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Abstract
Purpose Research has drawn associations between Mindful Eating (ME) and perfectionism in the aetiology and treatment of 
eating disorders (ED), but understanding into the relationship between these factors and Orthorexia nervosa (ON) is limited. 
The purpose of this research is to explore the relationship between perfectionism, ME, and ON.
Method Participants (n = 670) completed the Düsseldorf Orthorexia scale, the Mindful Eating Behavior scale, and the Big-
Three Perfectionism scale Short-form, to reveal the relationship between ON, ME, and perfectionism. The relationship was 
assessed using correlational and regression analyses.
Results A positive association was observed between perfectionism and ON. Moreover, perfectionism demonstrated a sig-
nificant negative correlation with three out of four ME facets, with “eating without distraction” displaying the highest cor-
relation. The “eating with awareness” facet of ME demonstrated a significant relationship with ON, in a negative direction. 
An unexpected relationship was observed between the focused eating facet of ME and ON, with a positive association being 
found. A further regression analysis revealed both perfectionism and ME to predict orthorexic tendencies.
Conclusion These findings identify a relationship between ON, ME, and perfectionism. It offers suggestion for the complexity 
of ME, and how it should be recognised by its different components, estimating a differential predictability and estimation 
of ON. Further research is required to clarify the direction of causality in the relationships observed, to inform the clinical 
diagnoses and intervention of ON.
Level of evidence Level V, cross-sectional descriptive study.

Keywords Orthorexia nervosa · Mindful eating · Perfectionism

Introduction

The last decade has seen a rise in healthy decision-making, 
with particular emphasis on food-intake. Notably, the uptake 
of organic fruit and vegetables has seen a rapid increase 
[28], with people appearing to take greater responsibility 
for eating behaviours. These behaviours have been promoted 
through public health campaigns, including social media 
and school meal initiatives, encouraging the reduction of 
unhealthy foods from everyday diets [59, 68, 71]. While 
such programmes may facilitate healthy lifestyle changes, 
controlled, and restrictive eating behaviours have been 

implicated in the development of ON [62]. ON is a rather 
newly identified occurrence within eating behaviours [12], 
defined by preoccupation and obsessions with healthy eat-
ing [18, 58]. Such fixations with food can have detrimental 
consequences for physical health in terms of malnutrition, 
but can also negatively impact relationships, worklife, per-
sonal development, and general quality of life [10, 40]. For 
this reason, there is increasing support to justify ON clas-
sification within the ED spectrum [6] and the Diagnostic and 
Statistical Manual of Mental Disorders [DSM; 3]. As such, 
research must be undertaken to establish further evidence 
around its clinical significance and potential classification.

One area deemed influential upon disordered eat-
ing and dietary intake, is perfectionism [13, 23, 36, 42]. 
Being subjected and adhering to ‘perfect’ goals has become 
increasingly influential in predicting attitudes and health 
behaviours, with it being implicated in both mental ill-
ness and ED [17]. Perfectionism has been identified as a 
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fundamental factor in the susceptibility of ON [25, 40]. 
Brown et al. (2012) reported a unique relationship between 
self-orientated perfectionism and possible ON symptoma-
tology, namely, preoccupation with eating and disordered 
eating behaviours, independently. Moreover, Barnes and 
Caltabiano (2017) found that perfectionism contributed 
directly to ON; all dimensions of perfectionism positively 
correlated with ON and adherence to strict food rules. 
Valente et al. (2020) looked further into this relationship, 
utilising Instagram to obtain a sample of participants who 
had self-diagnosed themselves with ON, or utilised social 
media platforms to post about it. They observed a positive 
interaction between ON and perfectionism, with individuals 
explaining their orthorexic tendencies through perfectionist 
drives. Therefore, possessing perfectionist attitudes may pre-
dict self-reported ON. Perfectionism is often centred around 
a desire to control one’s environment and life events [72]. 
Therefore, having an orthorexic response to dietary intake 
may be an attempt to gain control over one’s own life and 
nutrition. The relationship between perfectionism and ON 
is, therefore, unsurprising, and may offer a potential area for 
future diagnosis classifications.

