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Background and aim

Binge-eating behavior and anxiety disorders pose a significant public health issue worldwide, as it has severe implications for both the physical and mental health of the adolescent population. The present study evaluated the prevalence of binge-eating behavior, anxiety disorders, and associated factors among the northern Saudi adolescent population. Furthermore, we assessed the correlation between binge eating and anxiety.





Methods

The present population-based cross-sectional study was carried out among adolescents in the Aljouf region of Saudi Arabia from June 2023 to December 2023. A total of 384 eligible participants were selected using the convenience sampling method. The present study used a pretested Arabic version of the binge eating scale (BES) and Hamilton Anxiety Scale (HAM-A) to assess the binge-eating behavior and anxiety disorders among the target population. The Spearman correlation test determined the strength and direction of the correlation between BES and HAM-A scores. Furthermore, logistic regression analysis was applied to find the associated factors for binge-eating behavior among the study participants.





Results

Of the 384 participants, moderate and severe binge-eating behaviors were found among 11.2% and 8.3% of the respondents, respectively. Regarding the severity of anxiety as assessed by the HAM-A scale, mild, moderate, and severe anxiety were shown among 12.8%, 9.6%, and 7.5% of the participants, respectively. Also, the study found a positive correlation between binge eating and anxiety scores, with a correlation coefficient of 0.26 and a p-value of 0.001. Furthermore, being female (p = 0.001), moderate (p = 0.004), and severe anxiety (P = 0.001) were significantly associated with binge-eating behavior.





Conclusion

The present research findings advocate for the implementation of targeted interventions and support services aimed at decreasing binge-eating behavior and anxiety, thereby promoting the overall well-being of adolescents and building stronger future generations. Moreover, it is recommended that optional courses about binge eating be incorporated into the curricula of schools and universities.
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1 Introduction

Adolescence is considered a complex and diverse period characterized by enormous physical and psychological developmental changes (1, 2). Nutritional aspects are regarded as the most susceptible phase of a lifetime, where they make eating and lifestyle choices that eventually determine the future status of their health and well-being (3). A handful of research communications have demonstrated an increased prevalence of metabolic syndrome such as obesity in adolescents, which, along with rapid social and cultural alterations, make them more vulnerable to developing numerous disordered eating behaviors like anorexia nervosa, bulimia nervosa, binge eating, frequent abstaining from eating, and partial syndromes (4, 5).

Binge eating is a disordered eating pattern characterized by consuming an excessive amount of food within a short period, often accompanied by a sense of loss of control during the binge and intense negative emotions such as guilt, shame, and distress afterward (6). This behavior poses a significant public health issue worldwide, as it has serious implications for both physical and mental health. Binge eating is a hallmark symptom of binge eating disorder, which is the most common eating disorder globally (6, 7). According to the Global Burden of Disease 2019 study, the number of individuals binge eating in 2019 alone was about 41.9 million, of which 17.3 million had binge eating disorder, and 24.6 million had other specified feeding or eating disorders. Globally, binge eating disorder and eating disorders resulted in about 3.7 million disability-adjusted life years (8). Binge eating disorder is a significant health concern that is becoming increasingly prevalent among adolescents worldwide (8, 9).

