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Abstract
Objectives  This study examined the mediating effect of psychological distress and mindful eating behaviors 
between orthorexia nervosa and academic self-efficacy among Lebanese university female students.

Methods  A total of 769 female participants enrolled in this cross-sectional study (mean age 21.58 ± 3.20 years). A 
self-administered questionnaire was distributed among university female students. The questionnaire consisted of 
Mindful Eating Behaviors Scale, ORTO-R, Depression Anxiety Stress Scale, and Arabic version of Academic Self-Efficacy 
Scale.

Results  The results showed that psychological distress fully mediated the association between orthorexia nervosa 
and academic self-efficacy; higher orthorexia nervosa was significantly associated with less psychological distress 
(β= -0.31, p =.05), with more psychological distress significantly associated with lower academic self-efficacy (β= 
-0.32, p =.09). Focused eating fully mediated the association between orthorexia nervosa and academic self-efficacy; 
higher orthorexia nervosa was significantly associated with less focused eating (β=-0.09, p =.04), with more focused 
eating significantly associated with better academic self-efficacy (β = 1.40, p =.10). Orthorexia nervosa was not directly 
associated with academic self-efficacy in both models.

Conclusion  This study shed light on important connections between orthorexia nervosa, psychological distress, 
mindful eating behaviors, and academic self-efficacy within the Lebanese context. The findings will have practical 
implications for both educational institutions and healthcare providers striving to support young female adults’ overall 
well-being and academic success.
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Introduction
Academic self-efficacy is the term used to describe stu-
dents’ attitudes and ideas about their potential for aca-
demic success [1]. It also includes their confidence in 
completing assignments and understanding the subject 
well [1]. Academic self-efficacy can act as a direct or indi-
rect indicator of academic achievement and performance 
[2, 3]. Previous studies indicated that students’ academic 
self-efficacy and performance are affected by many fac-
tors (self-motivation, family income, life perspective, 
student background), which carry substantial influence 
[4, 5]. Students perceive that factors associated with the 
institution significantly impact their performance, pri-
marily because they prefer a serene and conducive uni-
versity environment [4, 5]. Additionally, students hold 
the belief that educators with effective teaching skills and 
a diverse range of teaching methods positively influence 
their academic outcomes [6, 7]. In recent years, research-
ers have focused on exploring the relationships between 
academic performance and several key indicators related 
to physical and mental health [2, 8]. Among the key men-
tal health correlates of academic self-efficacy and perfor-
mance is eating disorders [9–11].

The relationship between orthorexia nervosa and 
academic self-efficacy
In various scientific domains, there has been a notable 
surge in interest regarding health and the adoption of 
wholesome eating habits [12–17]. Our dietary choices 
impact not only physical development and growth but 
also overall fitness and well-being [13, 15, 16]. However, 
an excessive fixation on the quality of food can poten-
tially have negative consequences. The phenomenon of 
Orthorexia Nervosa (ON) has garnered considerable 

attention in recent research. ON involves an excessive 
preoccupation with food quality, meticulous food prepa-
ration, and stringent nutritional criteria [18]. While it’s 
not officially recognized as a distinct eating disorder in 
widely accepted diagnostic manuals like the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-5), it 
has been discussed in the literature as a concept related 
to disordered eating [18]. ON is different from anorexia 
nervosa, which is typically focus on the quantity of food 
and the fear of gaining weight and well defined in DSM-5 
[19]. People with anorexia often have a distorted body 
image and engage in extreme efforts to restrict their cal-
orie intake, leading to significant weight loss [19]. Both 
orthorexia and clinical eating disorders exist on a spec-
trum of disordered eating behaviors [20]. There may be 
some overlap between orthorexia and other eating dis-
orders, but they are distinct in their primary focus and 
motivation [20]. In parallel, research has shown that indi-
viduals with ON may experience adverse effects on their 
academic performance due to rigid dietary restrictions 
that can lead to nutrient deficiencies and impaired cog-
nitive functioning [21]. However, there is to date scarce 
research focusing on the relationship between ON and 
academic outcomes. The present study proposes to add 
to the body of knowledge available by examining the role 
of possible mediators (i.e., mindful eating and psycho-
logical distress) in this relationship. Figure  1 illustrates 
the proposed conceptual framework representing the 
expected relationships between this study’s variables.

Mindful eating and psychological distress as possible 
mediators
Mindful eating is the act of eating while being in a state of 
non-judgmental awareness, shifting one’s attention to the 
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Fig. 1  A conceptual framework illustrating the pathways between study variables
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food and mind-body connection. Thus, allowing explo-
ration of the complex cognitive-biological experience of 
eating [22, 23]. This healing eating mode favorably affects 
problematic eating habits (e.g., desensitizing hunger and 
satisfaction cues) and digestive disturbances attributed 
to stress [22, 23]. Mindfulness has been demonstrated to 
have a negative association with various aspects of disor-
dered eating, including dietary restrictions and obsessive 
preoccupations with food [24]. These behaviors are often 
observed in ON-individuals, emphasizing the potential 
relevance of mindfulness in addressing ON [24]. Addi-
tionally, Strahler’s research indicates that mindfulness 
can moderate orthorexia eating tendencies while also 
offering protective effects against eating disorder pathol-
ogy [25]. As a result, although research on this topic is 
limited, it hints at the direct influence of mindfulness on 
ON. This lays the groundwork for further investigation in 
this area, particularly focusing on mindfulness practices 
specific to eating behaviors. Additionally, mindful eating 
behaviors have positively influenced academic outcomes 
[5]. By practicing awareness and being present while con-
suming food choices that nourish both body and mind, 
students may experience increased concentration levels 
that translate into improved academic outcomes [26].

Psychological distress is another significant aspect 
affecting academic outcomes [27]. Students facing stress-
ors such as anxiety or depression may struggle with 
maintaining focus and motivation, leading to decreased 
productivity in their studies [28]. It is worth noting that 
prior research has examined the role of psychologi-
cal distress and mindful eating as potential mediators 
between eating disorders and various factors, but nota-
bly, academic self-efficacy was not included in these stud-
ies [13, 29].