Regarding the relationship between perfectionism and 
disordered eating behaviours, mindfulness techniques are 
of increased interest. Mindfulness involves becoming aware 
and accepting of the present moment, whilst adopting a non-
judgemental outlook on arising thoughts and feelings [37]. 
Such attitudes have been implicated in the reduction of both 
disordered eating and perfectionism [34, 77]. Olton-Webber, 
Hess and Ritchotte (2020) found mindfulness practices to 
reduce perfectionism after just 6 weeks. Moreover, James 
and Rimes (2018) found that not only did enhanced mind-
fulness decrease levels of clinical perfectionism, but also 
improved reported quality of life. This demonstrates the suc-
cess of mindfulness techniques in the clinical demographic, 
offering support for similar techniques to be utilised in clini-
cal disorders categorised by comparable perfectionistic atti-
tudes, such as ON.

Mindfulness has been shown to negatively correlate with 
all dimensions of disordered eating [77], including dietary 
restriction [40] and obsessive preoccupations with food [19]. 
With both behaviours being experienced in those with ON 
[18, 58], it implicates the relevance of mindfulness in ON. 
Strahler [69] found mindfulness to moderate orthorexic eat-
ing, whilst also having protective abilities against ED pathol-
ogy. Therefore, limited research implies the direct influence 
of mindfulness on ON, providing the foundations for further 
research into this area, with a more focused attempt on mind-
fulness that is specific to eating.

The practice of mindfulness techniques regarding eat-
ing behaviours is coined ME [44]. Through promoting the 
awareness and attentional facets of mindfulness towards 
the eating process, problematic eating behaviours can be 

addressed [75], although past definitions of ME have been 
challenged for being vague and unreliable [44]. Mantzios 
(2020) proposed that “ME behaviour is defined as the sus-
tained attention on a sensory element of the eating experi-
ence (e.g. the taste), and a non-judgmental (or non-evalua-
tive) awareness of thoughts and feelings that are incongruent 
to the sensory elements of the present eating experience.” (p. 
3), which is more specific to the behaviour itself, rather than 
decision-making that is co-occurring when eating mindfully.

ME assists in the gradual change from external motiva-
tions to eat to internal motivations such as hunger when 
participating in ME interventions [46], promoting healthier 
eating behaviours [50, 52–54, 79], including an increased 
intake of fruit and vegetables [22, 26], and reductions in 
high sugar and energy dense food consumption [51, 56]. 
Research has also found a negative association between ME 
and motivations to eat palatable foods such as coping and 
social conformity [39, 45], fat and sugar consumption [48], 
and grazing [47, 49]. Pierson et al. [67] found ME to suc-
cessfully reduce the intensity of food cravings and promote 
control over dietary intake, when used as an intervention. 
Egan and colleagues (2020) found further associations 
where ME related negatively to emotional eating [see also, 
43], and other research highlighted the negative association 
to weight gain [55], and an impact of ME on reducing por-
tion size and increasing self-regulation [33]; all evidence 
that could make it hard to distinguish between healthy eating 
behaviours and the promotion of ON. Although this knowl-
edge may benefit specific problematic eating behaviours, 
such as those that contribute to obesity, a reverse effect may 
occur in the context of ON.

Indeed, ME has been implicated in the reduction of 
ED symptomatology and restrictive eating [1, 38]. Taylor, 
Daiss, and Krietsch (2015) found higher scores of ME to 
be associated with reduced ED symptomatology, specifi-
cally, preoccupation with food. This symptomatology is 
a core indication of ON [40], and so a similar interaction 
may be observed in this context directly. Kerin, Webb, and 
Zimmer-Gembeck (2018) reported the acceptance dimen-
sion of ME to predict a negative relationship with dietary 
restraint. Acceptance refers to being open and receptive to 
what one hears, thinks or sees, without attempting to alter 
it [37]. This acceptance allows individuals to acknowledge 
their body’s need for calories and food variety, which reaps 
positive effect on restrictive eating behaviours [1]. There-
fore, acceptance may play an important role in the devel-
opment of ON interventions, by addressing the restrictive 
eating components of ON [40]. Interventions should seek 
to promote acceptance of the body’s need for food variety, 
to prevent disordered eating behaviours.