The impact of binge eating on the adolescent population is considerable, and it can also lead to several psychological disorders, including anxiety disorder, which further exacerbate the negative impact on their quality of life (10, 11). Simultaneously, anxiety disorders are one of the most common mental health issues prevalent among adolescents, according to the World Health Organization (WHO) (12). Furthermore, the coexistence of comorbid conditions, such as binge-eating behavior and anxiety disorders is substantial, demonstrating a lifetime prevalence of about 37% (13, 14). Recent epidemiological studies have confirmed that abnormal eating attitudes and behaviors are becoming more common in several Arab countries, including Saudi Arabia. As disordered eating can lead to serious consequences, it is crucial to identify these behaviors early on and provide appropriate interventions during this critical period of growth and development (15, 16). Binge-eating behavior among the Saudi population is occurring at an increasing rate and is noted as one of the significant public health problems in Saudi Arabia (17–19). For instance, a survey by Alsheweir A. et al. reported that about 30% of their study population (aged 12 to 19 years) had increased risk of having eating disorders (20). This could be due to rapid socioeconomic development in this region and lifestyle changes, such as adopting Western lifestyles and dietary habits. Studies by Melisse et al. (21) and Al Shebali et al. (22). demonstrated the roles of Westernization in eating disorders. Interestingly, Al Shebali et al. found that the eating disorders rate among their study participants was comparable to the Western standard (22), while later research by Melisse et al. did not find sufficient association (23). Similar to binge-eating disorders, anxiety disorders are also a major public health issue among adolescents due to academic pressure, family expectations, and changes in family dynamics (21, 24, 25). Some research studies have attempted to explore binge-eating behaviors in Gulf Cooperation Council countries, particularly in Saudi Arabia, and as such, the exact prevalence of binge-eating behaviors in conservative societies like Saudi Arabia could be underreported (8, 18, 21). In Saudi Arabia, around 30% are at risk for an eating disorder (26), and a study found that 18.8% of the university students at Saudi Public University have binge-eating disorders (18). A recent study in Saudi Arabia by AlHadi et al. reported that about 3% of their study population had a confirmed eating disorder (27). Interestingly, participants with binge-eating behavior demonstrated an increased likelihood of being trapped in nicotine dependency in contrast to those without binge eating disorder (18). A survey at King Abdul Aziz University in Jeddah observed a high frequency of binge eating among participants at high risk of developing an eating disorder (those with EAT-26 score ≥20) compared to the low-risk group, with 19.4% binge eating 2-3 times per month in contrast to 9.8%, respectively. Moreover, 8.2% of the high-risk cohort binge eat 2-3 times per week in comparison to 4.9% in the low-risk cohort (19). Some authors evaluated the associated epidemiological and lifestyle factors that as associated with binge-eating behaviors. Even though there are wide variations across the studies, some factors such as being female, older students, higher body mass index (BMI), smokers, and parents’ socioeconomic status were some of the factors commonly associated with the eating disorders (21, 23, 28).

Given the high prevalence of binge eating and anxiety, comprehending the intersection between the two is critical, as both illnesses can aggravate one another, producing a vicious cycle that harms an adolescent’s physical and mental health (12, 13, 29). Hence, evaluating these factors could help policymakers implement necessary intervention programs that suit cultural contexts. The increasing prevalence of mental health issues such as anxiety disorders and binge eating among Saudi adolescents emphasizes the need for urgent locally relevant and updated data. Even though some authors documented the binge-eating disorder in Saudi Arabia, there is still insufficient studies that explored the correlation between these two issues, especially in a culturally conservative society that is coupled with rapid modernization. Hence, there is an existing research gap. Moreover, ongoing assessment of the associated epidemiological characteristics is critical, as these factors are dynamic. Furthermore, there is necessity of the data related to these conditions for the guidance of clinical practice and foundations for the future research. Considering the availability of limited literature in this context, the present study aimed to evaluate the prevalence of binge-eating behavior, anxiety disorders, and associated factors among the northern Saudi adolescent population. Furthermore, the author assessed the correlation between binge eating and anxiety. Accordingly, the following hypotheses were formed for the present study.

	Binge-eating behavior and anxiety disorders are present among adolescents in Northern Saudi Arabia.

	Adolescents with anxiety disorders will have different levels of binge-eating behaviors in comparison with those without anxiety disorders.

	There will be a relationship between binge-eating behaviors and anxiety disorders.

	Differences in binge-eating behavior exist within the adolescent population based on demographic factors.