The present study
In this study, concentrating on female students aimed 
to provide a more targeted exploration of the pathways 
between ON, psychological distress, mindful eating and 
academic self-efficacy within a specific demographic, as 
existing literature suggests that ON and its associations 
with psychological distress and mindful eating behav-
iors may exhibit gender-specific patterns (e.g., [30, 31]). 
Understanding these factors can have significant implica-
tions for educational institutions and healthcare provid-
ers in developing appropriate interventions or support 
systems for students struggling with orthorexia nervosa 
or related issues that may impact their academic self-
efficacy. Furthermore, conducting this study in Lebanon 
allows us to contribute to the limited existing research 
on orthorexia nervosa within Middle Eastern coun-
tries. Therefore, this study aimed to examine the medi-
ating effect of psychological distress and mindful eating 

behaviors between ON and academic self-efficacy among 
a sample of Lebanese university female students.

Methods
Study design
A self-administered anonymous questionnaire utilizing 
Google Forms was used for a cross-sectional study con-
ducted between May and August 2023. Using the snow-
ball method, the link was distributed among the female 
university students, who fulfilled the following inclusion 
criteria: (1) 18 years or older and (2) Lebanese student. 
Excluded were those who refused to participate in the 
study. The research team approached students, who were 
asked to forward the link to other friends. After provid-
ing digital informed consent, participants were asked to 
complete the questionnaire, which was presented in a 
pre-randomised order to control for order effects. The 
survey was anonymous and participants completed the 
survey voluntarily and without remuneration, in approxi-
mately 20 min on average.

Minimal sample size
A minimal sample of 410 was deemed necessary using 
the formula suggested by Fritz and MacKinnon [32] to 
estimate the sample size: n = L

f2 + k + 1, where f=0.14 for 
small effect size, L=7.85 for an α error of 5% and power 
β = 80%, and k=8 variables to be entered in the model.

Questionnaire
The questionnaire consisted of two main sections. The 
first section was sociodemographic, including age (in 
years), Household Crowding Index (number of persons 
divided by number of rooms in the house) [33], Finan-
cial burden (self-reported on a scale from 1 to 10, with 10 
indicating heaviest burden), Body Mass Index (calculated 
according to the World Health Organization formula 
[34]), Physical activity index (calculated by multiply-
ing the intensity by the strength by the frequency of the 
physical activity [35]). We also asked questions related 
to the student specialization (Scientific/Non-scientific), 
alcohol drinking status, regularity of menses status, pres-
ence of pelvic pain, and cigarette and waterpipe smoking 
status.

The second section consisted of the following scales:
Mindful Eating Behaviors Scale [36]. Validated in Leba-

non [37], it is composed of 17 items rated on a 5-point 
Likert scale (1 = never to 5 = very often). This scale yields 
four different domains of attentive mindful eating: 
Focused Eating (5 items), Eating in response to Hunger 
and Satiety Cues (5 items), Eating with Awareness (3 
items), and Eating Without Distraction (4 items). Higher 
scores reflect more mindful eating behaviors. The results 
of the reliability analysis of the four domains showed 
the following results: Focused Eating (ω = 0.93/ α = 0.93), 
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Eating in response to Hunger and Satiety Cues (ω = 0.92/ 
α = 0.92), Eating with Awareness (ω = 0.85/ α = 0.84), and 
Eating Without Distraction (ω = 0.81/ α = 0.81).

ORTO-R. Validated in Lebanon [38, 39], the ORTO-R 
is the revised version of the ORTO-15 [40] used to assess 
orthorexia nervosa tendencies. ORTO-R has been sug-
gested due to the unstable factor structure of the ORTO-
15 across multiple populations. It is a six-item scale [41], 
scored from 0 (never) to 3 (always). Those 6 items were 
identified as the best markers of orthorexia nervosa. 
More orthorexia nervosa traits and behaviors are indi-
cated by higher ORTO-R scores [42] (ω = 0.80/ α = 0.80).

Depression Anxiety Stress Scale (DASS-8). Validated in 
Arabic [43], it’s a self-report questionnaire used to mea-
sure psychological distress. This scale is composed of 
eight items, in three subscales: depression (three items 
including ‘’ felt down hearted and blue’’), anxiety (three 
items including: ‘’ felt scared without reason’’), stress (two 
items including: ‘’ was using a lot of my mental energy 
‘’), rated on a 4-point Likert scale: ranging from ‘’0 = Did 
not apply to me at all’’ to ‘’3 = Applied to me very much 

or most of the time’’, higher scores indicate more psycho-
logical distress [43] (ω = 0.92/ α = 0.92).

Arabic version of the Academic Self-Efficacy Scale (ASE) 
[44] is an eight-item rapid assessment instrument devel-
oped by Chemers et al. (2001) [45] for the purposes of 
measuring a student’s confidence in their ability to suc-
cessfully perform several academic tasks. Each item is 
scored on a 7-point Likert scale (1 = strongly disagree to 
7 = strongly agree) (ω = 0.97/ α = 0.97).

Statistical analysis
The SPSS software v.26 was used for the statistical anal-
ysis. No missing data was found in our database as all 
questions were required in the Google form. McDonald’s 
ω and Cronbach’s α were computed for reliability analy-
sis. The academic self-efficacy score was considered nor-
mally distributed since the skewness and kurtosis values 
varied between ± 1.96. The Student t test was used to 
compare two means and the Pearson test to correlate two 
continuous variables. The mediation analysis was con-
ducted using PROCESS MACRO (an SPSS add-on) v3.4 
model 4 [46]; four pathways derived from this analysis: 
pathway A from the independent variable to the media-
tor, pathway B from the mediator to the dependent vari-
able, Pathways C and C’ indicating the total and direct 
effects from the independent to the dependent variable. 
Results were adjusted over all variables that showed a 
p <.25 in the bivariate analysis. We considered the media-
tion analysis to be significant if the Boot Confidence 
Interval did not pass by zero. P <.05 was deemed statisti-
cally significant.

