 41, 61]. Explor-
ing QoL is important, especially in association with ON, as
there are no known interventions for orthorexia.

The current study has also utilised the use of ONI to
assess the severity of ON in the current sample. Most of the
research into ON has used scales such as Dusseldorf Ortho-
rexia Scale and ORTHO-15 (e.g., [7, 86]. Only two studies
to date have used ONI [44, 72] which showed a similar mean
score as the present study. The current study showed a mean
of 36.53 whereas Kaye et al., (2021) showed a mean of 39.03
in their female sample and Oberle et al., [72] showed a mean
of 41.13 in their mixed sample. The present study had the
lowest mean score compared to the other two studies, which
could be a result of using specific populations such as nutri-
tion and psychology students [72]

In addition, several moderation analyses were conducted
between orthorexia and eating disorder quality of life with
moderators being mindfulness, self-compassion and mind-
ful eating. The current study found significant moderators
to be self-compassion and the awareness aspect of mindful-
ness. The findings in the present study showed that self-
compassion is a moderator at all levels with higher levels of
self-compassion having a higher moderating effect on the
relationship between ON and EDQOL. This suggests that
higher levels of self-compassion in fact strengthen the rela-
tionship between orthorexia and quality of life. This is an
unexpected finding as the associations in the present study
showed that there was a negative relationship between self-
compassion and orthorexia and quality of life. Taking into
account what is known about self-compassion and the asso-
ciations in the present study self-compassion should have
weakened the relationship between orthorexia and quality
of life. Past research has demonstrated that self-compassion
in fact is interlinked with better quality of life in individu-
als who displayed anxious and depressive symptoms [91].
The findings of the present study go against this suggesting
that individuals with high orthorexic tendencies and high
self-compassion will demonstrate a worse quality of life.
A reason for this could be that individuals with high self-
compassion believe that engaging in healthy eating rituals
and physical activity are means of improving their optimum
health and a form of self-care [30, 49, 51], however, ortho-
rexic tendencies have been shown to impact an individual in
a social and psychological way resulting in lower quality of
life. Another significant moderator was the awareness facet
of mindfulness, acting with awareness suggesting that the
individual is focusing all the attention on a current activity
(Brown et al., 2015 such as food preparation or researching
the organic and pure produce. Again, this goes against the
associations presented in the present study as there were
negative relationships between awareness and orthorexia and
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quality of life. Research has shown that individuals with
high orthorexic tendencies often obsess about their eating
behaviours and regimen [11]. Acting with awareness was
also a moderator at all levels with higher levels of awareness
having a higher effect on the relationship between ON and
EDQOL. The findings of the present study go against our
understanding of utilising self-compassion and mindfulness
concepts in populations with disordered eating, mindfulness-
based interventions have been shown to be effective as a
treatment for eating disorders (e.g., [92]. Research shows
that self-compassion and mindfulness promote healthy eat-
ing (e.g., [4, 63, 92], which could explain why self-com-
passion and awareness were moderators as individuals with
high orthorexic tendencies believe that they are engaging in
healthy eating behaviours and might be utilising these con-
cepts as forms of self-care and promoting optimum health.

Limitations

A clear limitation of this study is the female-only sample,
therefore the findings cannot be generalised to male popula-
tions. Gender differences are consistently observed in eat-
ing pathology [9, 85] and some studies into ON has shown
that symptomology has been greater in men than women
(e.g., [34]. However, findings into ON research are inconsist-
ent as other studies in fact show that the symptomology is
greater in women (e.g., [26] and other studies suggest that
there are no gender differences (e.g., [17], Dunn et al., 2017;
[38]. Therefore, future research should focus on equal male
recruitment and conducting studies with male-only popula-
tions as there is a lack of literature across the field.

Furthermore, the present study has utilised the ONI to
measure the ON severity in this sample. This is a new meas-
ure of ON that has only been used in two previous studies
[44, 72], even though this measure assesses physical impair-
ments and emotional distress. Caution should be taken as
the ONI should be used as a measure to assess the risk of
ON development, rather than a diagnostic tool. Additionally,
previous research that supports and contradicts the findings
of the present study have used different measures of ON
such as DOS and TOS (Kalika et al., 2021, Straus, 2020).
For example, Kalika et al. (2021) showed that mindful eat-
ing was not related to ON whereas the present study showed
a negative relationship between the two constructs. There-
fore, future research should utilise the ONI as a measure
of ON to further investigate concepts of mindfulness and
self-compassion.

Another limitation is that only associations of EDQOL
can be made to ONI due to the sample not having been
diagnosed with ON. The conclusions drawn from this
measure can only be that those with higher ONI had poorer
ED quality of life, and conversely, those with lower or less

ON symptoms did not have better QOL, but that their eat-
ing or weight did not affect their quality of life. Therefore,
future research using the EDQOL should use a sample
that consists of individuals meeting the recent diagnostic
criteria for ON.

Future directions

There is a need for qualitative research to be conducted on
the ON populations. Exploring qualitative research will
allow a further understanding of how self-compassion,
mindfulness and mindful eating are utilised in this popula-
tion. There is limited literature available that has explored
ON qualitatively (e.g., [19, 90, 93], and this could potentially
lead to the official classification of ON, especially since the
quality of life is an important aspect as individuals with a
classified eating disorder display lower levels of quality of
life (Agh et al., 2016, [21, 41, 61, 95]. There is also the ques-
tion about the pleasure of eating, as suggested by Egan and
Mantzios [31] in their qualitative study, where individuals
could engage in unhealthy eating behaviours due to utilising
the concept of self-kindness and treating themselves with
unhealthy foods, which in turn, could lead to weight gain.
Egan and Mantzios [31] further explained that social aspects
rather than actual food are derivative of individuals finding
pleasure in eating, and it would be beneficial to see whether
that trend also occurs in orthorexic populations when past
research has indicated that they usually avoid social situa-
tions [15], Sfeir et al., 2021).

