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Abstract
Background  Tobacco smoking and eating disorders are often connected to concerns about body image and can be 
indicative of underlying mental health conditions, such as depression. In Palestinian society, females have a cultural 
belief that smoking can aid in weight loss. Societal pressure on body image may drive females to such risky behaviors. 
However, few studies have examined the link between smoking and eating disorder behaviors. We researched the preva-
lence of tobacco smoking among Palestinian female university students and its association with binge/purge behaviors 
and depression.
Method  A cross-sectional research study was carried out at An-Najah National University. Female students [N = 642] 
completed anonymous surveys, sharing information about tobacco smoking and other substance use habits, answering 
questions from the Eating Attitude Test-26, the Sick (EAT-26), Control, One, Fat, and Food (SCOF) screening tests, and the 
Beck Depression Inventory.
Results  The study reported a high prevalence of waterpipe smoking (24.4%) among Palestinian university female stu-
dents, which exceeded the prevalence of cigarette smoking (4%). For the SCOF scale, 36.3% scored ≥ 2 points, indicat-
ing a screened positive for anorexia or bulimia nervosa; 40% struggled with binge-eating behavior, while only 7.8% 
had sought treatment for eating disorders. Additionally, 34.7% of the students experienced depression. The adjusted 
binary logistic regression model of risk factors for cigarette smoking has shown that cigarette smoking is significantly 
associated with self-induced vomiting (aOR = 6.075, p-value = 0.027), history for eating disorder treatment (aOR = 3.438, 
p-value = 0.047), e-cigarettes (aOR = 10.070, p-value = 0.001), waterpipe (aOR = 3.299, p-value = 0.022), energy drinks 
(aOR = 5.163, p-value = 0.003), moderate depression (aOR = 11.499, p-value = 0.010), and mild depression (aOR = 12.963, 
p-value = 0.003).
Conclusion  The study revealed concerning results of tobacco smoking linked to depression, binge/purge behaviors, obe-
sity, and various weight-control methods. These findings highlight the urgent need for targeted interventions through 
awareness campaigns, culturally tailored health education, implementation of mental health support for students, and 
provide accessible medical and psychological assistance to at-risk Palestinian female students.
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1  Introduction

The cultural appreciation for curvy body types in traditional Arab societies, which are majorly located in the Middle 
East, has been associated with good health and prosperity ideals for a long time [1]. This preference for curvy body 
types has led to a lower prevalence of eating disorders among Arabs in the past [1]. However, recent studies show a 
rising incidence of eating disorders within the Arab population, attributed to factors like exposure to Western media 
and culture influencing body image preferences and leading to a higher desire for thinness [2–5]. Understanding 
these trends is crucial for developing interventions to promote healthy body image and prevent eating disorders 
across different cultures. Global media and cultural globalization have significantly influenced body image percep-
tions among young Arab women, including those in Palestine. The rise of Western ideals of thinness has overshad-
owed traditional standards that celebrated curvier body types, increasing pressures on women to conform and lead-
ing to a rise in eating disorders. This trend highlights the need for localized studies to explore how these influences 
affect body image perceptions in Palestine.

Eating disorders are severe health conditions that impact both physical and mental health. These conditions 
involve disturbances in thoughts about food, eating, weight, body shape, and eating behaviors [6, 7]. Females with 
eating disorders, distorted body image, and weight concerns are more likely to smoke than females who have a 
healthier relationship with eating. The highest prevalence of smoking was among females with binge/purge subtypes 
[8]. A misconception lies in the belief that smoking is acceptable for appetite and weight control, especially among 
females [9–11]. Female patients with eating disorder behaviors used smoking to compensate for overeating or to limit 
their consumption despite no evidence suggesting smoking as an acceptable weight control method [8, 12]. They 
were also found to be stricter with their dieting and have an increased risk for depression, panic disorder, substance 
use, and other physical problems compared to never-smokers and former smokers [13]. Therefore, smoking screen-
ing for patients with binge/purge eating was recommended [6]. Moreover, studies have shown that individuals who 
smoke cigarettes are more likely to be caffeine-dependent [14]. Several studies have also investigated the effect of 
coffee on adiposity to provide evidence-based recommendations for individuals seeking to manage their weight 
through dietary changes. Some of these studies have suggested that coffee may have anti-obesity effects [15, 16], 
and others suggested sex-based effects and lower adiposity, particularly in females [17–19]