2 Participants and methods



2.1 Study description

The population-based cross-sectional study was conducted in the Aljouf region of Saudi Arabia from July 2023 to December 2023. This region is situated in northern Saudi Arabia, bordering Jordan, with a total population of about half a million. This region has four governorates: Sakaka, Qurrayat, Tabarjil, and Duma Aljindal. We included school-going and preparatory years in the adolescent population (aged 10 - 19 years) in the study. We excluded the adolescents who were physically disabled, expatriates, unaccompanied adolescents, and those parents who were unwilling to participate in the survey.




2.2 Sampling strategies

We determined the minimum number of required adolescent participants for this survey by employing the Raosoft online sample size calculator, which utilizes the principles outlined in Cochran’s formula (n = z2pq/e2) for sample size estimation (30). In this formula, n = minimum required participants, z = 1.96 (95% confidence interval), p = expected prevalence, q = 1-p, and e = 5% margin of error. Since the wide range of prevalence of binge eating behavior was depicted by different surveys, we have taken the expected prevalence of 50% for binge-eating behavior among adolescents, as this conservative estimate provides the maximum sample size for the study. After applying the values mentioned above in the Raosoft online sample size calculator, we determined that a minimum of 384 participants are required for the present study. The present study participants were recruited from different public places, such as shopping centers, mosques, and parks using a convenience sampling method. In order to get diverse population, the author limited the data collection to 20 adolescents per day.




2.3 Ethical considerations

The survey team obtained ethical clearance from the Aljouf Health Affairs Ministry of Health (wide approval no: 87-2023, dated 10 July 2023). After briefing the research purposes, we obtained informed consent from the parent (if the age is less than 18 years) or from the participant (18 years and above). Even after signing the informed consent, participants had the right to continue or refuse participation in the study. Furthermore, we adhered to the guidelines of the Declaration of Helinski throughout the study period (31). Finally, brief health education messages related to eating disorders and necessary interventions were given to all participants by the data collectors once they completed the survey.




2.4 Data collection procedure

The present study used a pretested Arabic data collection form to collect data from the participants. This tool is adapted by the author from the previously published and validated tools. The adapted data collection tool was translated into Arabic language using the standard translation protocol. Initially, the adapted tool was given to 35 eligible adolescents during pilot study. The average duration to complete the survey was about 10 minutes and all the respondents commented that the data collection tool was straightforward and easy to complete. The data collection form consisted of three sections.

Sociodemographic and health-related items: The first section of the questionnaire evaluated the sociodemographic and health-related details of the participants, such as age, gender, education level (present), father’s job, mother’s job, average monthly income, weight (kgs), and height (cms). We followed the standard protocols in anthropometric measurements of the adolescent population (32, 33). The BMI of the adolescents was determined using the equation: BMI = weight (kg)/height (m2). Adolescents with a BMI of 95th percentile and above were considered obese, and from the 85th to 94th percentile were viewed as overweight (34). Anything other than dieting and exercising is a ‘slim technique’ used by a person to try and lose weight. Some of these techniques are taking weight loss supplements, herbal teas, and other counter products that are advertised for weight loss. Likewise, “measuring weight daily” has meant people taking their weights on an everyday basis as a way of undertaking weight loss therapy. In addition, the first part of the study questionnaire, which involves sociodemographic factors, was supposed to be filled out with the help of parents.

Binge Eating Scale (BES): The second section evaluated the participants’ eating behavior through a BES that consisted of 16 items. Every item had 3–4 separate answers, and each was given a numerical value (ranging from zero to three). The cumulative score for all responses across the 16 questions ranges from 0 to 46. A score of 27 or higher is conventionally used as a threshold for identifying severe binge eating, while a score of 17 is used to identify mild or no binge eating, and a score from 18 to 26 is considered a moderate binge eating category. The BES has reported internal consistency with Cronbach’s alpha of about 0.86 in previous studies (23, 35, 36). The pilot study also revealed Cronbach’s alpha of 0.83, which was good and acceptable.