With ON relating to a wide range of physical, social, 
and psychological disadvantages [40], its relevance within 
the clinical field is significant. However, as it is not yet 
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recognised as an ED by the DSM-V, treatment and diagno-
sis remains largely misunderstood [63]. Therefore, the true 
prevalence of ON, assessed by applying commonly agreed 
on diagnostic criteria remains unclear. This highlights the 
demand for further research into ON, if understanding into 
aetiology and treatment is to progress. It has been suggested 
that both perfectionism and ME are relevant in the onset, 
maintenance, and treatment of disordered eating behav-
iours, although research has largely neglected the potential 
relevance to ON. Therefore, the present study utilised an 
exploratory design to investigate the relationship between 
ON, ME, and perfectionism.

Method

Participants

A total of 757 participants were recruited for the present 
study through volunteer sampling. Participants were invited 
to take part via social media platforms (Facebook, Insta-
gram), and the survey was administered online via Qualtrics. 
The inclusion criteria ensured all participants were aged 18 
or above, to secure fully informed consent and minimise 
distress to minors. Additional inclusion criterion ensured 
that participants did not have any history of eating disorder. 
This was to ensure that vulnerable and high-risk individuals 
were not subject to the sensitive questions regarding eat-
ing behaviours. This was also measured in the demographic 
questionnaire, where they were asked to indicate any ED 
diagnoses. Individuals that indicated a history of ED were 
removed from the final analysis, to ensure the results were 
not influenced by other disordered eating behaviours.

Due to the strict criteria implemented in the current 
study, 87 participants were excluded. This was a result of 
them having history of an ED (N = 7), being under the age 
of 18 (N = 2), or providing incomplete demographic data 
(N = 78). People without any entries on height or weight did 
not allow for BMI to be calculated, and the correct estima-
tion as to where they would fall within any potential weight 
categories. Having an accurate estimate of the weight sta-
tus of the population studied was of primary importance 
in reporting data that can be replicated in future studies. 
Data from the excluded participants were explored sepa-
rately and demonstrated similar relationships. Therefore, 
data included in the study were obtained from a total of 588 
female and 78 male participants (N = 670). The age of partic-
ipants ranged from 18 to 74 (Mdn = 39 years, IQR = 29–51). 
Additionally, details of BMI were recorded (Mdn = 27.3, 
IQR = 23.8–31.9). G*Power and Cohen’s [16] guidelines 
were consulted and suggested that to achieve a small effect 
size, with alpha set at 0.01 and a power of 0.80, 698 partici-
pants were required to conduct a regression analysis with 

two independent variables. Over-recruitment accounted for 
an approximate 10% drop-out or missing data leading to 
exclusion from the final analyses. This ensured that even 
with missing data excluded, the sample size was sufficient 
for the purpose of the study.

Materials

Demographics questionnaire

Participants were provided with a demographic question-
naire, gathering information on age, gender, height, weight, 
weekly exercise quantity, and smoking behaviours. Par-
ticipants were also required to state whether they had ever 
received a diagnosis of ED, or mental health issue connected 
to body image/diet.