Future research should investigate self-compassion,
mindfulness, and orthorexia nervosa using an experimen-
tal approach with mindfulness-based and self-compassion-
based interventions to help determine their effectiveness. As
orthorexia research advances, developing interventions for
this disorder will become increasingly important.

Conclusion

The present research offers novel insight into ON, mindful-
ness, self-compassion, and mindful eating. This study has
demonstrated that there is a negative association between
mindfulness and orthorexia, and this relationship was also
replicated with self-compassion and two subscales of mind-
ful eating. The potential benefits are apparent as these con-
structs could offer an effective tool in treating orthorexia in
female populations. Furthermore, the present study is the
first study that has explored eating disordered quality of life
and orthorexia, potentially adding to the discussion of classi-
fication and addition to clinical disordered eating protocols.
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What is already known on this subject?

Previous studies provided evidence that orthorexic eating
behaviours have a relationship between mindfulness, mind-
ful eating and self-compassion. However, the findings in
relation to these constructs have been mixed, proposing the
need for further research.

What does this study add?

This study explored orthorexic behaviours by using the new
Orthorexia Nervosa Inventory (ONI) and its relationship
to self-compassion, mindfulness and mindful eating, The
results supported previous findings that indicated that there
was a negative relationship between orthorexia and mind-
fulness, self-compassion and mindful eating. Furthermore,
the present study found a positive relationship between
lower quality of life and orthorexia. Moreover, the findings
indicated that self-compassion and the awareness facet of
the mindfulness questionnaire moderated the relationship
between Orthorexia Nervosa and Quality of Life.

Author contributions EK designed the study, collected data, conducted
data analyses, and wrote the manuscript. MM, MH and HE supervised
EK, and supported the study and critically reviewed the manuscript.
All authors read and approved the final manuscript.

Funding The authors declare that no funds, grants, or other support
were received during the preparation of this manuscript.

Data availability The datasets generated during and/or analysed during
the current study are available from the corresponding author upon
reasonable request.

Declarations

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethics approval The study was approved by the ethical review board
of the Birmingham City University Psychology Department Research
Ethics Committee and was in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964
Helsinki Declaration and its later amendments. This article does not
contain any studies with animals.

Statement of informed consent and consent to participate Informed
consent was obtained from all individual participants included in the
study.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in

@ Springer

the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Agh T, Kovécs G, Supina D, Pawaskar M, Herman BK, Voké
Z, Sheehan DV (2016) A systematic review of the health-
related quality of life and economic burdens of anorexia ner-
vosa, bulimia nervosa, and binge eating disorder. Eating and
Weight Disorders—Studies on Anorexia, Bulimia and Obesity
21(3):353-364. https://doi.org/10.1007/s40519-016-0264-x

2. Allen AB, Goldwasser ER, Leary MR (2012) Self-compassion
and Well-being among older adults. Self Identity 11(4):428—
453. https://doi.org/10.1080/15298868.2011.595082

3. American Psychiatric Association. (2013). Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-
5(TM)) (5th ed.). American Psychiatric Publishing.

4. Atkinson MJ, Wade TD (2015) Mindfulness-based prevention
for eating disorders: a school-based cluster randomized con-
trolled study. Int J Eat Disord 48(7):1024—-1037. https://doi.org/
10.1002/eat.22416

5. Baer RA, Smith GT, Lykins E, Button D, Krietemeyer J, Sauer
S, Walsh E, Duggan D, Williams JMG (2008) Construct validity
of the five facet mindfulness questionnaire in meditating and
nonmeditating samples. Assessment 15(3):329-342. https://doi.
org/10.1177/1073191107313003

6. Bamford B, Sly R (2010) Exploring quality of life in the eating
disorders. Eur Eat Disord Rev 18(2):147-153. https://doi.org/
10.1002/erv.975

7. Barthels F, Meyer F, Pietrowsky R (2018) Orthorexic and
restrained eating behaviour in vegans, vegetarians, and indi-
viduals on a diet. Eating Weight Disorders—Studies Anorexia,
Bulimia Obesity 23(2):159-166. https://doi.org/10.1007/
$40519-018-0479-0

8. Beshara M, Hutchinson AD, Wilson C (2013) Does mindfulness
matter? Everyday mindfulness, mindful eating and self-reported
serving size of energy dense foods among a sample of South
Australian adults. Appetite 67:25-29. https://doi.org/10.1016/j.
appet.2013.03.012

9. Blashill AJ (2011) Gender roles, eating pathology, and body
dissatisfaction in men: a meta-analysis. Body Image 8(1):1-11.
https://doi.org/10.1016/j.bodyim.2010.09.002

10. Bosi AT, Camur D, Giiler C (2007) Prevalence of orthorexia
nervosa in resident medical doctors in the faculty of medicine
(Ankara, Turkey). Appetite 49(3):661-666. https://doi.org/10.
1016/j.appet.2007.04.007

11. Bratman S (2017) Orthorexia vs. theories of healthy eat-
ing. Eating and Weight Disorders—Studies on Anorexia,
Bulimia and Obesity, 22(3), 381-385. https://doi.org/10.1007/
$40519-017-0417-6