Results
A total of 769 participants enrolled in this study (mean 
age = 21.58 ± 3.20 years). Other characteristics of the sam-
ple can be found in Table 1.

Bivariate analysis
The bivariate analysis results are shown in Tables 2 and 
3. A higher academic self-efficacy score was significantly 
found in participants who have a scientific major, who 
do not have pelvic pain and who do not smoke cigarettes 
and waterpipe. Moreover, higher academic self-efficacy 
was significantly correlated with more focused eating 
and hunger and satiety cues, whereas more psychological 
distress was significantly associated with lower academic 
self-efficacy.

Mediation analysis
The results of the mediation analysis are summarized in 
Table  4. Results were adjusted over the following vari-
ables: major, smoking cigarettes, smoking waterpipe and 
physical activity index. The results showed that psycho-
logical distress fully mediated the association between 

Table 1  Sociodemographic and other characteristics of the 
participants (n = 769)
Variable n (%)
Specialization
Scientific 602 (78.3%)
Non-scientific 167 (21.7%)
Alcohol drinking
No 689 (89.6%)
Yes 80 (10.4%)
Regular menses
No 168 (21.8%)
Yes 601 (78.2%)
Pelvic pain
No 597 (77.6%)
Yes 172 (22.4%)
Cigarette smoking
No 720 (93.6%)
Yes 49 (6.4%)
Waterpipe smoking
No 604 (78.5%)
Yes 165 (21.5%)

Mean ± SD
Age (years) 21.58 ± 3.20
Household crowding index 1.28 ± 0.58
Financial burden 5.30 ± 2.59
Body Mass Index (kg/m2) 22.61 ± 3.75
Physical activity index 22.28 ± 18.00
Psychological distress 10.75 ± 6.68
Hunger and satiety cues 12.01 ± 5.25
Eating with awareness 4.35 ± 3.23
Eating without distraction 6.34 ± 3.89
Dysmenorrhea 6.05 ± 2.45
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orthorexia nervosa and academic self-efficacy; higher 
orthorexia nervosa was significantly associated with less 
psychological distress, with more psychological distress 
significantly associated with lower academic self-efficacy 
(Fig. 2).

Focused eating fully mediated the association between 
orthorexia nervosa and academic self-efficacy; higher 
orthorexia nervosa was significantly associated with less 
focused eating, with more focused eating significantly 
associated with better academic self-efficacy (Fig.  3). It 

is noteworthy that orthorexia nervosa was not directly 
associated with academic self-efficacy in both models.

Discussion
ON, psychological distress and academic self-efficacy
The current study demonstrated that higher ON was sig-
nificantly associated with less psychological distress. This 
finding resonates with the results of previous study that 
examined Lebanese participants who met the ON cri-
teria who experienced decreased psychological distress 
[15]. A recent study found that ON was only marginally 
connected with psychological disorders such as depres-
sion, anxiety, and stress, and this effect was reduced in a 
German sample by healthy orthorexia [47]. Additionally, 
scientific studies have established a longstanding connec-
tion between nourishing diets—especially those abun-
dant in fruits, vegetables, fish, and whole grains—and a 
reduced likelihood of experiencing depression [12]. On 
the other hand, roughly 50% of individuals who adopt 
restrictive eating behaviors fulfill the requirements for 
a diagnosis of Generalized Anxiety Disorder (GAD). 
Additionally, about 15% of those grappling with eating 
disorders also experience social phobia, as indicated by 
research [48]. Conditions like major depressive disor-
der and various anxiety disorders, including GAD, have 
been identified as potential predisposing factors for the 
development of ON) [16]. These diverse findings could be 
attributed to many factors, a specific degree of stress has 

Table 2  Bivariate analysis of the categorical variables associated 
with academic self-efficacy
Variable Mean ± SD T df p
Major 2.40 767 0.017
Scientific 41.00 ± 15.20
Non-scientific 37.77 ± 15.94
Alcohol drinking − 0.63 767 0.529
No 40.18 ± 15.32
Yes 41.33 ± 16.18
Cigarette smoking 3.49 767 0.001
No 40.80 ± 15.29
Yes 32.92 ± 15.38
Waterpipe smoking 1.98 767 0.049
No 40.87 ± 15.38
Yes 38.20 ± 15.39
Numbers in bold indicate significant p values

Table 3  Correlation matrix of continuous variables
Variable 1 2 3 4 5 6 7 8 9 10 11
1. Academic self-efficacy 1
2. Age 0.001 1
3. Household crowding index 0.02 -0.06 1
4. Financial burden -0.03 -0.03 0.17*** 1
5. Body Mass Index -0.01 0.16*** -0.04 0.10** 1
6. Physical activity index 0.06 0.02 0.02 -0.06 0.06 1
7. Psychological distress -0.14*** 0.003 0.03 0.22*** 0.13*** -0.03 1
8. Focused eating 0.47*** 0.01 0.06 0.01 -0.01 0.08* -0.03 1
9. Hunger and satiety cues 0.41*** 0.04 0.03 -0.07 -0.13*** 0.06 -0.13*** 0.71*** 1
10. Eating with awareness -0.07 -0.04 -0.01 0.04 0.12** 0.02 0.18*** 0.05 0.12** 1
11. Eating without distraction 0.01 -0.06 -0.03 0.06 0.07* -0.002 0.21*** 0.13*** 0.19*** 0.65*** 1
Numbers in the table reflect Pearson correlation coefficients; *p <.05; **p <.01; ***p <.001

Table 4  Mediation analyses results, taking orthorexia nervosa as the independent variable, psychological distress/ mindful eating 
behaviors subscales as mediators and academic self-efficacy as the dependent variable

Direct effect Indirect effect
Mediators Beta SE P Beta Boot SE Boot CI
Psychological distress -0.17 0.11 0.123 0.10 0.03 0.04; 0.17*
Focused eating 0.05 0.10 0.633 -0.12 0.05 -0.23; -0.02*
Hunger and satiety cues -0.05 0.10 0.626 -0.02 0.05 -0.12; 0.07
Eating with awareness -0.10 0.11 0.354 0.03 0.02 -0.003; 0.07
Eating without distraction -0.07 0.11 0.546 -0.01 0.02 -0.05; 0.04
*indicates significant mediation. Direct effect refers to the direct association between orthorexia nervosa and academic self-efficacy without the effect of the 
mediator, whereas the indirect effect refers to the same association through the mediator (psychological distress/mindful eating behaviors)
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the potential to lead to adaptive responses, such as the 
development of a health-conscious focus on diet, known 
as healthy orthorexia. Stress exists on a spectrum of vary-
ing intensities, each prompting behaviors that can either 
be beneficial or detrimental [49].