Recent studies have shown that tobacco smoking is linked to a higher likelihood of metabolic syndrome, dyslipi-
demia, and central obesity among adolescents and young adult Palestinians, suggesting the need for greater atten-
tion to this issue [20, 21]. Despite the increased prevalence of tobacco smoking and caffeine consumption among 
Palestinians, along with their association with metabolic abnormalities, there have been few studies investigating 
their relationship with eating disorder behaviors [20, 22]. A recent study indicated that risk factors associated with 
self-induced vomiting among Palestinian refugee men were energy drink and alcohol consumption and inversely 
associated with waterpipe smoking [22]. Additionally, an increased risk of self-induced vomiting behavior among 
Palestinian male drug users was associated with binge behavior, laxative use, waterpipe smoking, and e-cigarette 
smoking [23]. These disorders are physically and mentally disabling as they are associated with increased levels of 
depression and high rates of mortality, among other mental disorders [23].

The prevalence of tobacco smoking among Palestinian females was 7.7% in 2021, a sharp increase from 2.3% in 
2010 [24]. Additionally, a high prevalence of waterpipe smoking was reported among Palestinian female students, 
surpassing the prevalence of cigarette smoking [25]. There is a cultural belief among some Palestinian females that 
smoking can help with weight loss [26], which often leads women to adopt this behavior in their pursuit of an ide-
alized body image. This cultural norm highlights how societal pressures and traditional beliefs intersect to shape 
health behaviors among female university students. Moreover, this cultural framework warrants further investigation, 
as understanding the origins and perpetuation of these beliefs is essential for developing effective interventions. 
Therefore, the cultural belief among Palestinian women that smoking can aid in weight loss is an important factor 
that needs to be addressed. Research indicates that females with eating disorders who smoke are more likely to 
engage in purging and fasting compared to non-smokers with eating disorders [8].

Moreover, smokers with eating disorder behaviors are less concerned about smoking cessation and have poor 
smoking cessation outcomes [6, 12]. Therefore, there is an essential need to screen these disorders among females, 
specifically among smokers. Eating disorders among Palestinian females are under-diagnosed and under-treated. 
While few studies are reporting on the prevalence of eating disorders among Palestinian females [14], the reported 
prevalence was high, with 38.9% among university students [27] and higher than the worldwide average (5.5–17.9%) 
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[28, 29]. Given the prevalence of eating disorders such as tobacco smoking and caffeine consumption among Palestin-
ians and their potential association with metabolic abnormalities [30–32], it is crucial to investigate the relationship 
between these behaviors and eating disorders among Palestinian female students. There is a lack of research on eat-
ing disorders among Palestinian women, particularly among female university students. This gap in understanding 
extends to the relationships between smoking, body image concerns, and eating disorders. It highlights the need 
to investigate further the culturally specific factors influencing these behaviors. Addressing this knowledge gap is 
crucial for developing targeted interventions and promoting mental health within this demographic. We aimed to 
investigate these gaps in the literature and explore the potential association between tobacco smoking, caffeine 
consumption, and eating disorder behaviors among Palestinian female students, as well as their impact on depres-
sion. Specifically, we aimed to investigate whether cigarette smoking is associated with different eating disorder 
behaviors among Palestinian female university students, especially binge/purge behaviors. The findings are crucial 
for healthcare providers to understand these behaviors and their prevalence in Palestinian society, leading to earlier 
diagnosis and improved health outcomes in this population subgroup. Additionally, these findings can guide poli-
cymakers in implementing strategies to address this growing issue.

