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Our study aims to assess the moderating effect of self-esteem in the association between generalized 
anxiety disorder and disordered eating symptoms among a sample of Lebanese adults. The study 
engaged a cohort of 629 participants, who were recruited in May 2023, utilizing a snowball sampling 
technique. Data were collected via a questionnaire that included socio-demographic variables and 
the following scales: the Generalized Anxiety Disorder Scale (GAD-5), the Eating Attitudes Test (EAT-
7), and the Single Item Self-Esteem Scale (SISE). Higher GAD-5 scores (Beta = 0.01; p = .004) were 
significantly associated with higher EAT-7 scores. The interaction generalized anxiety disorder by 
self-esteem was also significantly associated with EAT-7 scores (Beta = − 0.003; p = .019), indicating 
that self-esteem moderates the relationship between GAD and disordered eating symptoms. At 
low (Beta = 0.006; p = .001) and moderate (Beta = 0.003; p = .007) levels of self-esteem, higher GAD-
5 scores were significantly associated with higher EAT-7 scores (more severe disordered eating 
symptoms). In contrast, at high levels of self-esteem, the association was not significant (Beta = 0.001; 
p = .812), indicating that higher self-esteem may act as a protective factor, reducing the impact of 
GAD on disordered eating symptoms. While an association between anxiety and disordered eating 
symptomatology has been reported, this study adds to the body of literature by indicating that the 
strength of this association may vary with an individual’s level of self-esteem, which underscores 
the importance of integrating self-esteem-building strategies into therapeutic interventions aimed 
at reducing disordered eating in individuals facing anxiety. Future studies would allow for a more 
dynamic and nuanced understanding of the causal pathways between anxiety, self-esteem, and eating 
behaviors.

Keywords  Generalized anxiety disorder, Disordered eating, Self-esteem, Lebanon

Eating Disorders (EDs) are defined as psychiatric conditions that encompass a range of problematic eating 
behaviors, such as binge eating, bulimia nervosa, and anorexia nervosa, leading to impairments in physical 
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health and psychosocial functioning1. A systematic review of data spanning from 2000 to 2018 reported that 
the prevalence of EDs rose from 3.5% during the 2000–2006 period to 7.8% between 2013 and 20182. A more 
recent review of studies conducted in the Arab world indicated that the estimates of individuals at high risk 
for EDs ranged from 2 to 54.8%3. Individuals with EDs have yearly healthcare costs that are 48% higher than 
those of the general population, along with increased risks for fertility problems and adverse pregnancy and 
neonatal outcomes4. Moreover, EDs are associated with a higher risk of premature mortality compared to other 
psychiatric disorders, mainly due to medical complications and suicide5–8.

However, EDs are often preceded by less severe and less frequent, yet risky, nonnormative eating behaviors. 
Notably, Disordered Eating (DE) refers to a spectrum of maladaptive, unhealthy eating (such as continuous 
concerns about controlling and losing weight, dieting, food restriction, and insufficient calorie intake) without 
meeting the diagnostic threshold for EDs9,10. DE are of particular concern due to their long-term negative 
impact on physical and mental health11 and their potential to escalate into clinically significant EDs such as 
anorexia nervosa, which has the highest mortality rates compared to other EDs12, underscoring the importance 
of exploring the underlying factors driving such DE. One of the most commonly used screening tools to assess 
DE, particularly atypical preoccupation with food and weight, in both clinical and non-clinical settings, is the 
Eating Attitudes Test in its original (EAT-40) or shortened (EAT-26, EAT-7) versions13.

A growing body of research suggests that both sociodemographic characteristics and mental health factors 
play critical roles in shaping DE behaviors. Demographic factors such as sex, marital status, education level, 
age, and socioeconomic background were shown to be associated with eating attitudes14. For instance, research 
indicates that gender is a key factor in determining eating habits, with societal pressures regarding body image 
frequently having a greater impact on women than on males15. In addition, as individuals age, their dietary habits 
undergo changes, leading to reduced food consumption and alterations in food preferences16. Similar to how 
living alone versus with a partner or family can affect eating habits, marital status also plays a role, with single 
or widowed individuals —especially men— being more likely to have restricted dietary variety, particularly with 
vegetables, while those cohabiting often demonstrating healthier eating patterns17. Furthermore, socioeconomic 
status (SES) affects dietary habits, with lower education and income resulting in unbalanced meals, while higher 
SES promoting healthier eating through better nutritional knowledge and financial affordability of higher-
quality diets18.