The negative correlation of psychological elements, 
like anxiety and stress and ON in this study, implies the 
possibility of other factors influencing the connection 
between experiencing an eating disorder (ON) or fol-
lowing a typical pattern (healthy orthorexia) [29]. It is 
worth noting that anxiety is present in both individuals 

Fig. 3  (a) Relation between orthorexia nervosa and focused eating (R2 =.031); (b) Relation between focused eating and academic self-efficacy (R2 =.233); 
(c) Total effect of orthorexia nervosa on academic self-efficacy (R2 =.052); (c’) Direct effect of orthorexia nervosa on academic self-efficacy. Numbers are 
displayed as regression coefficients (standard error). * p <.05; ***p <.001

 

Fig. 2  (a) Relation between orthorexia nervosa and psychological distress (R2 =.084); (b) Relation between psychological distress and academic self-effi-
cacy (R2 =.046); (c) Total effect of orthorexia nervosa on academic self-efficacy (R2 =.052); (c’) Direct effect of orthorexia nervosa on academic self-efficacy. 
Numbers are displayed as regression coefficients (standard error). ***p <.001
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with maladaptive eating patterns like ON and those with 
regular eating patterns like healthy orthorexia, albeit 
with varying degrees of intensity [13]. Moreover, discrep-
ant results could be explained using different measuring 
instruments, different demographic characteristics and 
cultures [14, 17].

Another important finding was that psychological dis-
tress was significantly associated with lower academic 
self-efficacy. Consistent with our findings, several recent 
studies indicated a robust connection between indica-
tions of psychological discomfort, one’s belief in their 
academic capabilities, and their advancement in studies 
[11, 50–52]. Students who communicated experienc-
ing intense psychological distress were four times more 
prone to indicating low confidence in their academic abil-
ities and twice as prone to noting delayed advancement 
in their studies, in contrast to students who disclosed 
mild or moderate mental distress symptoms. Among 
those who conveyed severe mental distress, 27% had 
actively sought professional assistance, while 31% had 
contemplated seeking help [51]. A comprehensive review, 
encompassing 11 studies across three distinct countries, 
substantiated a definite correlation between subpar emo-
tional well-being and a setback in academic advance-
ment [53]. Depressive disorders lead to decreased mood, 
impaired cognitive abilities, a diminished sense of cop-
ing and interpersonal interest, alongside decreased 
energy levels. In a reciprocal manner, both depression 
and anxiety frequently impact memory and concentra-
tion, thereby complicating the process of acquiring fresh 
knowledge and effectively dealing with examination sce-
narios [54, 55].

Distress, academic self-efficacy, and ON are intercon-
nected psychological variables that can influence and 
reinforce each other. The mediating effect of psychologi-
cal distress suggests that it could act as an intermediary 
factor between ON and academic self-efficacy. Compre-
hending this mediating role can be highly beneficial for 
designing prevention and intervention approaches. Col-
laborative efforts between educational institutions and 
mental health professionals can be employed to offer 
assistance and resources to students grappling with aca-
demic stress [11, 56, 57]. This, in turn, can help mitigate 
the likelihood of resorting to unhealthy coping mecha-
nisms such as Orthorexia Nervosa. The mediating impact 
of psychological distress in the association between aca-
demic self-efficacy and Orthorexia Nervosa underscores 
the significance of addressing mental health issues within 
educational settings [20]. It underscores that academic 
achievement and mental well-being are interconnected 
and should be holistically considered to foster positive 
behaviors and outcomes.

ON, mindful eating and academic self-efficacy
The aspect of “focused eating” within the mindful eating 
behavior subscale displayed a significant negative rela-
tionship with ON (higher orthorexia nervosa was sig-
nificantly associated with less focused eating). Although 
this association was proved in previous studies in oppo-
site direction to this study (the influence of mindful 
eating on ON was the tested association), research find-
ings have consistently indicated an inverse connection 
between trait mindfulness and the symptoms of disor-
dered eating [58, 59]. Absolutely, promoting mindful-
ness in the context of eating can indeed have a positive 
impact on addressing problematic eating behaviors [60]. 
Certainly, mindful eating has been linked to a decrease 
in symptoms of eating disorders and restrictive eating 
[1, 38]. In a study by Taylor, Daiss, and Krietsch (2015), 
it was discovered that individuals with higher scores in 
mindful eating exhibited lower levels of eating disorders 
symptoms, particularly those related to constant think-
ing about food. This preoccupation with food is a fun-
damental aspect of ON [40]. As such, it is plausible to 
anticipate a similar positive influence within the context 
of ON. Furthermore, there is accumulating evidence that 
interventions grounded in mindfulness are proving to be 
effective treatments for eating disorders [61]. Addition-
ally, focused eating was significantly associated with bet-
ter academic self-efficacy in this study. Previous studies 
indicated that healthy eating habits have a positive effect 
on students’ academic performance [62–64]. In times of 
academic stress, individuals may resort to focused eat-
ing as means of coping. The practice of carefully orga-
nizing and regulating one’s dietary choices can create 
a feeling of structure and accomplishment, offering a 
temporary relief from the pressures associated with aca-
demic self-efficacy and improve academic performance. 
Accordingly, focused eating was a mediator between the 
academic self-efficacy and ON with no direct association 
between academic self-efficacy and ON. In this context, 
the term “mediator” signifies that focused eating might 
function as an intermediate factor that sheds light on 
the connection between academic self-efficacy and ON. 
It implies that individuals with strong academic self-
efficacy may be more inclined to practice focused eating, 
which, in turn, could lower the risk of developing ON by 
adopting a healthy lifestyle. It is crucial to emphasize that 
ON will not necessarily develop in all individuals with 
low academic self-efficacy, and not everyone who adopts 
focused eating habits will necessarily excel academically. 
The association between these factors can greatly vary 
among individuals and is influenced by various personal, 
cultural, and environmental factors.

