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Abstract
Background

Obesity is one of the leading causes of morbidity and premature death. The prevalence of obesity and being
overweight in young adulthood is increasing exponentially globally, including Palestine. Consumption of
energy drinks (EDs) and tobacco smoking are highly prevalent among Palestinian young adults. Although
different studies have demonstrated that the use of caffeine and tobacco products is highly prevalent among
Palestinians, especially university students, the adverse effects of these products on obesity have not been
thoroughly investigated.

Methodology

Male students from An-Najah National University in the West Bank were recruited to fill out a self-
administrated questionnaire in this cross-sectional study conducted in 2021. Obesity was measured as total
adiposity by calculating body mass index (BMI) and as central obesity by measuring waist circumference. To
determine the association between obesity and ED consumption and tobacco smoking, we used adjusted
multiple logistic regression models. Shapiro-Wilk’s test was used to assess the normality of the data.

Results

A total of 396 students filled the questionnaire, with a response rate of 89.4%. The prevalence of obesity and
central obesity was 42% and 35.75%, respectively. The prevalence of ED consumption, cigarette smoking,
and waterpipe smoking was 59.6%, 39.6%, and 43.2%, respectively. ED consumers were more likely to be
cigarette smokers (odds ratio (OR) = 3.827, P < 0.001), waterpipe smokers (OR = 4.578, P < 0.001), and
chocolate consumers (OR = 3.524, P = 0.001). Central obesity was associated with waterpipe smoking (OR =
2.126, P = 0.044), increased age (OR = 1.367, P = 0.001), and increased BMI (OR = 1.927, P < 0.001). On the
other hand, cigarette smoking increased the risk of being underweight (OR = 6.255, P = 0.012), and ED
consumption decreased the risk of being obese (OR =0.183, P = 0.017).

Conclusions

Waterpipe smoking was a risk factor for increased central obesity, and ED consumption was associated with
decreased; however, smoking was associated with the underweight BMI category. Given the undesirable
health consequences of consuming the closely associated tobacco and EDs, stricter measures are needed to
prevent access to these products.

Categories: Preventive Medicine, Public Health, Substance Use and Addiction
Keywords: psychostimulants, chocolate, cognitive enhancers, waist circumference, central obesity, obesity, energy
drinks, cigarettes, waterpipe, smoking

Introduction

Cardiovascular disease (CVD) is the leading cause of mortality among Palestinians [1]. Obesity and tobacco
smoking (cigarettes and waterpipes) have been recognized as major risk factors in the pathogenesis of CVD,
diabetes mellitus (DM), hypertension (HTN), and metabolic syndrome, which lead to an increase in all-cause
mortality [2-6]. Individuals with CVD risk factors such as DM type II, HTN, and smoking are exposed to
adverse health outcomes at lower levels of obesity [6]. Overweight and obese individuals exhibit chronic
disease risk factors, developing diseases and consequent increase in all-cause mortality at a younger age [2].

Body mass index (BMI) is a measure of overall adiposity, while waist circumference (WC) is a measure of
central adiposity [7]. Continuing to use BMI as a sole indicator of cardiometabolic risk is insufficient and
should not be used solely for clinical assessment [7-9]. Recent studies have shown that central obesity can be
a more informative marker than BMI [10,11]. Moreover, it is a prerequisite for metabolic syndrome diagnosis
based on the available data for Palestine; therefore, European data for WC was used as recommended by the
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International Diabetic Federation (IDF) criterion. WC has been recognized as an independent risk factor for
cardiometabolic diseases and is a better predictor of cardiovascular risk than overall obesity [8,10,11].

Obesity risk factors include, but are not limited to, poor diet and sedentary lifestyle [12,13]. A common
thought among people is that cigarette and waterpipe smoking can be used for weight control [14-19].
Moreover, consuming excessive amounts of caffeine-containing fluids can serve as a weight control method
by masking hunger, aiding in purging behavior, or increasing energy levels [20,21]. On the other hand,
excessive sugar consumption from sugary drinks can lead to weight gain and obesity [6]. Energy drinks (EDs),
beverages that contain high levels of caffeine and sugar along with other ingredients such as taurine, herbal
extracts, and vitamin B, are purported to provide consumers with extra energy [22-25]. Therefore, whether
ED consumption increases the risk of obesity remains uncertain [6,20,21]. Despite the uncertainty regarding
their effects, ED and tobacco products have recently gained prominence in the young adult market in the
West Bank. Their use tends to be higher among university students under cogitative and performative
demands [26-29]. Most Palestinians start ED consumption at an early age (mean age of 15 years), noting that
its consumption is associated with tobacco smoking [29].

The prevalence of being overweight and obese in young adulthood is increasing exponentially globally,
including Palestine [4,30-34]. Recognizing obesity-related risk factors can help reduce the risk of obesity-
related disorders. Although ED consumption and tobacco smoking are highly prevalent among Palestinians,
their effect on obesity has not been investigated. This study examined the association between ED
consumption and tobacco smoking and obesity among university students (18-24 years) in the West Bank,
Palestine. This study is a part of ongoing studies that aim to gain a comprehensive understanding of the
extent of the cognitive enhancers and psychoactive substances used among Palestinians in different target
groups. Tobacco smoking, ED consumption, and psychoactive drug use are a growing problem in the West
Bank. The increasing prevalence of their use and their association with negative behaviors and adverse
health outcomes on Palestinians had gained considerable attention. ED consumption among male students
is of particular interest. A comprehensive understanding of the risk factors associated with the increased
prevalence of obesity is essential for targeted prevention strategies.