Beyond sociodemographic variables, mental health has received substantial attention in the context of DE 
behaviors. Generalized Anxiety Disorder (GAD) is characterized by persistent and excessive worry that could be 
multifaceted, including financial, family, health, and future concerns19,20. Positive associations between anxiety 
levels in everyday life and restrained eating have been reported. Restrained eating behaviors can operate as safety 
cognitions and behaviors offering a sense of control, such as controlling weight and body shape21. In terms of 
chronology appearance, anxiety disorders tend to precede the development of EDs22. In one prospective study, 
GAD was inversely correlated with overweight23. In another study, thin participants were more likely to meet 
the criteria of GAD24. Therefore, investigating the complex relationship between anxiety and eating patterns 
is essential for understanding etiological models and for developing preventive strategies, early intervention 
programs, and effective therapies.

While extensive research has been conducted to investigate the relationship between anxiety and eating 
behaviors, it is becoming increasingly obvious that numerous elements might influence the strength of this 
association; among these, self-esteem has recently come under scrutiny25. Self-esteem has a tremendous impact 
on how people perceive and respond to their bodies, behaviors, and self-concept26. The results of empirical 
studies on self-esteem’s moderating effect on the link between anxiety and eating behaviors are intriguing but not 
always consistent indicating the need for further investigation27. According to some studies, those who have high 
self-esteem may be more resilient and have a better satisfaction with life28,29, which would function as a buffer 
against the negative effects of anxiety on eating patterns. On the other hand, those with low self-esteem can be 
more vulnerable to the negative effects of worry, which could encourage attitudes and behaviors related to DE30.

The present study
Since 2019, the Lebanese population has faced an unrelenting economic collapse and political instability, with 
the Lebanese pound losing nearly 90% of its value, leading to acute shortages in essential goods25. The Economic 
crisis was followed by the COVID-19 pandemic and the Beirut port explosion on August 4, 2020. These adverse 
events were responsible for a mental health decline and heightened levels of anxiety among citizens31. The 
economic downturn causes food insecurity and price fluctuations25 and catalyzes changes in dietary choices and 
behaviors32. A 2017 published Lebanese study reported that bulimia nervosa was the most prevalent ED (46.1%), 
followed by anorexia nervosa (39.4%) and binge eating (14.4%)33. Previous studies conducted on Lebanese 
young adults showed a desire to become thin, avoidance of particular foods, an awareness of caloric content, and 
risky weight control measures3,34,35. These factors, coupled with the decline in mental health following multiple 
stressful events, could make the Lebanese population more vulnerable to an increased prevalence of EDs.

The main objective of the present study is to assess the moderating effect of self-esteem in the association 
between generalized anxiety disorder and DE symptoms among a sample of Lebanese adults. We hypothesize 
that individuals with higher levels of self-esteem will exhibit a weaker association between GAD and DE 
symptoms, suggesting that self-esteem may act as a protective factor against the influence of anxiety on eating 
behaviors. Ultimately, we aim to provide insights that could inform the development of targeted interventions 
and prevention strategies to mitigate the negative impact of GAD on eating behaviors.
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Methods
Study design
Utilizing a snowball sampling technique, a survey was meticulously designed using Google forms and 
disseminated through various digital platforms, including messaging applications and social media networks 
(WhatsApp, Instagram, and Messenger). The study engaged a cohort of 629 participants, who were recruited 
in May 2023. The eligibility criteria for participation encompassed: (1) being a resident and citizen of Lebanon, 
(2) attaining the age of 18 years or older, (3) with no current diagnosed psychiatric illness or current or past 
diagnosis of an eating disorder, and (4) possessing internet access. Participants unwilling to complete the 
questionnaire were excluded. Upon granting digital informed consent, participants were prompted to undertake 
the instruments detailed below. The survey was conducted under the principles of anonymity, with participants 
engaging voluntarily and without any form of remuneration. On average, the completion of the survey spanned 
approximately 10 min29.