2 � Materials and methods

2.1 � Study design, setting, population, sample size, and sampling technique

A cross-sectional study was conducted at An-Najah National University (ANNU), a prominent university in the West Bank, 
Palestine, in 2022. Female students between 18 and 25 were asked to participate in the study through the university 
portal, social media announcements, and posters. The sample size was estimated to be 171 in a population of 10,000 
female students at ANNU, assuming a proportion of tobacco smoking at 12.9% [25], a 95% confidence level, and a preci-
sion of 5%. To minimize bias, the students were stratified by their curricular year, with a target sample size of 100 students 
from each academic year. Therefore, the minimum sample size required for the study was 400. Participants who were 
taking drugs such as cortisone or had ailments like thyroid problems that could potentially affect the outcomes were 
excluded from the study.

2.2 � Study tool and operational definition

A self-administered questionnaire was utilized anonymously and was divided into three parts. The first part gathered 
sociodemographic data and general information on tobacco smoking and caffeine product consumption. The second 
part incorporated the Sick, Control, One, Fat, and Food (SCOFF) questionnaire, while the third part included six behavioral 
questions from the Eating Attitude Test-26 (EAT-26). Both SCOFF and EAT-26 are effective self-administered question-
naires that are broadly used for screening eating disorders [33, 34]. SCOFF consists of 5 questions with a cutoff point 
of 2 or more; a score of 2 or more indicates a likely diagnosis of anorexia nervosa (AN) or bulimia nervosa (BN) [33]. The 
questions were as follows: Q1: Do you make yourself sick because you feel uncomfortably full? Q2: Do you worry you 
have lost control over how much you eat? Q3: Have you recently lost more than one stone in a 3-month period? Q4: Do 
you believe yourself to be fat when others say you are too thin?, and Q5: Would you say that food dominates your life? 
During the assessment, participants were asked behavioral questions (BQ) about the frequency of their eating disorder 
behaviors. The questions were as follows: QB1: Gone on eating binges where you feel that you may not be able to stop? 
QB2: Ever made yourself sick (vomited) to control your weight or shape? QB3: Ever used laxatives, diet pills, or diuretics 
(water pills) to control your weight or shape? QB4: Exercised more than 60 min a day to lose or to control your weight?, 
QB5: Lost 20 pounds or more in the past 6 months?, and QB6: Have you ever been treated for an eating disorder? The 
options ranged from never, once a month or less, 2–3 times a month, once a week, 2–6 times a week, and once or more 
a day. Positive responses to these questions suggest a need for referral. It is important to note that the EAT-26 alone 
cannot diagnose an eating disorder. Therefore, it is crucial to consider other factors such as weight history, current BMI 
(body mass index), and percentage of ideal body weight when interpreting the results [34]. Purging behaviors include 
self-induced vomiting and diuretic or laxative use to control weight. The Arabic-SCOFF and EAT-26 questionnaires were 
accurate and reliable for the early detection of eating disorders [35, 36]. The EAT-26 has been reproduced with permis-
sion [34, 37].
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The Beck Depression Inventory (BD-II) Arabic version was employed to measure depression among the participants. 
This 21-question multiple-choice self-report inventory is widely used to assess the severity of depression. It has proven 
valid and reliable among undergraduate students in Arabic-speaking countries, with an alpha reliability of 0.83 and 
test–retest reliability of 0.74 [38]. BD-II categorizes depression into four subtypes: minimal, mild, moderate, and severe. 
Notably, minimal depression represents individuals without depression. Hence, the overall prevalence of depression 
includes mild, moderate, and severe cases.

The questionnaire to assess tobacco smoking and caffeine consumption patterns was previously validated and pub-
lished [39]. Tobacco smoking includes cigarette and waterpipe smoking. A participant in this study who has used tobacco 
or caffeine products within the past 30 days is considered a current user. The participant’s weight was measured to the 
nearest 0.1 kg using an electronic device, while their height was measured to the nearest 0.1 cm using a wall meter. 
Body Mass Index (BMI) was calculated using the formula: weight (kg) divided by the square of the height (m2). Based on 
their BMI, the participants were categorized as underweight (< 18.5), average weight (18.5–24.9), overweight (25–29.9), 
or obese (BMI of 30 or greater).