12. Braun TD, Park CL, Gorin A (2016) Self-compassion, body
image, and disordered eating: a review of the literature. Body
Image 17:117-131. https://doi.org/10.1016/j.bodyim.2016.03.003

13. Brown DB, Bravo AJ, Roos CR, Pearson MR (2014) Five facets
of mindfulness and psychological health: evaluating a psycho-
logical model of the mechanisms of mindfulness. Mindfulness
6(5):1021-1032. https://doi.org/10.1007/s12671-014-0349-4

14. Brytek-Matera A (2020) Restrained Eating and vegan, vegetarian
and omnivore dietary intakes. Nutrients 12(7):2133. https://doi.
org/10.3390/nu12072133


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s40519-016-0264-x
https://doi.org/10.1080/15298868.2011.595082
https://doi.org/10.1002/eat.22416
https://doi.org/10.1002/eat.22416
https://doi.org/10.1177/1073191107313003
https://doi.org/10.1177/1073191107313003
https://doi.org/10.1002/erv.975
https://doi.org/10.1002/erv.975
https://doi.org/10.1007/s40519-018-0479-0
https://doi.org/10.1007/s40519-018-0479-0
https://doi.org/10.1016/j.appet.2013.03.012
https://doi.org/10.1016/j.appet.2013.03.012
https://doi.org/10.1016/j.bodyim.2010.09.002
https://doi.org/10.1016/j.appet.2007.04.007
https://doi.org/10.1016/j.appet.2007.04.007
https://doi.org/10.1007/s40519-017-0417-6
https://doi.org/10.1007/s40519-017-0417-6
https://doi.org/10.1016/j.bodyim.2016.03.003
https://doi.org/10.1007/s12671-014-0349-4
https://doi.org/10.3390/nu12072133
https://doi.org/10.3390/nu12072133

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

(2023) 28:18

Page110f13 18

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Brytek-Matera A, Fonte ML, Poggiogalle E, Donini LM, Cena H
(2017) Orthorexia nervosa: relationship with obsessive-compul-
sive symptoms, disordered eating patterns and body uneasiness
among Italian university students. Eating and Weight Disorders-
Studies on Anorexia, Bulimia and Obesity 22(4), 609—-617 .https://
doi.org/10.1007/s40519-017-0427-4

Brytek-Matera A, Rogoza R, Gramaglia C, Zeppegno P (2015a)
Predictors of orthorexic behaviours in patients with eating disor-
ders: a preliminary study. BMC Psychiatry, 15(1). https://doi.org/
10.1186/512888-015-0628-1

Brytek-Matera A, Donini LM, Krupa M, Poggiogalle E, Hay P
(2015) Orthorexia nervosa and self-attitudinal aspects of body
image in female and male university students. J Eat Disord 3(1):1-
8. https://doi.org/10.1186/s40337-015-0038-2

Cena H, Barthels F, Cuzzolaro M, Bratman S, Brytek-Matera A,
Dunn T, Varga M, Missbach B, Donini LM (2019) Definition and
diagnostic criteria for orthorexia nervosa: a narrative review of
the literature. Eating Weight Dis—Stud Anorexia Bulimia Obesity
24(2):209-246. https://doi.org/10.1007/s40519-018-0606-y
Cheshire A, Berry M, Fixsen A (2020) What are the key fea-
tures of orthorexia nervosa and influences on its development? A
qualitative investigation. Appetite 155:104798. https://doi.org/10.
1016/j.appet.2020.104798

Chiesa A, Serretti A (2011) Mindfulness based cognitive therapy
for psychiatric disorders: a systematic review and meta-analysis.
Psychiatry Res 187(3):441-453. https://doi.org/10.1016/j.psych
res.2010.08.011

DelJong H, Oldershaw A, Sternheim L, Samarawickrema N,
Kenyon MD, Broadbent H, Lavender A, Startup H, Treasure J,
Schmidt U (2013) Quality of life in anorexia nervosa, bulimia
nervosa and eating disorder not-otherwise-specified. J Eat Disord
1(1):43. https://doi.org/10.1186/2050-2974-1-43

de la Rie SM, Noordenbos G, van Furth EF (2005) Quality of life
and eating disorders. Quality Life Res 14(6):1511-1522. https://
doi.org/10.1007/s11136-005-0585-0

Dell’Osso L, Carpita B, Muti D, Cremone IM, Massimetti G, Dia-
dema E, Gesi C, Carmassi C (2018) Prevalence and characteristics
of orthorexia nervosa in a sample of university students in Italy.
Eating Weight Disorders—Studies Anorexia Bulimia Obesity
23(1):55-65. https://doi.org/10.1007/s40519-017-0460-3

Depa J, Schweizer J, Bekers S-K, Hilzendegen C, Stroebele-Ben-
schop N (2016) Prevalence and predictors of orthorexia nervosa
among German students using the 21-item-DOS. Eating Weight
Dis Stud Anorexia Bulimia Obesity 22(1):193-199. https://doi.
org/10.1007/s40519-016-0334-0

Donini LM, Barrada JR, Barthels F, Dunn TM, Babeau C,
Brytek-Matera A, Cena H, Cerolini S, Cho HH, Coimbra M,
Cuzzolaro M, Ferreira C, Galfano V, Grammatikopoulou MG,
Hallit S, Haman L, Hay P, Jimbo M, Lasson C, Lombardo C
(2022) A consensus document on definition and diagnostic crite-
ria for orthorexia nervosa. Eating and Weight Disorders—Stud-
ies on Anorexia, Bulimia and Obesity. https://doi.org/10.1007/
s40519-022-01512-5