Minimal sample size calculation
Employing the formula proposed by Fritz and MacKinnon36 for sample size estimation, our study determined 
a minimal sample size of 411 participants. The formula utilized is n = L

f2 + k + 1, where f=0.14 represents a 
small effect size, L=7.85 corresponds to an α error of 5% and a power β of 80%, and k = 9 denotes the number of 
variables to be incorporated in the model.

Questionnaire
In our research, we held the principles of confidentiality in the highest regard. Our comprehensive study explored 
sociodemographic variables, including age, sex, educational background, marital status, and lifestyle factors 
(smoking, alcohol consumption, and car ownership). The Household Crowding Index (HCI) was calculated 
to understand the living circumstances by dividing the total number of people in a household by the number 
of rooms, excluding the kitchen and bathrooms37. A household is considered uncrowded if the HCI was below 
1, moderately crowded if between 1 and 2, and severely crowded if greater than 237. To measure the financial 
pressure felt by participants, we asked them to rate their financial situation on a scale from 1 to 10, with 1 
representing the lowest and 10 representing the highest level of pressure38. Moreover, participants were asked 
to self-report their height and weight, allowing us to calculate their Body Mass Index (BMI) using the formula: 
BMI = weight (kg) / height squared (m²) and group them according to the World Health Organization (WHO) 
classification into four categories: ‘underweight’ (BMI < 18.5 kg/m²), ‘normal weight’ (BMI 18.5–24.9 kg/m²), 
‘overweight’ (BMI 25.0–29.9 kg/m²), and ‘obesity’ (BMI ≥ 30 kg/m²)39. Additionally, they reported their physical 
activity through the Physical Activity Index (PAI): PAI = Intensity × Duration × Frequency40.

The survey also included the Arabic-validated version of the Generalized Anxiety Disorder Scale (GAD-5)41, 
which consists of 5 items evaluating anxiety symptoms experienced in the last two weeks (e.g., “I feel nervous, 
anxious, or about to burst”). Participants evaluated how well each statement described their recent experiences 
on a ten-point Likert scale (“0 = does not describe me and 10 = describes me exactly) (in this study, McDonald’s 
ω = 0.95 and Cronbach’s α = 0.95).

The Arabic-validated version of the Eating Attitudes Test (EAT-7)13 was used to assess DE symptoms. This 
self-report measure is intended to screen eating disturbances in general, as a first step of two-step diagnostic 
procedure involving clinical interview42. Of note, this tool is not useful if one is screening for specific eating 
disorders42. Responses vary from 0 (never) to 3 (always) (e.g., “Avoid eating when I am hungry,”). Higher scores 
indicate more inappropriate eating attitudes (in this study, McDonald’s ω = 0.87 and Cronbach’s α = 0.87).

The Arabic version of the single item self-esteem scale (SISE) was used to measure self-esteem, through a single 
question on a five-point Likert scale (1 = not at all true of me to 5 = very true of me)43.

Statistical analysis
The data analysis was conducted using SPSS software. The database contained no missing data. To assess the 
reliability of all scales, we calculated McDonald’s omega and Cronbach’s alpha values. Observing that the EAT-7 
score distribution deviated from normality (skewness = 2.926, kurtosis = 9.895), we strategically applied a LOG 
transformation to the score. This adjustment yielded a distribution that conformed to normality, as confirmed 
by the calculated skewness (1.553) and kurtosis (1.325) values falling within the range of ± 244. For comparative 
analysis of two means, the Student t-test was employed, while Pearson’s correlation test was utilized to explore 
the relationship between two scores. To explore the intricacies of the relationship between GAD (independent 
variable) and eating attitudes (dependent variable), with self-esteem serving as the moderator, we engaged 
the Process Macro v.3.4 model 1 for SPSS45. Interaction terms were probed by examining the association of 
generalized anxiety disorder with disordered eating at the mean, 1 SD below the mean, and 1 SD above the mean 
of the moderator (self-esteem). Variables that exhibited a p < .25 in the bivariate analysis were judiciously selected 
for inclusion in the moderation analysis, considering them as confounding factors46. P < .05 was indicative of a 
statistically significant relationship.