2.3 � Ethics approval and consent to participate

The Institutional Review Board "IRB" at An-Najah National University (ANNU) granted ethical approval, with an archived 
number of (7) Dec. 2019. Prior to participation, informed consent was obtained from every student. Instead of names, 
codes were used. The research team ensured that all data collected was accessible only to the research team. All the 
procedures performed in this study were in accordance with the 1964 Helsinki declaration and its later amendments.

2.4 � Data analysis

For data analysis, IBM SPSS Statistics for Mac, version 27 (IBM Corp., Armonk, NY, USA). The Shapiro–Wilk test was used 
to test the normality of the distribution of continuous variables. Continuous variables were described as means with 
standard deviations (SD). Percentages were used to represent each study variable. Descriptive statistics were calculated 
for the point-prevalence of reported SCOFF questions, EAT-26 behaviors, depression, tobacco smoking, caffeine consump-
tion, and other substance use. Prior to conducting the adjusted logistic regression analysis, we carried out univariate 
analyses to assess the individual associations between tobacco smoking and potential risk factors such as eating disorder 
behaviors and depression levels. This preliminary analysis allowed us to identify significant predictors and understand 
the relationships between each variable and smoking behavior among Palestinian female university students. The binary 
logistic regression analysis aimed to determine the relative risk of cigarette smoking and EAT-26 behaviors and depression 
and was adjusted to other substance use and body mass index. Adjusted odds ratios (OR) and 95% confidence intervals 
(CI) for risk factors were estimated. A p-value of less than 0.05 was considered statistically significant.

3 � Results

3.1 � General characteristics and anthropometric measurements of participants

The total number of respondents was 661; the incomplete questionnaires were excluded (n = 19), and the final number of 
participants was 642, with a mean age of 20.0 years. Of all participants, 16.5% were underweight, 14.6% were overweight, 
4.1% were obese, and 64.8% had an average weight. Moreover, 53% were city residents, 45.6% were village residents, 
1.4% were refugee camp residents, 97.5% of participants were singles, and 5.1% were working (Table 1).

3.2 � Tobacco and caffeine products practice, pattern, and motivation of use

Among the study participants, the highest prevalence of smoking was found in waterpipe smoking (22.4%), with 15.3% 
smoking daily and 29.2% smoking several times weekly. The mean age of initiation for cigarette and waterpipe smok-
ing was similar, with 17.4 for cigarette smoking and 17.7 for waterpipe smoking. Caffeine products were prevalent, with 
energy drinks at 30.5%, coffee and its derivatives at 83.3%, and tea at 81.0% (Table 2). For the purpose of losing weight, 
38.4%, 4.2%, and 37.5% of the students smoked cigarettes, waterpipes, and e-cigarettes, respectively, and 2.6% and 8.4% 
of students consumed energy drinks and coffee (Table 2).
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3.3 � Frequencies of SCOFF questions, EAT‑26 behaviors, and depression categories based on the Beck scale

For the SCOF scale, 6.4% admitted to making themselves sick due to feeling uncomfortably full, and 5.1% reported 
losing more than one stone in 3 months. In total, 36.3% scored 2 or more, indicating a likely diagnosis of anorexia 
nervosa (AN) or bulimia nervosa (BN) 28. For EAT-26 behavioral questions, 39.9% stated that they engaged in binge 
eating, and 5.5% reported self-induced vomiting as a means to control their weight and shape. In contrast, 4.4% 
reported using laxatives, diuretics, and diet pills. Furthermore, 36.9% of participants claimed to exercise for more 
than 60 min daily to manage their weight, 13.6% lost 20 pounds or more in the past six months, and 7.8% had been 
previously treated for an eating disorder. Moreover, 27.9% felt that food dominates their life, 39.8% worried about 
losing control over how much they eat, and 36.8% believed they are fat when others say they are too thin. Based on 
the Beck scale, 3.7% of the participants had severe depression, 9.2% had moderate depression, and 21.8% had mild 
depression (Table 3).