Donini LM, Marsili D, Graziani MP, Imbriale M, Cannella C
(2004) Orthorexia nervosa: A preliminary study with a proposal
for diagnosis and an attempt to measure the dimension of the phe-
nomenon. Eating Weight Disorders—Studies Anorexia Bulimia
Obesity 9(2):151-157. https://doi.org/10.1007/bf03325060
Dunn TM, Gibbs J, Whitney N, Starosta A (2016) Prevalence of
orthorexia nervosa is less than 1 %: data from a US sample. Eat-
ing Weight Dis—Stud Anorexia Bulimia Obesity 22(1):185-192.
https://doi.org/10.1007/s40519-016-0258-8

Dunn TM, Bratman S (2016) On orthorexia nervosa: a review of
the literature and proposed diagnostic criteria. Eat Behav 21:11-
17. https://doi.org/10.1016/j.eatbeh.2015.12.006

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Dutt S, Keyte R, Egan H, Hussain M, Mantzios M (2019) Healthy
and unhealthy eating amongst stressed students: considering the
influence of mindfulness on eating choices and consumption.
Health Psychol Rep 7(2):113-120. https://doi.org/10.5114/hpr.
2019.77913

Egan H, Keyte R, McGowan K, Peters L, Lemon N, Parsons S,
Meadows S, Fardy T, Singh P, Mantzios M (2019) ‘You Before
Me’: a qualitative study of health care professionals’ and students’
understanding and experiences of compassion in the workplace,
self-compassion, self-care and health behaviours. Health Profes-
sions Educ 5(3):225-236. https://doi.org/10.1016/j.hpe.2018.07.
002

Egan H, Mantzios M (2018) A qualitative exploration of self-kind-
ness and “treating oneself” in contexts of eating, weight regulation
and other health behaviors: implications for mindfulness-based
eating programs. Frontiers in Psychology, 9. https://doi.org/10.
3389/fpsyg.2018.00880

Engel SG, Adair CE, Hayas CL, Abraham S (2009) Health-related
quality of life and eating disorders: a review and update. Int J Eat
Disord 42(2):179-187. https://doi.org/10.1002/eat.20602

Engel SG, Wittrock DA, Crosby RD, Wonderlich SA, Mitchell JE,
Kolotkin RL (2006) Development and psychometric validation
of an eating disorder-specific health-related quality of life instru-
ment. Int J Eat Disord 39(1):62-71. https://doi.org/10.1002/eat.
20200

Fidan T, Ertekin V, Isikay S, Kirpinar I (2010) Prevalence of
orthorexia among medical students in Erzurum. Turkey Compre-
hensive Psychiatry 51(1):49-54. https://doi.org/10.1016/j.compp
sych.2009.03.001

Germer C, Salzberg S (2009) The mindful path to self-compas-
sion: freeing yourself from destructive thoughts and emotions (1st
ed.). The Guilford Press.

Gorrasi ISR, Bonetta S, Roppolo M, Abbate Daga G, Bo S, Tagli-
abue A, Ferraris C, Guglielmetti M, Arpesella M, Gaeta M, Gallé
F, Di Onofrio V, Liguori F, Liguori G, Gilli G, Carraro E (2019)
Traits of orthorexia nervosa and muscle dysmorphia in Italian
university students: a multicentre study. Eating Weight Dis Stud
Anorexia Bulimia Obesity 25(5):1413-1423. https://doi.org/10.
1007/s40519-019-00779-5

Hair J, Black WC, Babin BJ, Anderson RE (2010) Multivariate
data analysis, 7th edn. Pearson educational international, Upper
Saddle River, New Jersey

Herranz Valera J, Acuifla Ruiz P, Romero Valdespino B, Visi-
oli F (2014) Prevalence of orthorexia nervosa among ashtanga
yoga practitioners: a pilot study. Eating Weight Dis Stud Ano-
rexia Bulimia Obesity 19(4):469-472. https://doi.org/10.1007/
s40519-014-0131-6

Jedel S, Merriman P, Hoffman A, Swanson B, Fogg LF, Kes-
havarzian A (2013) Relationship of mindfulness, quality of
life, and psychiatric symptoms among patients with ulcerative
colitis. Mindfulness 4(4):296-300. https://doi.org/10.1007/
s12671-012-0128-z

Jenkins PE, Hoste RR, Doyle AC, Eddy K, Crosby RD, Hill L,
Powers P, Mitchell JE, Le Grange D (2014) Health-related quality
of life among adolescents with eating disorders. J Psychosom Res
76(1):1-5. https://doi.org/10.1016/j.jpsychores.2013.11.006
Jenkins PE, Hoste RR, Meyer C, Blissett JM (2011) Eating dis-
orders and quality of life: a review of the literature. Clin Psychol
Rev 31(1):113-121. https://doi.org/10.1016/j.cpr.2010.08.003
Kabat-Zinn J (2003) Mindfulness-based interventions in context:
past, present, and future. Clin Psychol Sci Pract 10(2):144-156.
https://doi.org/10.1093/clipsy.bpg016

Kalika E, Egan H, Mantzios M (2022) Exploring the role of
mindful eating and self-compassion on eating behaviours and
orthorexia in people following a vegan diet. Eating Weight