The Big‑Three Perfectionism scale Short‑form (BTPS‑SF 
[24])

The BTPS-SF consists of 16 items, designed to assess self-
reported levels of perfectionism. The items are arranged 
into three subscales: Rigid Perfectionism, Self-critical 
Perfectionism, and Narcissistic Perfectionism. Sample 
items include, ‘When I notice I have made a mistake, I feel 
ashamed’ and ‘It bothers me when people don’t notice how 
perfect I am’. Responses ranged from 1 (disagree strongly) 
to 5 (agree strongly), with a higher score indicating higher 
levels of perfectionism. With it displaying strong test–retest 
reliability and criterion validity [24], it is suitable for assess-
ing levels of perfectionism in the target demographic. Within 
the present study, sample alpha was α = 0.899, α = 0.881 for 
Rigid Perfectionism, α = 0.890 for Self-critical Perfection-
ism, and α = 0.783 for Narcissistic perfectionism.

The Mindful Eating Behavior scale (MEBS [78])

The MEBS consists of 17 items designed to assess self-
reported levels of ME. The items were arranged into four 
subscales: Focused Eating, Eating with Awareness, Eating 
in response to Hunger and Satiety Cues, and Eating with-
out Distraction. Sample items include, ‘I notice how my 
food looks’ and ‘I multi-task when I am eating’. Responses 
ranged from 1 (never) to 5 (very often), with a higher score 
indicating a higher level of ME. This scale was selected 
due to its good internal consistency and convergent validity 
[78]. Within the present study, sample alpha was α = 0.831 
for Focused Eating, α = 0.872 for Eating with Awareness, 
α = 0.855 for Eating in response to Hunger and Satiety cues, 
and α = 0.665 for Eating without Distraction.
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The Düsseldorf Orthorexia scale (E‑DOS [8])

The E-DOS consists of ten items designed to assess self-
reported levels of orthorexic eating behaviours. The items 
form a single scale and include questions such as ‘I try to 
avoid getting invited over to friends for dinner if I know they 
do not pay attention to healthy nutrition’. Responses ranged 
from 1 (never) to 4 (always), with a higher score indicating 
stronger orthorexic tendencies. This scale possesses great 
concurrent reliability and construct validity [7, 11], with 
Cronbach’s α = 0.816 in the present study.

Procedure

Participants responded to a range of online invitations via 
social media platforms. Interested individuals were pre-
sented with an information sheet and consent form online via 
the Qualtrics software. They then completed demographic 
questions, and were asked to formulate a unique identifying 
code, to maintain anonymity throughout. Upon completion, 
participants were presented with the three questionnaires, 
measuring perfectionism, ME, and self-reported ON ten-
dencies. They were then directed to a debrief form. This 
provided participants with the researcher’s contact details 
and support services should they experience any distress.

Results

Sample characteristics

The sample consisted of 670 participants, with a median age 
of 39 years (IQR = 29–51). Female participants made up a 

large proportion of the sample (88%), and 20% of partici-
pants reported adhering to a weight loss diet. The median 
exercise engagement was 4 times per week (IQR = 2–12) 
and the median BMI was 27.3 (IQR = 23.8–31.9). Height 
and weight were self-reported. Finally, 84% of participants 
were White–British and 80% were non-smokers.

Correlational analyses between ON, perfectionism, 
and ME

Correlational analyses were utilised to investigate the rela-
tionship between ON, perfectionism, ME, and BMI. It was 
found that the relationship between ON and perfectionism 
was significant, in a positive linear direction. However, 
despite showing a significant relationship, this association 
was weak to moderate, r(668) = 0.275, p < 0.001. Rigid 
perfectionism in particular showed the greatest correlation 
with ON r(668) = 0.296, p < 0.001. Moreover, perfection-
ism and ME were significantly associated. Analyses revealed 
significant negative correlations between the three dimen-
sions of ME and perfectionism (See Table 1), with eating 
without distraction demonstrating the highest correlation 
r(668) = – 0.256, p < 0.001. The focused eating facet was 
not significantly related to perfectionism.

Both the ‘hunger and satiety’ and ‘eating without distrac-
tion’ facets of ME were not significantly associated with ON 
in the present study. However, the ‘eating with awareness’ 
facet of ME demonstrated a weak but significant relation-
ship r(668) = – 0.068, p < 0.001. The focused eating facet 
of ME showed a significant positive correlation with ON, 
r(668) = 0.122, p = 0.002, suggesting that the association 
between ME and ON is complex, and can be further under-
stood by its different components (see Table 1).