The findings suggest a potential link between academic 
self-efficacy, focused eating, and ON, with focused eat-
ing potentially playing a mediating role by acting as a 
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coping mechanism for academic stress. However, it is 
essential to acknowledge that individual experiences and 
outcomes can diverge significantly, and further research 
is required to fully comprehend the intricate interplay 
among these variables.

Clinical implications
Our study sheds light on mindful eating behaviors, aca-
demic self-efficacy, and orthorexic eating, along with 
their connections to sociodemographic factors and medi-
ating relationships. Given that orthorexia is a relatively 
new eating disorder not yet fully recognized as a distinct 
pathology, our findings pave the way for further explora-
tion of ON, both within Lebanon and on a global scale. 
At institutional level, school-based mental health profes-
sionals can benefit from our findings by tailoring inter-
ventions to address orthorexia nervosa among students, 
and help mitigate its possible negative effects on their 
academic self-efficacy. The identification of mediating 
relationships underscores the importance of comprehen-
sive assessments that consider both psychological dis-
tress and mindful eating practices. This knowledge can 
inform targeted interventions to promote healthy eating 
habits and psychological well-being among university 
students. To this end, school-based interventions inte-
grating mindfulness, which showed promising results in 
improving academic outcomes [56], can be implemented. 
There remains substantial groundwork to be covered in 
terms of enhancing the utilization and acceptability of 
mindful eating interventions for effectively altering eat-
ing behaviors. Future research is warranted and should 
explore the development and implementation of evi-
dence-based interventions targeting orthorexia nervosa, 
mindful eating behaviors, and academic self-efficacy. 
Specifically, investigating the long-term impact of mind-
fulness-based interventions on eating behaviors and aca-
demic outcomes through extended and more frequent 
follow-ups can contribute to the refinement of interven-
tion strategies. Finally, as orthorexic attitudes [65] and 
mindful eating [66] among students may be prone to 
cultural differences, the present findings need to be repli-
cated and confirmed in future research in other countries 
and cultural backgrounds.

Study limitations
The study at hand encountered inherent constraints, 
notably the cross-sectional design, which necessitates 
careful consideration when interpreting the findings 
as cause-and-effect relationship cannot be established. 
Additionally, the data were gathered via a questionnaire, 
which introduces a potential for bias associated with self-
report measures and the subjective nature of responding 
to the items. The range of measurement tools and the 
limited number of studies delving into the intermediary 

function of psychological factors and mindful eating 
linking academic self-efficacy and orthorexia restricted 
our discussion. As a result, our discussion was rooted 
in hypotheses. The sample consisted only of female stu-
dents, and thus findings may not be generalizable to 
males. There is a potential for residual confounding bias 
because not all factors linked to academic self-efficacy 
were considered into this study (such as premenstrual 
syndrome [67], dietary intake behaviors [68], comorbid 
mental health issues [69], profession (athletes, models) 
[70], having polycystic ovary syndrome [71], academic 
performance based on the cumulative grade point aver-
age, and a history of repeating semesters/failure [72]). 
For instance, marital status and religion were omitted; 
considering Lebanon’s population makeup, Muslims and 
Christians may have distinct dietary practices. Addition-
ally, participants were not screened for eating disorders 
prior to data collection. Conversely, the utilization of a 
random sampling technique to choose our participants 
enables the extrapolation of our findings to the broader 
Lebanese population.

Conclusion
Our findings indicated that focusd eating and psycho-
logical distress acted as a mediator between ON and aca-
demic self-efficacy. Understanding the influence of these 
factors can offer educators and policymakers valuable 
insights as they work to create comprehensive strategies 
that nurture and facilitate students’ academic journeys. 
These outcomes establish a foundation for future inves-
tigations into the interplay of mindful eating behavior, 
psychopathology, orthorexia, and academic self-efficacy 
across diverse populations.

Acknowledgements
The authors would like to thank all participants.

Author contributions
SH, FFR, and SO designed the study; MB and NS drafted the manuscript; SH 
carried out the analysis and interpreted the results; FS, MD and DM collected 
the data. All authors reviewed the final manuscript and gave their consent.

Funding
None.

Data availability
All data generated or analyzed during this study are not publicly available 
due the restrictions from the ethics committee, but are available upon a 
reasonable request from the corresponding author.

Declarations

Ethics approval and consent to participate
Ethics approval for this study was obtained from the ethics committee of the 
School of Pharmacy at the Lebanese International University (2023RC-016-
LIUSOP). Written informed consent was obtained from all subjects; the online 
submission of the soft copy was considered equivalent to receiving a written 
informed consent. All methods were performed in accordance with the 
relevant guidelines and regulations.



Page 9 of 10Barakat et al. BMC Public Health          (2024) 24:352 

Consent for publication
Not applicable.

Competing interests
The authors have nothing to disclose.

Author details
1Department of Clinical Pharmacy and Therapeutics, Faculty of Pharmacy, 
Applied Science Private University, Amman, Jordan
2Middle East University Research Unit, Middle East University, Amman, 
Jordan
3Prosthodontic Department, School of Dentistry, The University of Jordan, 
Amman, Jordan
4Prosthodontic Department, Jordan University Hospital, Amman, Jordan
5College of Pharmacy, Gulf Medical University, Ajman, United Arab 
Emirates
6School of Pharmacy, Lebanese International University, Beirut, Lebanon
7School of Medicine and Medical Sciences, Holy Spirit University of Kaslik, 
JouniehP.O. Box 446, Lebanon
8The Tunisian Center of Early Intervention in Psychosis, Department of 
Psychiatry “Ibn Omrane”, Razi hospital, 2010 Manouba, Tunisia
9Faculty of Medicine of Tunis, Tunis El Manar University, Tunis, Tunisia
10School of Arts and Sciences, Social and Education Sciences Department, 
Lebanese American University, Jbeil, Lebanon

Received: 13 September 2023 / Accepted: 18 January 2024

References
1.	 Schunk DH, Ertmer PA. Self-regulation and academic learning: self-efficacy 

enhancing interventions. Handbook of self-regulation. edn.: Elsevier; 2000. 
pp. 631–49.