The univariate analysis results for risk factors associated with cigarette smoking and obesity have shown the 
following: obesity was significantly associated with SCOF SCORE (≥ 2) (OR = 2.72, p-value < 0.001), QB2 (OR = 4.62, 

Table 1   The participants’ 
general characteristics 
(n = 642)

SD, Standard deviation

Residency n (%) City 340 (53.0)
Village 293 (45.6)
Camp 9 (1.4)

Marital Status n (%) Single 626 (97.5)
Married 16 (2.5)

Working n (%) Yes 33 (5.1)
No 609 (94.9)

Weight category n (%) Underweight 106 (16.5)
Normal 416 (64.8)
Overweight 94 (14.6)
Obese 26 (4.1)

Age mean (SD) 19.99 (1.64)

Table 2   The frequency, pattern of use, and initiation age of tobacco and caffeine products

SD, Standard deviation.

Pattern of Use Total
n (%)

Daily
n (%)

Several times weekly
n (%)

Several times 
monthly
n (%)

Initiation age in years
Mean ± SD

Cigarettes 26 (4.0) 2  (7.7) 3 (11.5) 20 (76.9) 17.44 ± 2.33
Waterpipe 144 (22.4) 22 (15.3) 42 (29.2) 72 (50.0) 17.74 ± 1.89
E-cigarettes 16 (2.5) 2 (12.5) 1 (6.3) 10 (62.5) 18.67 ± 1.03
Energy Drinks 196 (30.5) 15 (7.7) 41 (20.9) 135 (68.9) 16.73 ± 2.62
Coffee 535 (83.3) 251 (46.9) 174 (32.5) 104 (19.4) 14.69 ± 3.65
Tea 520 (81.0) 237 (45.6) 178 (34.2) 102 (19.6) 9.99 ± 4.30

Motivation of use Cigarettes
n (%)

Waterpipe
n (%)

E-cigarettes
n (%)

Energy Drinks
n (%)

Coffee
n (%)

Boredom 6 (23.1) 45 (31.2) 3 (18.8) 23 (11.7) 149 (27.9)
Cope with problems 8 (30.1) 29 (20.1) 0 (0.0) 15 (7.7) 83 (15.5)
Addiction 1 (3.8) 17 (11.8) 2 (12.5) 15 (7.7) 120 (22.4)
Anger 10 (38.5) 20 (13.9) 2 (12.5) 30 (15.3) 83 (15.5)
Losing weight 10 (38.4) 6 (4.2) 6 (37.5) 5 (2.6) 45 (8.4)
Seeking pleasure 9 (34.6) 92 (63.9) 6 (37.5) 70 (35.7) 335 (62.3)
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p-value < 0.001), QB3 (OR = 4.11, p-value < 0.001), QB4 (OR = 4.44, p-value < 0.001), QB5 (OR = 1.82, p-value = 0.023), 
moderate depression (OR = 2.68, p-value = 0.045), and waterpipe (OR = 1.66, p-value = 0.027). Cigarette smoking was 
significantly associated with QB2 (OR = 4.89, p-value < 0.001), QB6 (OR = 3.17, p-value = 0.020), moderate depression 
(OR = 5.4, p-value = 0.018), mild (OR = 7.42, p-value = 0.001), and waterpipe (OR = 7.14, p-value < 0.001) (Table 4).

3.4 � Risk factors associated with cigarette smoking

The adjusted binary logistic regression model of risk factors for cigarette smoking has shown that cigarette smoking 
is significantly associated with self-induced vomiting (aOR = 6.075, p-value = 0.027), history of eating disorder treat-
ment (aOR = 3.44, p-value = 0.047), e-cigarettes (aOR = 10.07, p-value = 0.001), waterpipe (aOR = 3.299, p-value = 0.022), 
energy drinks (aOR = 5.16, p-value = 0.003), moderate depression (aOR = 11.499, p-value = 0.010), and mild depression 
(aOR = 12.96, p-value = 0.003) (Table 5).