@ Springer


https://doi.org/10.1007/s40519-017-0427-4
https://doi.org/10.1007/s40519-017-0427-4
https://doi.org/10.1186/s12888-015-0628-1
https://doi.org/10.1186/s12888-015-0628-1
https://doi.org/10.1186/s40337-015-0038-2
https://doi.org/10.1007/s40519-018-0606-y
https://doi.org/10.1016/j.appet.2020.104798
https://doi.org/10.1016/j.appet.2020.104798
https://doi.org/10.1016/j.psychres.2010.08.011
https://doi.org/10.1016/j.psychres.2010.08.011
https://doi.org/10.1186/2050-2974-1-43
https://doi.org/10.1007/s11136-005-0585-0
https://doi.org/10.1007/s11136-005-0585-0
https://doi.org/10.1007/s40519-017-0460-3
https://doi.org/10.1007/s40519-016-0334-0
https://doi.org/10.1007/s40519-016-0334-0
https://doi.org/10.1007/s40519-022-01512-5
https://doi.org/10.1007/s40519-022-01512-5
https://doi.org/10.1007/bf03325060
https://doi.org/10.1007/s40519-016-0258-8
https://doi.org/10.1016/j.eatbeh.2015.12.006
https://doi.org/10.5114/hpr.2019.77913
https://doi.org/10.5114/hpr.2019.77913
https://doi.org/10.1016/j.hpe.2018.07.002
https://doi.org/10.1016/j.hpe.2018.07.002
https://doi.org/10.3389/fpsyg.2018.00880
https://doi.org/10.3389/fpsyg.2018.00880
https://doi.org/10.1002/eat.20602
https://doi.org/10.1002/eat.20200
https://doi.org/10.1002/eat.20200
https://doi.org/10.1016/j.comppsych.2009.03.001
https://doi.org/10.1016/j.comppsych.2009.03.001
https://doi.org/10.1007/s40519-019-00779-5
https://doi.org/10.1007/s40519-019-00779-5
https://doi.org/10.1007/s40519-014-0131-6
https://doi.org/10.1007/s40519-014-0131-6
https://doi.org/10.1007/s12671-012-0128-z
https://doi.org/10.1007/s12671-012-0128-z
https://doi.org/10.1016/j.jpsychores.2013.11.006
https://doi.org/10.1016/j.cpr.2010.08.003
https://doi.org/10.1093/clipsy.bpg016

18

Page 12 of 13

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

(2023) 28:18

44.

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

Dis—Stud Anorexia Bulimia Obesity. https://doi.org/10.1007/
$40519-022-01407-5

Kaya S, Uzdil Z, Cakiroglu FP (2021) Validation of the Turkish
version of the Orthorexia Nervosa Inventory (ONI) in an adult
population: its association with psychometric properties. Eating
Weight Dis—Stud Anorexia Bulimia Obesity 27(2):729-735.
https://doi.org/10.1007/s40519-021-01199-0

Keng SL, Smoski MJ, Robins CJ (2011) Effects of mindfulness on
psychological health: A review of empirical studies. Clin Psychol
Rev 31(6):1041-1056. https://doi.org/10.1016/j.cpr.2011.04.006
Keyte R, Egan H, Mantzios M (2020) How does mindful eating
without non-judgement, mindfulness and self-compassion relate
to motivations to eat palatable foods in a student population? Nutr
Health 26(1):27-34. https://doi.org/10.1177/0260106019888367
Khoury B, Sharma M, Rush SE, Fournier C (2015) Mindfulness-
based stress reduction for healthy individuals: a meta-analysis.
J Psychosom Res 78(6):519-528. https://doi.org/10.1016/j.jpsyc
hores.2015.03.009

Koven N, Abry A (2015) The clinical basis of orthorexia nervosa:
emerging perspectives. Neuropsychiatr Dis Treat 11:385. https://
doi.org/10.2147/ndt.s61665

Lewthwaite M, LaMarre A (2022) “That’s just healthy eating in
my opinion”—Balancing understandings of health and ‘ortho-
rexic’ dietary and exercise practices. Appetite 171:105938. https://
doi.org/10.1016/j.appet.2022.105938

Mantzios M (2020) (Re)defining mindful eating into mindful
eating behaviour to advance scientific enquiry. Nutr Health,
026010602098409. https://doi.org/10.1177/0260106020984091
Mantzios M, Egan H (2018) An exploratory examination of mind-
fulness, self-compassion, and mindful eating in relation to moti-
vations to eat palatable foods and BMI. Health Psychology Rep
6(3):207-215. https://doi.org/10.5114/hpr.2018.73052

Mantzios M, Egan H, Asif T (2019) A randomised experiment
evaluating the mindful raisin practice as a method of reducing
chocolate consumption during and after a mindless activity. J
Cognit Enhancement 4(3):250-257. https://doi.org/10.1007/
s41465-019-00159-y

Mantzios M, Egan H, Bahia H, Hussain M, Keyte R (2018) How
does grazing relate to body mass index, self-compassion, mindful-
ness and mindful eating in a student population? Health Psychol
Open 5(1):205510291876270. https://doi.org/10.1177/20551
02918762701

Mantzios M, Egan H, Hussain M, Keyte R, Bahia H (2018) Mind-
fulness, self-compassion, and mindful eating in relation to fat and
sugar consumption: an exploratory investigation. Eating Weight
Dis—Stud Anorexia Bulimia Obesity 23(6):833—840. https://doi.
org/10.1007/s40519-018-0548-4

Mantzios M, Giannou K (2014) Group vs. single mindfulness
meditation: exploring avoidance, impulsivity, and weight man-
agement in two separate mindfulness meditation settings. Appl
Psychol 6(2): 173-191. https://doi.org/10.1111/aphw.12023
Mantzios M, Skillett K, Egan H (2019) Examining the effects
of two mindful eating exercises on chocolate consumption. Euro
J Health Psychol 26(4):120-128. https://doi.org/10.1027/2512-
8442/a000040