Results
Sociodemographic and other characteristics of the sample
Six hundred twenty-nine individuals participated in this study, with a mean age of 29.11 ± 12.22 years (min = 18; 
max = 70) and 70.9% females. Most participants (73.1%) had attained university-level education, and a significant 
portion (65.3%) were single. In terms of lifestyle factors, 53.3% owned a car, 29.4% were smokers, and only 
7.2% consumed alcohol. The mean household crowding index was 1.09 (SD = 0.52) suggesting that, on average, 
participants lived in moderately crowded conditions. Financial pressure averaged 4.93 (SD = 2.37), indicating 
a moderate level of perceived financial strain. Physical activity averaged 25.47 (SD = 20.16). The mean BMI 
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was 24.16 (SD = 4.72), which falls within the normal weight range. Participants reported a mean score of 1.83 
(SD = 3.44) for DE symptoms, a mean self-esteem score of 3.51 (SD = 0.98), and a mean GAD-5 score of 15.54 
(SD = 12.19) (Table 1).

Bivariate analysis of factors associated with disordered eating symptoms
A lower mean EAT-7 scores was seen in alcohol drinkers compared to non-drinkers (0.12 vs. 0.20; p = .043) 
(Table  2). Additionally, higher physical activity (r = .15; p < .001) and GAD-5 scores (r = .08; p < .05) were 
significantly associated with higher EAT-7 scores (more severe DE symptoms) (Table 3).

Moderation analysis
The results of the moderation analysis are summarized in Table  4; Fig.  1. Results were adjusted over the 
following variables: own a car, alcohol drinking, age, physical activity and financial pressure. Higher GAD-5 
scores (Beta = 0.01; p = .004) were significantly associated with higher EAT-7 scores. The interaction generalized 
anxiety disorder by self-esteem was also significantly associated with EAT-7 scores (Beta = − 0.003; p = .019), 
indicating that self-esteem moderates the relationship between GAD and DE symptoms. As shown in Table 5, 
at low (Beta = 0.006; p = .001) and moderate (Beta = 0.003; p = .007) levels of self-esteem, higher GAD-5 scores 
were significantly associated with higher EAT-7 scores (more severe DE symptoms). In contrast, at high levels 
of self-esteem, the association was not significant (Beta = 0.001; p = .812), indicating that higher self-esteem may 
act as a protective factor, reducing the impact of GAD on DE symptoms.

Variable N(%)

Sex

Male 183 (29.1%)

Female 446 (70.9%)

Marital status

Single 411 (65.3%)

Married 218 (34.7%)

Education

Secondary or less 169 (26.9%)

University 460 (73.1%)

Own a car

No 294 (46.7%)

Yes 335 (53.3%)

Smoking

No 444 (70.6%)

Yes 185 (29.4%)

Alcohol drinking

No 584 (92.8%)

Yes 45 (7.2%)

Mean ± SD

Age (years) 29.11 ± 12.22

Household crowding index (persons/room) 1.09 ± 0.52

Physical activity 25.47 ± 20.16

Weight (Kg) 67.83 ± 15.33

Height (m) 1.67 ± 0.10

Body mass index (kg/m2) 24.16 ± 4.72

BMI classification

Underweight (BMI < 18.5) 43 (6.8%)

Normal weight (BMI 18.5–24.9) 354 (56.3%)

Overweight (BMI 25–29.9) 177 (28.1%)

Obesity (BMI ≥ 30) 55 (8.7%)

Financial pressure 4.93 ± 2.37

Disordered eating 1.83 ± 3.44

Self-esteem 3.51 ± 0.98

Generalized anxiety disorder 15.54 ± 12.19

Table 1.  Sociodemographic and other characteristics of the sample (N = 629). SD: Standard deviation. BMI: 
Body mass index.
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Sensitivity analysis: Moderation analysis taking generalized anxiety disorder as the independent variable, self-
esteem as the moderator and disordered eating as the dependent variable, without confounding variables
Higher GAD-5 scores (Beta = 0.01; p = .006) were significantly associated with higher EAT-7 scores. The 
interaction generalized anxiety disorder by self-esteem was also significantly associated with EAT-7 scores 
(Beta = − 0.003; p = .021), indicating that self-esteem moderates the relationship between GAD and DE 
symptoms. At low (Beta = 0.01; p = .002) and moderate (Beta = 0.002; p = .025) levels of self-esteem, higher GAD-
5 scores were significantly associated with more severe DE symptoms. In contrast, at high levels of self-esteem, 
the association was not significant (Beta = 0.001; p = .926).