Hamilton Anxiety Scale (HAM-A): The final section consisted of the HAM-A, which has been validated and comprises 14 elements that define the symptoms of anxiety, both psychological and somatic. Each element is rated on a scale of 0 (not at all) to 4 (very severe), with overall higher scores indicating more severe anxiety symptoms (37, 38). Earlier studies reported that the HAM-A scale can be used in various settings, including among the adolescent population (39, 40). We categorized overall HAM-A scale scores according to Matza LS et al. into no (≤ 7), mild (8 to 14), moderate (15 to 23), and severe (24 and above) (41). Like the BES, the pilot study revealed that Cronbach’s alpha value of the HAM-A scale was also good and acceptable (0.88).




2.5 Data analysis

The present binge-eating behavior assessment study data was analyzed with the statistical package for social science, version 24. Descriptive statistics such as counts and percentages were used for categorical variables, while mean and standard deviation were used to report continuous measures. The normality assumption of data was tested through Skewness-Kurtosis analysis. Since the test results did not meet the normality assumption, the present study applied Spearman’s correlation test to determine the strength and direction of the correlation between HAM-A and BES scores. The associated factors for binge-eating behavior were analyzed using logistic regression analysis (enter method) after adjusting for the other covariables of the study. A p-value of less than 0.05 and an adjusted odds ratio that does not include the null value were set as statistically significant values.





3 Results

The results of this study are organized under the following sub-headings:



3.1 Sociodemographic characteristics

Table 1 reveals the sociodemographic features of the participants. The mean age of the studied adolescents was 15.23± 2.80 years. After categorizing the age group according to the best possible class interval, 33.3%, 32.6%, and 34.1% belonged to the age group of early (10 to 13 years), middle (14 to 16 years), and late adolescents (17 to 19 years), respectively. The gender proportions were almost equal, with 50.5% being males. Nearly 40% of the participants had a high school education. Regarding the parents’ occupation, 60.4% of their fathers and 51.6% of their mothers work in the governmental sector, respectively. The family’s monthly income was more than 7000 Saudi Riyals (SAR) among 53.1% of the respondents. Seven percent of the participants were smokers. Concerning BMI, 15.4% and 14.3% of the participants were overweight and obese, respectively.


Table 1 | Sociodemographic characteristics of the adolescent population (n = 384).






3.2 Weight management measures

Regarding measures taken by the participants for weight management, daily weight measurement, using diet for weight management, slim techniques, and weight-losing exercises were adopted by 13.8%, 20.1%, 2.1%, and 5.7% of the participants, respectively (Figure 1).




Figure 1 | Measures taken by the participants for their weight management (n = 384).






3.3 Binge eating behavior assessment

Table 2 depicts the responses of the participants to the BES. Concerning eating behavior, difficulty eating slowly in the right way, having the habit of eating when feeling bored, feeling the urge to eat even when they were not hungry, and losing complete control of food when dieting was shown among 27.4%, 38%, 36.4%, and 31% of the participants, respectively. Regarding taking snacks between meals, 42.3% of the respondents reported doing this behavior. Concerning emotional cognition with binge eating, eating the same way when eating with others, thinking about food too much, and eating food upon physical hunger were reported by 38.6%, 37.6%, and 36.2% of the respondents, respectively. Table 3 demonstrates the binge eating behavior categories. Moderate and severe binge eating behaviors were found among 11.2% and 8.3% of the respondents, respectively.


Table 2 | Responses to the binge eating scale as reported by the studied participants (n = 384).




Table 3 | Binge eating behavior categories (n = 384).






3.4 Anxiety assessment

Of the 384 respondents, the highest number of responses were observed in the genitourinary system (80.7%), followed by somatic (sensory) (77.9%), gastrointestinal symptoms (77.1%), and cardiovascular systems (76.8%). In contrast, the lowest “not at all” responses were observed in tension (50.3%), anxious mood (60.9), and fears (62.2%) (Table 4). Table 5 shows the severity of anxiety as assessed by the HAM-A scale. Mild, moderate, and severe anxiety were shown among 12.8%, 9.6%, and 7.5% of the participants, respectively.


Table 4 | Participants’ responses to the Hamilton Anxiety Scale (HAM-A) (n=384).