Table 1  Means, standard deviations, bivariate correlations between BMI, mindful eating, perfectionism, orthorexia nervosa, and each subscale

BMI body mass index, HS Mindful Eating Hunger and Satiety subscale, FE Mindful Eating Focused Eating subscale, EA Mindful Eating Aware-
ness subscale, ED Mindful Eating Distraction subscale, RP Rigid Perfectionism subscale, SCP Self-critical Perfectionism subscale, NP Narcis-
sistic Perfectionism subscale, E-DOS English-Düsseldorf Orthorexia scale, BTPS Big-Three Perfectionism scale (Short-form)
a Is statistically significant at the 0.05 level
b Is statistically significant at the 0.01 level

Questionnaire scores 1 2 3 4 5 6 7 8 9 10 M SD

(1) BMI 28.19 5.51
(2) HS  – 0.302b 17.81 6.65
(3) FE  – 0.184b 0.367b 18.68 4.13
(4) EA  – 0.289b 0.296b 0.249b 11.82 2.94
(5) ED  – 0.181b 0.151b 0.178b 0.467b 20.84 4.17
(6) RP  – 0.031  – 0.018 0.108b  – 0.080a  – 0.132b 11.01 3.98
(7) SCP 0.085a  – 0.094a 0.023  – 0.236b  – 0.314b 0.631b 17.54 5.77
(8) NP  – 0.023  – 0.073 0.040  – 0.130b  – 0.128b 0.401b 0.373b 10.01 3.81
(9) E-DOS  – 0.026  – 0.044 0.122b  – 0.069b  – 0.070 0.296b 0.213b 0.163b 15.27 3.91
(10) BTPS 0.025  – 0.081a 0.065  – 0.198b  – 0.256b 0.831b 0.881b 0.687b 0.275b 38.57 11.01
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All four facets of ME demonstrated a significant moderate 
negative relationship with BMI (see Table 1), implying that 
as ME increases, reported BMI scores decrease. This impli-
cates ME in weight maintenance. The hunger and satiety ele-
ment of ME showed the highest correlation r(668) = – 0.302, 
p < 0.001, demonstrating the differences in the relative con-
tribution of the four facets of ME to BMI. Perfectionism and 
ON did not significantly relate to BMI.

Regression analyses between perfectionism, ME, 
and ON

To determine the influence of all predictor variables to ON, a 
multiple regression analysis was conducted, using BMI and 
perfectionism as predictors.

The model obtained was statistically significant [F(2, 
667) = 27.733, p < 0.001] and the predictive capacity cal-
culated through R2adj was 0.077. This revealed both BMI 
and perfectionism to predict 7.7% of the variance in ON. 
Interestingly, results indicated that only perfectionism 
(β = 0.276, p < 0.001) significantly predicted ON, whereas 
BMI (β = – 0.033, p = 0.379) did not. Therefore, people 
experiencing higher levels of perfectionism may have an 
increased risk of ON, although BMI has no predictive abili-
ties (see Table 2).

A further regression analysis was conducted with boot-
strapping, involving each subscale of the predictor variables. 

The model obtained was statistically significant [F = (7, 
662) = 11.342, p < 0.001], and the predicative capability 
calculated through R2adj was 0.098. This reveals that the 
subscales of both the Mindful Eating and Behaviour scale 
and the Big-Three Perfectionism scale predicted 9.8% of ON 
prevalence. Interestingly, results showed that rigid perfec-
tionism (β = 0.250, p = 0.001) in particular, demonstrated a 
significant predictive relationship with ON, of a medium 
effect size. This was supported by the bootstrapped confi-
dence intervals (CI). Moreover, the focused eating facet of 
ME, was also shown to significantly predict ON within the 
sample (β = 0.133, p < 0.001). This too was supported by the 
bootstrapped CI (see Table 3). The within-subjects design 
of this study indicates that as an individual traits of rigid 
perfectionism and focused eating behaviours increase inde-
pendently, the more susceptible they are to ON. Specifically, 
one unit increase on the E-DOS, led to 0.250 SD increase in 
perfectionism, and 0.133 increase in focused eating, inde-
pendently. This suggests that both areas are influential upon 
reported orthorexic eating behaviours.