4 � Discussion

Tobacco smoking and eating disorders are often linked to body image concerns and can be a symptom of underlying 
mental health conditions such as anxiety, depression, or trauma [6, 7]. For Palestinian females, there is a cultural belief that 
smoking can aid in weight loss. However, few studies examined the relationship between smoking, caffeine consump-
tion, eating disorder behaviors, and depression. In this study, we examined the prevalence of tobacco smoking among 
university Palestinian females and their association with binge/purge behaviors and depression.

The study found that female students who have increased body mass index are more likely to engage in self-induced 
vomiting. Moreover, they are more likely to follow a food-centered lifestyle, exercise regularly, and use laxatives, diuret-
ics, and diet pills to lose weight. These findings emphasize the importance of addressing and promoting healthy habits 
and behaviors amongst obese female students to prevent such harmful practices.

Research has revealed that female smokers with eating disorders are more likely to engage in purging and fasting 
behaviors than non-smokers with eating disorders [8]. The findings of this study addressed the tobacco smoking problem 
and its association with the high prevalence of binge/purge behaviors among Palestinian female university students. 

Table 3   The frequency of self-
induced vomiting, binging, 
and weight control methods

SCOFF Questionnaire Yes
n (%)

Q1: Do you make yourself sick because you feel uncomfortably full? 41 (6.4)
Q2: Do you worry you have lost control over how much you eat? 255 (39.8)
Q3: Have you recently lost more than 1 stone in a 3-month period? 33 (5.1)
Q4: Do you believe yourself to be fat when others say you are too thin? 236 (36.8)
Q5: Would you say that food dominates your life? 179 (27.9)
Total SCOF score 2 or more points 232 (36.3)
EAT-26 Behavior Questions
QB1: Gone on eating binges where you feel that you may not be able to stop? 256 (39.9)
QB2: Ever made yourself sick (vomited) to control your weight or shape? 35 (5.5)
QB3: Ever used laxatives, diet pills or diuretics (water pills) to control your weight or shape? 28 (4.4)
QB4: Exercised more than 60 min a day to lose or to control your weight? 237 (36.9)
QB5: Lost 20 pounds or more in the past 6 months? 87 (13.6)
QB6: Have you ever been treated for an eating disorder? 50 (7.8)
EAT-26 Subscales
Dieting subscale
Depression Categories-Based on the Beck Scale
Sever 24 (3.7)
Moderate 59 (9.2)
Mild 140 (21.8)
Minimum 419 (65.3)
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Research suggests that individuals with eating disorders may smoke for weight control [7]. Specifically, those who engage 
in binge eating and purging behaviors have been found to have higher levels of nicotine dependency [40]. Additionally, 
smoking has been linked to obesity and weight gain, with former smokers reporting higher BMIs than non-smokers and 
current smokers [41]. In another study, smoking was positively associated with central obesity but not with overall obesity 
[17], potentially increasing the risk of chronic diseases like cardiovascular disease and type 2 diabetes [42]. Consistent 
with the literature, a high prevalence of waterpipe smoking was reported among Palestinian female students, and it 
surpassed the prevalence of cigarette smoking [25]. Similarly in nearby countries [43, 44]. Around one-fourth of the Pal-
estinian female students were waterpipe smokers compared to 4% of cigarette smokers, indicating that non-traditional 
smoking is an emerging hazard among Palestinian females in general and university students in specific. There is a 
misperception among Palestinians about the negative health consequences of non-traditional tobacco smoking. There 
is a mistaken belief that it is less harmful than cigarette smoking, although studies have indicated that it is a risk factor 
for increased obesity and central obesity [30, 31]. In agreement with these studies, waterpipe smokers were more likely 
to be obese. Therefore, we recommend educational activities to enhance Palestinian female students’ awareness of the 
health consequences of cigarette and waterpipe smoking, including obesity and eating disorders.