Mantzios M, Wilson JC (2013) Making concrete construals mind-
ful: a novel approach for developing mindfulness and self-compas-
sion to assist weight loss. Psychol Health 29(4):422-441. https://
doi.org/10.1080/08870446.2013.863883

Mantzios M, Wilson JC (2014) Exploring Mindfulness and mind-
fulness with self-compassion-centered interventions to assist
weight loss: theoretical considerations and preliminary results of
arandomized pilot study. Mindfulness 6(4):824-835. https://doi.
org/10.1007/s12671-014-0325-z

@ Springer

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Mantzios M, Wilson JC (2015) Mindfulness, eating behaviours,
and obesity: a review and reflection on current findings. Curr Obes
Rep 4(1):141-146. https://doi.org/10.1007/s13679-014-0131-x
Mason AE, Epel ES, Kiristeller J, Moran PJ, Dallman M, Lustig
RH, Acree M, Bacchetti P, Laraia BA, Hecht FM, Daubenmier J
(2016) Effects of a mindfulness-based intervention on mindful
eating, sweets consumption, and fasting glucose levels in obese
adults: data from the SHINE randomized controlled trial. J Behav
Med 39(2):201-213. https://doi.org/10.1007/s10865-015-9692-8
Mason TB, Wonderlich SA, Crosby RD, Engel SG, Mitchell JE,
Crow SJ, Le Grange D, Smith KE, Peterson CB (2018) Associa-
tions among eating disorder behaviors and eating disorder qual-
ity of life in adult women with anorexia nervosa. Psychiatry Res
267:108-111. https://doi.org/10.1016/j.psychres.2018.05.077
Mercado D, Robinson L, Gordon G, Werthmann J, Campbell IC,
Schmidt U (2021) The outcomes of mindfulness-based interven-
tions for obesity and binge eating disorder: a meta-analysis of
randomised controlled trials. Appetite, 105464. https://doi.org/
10.1016/j.appet.2021.105464

Mercado D, Werthmann J, Campbell IC, Schmidt U (2020) Study
protocol of a randomised controlled feasibility study of food-
related computerised attention training versus mindfulness train-
ing and waiting-list control for adults with overweight or obesity.
Trials 21(1). https://doi.org/10.1186/s13063-019-3932-0

Meule A, Kiippers C, Harms L, Friederich H-C, Schmidt U,
Blechert J, Brockmeyer T (2018) Food cue-induced craving in
individuals with bulimia nervosa and binge-eating disorder. PLoS
ONE 13(9):e0204151. https://doi.org/10.1371/journal.pone.0204 1
51

Meule A, Reichenberger J, Blechert J (2018) Development and
preliminary validation of the salzburg emotional eating scale.
Front Psychol 9. https://doi.org/10.3389/fpsyg.2018.00088
Meule A, Vogele C, Kiibler A (2012) Restrained eating is related
to accelerated reaction to high caloric foods and cardiac auto-
nomic dysregulation. Appetite 58(2):638—644. https://doi.org/10.
1016/j.appet.2011.11.023

Moore M, Masuda A, Hill ML, Goodnight BL (2014) Body image
flexibility moderates the association between disordered eating
cognition and disordered eating behavior in a non-clinical sample
of women: a cross-sectional investigation. Eat Behav 15(4):664—
669. https://doi.org/10.1016/j.eatbeh.2014.08.021

Neff K (2003) Self-compassion: an alternative conceptualization
of a healthy attitude toward oneself. Self Identity 2(2):85-101.
https://doi.org/10.1080/15298860309032

Neff K, Kirkpatrick KL, Rude SS (2007) Self-compassion and
adaptive psychological functioning. J Res Pers 41(1):139-154.
https://doi.org/10.1016/j.jrp.2006.03.004

Neff K, Rude SS, Kirkpatrick KL (2007) An examination of self-
compassion in relation to positive psychological functioning and
personality traits. J Res Pers 41(4):908-916. https://doi.org/10.
1016/j.jrp.2006.08.002

Niedzielski A, Kazmierczak-Wojtas N (2021) Prevalence of ortho-
rexia nervosa and its diagnostic tools—a literature review. Int J
Environ Res Public Health 18(10):5488. https://doi.org/10.3390/
ijerph18105488

Oberle CD, De Nadai AS, Madrid AL (2020) Orthorexia Nervosa
Inventory (ONI): development and validation of a new measure
of orthorexic symptomatology. Eating Weight Dis—Stud Ano-
rexia Bulimia Obesity 26:609—-622. https://doi.org/10.1007/
s40519-020-00896-6

Opitz MC, Newman E, Mellado ASAV, Robertson MD, Sharpe H
(2020) The psychometric properties of orthorexia nervosa assess-
ment scales: a systematic review and reliability generalization.
Appetite, 155: 104797. https://doi.org/10.1016/j.appet.2020.
104797