Table 5 | Anxiety categories according to the Hamilton Anxiety Scale (n = 384).






3.5 HAM-A and BES correlation

The mean scores of BES and HAM-A were 21.47 ± 7.207 and 8.41 ± 9.74, respectively (Table 6). Spearman’s correlation showed a positive correlation between binge eating and anxiety scores, with a correlation coefficient of 0.26 and a P-value of 0.001 (Table 7).


Table 6 | Total scores of binge eating scale and HAS.




Table 7 | Spearman’s correlation findings between binge eating and anxiety scales.






3.6 Associated factors of binge eating behaviors

The associated factors of binge-eating behavior among the participants are presented in Table 8. Binge-eating behavior was significantly associated with gender and anxiety in the logistic regression analysis. Regarding sex, females were significantly at risk of binge eating compared to males (Adjusted odds ratio (AOR) = 3.312, confidence interval (CI): 1.52–5.91, P = 0.001). Moderate and severe anxiety were significantly associated with binge eating (AOR = 1.70, CI: 1.11–2.93, P = 0.004) and (AOR = 2.17, CI: 1.39–3.22, P = 0.001), respectively. Another important associated factor identified by the present study is the participants’ BMI status [obesity] (AOR = 3.31, CI: 1.93-4.87, P = 0.001).


Table 8 | Multivariate analysis for factors associated with binge eating behaviour among the participants (n=384).







4 Discussion

Binge-eating behavior is a serious disorder in which large amounts of food are usually consumed by affected people who feel unable to stop such eating. This behavior is more common among young and middle-aged people. It leads to weight gain, type 2 diabetes mellitus, cardiovascular diseases, cancer, tooth decay, low self-esteem, and decreased quality of life (10, 42, 43). The present study aimed to identify the prevalence of binge-eating behavior and its sociodemographic correlates among Saudi children and adolescents. Furthermore, the present study determines the presence of anxiety symptoms in participants with binge eating behavior.

This study revealed that 19.5% of the respondents had medium-to-severe binge-eating behavior. Some authors explored binge-eating behavior in other regions of Saudi Arabia and other Arab countries, and they found a wide variation in the prevalence of this condition among their study population. For example, the prevalence was lower than in a study done in Palestine in which half of the participants showed symptoms of binge eating (44). Interestingly AlHadi et al. (27) from Saudi Arabia found a low prevalence and Melisse B et al. (21) found a higher prevalence of eating disorders among their study population. A study by Schulte SJ in United Arab Emirates reported a higher level (about one-third of the youths) moderate to high level binge eating problems among their study participants (45). Another study conducted by Abdulla ZARA among the young adults in the Gulf region reported about 21% of their study participants had binge eating behavior (46). The variation in the prevalence of binge-eating behavior could be attributed to different tools utilized to identify its presence. In addition, different study aims could be the cause of such variation in prevalence. The present study aimed to identify the presence of binge-eating behavior rather than make a diagnosis of binge eating disorder. The variations in the prevalence of binge eating among the studies in this region further emphasize the necessity of the present study, which is required for the practice, policymakers, and other stakeholders. The most common practices used by participants in this study for weight loss were daily weight measurement, using a diet for weight management, and weight-loss exercises. The most common methods for weight loss, as reported by Badrin et al., were restriction of food intake (42.4%), physical exercise (25.3%), slimming programs (4.7%), herbs (3.7%), and traditional medications (3.4%) (47). Lowry et al. revealed that exercise and restriction of fat intake were the most preferred methods among high school students to control their weight (48). These differences in the measures taken by the participants for weight loss highlight the need for tailored health programs that consider the unique cultural backgrounds.