Discussion

The first aim of the present study sought to investigate the 
relationship between perfectionism and ON. As anticipated, 
a significant positive correlation was observed, suggesting 
that individuals experiencing the highly critical and judge-
mental beliefs associated with perfectionism are more sus-
ceptible to orthorexic eating behaviours. These findings were 
consistent for each dimension of perfectionism. This impli-
cates the multidimensional concept of perfectionism in the 
onset and maintenance of problematic eating behaviours. 
This aligns with existing literature, which has repeatedly 
associated perfectionism with disordered eating [4, 13, 34] 
as well as ON [72]. Further regression analyses revealed 
rigid perfectionism to significantly predict orthorexic 

Table 2  Summary of multiple regression analyses for variables pre-
dicting orthorexia nervosa (N = 670)

BTPS Big-Three Perfectionism scale (Short-form), BMI Body mass 
index

Variable B SE B Beta t Significance

BTPS 0.098 0.013 0.276 7.415 0.000
BMI  – 0.023 0.026  – 0.033  – 0.881 0.379

Table 3  Summary of the 
criterion relationship with each 
predictor subscale

FE Mindful Eating subscale Focused Eating, HS Mindful Eating Hunger and Satiety subscale, EA Mindful 
Eating subscale Eating with Awareness, ED Mindful Eating subscale—Eating without Distraction, RP Per-
fectionism subscale, Rigid Perfectionism; NP Perfectionism subscale, Narcissistic Perfectionism; SC Per-
fectionism scale, Self-critical Perfectionism

Variable B SE B Standardised beta t Significance BCa 95% confi-
dence interval

Lower Upper

FE 0.126 0.038 0.133 3.278 0.001 0.050 0.204
HS  – 0.047 0.028  – 0.067  – 1.657 0.098  – 0.107 0.013
EA  – 0.059 0.058  – 0.044  – 1.016 0.310  – 0.175 0.055
ED  – 0.019 0.040  – 0.021  – 0.481 0.631  – 0.102 0.065
RP 0.245 0.048 0.250 5.057 0.000 0.149 0.344
NP 0.040 0.042 0.039 0.963 0.336  – 0.052 0.134
SC 0.010 0.034 0.014 0.283 0.777  – 0.059 0.075
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tendencies. This provides additional understanding into the 
observed interaction between perfectionism and ON. While 
each dimension of perfectionism is associated with ON, 
only the rigid perfectionism dimension predicts a significant 
increase in orthorexic eating behaviours. This suggests that 
perhaps the interaction between perfectionism and ON is 
complex, and should be understood by its varied dimensions.

The second aim of this study was to examine the rela-
tionship between ME and perfectionism. A negative cor-
relation was anticipated, and predictions were mostly sup-
ported, with three out of four ME facets demonstrating a 
significant negative association with perfectionism. This 
suggests that being more mindful of eating behaviours is 
associated with reduced perfectionist attitudes. Such find-
ings were consistent with previous literature into the broader 
concept of mindfulness, which has repeatedly demonstrated 
its negative association with perfectionism [34, 65]. With 
the present study extending the relevance of this interac-
tion to the eating spectrum, this relationship offers clinical 
relevance and aligned support. Specifically, this knowledge 
may prove invaluable when evaluating ME interventions in 
a clinical context. It is already well established in existing 
literature that perfectionism is a recurrent risk-factor for eat-
ing disorders [66, 74], so the negative association between 
ME and perfectionism, suggests that perhaps encouraging 
ME in perfectionist individuals, may reduce disordered eat-
ing behaviours.