Obesity is associated with an increased risk of developing a purging disorder [45, 46]. These trends may be explained 
by societal discrimination against those with higher BMIs, which can lead to dissatisfaction with one’s body image and 
an expectation to lose weight [47, 48]. Furthermore, the co-occurrence of eating disorders and obesity may be linked to 
binge eating as a potential contributor to weight gain [49]. The results of this study revealed that self-induced vomiting 
is linked to obesity and in smokers more than non-smokers. This could support previous research that shows people with 
eating disorder behaviors who smoke are at higher risk for obesity than those without eating disorder behaviors [50]. 
Smokers with eating disorder behaviors reported a misconception about the effectiveness of smoking as a weight control 
method [9]. Therefore, special measures should be taken to encourage smoking cessation in this population. Metabolic 
abnormalities are also more common in smokers with eating disorder behaviors than non-smokers with eating disorder 
behaviors [6]. To address this, screening for binge eating is recommended for female smokers. However, quitting smoking 
is a difficult challenge for this group as they often believe it helps with weight control and lack interest in quitting. More 
efforts are needed to encourage smoking cessation among female students which can be through cessation programs.

Table 4   A univariate analysis of risk factors associated with cigarette smoking and obesity

CI, Confidence Interval; OR1, Odds Ratio

*Significance value < 0.05.

Obesity Cigarette smoking

Yes No OR 95% CI p-value Yes No OR 95% CI p-value

SCOF SCORE ≥ 2 67 165 2.72 1.81–4.08 < 0.001* 12 220 1.66 0.74–3.695 0.213
< 2 53 355 13 395

QB1 Yes 55 201 1.35 0.91–2.02 0.139 13 243 1.67 0.75–3.72 0.207
No 65 321 12 374

QB2 Yes 17 18 4.62 2.30–9.27 < 0.001* 5 30 4.89 1.72–13.93 0.001*
No 103 504 20 587

QB3 Yes 13 15 4.11 1.90–8.88 < 0.001* 2 26 1.98 0.44–8.84 0.36
No 107 507 23 591

QB4 Yes 79 158 4.44 2.91–6.76 < 0.001* 12 225 1.61 0.72–3.59 0.24
No 41 364 13 392

QB5 Yes 24 63 1.82 1.08–3.05 0.023* 4 83 1.223 0.41–3.65 0.72
No 96 458 21 533

QB6 Yes 8 42 0.82 0.37–1.78 0.608 5 45 3.172 1.14–8.85 0.02*
No 112 479 20 571

Beck scale Severe depression 8 16 2.45 0.83–7.27 0.106 4 20 2.16 0.53–8.86 0.285
Moderate depression 10 49 2.68 1.02–7.03 0.045* 5 54 5.4 1.34–21.81 0.018*
Mild depression 22 118 2.12 0.88–5.12 0.096 5 135 7.418 2.17–25.36 0.001*
Minimum depression 80 339 11 408

Waterpipe 35 85 1.66 1.06–2.59 0.027* 16 123 7.14 3.08–16.54 < 0.001*
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Using drugs for weight loss in individuals with eating disorders can increase the risk of receiving an eating dis-
order diagnosis in the following years, as well as lead to depression and low self-esteem [51, 52]. Excessive exercise 
is a common trait among people with eating disorders and can lead to a lower quality of life and prognosis [53]. 
Females with eating disorders often feel guilty when they miss a workout and exercise for reasons related to weight 
and body shape [53]. In agreement with these studies, obesity was associated with the feeling that food dominates 
life, which refers to a loss of control over food [54]. These findings suggest that participants’ well-being is negatively 
impacted and that they are more prone to a wide range of health issues, including metabolic abnormalities, dental 
issues, and nutritional deficiencies.