https://doi.org/10.1007/s40519-022-01407-5
https://doi.org/10.1007/s40519-022-01407-5
https://doi.org/10.1007/s40519-021-01199-0
https://doi.org/10.1016/j.cpr.2011.04.006
https://doi.org/10.1177/0260106019888367
https://doi.org/10.1016/j.jpsychores.2015.03.009
https://doi.org/10.1016/j.jpsychores.2015.03.009
https://doi.org/10.2147/ndt.s61665
https://doi.org/10.2147/ndt.s61665
https://doi.org/10.1016/j.appet.2022.105938
https://doi.org/10.1016/j.appet.2022.105938
https://doi.org/10.1177/0260106020984091
https://doi.org/10.5114/hpr.2018.73052
https://doi.org/10.1007/s41465-019-00159-y
https://doi.org/10.1007/s41465-019-00159-y
https://doi.org/10.1177/2055102918762701
https://doi.org/10.1177/2055102918762701
https://doi.org/10.1007/s40519-018-0548-4
https://doi.org/10.1007/s40519-018-0548-4
https://doi.org/10.1111/aphw.12023
https://doi.org/10.1027/2512-8442/a000040
https://doi.org/10.1027/2512-8442/a000040
https://doi.org/10.1080/08870446.2013.863883
https://doi.org/10.1080/08870446.2013.863883
https://doi.org/10.1007/s12671-014-0325-z
https://doi.org/10.1007/s12671-014-0325-z
https://doi.org/10.1007/s13679-014-0131-x
https://doi.org/10.1007/s10865-015-9692-8
https://doi.org/10.1016/j.psychres.2018.05.077
https://doi.org/10.1016/j.appet.2021.105464
https://doi.org/10.1016/j.appet.2021.105464
https://doi.org/10.1186/s13063-019-3932-0
https://doi.org/10.1371/journal.pone.0204151
https://doi.org/10.1371/journal.pone.0204151
https://doi.org/10.3389/fpsyg.2018.00088
https://doi.org/10.1016/j.appet.2011.11.023
https://doi.org/10.1016/j.appet.2011.11.023
https://doi.org/10.1016/j.eatbeh.2014.08.021
https://doi.org/10.1080/15298860309032
https://doi.org/10.1016/j.jrp.2006.03.004
https://doi.org/10.1016/j.jrp.2006.08.002
https://doi.org/10.1016/j.jrp.2006.08.002
https://doi.org/10.3390/ijerph18105488
https://doi.org/10.3390/ijerph18105488
https://doi.org/10.1007/s40519-020-00896-6
https://doi.org/10.1007/s40519-020-00896-6
https://doi.org/10.1016/j.appet.2020.104797
https://doi.org/10.1016/j.appet.2020.104797

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

(2023) 28:18

Page130f13 18

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Parra-Fernandez M-L, Rodriguez-Cano T, Onieva-Zafra M-D,
Perez-Haro MJ, Casero-Alonso V, Fernandez-Martinez E,
Notario-Pacheco B (2018) Prevalence of orthorexia nervosa in
university students and its relationship with psychopathological
aspects of eating behaviour disorders. BMC Psychiatry, 18(1).
https://doi.org/10.1186/s12888-018-1943-0

Plichta M, Jezewska-Zychowicz M (2019) Eating behaviors, atti-
tudes toward health and eating, and symptoms of orthorexia ner-
vosa among students. Appetite 137(1):114—123. https://doi.org/
10.1016/j.appet.2019.02.022

Preacher KJ, Hayes AF (2008) Contemporary approaches to
assessing mediation in communication research. In: Hayes AF,
Slater MD, Snyder LB (eds) The sage sourcebook of advanced
data analysis methods for communication research. Sage, Thou-
sand Oaks, CA, pp 13-54

Raes F, Pommier E, Neff KD, Van Gucht D (2011) Construction
and factorial validation of a short form of the self-compassion
scale. Clin Psychol Psychother 18(3):250-255. https://doi.org/10.
1002/cpp.702

Rayan AHR (2017) Mindfulness, quality of life, and severity of
depressive symptoms among patients with schizophrenia and
patients with major depressive disorder. J Psychosoc Nurs Ment
Health Serv 55(5):40-50. https://doi.org/10.3928/02793695-
20170420-05

Rayan A, Ahmad M (2016) Effectiveness of mindfulness-based
intervention on perceived stress, anxiety, and depression among
parents of children with autism spectrum disorder. Mindfulness
8(3):677-690. https://doi.org/10.1007/s12671-016-0595-8

Ruiz MA, Quiles MY (2021) Prevalencia de la Ortorexia Nerviosa
en estudiantes universitarios espafioles: relacién con la imagen
corporal y con los trastornos alimentarios. Anales de Psicologia
37(3):493-499. https://doi.org/10.6018/analesps.449041

Schirda B, Nicholas JA, Prakash RS (2015) Examining trait mind-
fulness, emotion dysregulation, and quality of life in multiple scle-
rosis. Health Psychol 34(11):1107-1115. https://doi.org/10.1037/
hea0000215

Schoenefeld SJ, Webb JB (2013) Self-compassion and intuitive
eating in college women: examining the contributions of distress
tolerance and body image acceptance and action. Eat Behav
14(4):493-496. https://doi.org/10.1016/j.eatbeh.2013.09.001
Sfeir E, Haddad C, Salameh P, Sacre H, Hallit R, Akel M,
Honein K, Akiki M, Kheir N, Obeid S, Hallit S (2019) Binge
eating, orthorexia nervosa, restrained eating, and quality of life:
a population study in Lebanon. Eating Weight Dis—Stud Ano-
rexia Bulimia Obesity 26(1):145-158. https://doi.org/10.1007/
s40519-019-00831-4

Strahler J (2020) Trait mindfulness differentiates the interest in
healthy diet from orthorexia nervosa. Eating and Weight Disor-
ders—Studies on Anorexia, Bulimia and Obesity, 26(3). https://
doi.org/10.1007/s40519-020-00927-2

Striegel-Moore RH, Rosselli F, Perrin N, DeBar L, Wilson GT,
May A, Kraemer HC (2009) Gender difference in the prevalence
of eating disorder symptoms. Int J Eat Disord 42(5):471-474.
https://doi.org/10.1002/eat.20625

Stutts LA (2020) It’s complicated: The relationship between ortho-
rexia and weight/shape concerns, eating behaviors, and mood.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Eating Behaviors, 39, 101444. https://doi.org/10.1016/j.eatbeh.
2020.101444

Tabachnick BG, Fidell LS (2007) Using multivariate statistics (7th
edition). Pearson.