The observed relationship between ME and perfection-
ism can be understood through the differing perspectives 
on self-judgement. ME is defined by its non-judgemental 
focus [44], whereas perfectionism is defined by its highly 
judgemental and self-critical characteristics [27, 35]. It is, 
therefore, unsurprising that these concepts were negatively 
associated in the present study. An additional finding in the 
present study was the negative association between ME and 
observed BMI scores. Higher scores on ME were associ-
ated with a lower BMI. This is consistent with the notion 
that ME promotes healthier decision-making regarding eat-
ing behaviours and dietary selection [9], and supports the 
interaction observed in previous literature [21, 60]. With 
reduced over-eating relating to lower BMI scores [5], the 
results of the present study are unsurprising. This offers 
valuable insight for the clinical field in the treatment of prob-
lematic eating behaviours as identified by high BMI values. 
The healthcare system should promote all dimensions of 
ME to foster a healthy BMI, defined by the National Health 
Service as being between 18.5 and 24.9 [61], but similarly 
observe any interactions with ON. A BMI of 18.5 or below 
indicates being underweight, and displays potentially disor-
dered eating behaviours [2, 61]. Those categorised as being 
‘underweight’, are identified as higher risk for restrictive 
eating behaviours [2]. It is, therefore, important that health-
care professionals acknowledge that the process of making 

‘healthier’ dietary decisions to achieve a reduced BMI may 
worsen orthorexic tendencies to restrict and consume only 
‘healthy’ foods. This knowledge should be conveyed to those 
conducting potential ME interventions, to apply caution to 
its applicability, and closely monitor its progression. How-
ever, it is important to note that BMI is not always indica-
tive of health, and fails to capture broader factors, including 
muscle mass and bone density [64, 76]. So, whilst BMI has a 
great utility in a clinical environment, it should not be relied 
upon as an indicator of health and wellbeing.

The final goal of this study was to investigate the interac-
tion between ME and ON. Based upon research into other 
ED it was predicted that higher scores on ME would nega-
tively correlate with orthorexic tendencies. Interestingly, it 
was only the ‘eating with awareness’ facet of ME, which 
is more of an indirect non-judgmental facet that supported 
these predictions. These findings suggest that promoting 
heightened awareness of eating during eating occurrences 
relates to reduced disordered eating behaviours. This is con-
sistent with the success of mindfulness-based eating and 
awareness training [41]. ME focuses more specifically on 
the awareness of food sensations and satiety, as opposed to 
the types of food consumed [60]. This process is well-suited 
to those with ON, who tend to divert attention and awareness 
to foods nutritional quality. Through listening to hunger and 
satiety cues instead, it may potentially reduce restriction and 
promote healthier eating behaviours. Alternatively, ME also 
seeks to increase awareness of unmindful eating behaviours, 
and its subsequent consequences on health and wellbeing 
[43]. In the context of ON, perhaps increased awareness 
of the eating process and its consequences may lead to an 
informed reduction in unhealthy orthorexic tendencies, 
thus potentially promoting overall health and well-being. 
Healthcare workers should utilise this knowledge to design 
effective interventions for those presenting with orthorexic 
tendencies. Interventions should attempt to increase aware-
ness towards the consequences of unmindful and orthorexic 
eating behaviours to reduce orthorexic symptomology.

An unexpected relationship was observed between the 
focused eating facet of ME, which is more of an atten-
tive facet, and orthorexic tendencies. As focused eating 
increased, so did reported orthorexic tendencies, implicat-
ing focused eating in the maintenance of disordered eating 
behaviours. This positive association opposes literature into 
ME and its positive effect on disordered eating behaviours 
[70, 77], nevertheless, offers valuable insight into the com-
plexity of ME. The observed relationship can be explained 
through the interaction between focused eating and memory 
recall [30].