Mental health issues related to obesity are more common in females than in men [41, 55, 56], and individuals with 
higher BMIs and central obesity are more likely to experience eating disorders [57, 58]. Palestinian female students 
often smoke to cope with stress more than men do, as they are more susceptible to depression [59]. The co-occurrence 
of smoking, depression, eating disorders, and obesity poses complex challenges for overall well-being. Research has 
shown interconnected links between these conditions, with one often influencing or exacerbating the others [57, 59, 
60]. Understanding these connections is critical for developing comprehensive treatment approaches. Addressing 
mental health, lifestyle factors, and behavioral patterns is essential for promoting comprehensive wellness and recov-
ery. It is important to note that the findings of the study suggest that women with increased obesity are at a higher 
risk of exhibiting problematic eating behaviors, depression, and other risky behaviors, including smoking. Cigarette 
smokers were more likely to be depressed and seek treatment for eating disorders compared to non-smokers. The 
quality of life for these patients is likely jeopardized as a result. It is also concerning that a significant number of female 
university students, around 40%, were struggling with binge-eating behavior, and 36.3% may be at risk of anorexia 
nervosa or bulimia nervosa. However, only a small fraction (7.8%) has sought treatment for eating disorders. This 
highlights a significant gap between the prevalence of the issue and the number of individuals seeking professional 
help. Additionally, the study highlights the lack of longitudinal studies that investigate the relationships between 
smoking, eating disorder behaviors, and the impact on mental health over time, which can also be on related popu-
lations like males or non-university students to help in further understanding. It also emphasizes the crucial need 
for greater awareness and assistance for those impacted by these issues. Therefore, it is recommended that female 
students who experience weight-related difficulties seek assessment from a skilled mental health professional, regard-
less of screening findings, to ensure early intervention, proper treatment, and better outcomes. Based on the results 
presented, it is recommended that future studies expand their scope to include the general population of Palestinian 
women and not just university students. These findings are concerning and highlight the need for programs aimed 
at identifying and assisting university females who are at increased risk of eating disorder behaviors. Additionally, 
increasing awareness about the different risk factors associated with these behaviors can help prevent their onset.

The findings of this study highlight significant broader societal implications, particularly regarding how cultural 
norms can contribute to the prevalence of smoking and eating disorders among women. In many societies, including 
Palestine, traditional ideals of beauty may conflict with contemporary media portrayals, creating an environment 
where women feel pressured to conform to unrealistic standards. This pressure can lead to unhealthy behaviors, 
such as tobacco use as a means of appetite suppression and the development of eating disorders. By engaging with 
public health frameworks emphasizing the importance of mental health awareness and body positivity, stakeholders 
can implement community-level interventions to address these issues. Moreover, universities can integrate mental 
health services into the university healthcare system to support at-risk students. These interventions could include 
educational campaigns that challenge harmful stereotypes, promote healthy body image, and provide resources 
for mental health support. Additionally, fostering workshops about body image can address societal and cultural 
pressures and seek healthier coping mechanisms, ultimately contributing to improved perception about self-image.

This study has some limitations. It is essential to exercise caution when interpreting the results of this study due 
to certain limitations. First, as the study was conducted in a cross-sectional design, no definitive causality of the 
associations can be established. Secondly, the usage of self-reported data might have resulted in response bias, in 
which students’ willingness to provide more accurate responses may have been influenced by the cultural norms and 
stigmas surrounding smoking and eating disorders. Lastly, while the scales used in our study are helpful in screening 
for eating disorder behaviors and depression, they cannot be used to diagnose depression or eating disorders or 
specify their subtypes. Despite these limitations, this study is among the few that examine the prevalence of binge/
purge behaviors among Palestinian females, in particular, female university students in Palestine. Moreover, previous 
studies have not reported a distinct association between these behaviors and certain risk factors, such as tobacco 
smoking and depression.
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5 � Conclusion

This study highlights the high prevalence of risky behaviors among female university students, including smoking, 
binge eating, and the use of diet pills, which were strongly linked to depression. The findings of the study highlight 
the need for greater awareness and support for female university students struggling with binge eating, as only a 
small percentage have sought treatment for eating disorders. This emphasizes the importance of providing acces-
sible resources and promoting a healthier approach to wellness among this demographic of university students and 
addresses their association with tobacco smoking. Targeted interventions should include making smoking restriction 
policies, starting anti-smoking campaigns, culturally tailored health education, implementing mental health support 
for students who are struggling with these behaviors, and promoting a healthy lifestyle. Moreover, further studies 
should be conducted to explore the relationship between smoking, caffeine consumption, and eating disorder behav-
iors in a broader population in Palestine. It is essential to have early assessment and intervention for those facing 
weight-related issues. Addressing these interconnected factors is vital for preventing the onset of eating disorders 
and promoting overall wellness among Palestinian women.
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