1 2 3 4 5 6 7 8

1. Disordered eating
r 1

p -

2. Age
r − 0.05 1

p 0.211 -

3. Household crowding index
r − 0.04 − 0.05 1

p 0.306 0.260 -

4. Physical activity
r 0.15 − 0.14 − 0.01 1

p < 0.001 < 0.001 0.890 -

5. Body mass index
r − 0.01 0.29 − 0.07 − 0.01 1

p 0.741 < 0.001 0.072 0.844 -

6. Financial pressure
r 0.05 − 0.12 − 0.21 0.03 − 0.09 1

p 0.176 < 0.002 < 0.001 0.421 0.018 -

7. Self-esteem
r 0.01 0.01 − 0.05 − 0.05 − 0.01 0.11 1

p 0.736 0.748 0.244 0.245 0.887 0.008 -

8. Generalized anxiety disorder
r 0.08 − 0.05 − 0.01 − 0.06 0.06 − 0.19 − 0.15 1

p 0.047 0.198 0.722 0.147 0.140 < 0.001 < 0.001 -

Table 3.  Correlations of continuous variables with disordered eating. r, Pearson’s correlation coefficient. 
Numbers in bold indicate significant p values. The LOG of the disordered eating score was used for this 
analysis.

 

Mean ± SD T df p

Sex − 0.41 627 0.686

Male 0.19 ± 0.34

Female 0.20 ± 0.33

Marital status 0.06 627 0.955

Single 0.20 ± 0.31

Married 0.20 ± 0.34

Education 0.10 627 0.921

Secondary or less 0.20 ± 0.34

University 0.20 ± 0.33

Own a car -1.40 627 0.161

No 0.18 ± 0.32

Yes 0.22 ± 0.35

Smoking 0.76 627 0.451

No 0.21 ± 0.34

Yes 0.18 ± 0.31

Alcohol drinking 2.07 627 0.043

No 0.20 ± 0.34

Yes 0.12 ± 0.25

Table 2.  Bivariate analysis of categorical variables associated with disordered eating. t, Student t-test. Numbers 
in bold indicate significant p values. SD: standard deviation. df: degree of freedom. The LOG of the disordered 
eating score was used for this analysis.
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Discussion
Association between generalized anxiety disorder and disordered eating symptoms
The strong association between the scores from the GAD-5 scale and the EAT-7 that we observed in our research 
supports the idea that anxiety could be a critical factor associated with inappropriate eating behaviors. Our 

Moderator Beta t p 95% CI

Low (= 2.53) 0.006 3.40 0.001 0.002; 0.009

Moderate (= 3.51) 0.003 2.70 0.007 0.001; 0.005

High (= 4.49) 0.001 0.24 0.812 − 0.003; 0.003

Table 5.  Conditional effects of the focal predictor (generalized anxiety disorder) at values of the moderator 
(self-esteem). Numbers in bold indicate significant p values. CI: confidence interval.

 

Fig. 1.  Interaction effect of generalized anxiety and self-esteem on disordered eating. The regression analysis 
was conducted using mean-centered variables; however, the figure displays predicted values based on raw 
scores at ± 1 SD from the mean for generalized anxiety and self-esteem.