2.	 Tadese M, Yeshaneh A, Mulu GB. Determinants of good academic perfor-
mance among university students in Ethiopia: a cross-sectional study. BMC 
Med Educ. 2022;22(1):1–9.

3.	 Meng Q, Zhang Q. The influence of academic self-efficacy on university 
students’ academic performance: the mediating effect of academic engage-
ment. Sustainability. 2023;15(7):5767.

4.	 Hayat AA, Shateri K, Amini M, Shokrpour N. Relationships between academic 
self-efficacy, learning-related emotions, and metacognitive learning strate-
gies with academic performance in medical students: a structural equation 
model. BMC Med Educ. 2020;20(1):1–11.

5.	 Hadi NU, Muhammad B. Factors Influencing Postgraduate Students’ Perfor-
mance: A high order top down structural equation modelling approach. 
Educational Sciences: Theory Practice 2019, 19(2).

6.	 Van TD, Thi KCN, Thi HPT. Data survey on the factors affecting students’ sat-
isfaction and academic performance among private universities in Vietnam. 
Data in Brief. 2020;33:106357.

7.	 Wijaya TT, Yu B, Xu F, Yuan Z, Mailizar M. Analysis of factors affecting academic 
performance of Mathematics Education Doctoral students: a structural equa-
tion modeling Approach. Int J Environ Res Public Health 2023, 20(5).

8.	 Grøtan K, Sund ER, Bjerkeset O. Mental health, academic self-efficacy and 
study progress among college students–the SHoT study, Norway. Front 
Psychol. 2019;10:45.

9.	 Adelantado-Renau M, Beltran Valls MR, Toledo Bonifás M, Bou-Sospedra C, 
Pastor MC, Moliner-Urdiales D. The risk of eating disorders and academic 
performance in adolescents. DADOS study; 2018.

10.	 Claydon E, Zullig KJ. Eating disorders and academic performance among 
college students. J Am Coll Health. 2020;68(3):320–5.

11.	 Krafchek J, Kronborg L. Sources of global academic self-efficacy in academi-
cally high-achieving females before the onset of disordered eating. Gifted 
Talented International. 2015;30(1–2):49–60.

12.	 Lai JS, Hiles S, Bisquera A, Hure AJ, McEvoy M, Attia J. A systematic review and 
meta-analysis of dietary patterns and depression in community-dwelling 
adults. Am J Clin Nutr. 2014;99(1):181–97.

13.	 Awad E, Salameh P, Sacre H, Malaeb D, Hallit S, Obeid S. Association between 
impulsivity and orthorexia nervosa / healthy orthorexia: any mediating effect 
of depression, anxiety, and stress? BMC Psychiatry. 2021;21(1):604.

14.	 Brytek-Matera A, Pardini S, Modrzejewska J, Modrzejewska A, Szymanska P, 
Czepczor-Bernat K, Novara C. Orthorexia Nervosa and its association with 

obsessive-compulsive disorder symptoms: initial cross-cultural comparison 
between Polish and Italian university students. Eat Weight Disorders: EWD. 
2022;27(3):913–27.

15.	 Farchakh Y, Hallit S, Soufia M. Association between orthorexia nervosa, 
eating attitudes and anxiety among medical students in Lebanese 
universities: results of a cross-sectional study. Eat Weight Disorders: EWD. 
2019;24(4):683–91.

16.	 Koven NS, Abry AW. The clinical basis of orthorexia nervosa: emerging per-
spectives. Neuropsychiatr Dis Treat. 2015;11:385–94.

17.	 Novara C, Pardini S, Maggio E, Mattioli S, Piasentin S. Orthorexia Nervosa: 
over concern or obsession about healthy food? Eat Weight Disorders: EWD. 
2021;26(8):2577–88.

18.	 Donini LM, Barrada JR, Barthels F, Dunn TM, Babeau C, Brytek-Matera A, Cena 
H, Cerolini S, Cho HH, Coimbra M, et al. A consensus document on definition 
and diagnostic criteria for orthorexia nervosa. Eat Weight Disorders: EWD. 
2022;27(8):3695–711.

19.	 Garfinkel PE. Classification and diagnosis of eating disorders. Volume 2. Eating 
disorders obesity: A comprehensive handbook;; 2002.

20.	 Horovitz O, Argyrides M. Orthorexia and Orthorexia Nervosa: a Compre-
hensive examination of prevalence. Risk Factors Diagnosis and Treatment 
Nutrients. 2023;15(17):3851.

21.	 Parra-Fernández M-L, Rodríguez-Cano T, Onieva-Zafra M-D, Perez-Haro MJ, 
Casero-Alonso V, Fernández-Martinez E, Notario-Pacheco B. Prevalence 
of orthorexia nervosa in university students and its relationship with 
psychopathological aspects of eating behaviour disorders. BMC Psychiatry. 
2018;18:1–8.

22.	 Gaylord SA, Palsson OS, Garland EL, Faurot KR, Coble RS, Mann JD, Frey W, 
Leniek K, Whitehead WE. Mindfulness training reduces the severity of irritable 
bowel syndrome in women: results of a randomized controlled trial. Am J 
Gastroenterol. 2011;106(9):1678–88.

23.	 Gaylord SA, Whitehead WE, Coble RS, Faurot KR, Palsson OS, Garland EL, Frey 
W, Mann JD. Mindfulness for irritable bowel syndrome: protocol develop-
ment for a controlled clinical trial. BMC Complement Altern Med. 2009;9:24.

24.	 Depa J, Barrada JR, Roncero M. Are the Motives for Food Choices Different in 
Orthorexia Nervosa and Healthy Orthorexia? Nutrients 2019, 11(3).