Episodic memory has been identified as particularly 
influential among food-related decision-making, eating and 
satiety [15, 31, 32, 60], and literature suggests that memory 
can be improved through enhanced focus and attention [14], 
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implicating ME in both memory recall and food-related 
decisions. Martin, Davidson and McCroy (2017) found 
that enhanced episodic memory was linked to significantly 
higher dietary control and restraint, implicating episodic 
memory in problematic eating behaviours, while other work 
has highlighted the implications for clinical populations such 
as anorexia nervosa patients [29]. Findings from Martin, 
Davidson, and McCroy (2017) support the results of the pre-
sent study, explaining higher levels of orthorexic tendencies 
in terms of an increased focus on the eating process, and 
subsequent implications of episodic memory recall. This 
enhanced ability to recall food consumption is, therefore, 
associated with higher dietary control and restraint, both 
prominent symptoms of ON [40], but ON and episodic 
memory have not been explored in any scientific literature. 
Overall, both facets of ME associated to ON derived out of 
the behavioural aspects of the scale, and not the ‘decision-
making’ facets, which should be considered when creat-
ing population relevant interventions. Interventions should 
attempt to decrease orthorexic behaviours through reducing 
focused attention to food, and decreasing memory recall as a 
result. Previous literature implies that this would reduce the 
restrictive and controlling behaviours associated with ON.

Strengths and limitations

This study had several limitations that should be acknowl-
edged. First, demographic characteristics may have influ-
enced the observed results. With a large proportion of the 
sample identifying as female and White–British, caution 
should be applied when attempting to generalise these find-
ings to the wider population. Future research should rep-
licate these findings with a more diverse sample to aid a 
more universal understanding into the observed interaction. 
Finally, a small proportion of the sample are described as 
‘elderly’ by the World Health Organisation (n = 27). These 
data, therefore, contains details on both adults and elderly 
participants, which was not considered in initial analy-
ses. Research has shown that food intake and motivations 
to eat can decline with aging [20], suggesting that eating 
behaviours in this age category may be different to other 
age groups. This should be considered when interpreting 
the results.

There were also important limitations to discuss, inde-
pendent of demographics. First, the online nature of data 
collection meant that BMI was self-reported. The accuracy 
of reported BMI’s can, therefore, not be validated, and cau-
tion should be applied when interpreting variable relation-
ships with BMI. However, given the COVID-19 restrictions 
in place during data collection, it would have been unethical 
to obtain such data physically. Second, the cross-sectional 
nature of the study inhibits the ability to infer causality. 
Future research should build upon these findings, utilising 

an experimental design to allow greater exploration of the 
observed relationship. Third, despite the Düsseldorf Ortho-
rexia scale being praised for its valid account for orthorexic 
tendencies, it is important to note that ON is not yet clas-
sified as a clinical disorder [63]. For this reason, there is 
currently no diagnostic criterion to aid in the diagnosis or 
identification of the disorder, and so measurement tools lack 
consistency. Scores of ON should, therefore, be interpreted 
with caution. Finally, despite achieving a relatively large 
sample size, the exclusion criteria disqualified 87 sets of 
data, leaving the sample size marginally below the 698-par-
ticipant target. This should be acknowledged when interpret-
ing the data, although, the sample size remains sufficient for 
the conclusions reached.

What is already known on this subject?

Previous investigations indicate that mindfulness is associ-
ated with a range of problematic eating behaviours, includ-
ing those that are restrictive in nature.

What does this study add?

A significant association between ME and ON was observed, 
one that is unique to other research in the area. The focused 
eating dimension of ME was associated with increased orth-
orexic eating behaviours. These data confirm the complexity 
of ME as a concept, and offer further understanding into ON. 
To date, ON remains largely misunderstood in terms of diag-
nosis and treatment, a result of inconsistent and insensitive 
measurement strategies [73]. It is, therefore, hoped that this 
research will assist in establishing the clinical relevance and 
understanding of ON in association with and across different 
variables. Future research should build upon these findings, 
to assist in the clinical goal of understanding ON in terms 
of diagnosis and treatment.
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