Teenagers and young adults were more likely to suffer from anxiety when compared to older adults (49). In this study, 29.9% of the participants suffered from anxiety disorders. This agrees with studies carried out by Mohamad et al. (50) and Han et al. (51), with the risk of anxiety being at 29%. However, higher anxiety levels were shown by Choueiry et al., where 62.4% of the participants revealed a potential risk of having anxiety, and 28.7% of them have significant clinical anxiety (52). Furthermore, a higher prevalence of anxiety (32.8%) was depicted among Portuguese college students (53). According to HAM-A, mild, moderate, and severe anxiety levels were detected among 12.8%, 9.6%, and 7.5% of the participants in the present study, respectively. A study conducted by Abdel-Salam et al. revealed that 39.4% of the participants had severe anxiety (54). A Saudi study showed that 26.8% of Saudi youth and adolescents were affected by anxiety disorders (55). The diversity of anxiety levels among various studies could be due to differences in data collection tools, case definition, sampling techniques, or geographical locations.

Binge-eating behavior and its associated symptoms commonly affect females compared to males. This gender difference could be attributed to psychosocial factors such as social pressure for thinness among females (56). Binge-eating behavior is significantly associated with sex in the present study, with females having a higher binge eating risk compared to males, in agreement with other studies (57, 58). Hence, it is well-documented that globally, women are more at risk of having binge-eating behavior than men. The higher rate of binge-eating behavior among women could be due to a range of biological, psychological, and sociocultural factors (57, 59, 60). Binge-eating behavior is commonly associated with major mental health problems such as depression, anxiety, and stress (10, 18, 61). Badrasawi, M. M., and Zidan, S. J. revealed that higher levels of stressful life events and depression were demonstrated more among binge eaters compared to non-binge eaters (44). The current study depicted that binge-eating behavior was significantly associated with anxiety, which was consistent with other studies (44, 62, 63). Another vital predictor identified by the present study is the participants’ BMI status. Our findings are supported by previous studies (64, 65). Furthermore, it is worth mentioning that overweight and obesity are also linked to anxiety disorders. However, the causal association between these three domains is still unclear. Irrespective of the causal association, the measures taken to reduce the link between these domains can significantly alleviate the critical health effects for future generations.

The present study results offer great implications to practice, policy, and more research endeavors. The outcomes of the study reveal that prompt identification, and the treatment of binge-eating behavior and anxiety disorders in teenagers are crucial for improving the prognosis of the disorders. On the policy implication front, this has made it clear that there is the need to develop policies that will improve the mental health services for adolescents in Northern Saudi Arabia especially in the Aljouf region. Target-oriented interventions, especially among adolescents at high risk of having these conditions, must be planned from time to time. Moreover, the present research opens many opportunities for further investigation in the following ways. Certainly, further different longitudinal surveys especially concerning different social-culture aspects, should take place in different parts of Saudi Arabia.



4.1 Strengths and limitations

The present study measured one of the vital public mental health aspects using a standard methodology, especially in the area where limited data is available. Furthermore, the present study provided valuable data for practice, policy, and future research However, because limitations are inevitable for any study, the present study also had some. The study design, which is cross-sectional, captures data at a single point in time, hence the inability to establish causation and only observe associations. So, it was impossible to establish a temporal sequence of variables. While questionnaires are efficient, they might lack the depth and nuance that qualitative methods, such as interviews, can provide. Another drawback of this self-reported study is the possibility of recall bias, as the information was reported by the participants themselves. Moreover, the study involved participants from one geographical area in Saudi Arabia, which indicates that the results cannot be generalized.





5 Conclusion

The present study revealed that 19.5% of the studied participants had medium-to-severe binge-eating behavior. Mild, moderate, and severe anxiety were shown among 12.8%, 9.6%, and 7.5% of the participants, respectively. This study showed that binge-eating behavior was significantly associated with female sex and anxiety. These findings advocate for the implementation of targeted interventions and support services aimed at decreasing binge-eating behavior and anxiety, thereby promoting the overall well-being of adolescents, and building stronger future generations. Next, the introduction of more psychological and sociodemographic variables should be considered in future research. The present study portrays the importance of the institution of an educational program to increase awareness levels concerning appropriate nutritional status. Finally, it is recommended that optional courses about binge eating be incorporated into the curricula of schools and universities.
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