Taylor MB, Daiss S, Krietsch K (2015) Associations among self-
compassion, mindful eating, eating disorder symptomatology, and
body mass index in college students. Trans Issues Psychol Sci
1(3):229-238. https://doi.org/10.1037/tps0000035

Thorne J, Hussain M, Mantzios M (2022) Exploring the relation-
ship between orthorexia nervosa, mindful eating and guilt and
shame. Health Psychol Rep. https://doi.org/10.5114/hpr/152733
Valente M, Brenner R, Cesuroglu T, Bunders-Aelen J, Syurina
EV (2020) “And it snowballed from there”: The development
of orthorexia nervosa from the perspective of people who self-
diagnose. Appetite 155: 104840. https://doi.org/10.1016/j.appet.
2020.104840

Van Dam NT, Sheppard SC, Forsyth JP, Earleywine M (2011)
Self-compassion is a better predictor than mindfulness of symp-
tom severity and quality of life in mixed anxiety and depression.
J Anxiety Disord 25(1):123-130. https://doi.org/10.1016/j.janxd
is.2010.08.011

Wanden-Berghe RG, Sanz-Valero J, Wanden-Berghe C (2010) The
application of mindfulness to eating disorders treatment: a sys-
tematic review. Eat Disord 19(1):34—48. https://doi.org/10.1080/
10640266.2011.533604

White M, Berry R, Sharma A, Rodgers RF (2021) A qualita-
tive investigation of Orthorexia Nervosa among U.S. college
students: Characteristics and sociocultural influences. Appetite,
162:105168. https://doi.org/10.1016/j.appet.2021.105168
Winkens LHH, van Strien T, Barrada JR, Brouwer IA, Penninx
BWIH, Visser M (2018) The mindful eating behavior scale: devel-
opment and psychometric properties in a sample of dutch adults
aged 55 years and older. J Acad Nutr Diet 118(7):1277-1290.e4.
https://doi.org/10.1016/j.jand.2018.01.015

Winkler LA-D, Christiansen E, Lichtenstein MB, Hansen NB,
Bilenberg N, Stgving RK (2014) Quality of life in eating disor-
ders: a meta-analysis. Psychiatry Res 219(1):1-9. https://doi.org/
10.1016/j.psychres.2014.05.002

Zervos K, Koletsi M, Mantzios M, Skopeliti N, Tsitsas G, Naska
A (2021) An eight-week mindful eating program applied in a
mediterranean population with overweight or obesity: the EATT
intervention study. Psychol Rep 003329412098810. https://doi.
org/10.1177/0033294120988104

Zessin U, Dickhduser O, Garbade S (2015) The Relationship
between self-compassion and well-being: a meta-analysis. Appl
Psychol Health Well Being 7(3):340-364. https://doi.org/10.1111/
aphw.12051

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1186/s12888-018-1943-0
https://doi.org/10.1016/j.appet.2019.02.022
https://doi.org/10.1016/j.appet.2019.02.022
https://doi.org/10.1002/cpp.702
https://doi.org/10.1002/cpp.702
https://doi.org/10.3928/02793695-20170420-05
https://doi.org/10.3928/02793695-20170420-05
https://doi.org/10.1007/s12671-016-0595-8
https://doi.org/10.6018/analesps.449041
https://doi.org/10.1037/hea0000215
https://doi.org/10.1037/hea0000215
https://doi.org/10.1016/j.eatbeh.2013.09.001
https://doi.org/10.1007/s40519-019-00831-4
https://doi.org/10.1007/s40519-019-00831-4
https://doi.org/10.1007/s40519-020-00927-2
https://doi.org/10.1007/s40519-020-00927-2
https://doi.org/10.1002/eat.20625
https://doi.org/10.1016/j.eatbeh.2020.101444
https://doi.org/10.1016/j.eatbeh.2020.101444
https://doi.org/10.1037/tps0000035
https://doi.org/10.5114/hpr/152733
https://doi.org/10.1016/j.appet.2020.104840
https://doi.org/10.1016/j.appet.2020.104840
https://doi.org/10.1016/j.janxdis.2010.08.011
https://doi.org/10.1016/j.janxdis.2010.08.011
https://doi.org/10.1080/10640266.2011.533604
https://doi.org/10.1080/10640266.2011.533604
https://doi.org/10.1016/j.appet.2021.105168
https://doi.org/10.1016/j.jand.2018.01.015
https://doi.org/10.1016/j.psychres.2014.05.002
https://doi.org/10.1016/j.psychres.2014.05.002
https://doi.org/10.1177/0033294120988104
https://doi.org/10.1177/0033294120988104
https://doi.org/10.1111/aphw.12051
https://doi.org/10.1111/aphw.12051

	Exploring the moderating role of mindfulness, mindful eating, and self-compassion on the relationship between eating-disordered quality of life and orthorexia nervosa
	Abstract
	Introduction
	Methods
	Participants
	Materials
	Procedure
	Data analysis

	Results
	Discussion
	Limitations
	Future directions
	Conclusion
	What is already known on this subject?
	What does this study add?

	References