 

Beta t p 95% CI

Generalized anxiety disorder 0.01 2.91 0.004 0.004; 0.02

Self-esteem 0.04 1.81 0.071 − 0.003; 0.08

Interaction generalized anxiety disorder by self-esteem − 0.003 -2.35 0.019 − 0.005; − 0.001*

Table 4.  Moderation analysis taking generalized anxiety disorder as the independent variable, self-esteem 
as the moderator and disordered eating as the dependent variable. Numbers in bold indicate significant p 
values.*indicates significant moderation; results adjusted over the following variables: own a car, alcohol 
drinking, age, physical activity and financial pressure. The LOG of the DE score was used for this analysis. CI: 
confidence interval.
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results are consistent with those of Dicker-Oren et al., who also highlighted an association between daily-life 
anxiety symptoms and restrained eating21. In a longitudinal study conducted by Lloyd et al., anxiety disorders 
were found to predict subsequent engagement in fasting for weight loss or to avoid weight gain, a behavior that 
commonly precedes and is characteristic of anorexia nervosa47. Anxiety, particularly social anxiety, relates to 
body image dissatisfaction and can intensify the fear of judgment by others48–50. Additionally, general anxiety 
has also been linked to body image concerns. Doumit et al. reported that when general anxiety symptomatology 
levels were high, body image dissatisfaction was strongly associated with restrained eating51. Individuals with 
generalized anxiety tend to display perfectionistic traits52, which have been shown to be associated with dietary 
restraint53. Body image concerns can contribute to unhealthful behaviors as a way to cope with perceived 
societal pressures. For instance, a study by Leal et al. found that individuals dissatisfied with their bodies and 
who perceived themselves as overweight were more likely to engage in DE behaviors, such as binge eating, 
fasting, strict dieting, and the use of diuretics, laxatives, or self-induced vomiting. They were also more prone to 
unhealthy weight control practices, including eating very little, skipping meals, using food substitutes, taking diet 
pills, or smoking54,55. In the bivariate analysis, we observed a positive association between physical activity and 
DE. In prior research, body image concerns have been associated with health-compromising physical activity 
and eating behaviors56. Another study indicated that compulsive exercise is often used as a strategy to control 
body weight and shape, particularly in individuals with restricting-type anorexia nervosa57.

Our study observed an inverse relationship between financial pressure and anxiety, contrasting with most 
existing research58–60. However, there are plausible explanations for this finding. Individuals may vary in how 
they respond to financial stress, and some responses are associated with better functioning. Those who experience 
sustained financial pressure may develop coping mechanisms (e.g., problem-solving, cognitive restructuring, 
positive thinking) that enhance resilience in times of difficulty61). Another factor could be social support; it has 
been reported that if provided, it might act as a moderator of the association between economic hardship and 
stress, anxiety, and depression62.

Moderation effect of self-esteem
Our study also examined self-esteem as a potential moderator in the relationship between generalized anxiety 
disorder and DE symptoms. The results indicated that self-esteem may act as a buffer in this association. In other 
words, while GAD may lead to DE symptoms, self-esteem influences the strength of this relationship. When self-
esteem is low, GAD may have a stronger negative impact, increasing the likelihood of developing DE symptoms. 
Conversely, when self-esteem is high, the effect of GAD on DE may be weaker. Therefore, our findings confirm 
the initial hypothesis we formulated. They align with those of De Pasquale et al., who proposed and confirmed 
a similar hypothesis regarding the important role played by self-esteem in the relationship between anxiety and 
behavioral addictions (EDs and compulsive-buying behavior), which is able to reduce the effect of the former 
variable on the other variables49. The moderating effect can be explained through coping strategies linked to 
self-esteem levels. Individuals with high self-esteem tend to evaluate themselves positively and employ adaptive, 
problem-focused coping strategies. In contrast, those with low self-esteem are prone to negative self-perceptions 
and adopt maladaptive, emotion-focused coping strategies, often resorting to self-blame, social withdrawal, and 
avoidance63–65. According to Fairburn et al.’s transdiagnostic model of EDs, core low self-esteem contributes to 
a dysfunctional scheme for self-evaluation. This scheme is characterized by the over-evaluation of achieving 
perfectionism, which subsequently leads to the over-evaluation of eating, shape, weight and their control. This 
over-evaluation is hypothesized to lead to strict dieting and other weight control behaviors, which in turn 
results in either binge eating and compensatory behaviors or low weight and starvation syndrome66. While the 
correlation between self-esteem and DE did not reach statistical significance in our study, Pelc et al. reported 
that individuals with lower self-esteem were less content with their appearance and body weight and were at 
high risk to develop EDs related to dieting, bulimia and food preoccupation, and oral control. Low self-esteem 
was positively associated with substantial weight loss (over 10 kg) and an increased frequency of uncontrollable 
binge eating and excessive exercising (more than 60 min per day) to influence their appearance67. Additionally, 
MacNeil et al. examined whether avoidance coping and poor coping self-efficacy contribute to DE attitudes 
and behaviors among college students68. Their findings suggested that students with an avoidance coping style 
and low self-efficacy in coping might be more vulnerable to DE, especially when faced with associated stress. 
Thus, they proposed that educating students on active, problem-focused coping skills to manage daily challenges 
in college, along with offering repetitive practice to enhance self-efficacy, could be beneficial in preventing or 
reducing DE attitudes and behaviors68.