25.	 Strahler J. Trait mindfulness differentiates the interest in healthy diet from 
orthorexia nervosa. Eat Weight Disorders: EWD. 2021;26(3):993–8.

26.	 Morshed MB, Kulkarni SS, Saha K, Li R, Roper LG, Nachman L, Lu H, Mirabella 
L, Srivastava S, de Barbaro K. Food, mood, context: examining college 
students’ eating context and mental well-being. ACM Trans Comput Healthc. 
2022;3(4):1–26.

27.	 March-Amengual J-M, Cambra Badii I, Casas-Baroy J-C, Altarriba C, Comella 
Company A, Pujol-Farriols R, Baños J-E, Galbany-Estragués P, Comella Cayuela 
A. Psychological distress, burnout, and academic performance in first year 
college students. Int J Environ Res Public Health. 2022;19(6):3356.

28.	 Mundia L. Effects of Psychological Distress on Academic Achievement in Bru-
nei Student teachers: Identification challenges and Counseling implications. 
High Educ Stud. 2011;1(1):51–63.

29.	 Awad E, Salameh P, Sacre H, Malaeb D, Hallit S, Obeid S. Association between 
impulsivity and healthy orthorexia: any moderating role of personality traits? 
Psychol Health Med. 2022;27(8):1832–41.

30.	 Martz DM, Handley KB, Eisler RM. The relationship between feminine 
gender role stress, body image, and eating disorders. Psychol Women Q. 
1995;19(4):493–508.

31.	 Breton É, Juster RP, Booij L. Gender and sex in eating disorders: a narrative 
review of the current state of knowledge, research gaps, and recommenda-
tions. Brain Behav. 2023;13(4):e2871.

32.	 Fritz MS, Mackinnon DP. Required sample size to detect the mediated effect. 
Psychol Sci. 2007;18(3):233–9.

33.	 Melki IS, Beydoun HA, Khogali M, Tamim H, Yunis KA. National Collaborative 
Perinatal neonatal N: Household crowding index: a correlate of socioeco-
nomic status and inter-pregnancy spacing in an urban setting. J Epidemiol 
Community Health. 2004;58(6):476–80.

34.	 World Health Organization. Body mass index (BMI). Available from:https://
www.who.int/data/gho/data/themes/topics/topic-details/GHO/
body-mass-index

35.	 Weary-Smith KA. Validation of the physical activity index (PAI) as a measure 
of total activity load and total kilocalorie expenditure during submaximal 
treadmill walking. University of Pittsburgh; 2007.

36.	 Winkens LH. Mindful eating Behavior Scale (MEBS). Handbook of Assessment 
in Mindfulness Research. edn.: Springer; 2022. pp. 1–13.

https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index


Page 10 of 10Barakat et al. BMC Public Health          (2024) 24:352 

37.	 Fekih-Romdhane F, Malaeb D, Fawaz M, Chammas N, Soufia M, Obeid S, Hallit 
S. Translation and validation of the mindful eating behaviour scale in the 
arabic language. BMC Psychiatry. 2023;23(1):120.

38.	 Rogoza R, Mhanna M, Gerges S, Donini LM, Obeid S, Hallit S. Validation of the 
arabic version of the ORTO-R among a sample of Lebanese young adults. Eat 
Weight Disorders: EWD. 2022;27(6):2073–80.

39.	 Hallit S, Brytek-Matera A, Obeid S. Orthorexia nervosa and disordered eating 
attitudes among Lebanese adults: assessing psychometric proprieties of the 
ORTO-R in a population-based sample. PLoS ONE. 2021;16(8):e0254948.

40.	 Donini LM, Marsili D, Graziani MP, Imbriale M, Cannella C. Orthorexia nervosa: 
validation of a diagnosis questionnaire. Eat Weight Disord. 2005;10(2):e28–32.

41.	 Rogoza R, Donini LM. Introducing ORTO-R: a revision of ORTO-15: based on 
the re-assessment of original data. Eat Weight Disorders-Studies Anorexia 
Bulimia Obes. 2021;26:887–95.

42.	 Obeid S, Hallit S, Akel M, Brytek-Matera A. Orthorexia nervosa and its associa-
tion with alexithymia, emotion dysregulation and disordered eating attitudes 
among Lebanese adults. Eat Weight Disorders-Studies Anorexia Bulimia Obes 
2021:1–10.

43.	 Ali AM, Hori H, Kim Y, Kunugi H. The Depression anxiety stress scale 8-Items 
expresses Robust Psychometric properties as an Ideal Shorter Version of the 
Depression anxiety stress scale 21 among healthy respondents from three 
continents. Front Psychol. 2022;13:799769.

44.	 Al Mohazie MF. Reliability and validity of an arabic translation of academic 
self-efficacy scale (ASE) on students at king faisal university. Wayne State 
University; 2018.

45.	 Chemers MM, Hu L-t, Garcia BF. Academic self-efficacy and first year college 
student performance and adjustment. J Educ Psychol. 2001;93(1):55.

46.	 Hayes AF. Introduction to mediation, moderation, and conditional process 
analysis: a regression-based approach. Guilford publications; 2017.

47.	 Strahler J, Hermann A, Schmidt NM, Stark R, Hennig J, Munk AJ. Food cue-
elicited brain potentials change throughout menstrual cycle: modulation 
by eating styles, negative affect, and premenstrual complaints. Horm Behav. 
2020;124:104811.

48.	 Pallister E, Waller G. Anxiety in the eating disorders: understanding the over-
lap. Clin Psychol Rev. 2008;28(3):366–86.

49.	 Zhunissova M, Shalkarova Z, Shalkarova Z, Nuskabayeva G, Sadykova K, 
Madenbay K, Grjibovski A. Psychoemotional stress and eating behavior in 
Kazakhstan. Ekologiya Cheloveka 2015:36–45.

50.	 Keyes CL, Eisenberg D, Perry GS, Dube SR, Kroenke K, Dhingra SS. The rela-
tionship of level of positive mental health with current mental disorders in 
predicting suicidal behavior and academic impairment in college students. J 
Am Coll Health. 2012;60(2):126–33.