Clinical implications
The findings of this study offer valuable insights for clinical practice. First, the observed association between 
generalized anxiety disorder and DE symptoms underscores the importance of identifying GAD early to ensure 
timely interventions that may mitigate the risk of developing DE behaviors. Second, given the moderating role of 
self-esteem in this relationship, it may be beneficial for clinicians to prioritize the evaluation of self-esteem levels in 
patients with GAD and eating-related issues. Incorporating self-esteem-building strategies that promote positive 
coping styles in the face of difficulties may prove helpful in reducing the risk of DE behaviors among anxious 
individuals. Overall, our findings suggest that a comprehensive approach integrating anxiety management with 
self-esteem enhancement may be key to preventing or managing DE in vulnerable populations such as Lebanon.

Limitations
Due to the limitations of our study, one should interpret the results with caution. Our research carries the 
challenges associated with its cross-sectional approach, which, while providing insightful images of relationships 
at a particular moment, cannot establish causality or temporal sequences of events. Additionally, the low mean 
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age of the participants 29.11 years, the high number of female respondents (70%), and the rate of college-educated 
respondents (73.1%) suggest that the sample does not reflect the general population of the country since young 
college-educated women are the demographic most likely to suffer from both anxiety and DE behaviors. It is of 
note, however, that this limitation is commonly reported with web-based respondent-driven sampling, which 
tends to over-represent active Internet users who are better educated and of the female gender, possibly leading 
to problems with representativeness (e.g69,70). , , which may also be exacerbated by the snowball sampling 
technique. Future studies should enroll an equal number of males and females and individuals from diverse 
socioeconomic backgrounds. Moreover, collecting responses via the Internet relying solely on self-reported data 
introduces the risk of information bias, potentially resulting from dishonest reporting, memory inaccuracies, or 
misinterpretation of items. Finally, we did not ask participants whether they were enrolled in a special nutrition 
program/diet, which could affect DE. Future studies should consider addressing this limitation.

Conclusion
Our findings contribute to the limited literature on the triadic model delineating the moderating role of self-
esteem in the association between GAD and DE symptomatology. In contrast to those with higher self-esteem, 
individuals with lower self-esteem may be more likely to engage in DE when anxiety is present, suggesting 
that interventions targeting self-esteem could help protect against developing these behaviors. Further studies 
are needed to support our findings, though our data provides a solid foundation for future investigation on 
this topic. Future research could gain from combining objective diagnostic methods (i.e., neuropsychological, 
physical, laboratory evaluations) and longitudinal methodologies, which enable temporal analysis and may 
provide a deeper comprehension of the causal interconnections among anxiety, self-esteem, and DE behaviors. 
Raising public awareness about these links can also facilitate early support, promoting mental and physical well-
being. Future research should also explore how these relationships manifest in diverse cultural backgrounds, 
as they may be influenced by sociocultural factors such as Western vs. non-Western ideals of body image71,72. 
Moreover, future research could build on our findings by exploring factors associated with self-esteem in diverse 
populations (collectivist vs. individualist cultures)73. Understanding these factors could inform the development 
of tailored self-esteem enhancement programs that consider the specific cultural or contextual environment of 
different communities, which then could be integrated into treatment plans for individuals with GAD and DE 
behaviors, potentially improving therapeutic outcomes.

Data availability
The data that support the findings of this study are available from the corresponding author but restrictions ap-
ply to the availability of these data, which were used under license for the current study, and so are not publicly 
available. Data are however available from the authors upon reasonable request and with permission of the ethics 
committee.
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