51.	 Grotan K, Sund ER, Bjerkeset O. Mental Health, Academic Self-Efficacy and 
Study Progress among College Students - The SHoT Study, Norway. Front 
Psychol. 2019;10:45.

52.	 Byrd DR, McKinney KJ. Individual, interpersonal, and institutional level factors 
associated with the mental health of college students. J Am Coll Health. 
2012;60(3):185–93.

53.	 Storrie K, Ahern K, Tuckett A. A systematic review: students with mental 
health problems–a growing problem. Int J Nurs Pract. 2010;16(1):1–6.

54.	 Hakami RM. Prevalence of psychological distress among undergraduate 
students at Jazan University: a cross-sectional study. Saudi J Med Med Sci. 
2018;6(2):82–8.

55.	 Stallman HM. Prevalence of psychological distress in university students–
implications for service delivery. Aus Fam Physician. 2008;37(8):673–7.

56.	 Barbayannis G, Bandari M, Zheng X, Baquerizo H, Pecor KW, Ming X. Aca-
demic stress and mental well-being in college students: correlations, affected 
groups, and COVID-19. Front Psychol. 2022;13:886344.

57.	 Wiedermann CJ, Barbieri V, Plagg B, Marino P, Piccoliori G, Engl A. Fortifying 
the foundations: a Comprehensive Approach to Enhancing Mental Health 

support in Educational policies amidst crises. Healthcare: 2023. MDPI; 2023. p. 
1423.

58.	 Lavender JM, Jardin BF, Anderson DA. Bulimic symptoms in undergraduate 
men and women: contributions of mindfulness and thought suppression. Eat 
Behav. 2009;10(4):228–31.

59.	 Masuda A, Wendell JW. Mindfulness mediates the relation between 
disordered eating-related cognitions and psychological distress. Eat Behav. 
2010;11(4):293–6.

60.	 Warren JM, Smith N, Ashwell M. A structured literature review on the role 
of mindfulness, mindful eating and intuitive eating in changing eating 
behaviours: effectiveness and associated potential mechanisms. Nutr Res 
Rev. 2017;30(2):272–83.

61.	 Atkinson MJ, Wade TD. Does mindfulness have potential in eating disorders 
prevention? A preliminary controlled trial with young adult women. Early 
Interv Psychiat. 2016;10(3):234–45.

62.	 Lopez-Moreno M, Garces-Rimon M, Miguel M, Iglesias-Lopez MT. Influence 
of eating habits and alcohol consumption on the academic performance 
among a university population in the community of Madrid: a pilot study. 
Heliyon. 2021;7(6):e07186.

63.	 Reuter PR, Forster BL, Brister SR. The influence of eating habits on 
the academic performance of university students. J Am Coll Health. 
2021;69(8):921–7.

64.	 Hammoudi Halat D, Hallit S, Younes S, AlFikany M, Khaled S, Krayem M, El 
Khatib S, Rahal M. Exploring the effects of health behaviors and mental 
health on students’ academic achievement: a cross-sectional study on Leba-
nese university students. BMC Public Health. 2023;23(1):1228.

65.	 Gramaglia C, Gambaro E, Delicato C, Marchetti M, Sarchiapone M, Ferrante D, 
Roncero M, Perpiñá C, Brytek-Matera A, Wojtyna E, et al. Orthorexia nervosa, 
eating patterns and personality traits: a cross-cultural comparison of Italian, 
Polish and Spanish university students. BMC Psychiatry. 2019;19(1):235.

66.	 Méndez R, Goto K, Song C, Giampaoli J, Karnik G, Wylie A. Cultural influence 
on mindful eating: traditions and values as experienced by Mexican-Amer-
ican and non-hispanic white parents of elementary-school children. Glob 
Health Promot. 2020;27(4):6–14.

67.	 Bilir E, Yıldız Ş, Yakın K, Ata B. The impact of dysmenorrhea and premenstrual 
syndrome on academic performance of college students, and their willing-
ness to seek help. Turk J Obstet Gynecol. 2020;17(3):196–201.

68.	 Burrows TL, Whatnall MC, Patterson AJ, Hutchesson MJ. Associations between 
Dietary Intake and Academic Achievement in College students: a systematic 
review. Healthc (Basel) 2017, 5(4).

69.	 Agnafors S, Barmark M, Sydsjö G. Mental health and academic performance: a 
study on selection and causation effects from childhood to early adulthood. 
Soc Psychiatry Psychiatr Epidemiol. 2021;56(5):857–66.

70.	 MacNab BA. Student-athlete academic and athletic identity and self-efficacy. 
Louisiana State University and Agricultural & Mechanical College; 2015.

71.	 Guo Y, Liu Y, Ding R, Yan X, Tan H, Wang Y, Wang X, Wang L. A structural equa-
tion model linking health literacy, self-efficacy, and quality of life in patients 
with polycystic ovary syndrome. BMC Womens Health. 2023;23(1):98.

72.	 Honicke T, Broadbent J, Fuller-Tyszkiewicz M. The self-efficacy and aca-
demic performance reciprocal relationship: the influence of task difficulty 
and baseline achievement on learner trajectory. High Educ Res Dev. 
2023;42(8):1936–53.

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


	﻿Mediating effect of psychological distress and mindful eating behaviors between orthorexia nervosa and academic self-efficacy among Lebanese university female students
	﻿Abstract
	﻿Introduction
	﻿The relationship between orthorexia nervosa and academic self-efficacy
	﻿Mindful eating and psychological distress as possible mediators
	﻿The present study

	﻿Methods
	﻿Study design
	﻿Minimal sample size
	﻿Questionnaire
	﻿Statistical analysis

	﻿Results
	﻿Bivariate analysis
	﻿Mediation analysis

	﻿Discussion
	﻿ON, psychological distress and academic self-efficacy
	﻿ON, mindful eating and academic self-efficacy
	﻿Clinical implications
	﻿Study limitations

	﻿Conclusion
	﻿References