Materials And Methods

Study design, setting, sample size, and sampling technique

Tobacco smoking and ED consumption are a growing problem in the West Bank, Palestine, particularly
among males. Male Palestinian students from An-Najah National University (ANNU) university were
recruited to participate in a cross-sectional study conducted in 2020. The students were recruited through
social media and flyers. A multistage-stratified sampling technique was used. The students were stratified
according to their curricular year. Subsequently, the students were categorized according to their academic
fields (50% medical and health sciences students and 50% non-medical students). The required sample size
was 356 students based on a margin of error of 5% and a confidence level of 95%. Male students (N = 474)
were invited to participate in the first stage of the study. Students were included if they were undergraduate
students from ANNU and excluded if they had any disease or took any medication that could affect body
weight. In the second stage, informed consent was obtained, anthropogenic measurements were taken, and
the questionnaire was filled out.

Study tool and validity

Bodyweight was measured using a calibrated digital scale to the nearest 0.1 kg with minimal clothes and
without shoes. A wall meter was used to measure standing height without shoes to the closest 0.1 cm. BMI
was calculated by weight (kg)/height (m) squared. A non-elastic tape was used to assess WC to the nearest
1.0 cm. These measurements were made in compliance with the recommendations of the World Health
Organization [11,33,35]. For WC values, European data were used as recommended by the IDF criterion [33].
Based on the IDF criterion, central obesity is defined as WC of >94 cm in men [33]. WC was measured midway
between the inferior margin of the thoracic cage and the superior border of the iliac crest during minimal

inspiration. The BMI (kg/mz) was divided into the following four categories: underweight (>18.50), normal
weight (18.5-24.99), overweight (25.0-29.99), and obese (>30) [36]. Measurement instruments for accuracy
and precision assessment have been applied and published [33,37]. A previous study verified and
implemented the questionnaire to quantify tobacco smoking and ED consumption, practice, and

patterns [38]. In this study, the “current user” status applied to students who had used the product at least
once in the last 30 days [39]. The caffeine content of the most popular ED in the West Bank, Palestine, as
labeled on the cans, ranges from 7.50 to 32.00 mg/100 mL (mean of 24.80 mg/100 mL), while the sugar
content ranges from 10.00 to 11.80 g/100 mL (mean of 10.86 g/100 mL). Other caffeine sources studied in
this study included black tea, coffee and its derivatives, and chocolate.

Ethical considerations

We received ethical approval from the Institutional Review Board at ANNU. All students provided a written
signed informed consent before participation. The privacy and confidentiality of all participants were
assured.
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Statistical analysis

All analyses were performed using SPSS Statistics for Mac, version 22 (IBM Corp., Armonk, NY, USA).
Shapiro-Wilk test was used to assess data normality. The means between the two groups were evaluated
using the independent samples t-test. Associations between different general characteristics and outcomes
were assessed using Pearson’s chi-square test and Fisher’s exact test. Adjusted multiple logistic regression
analysis assessed the relative risk by generating the odds ratios (ORs) and 95% confidence intervals (CIs) for
explanatory factors. All comparisons were made at a significance level (P-value) of less than 0.05.

Results

General characteristics and anthropometric measurements of
participants

The response rate was high (89.4%, n = 424). Four students were excluded, four students refused to allow the
measurement of WC, and 20 partially completed questionnaires were discarded. The final number of
participants was 396 students; 29.8% studied medicine, 31.3% studied health sciences, and 38.9% were in
the non-health sciences programs. The prevalence of increased WC was 35.6% and obesity (BMI >25) was
42.2%, of which 28.8% were overweight and 13.4% were obese (Table I).

n (%)

City 186 (47.0)
Locality Village 194 (49.0)

Camp 16 (4.0)

Yes 93 (23.5)
Work status

No 303 (76.5)

Medicine 118 (29.8)
Academic specialty Health sciences 124 (31.3)

Others 154 (38.9)

Underweight 22 (5.6)

Normal weight 207 (52.3)
Body mass index

Overweight 114 (28.8)

Obese 53 (13.4)

Yes 141 (35.6)
High waist circumferences

No 255 (64.4)

Median + IQR

Weight 75.30 + 21.37
Anthropometric measurements Height 177.00 + 8.00

Body mass index (kg/m?) 24.04 £6.17

Waist circumference (cm) 84.75 £ 17.00

TABLE 1: General characteristics and anthropometric measurements of participants.

IQR: interquartile range

Prevalence and pattern of cigarette and waterpipe smoking, energy
drinks, coffee, black tea, and chocolate consumption

The prevalence of ED consumption was high (59.6%), with 19.2% using it daily. The prevalence of other
substances was as follows: waterpipe smoking at 43.2%, cigarette smoking at 39.6%, coffee at 85.6%,
chocolate consumption at 86.1%, and black tea intake at 83.6% (Table 2).
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Pattern of use n (%)

Tobacco and caffeine Practice n Initiation age in years, Median
products (%) Dalk Several times Several times Several times ~ Ex- (Q1, Q3)
ai ’
Y weekly monthly yearly user
157 106 4
Cigarettes 20 (12.8) 17 (10.9) 9 (5.8) 17.00 (15.0, 18.63)
(39.6%) (67.9) (2.6)
10
Waterpipe 171 (43.2) 53 (30.6) 29 (16.8) 53 (13.4) 28 (16.2) (58) 17.00 (15.0, 18.00)
10
Energy drinks 236 (59.6) 46 (19.2) 80(33.5) 71(29.7) 32 (13.4) 42) 16.00 (14.0, 18.00)
0
Coffee 339(85.6) 180(56.8) 88 (27.8) 37 (11.7) 12(3.8) 0.0) 15.00 (12.0, 17.00)
2
Black tea 331(83.6) 134(43.8) 105 (34.3) 50 (16.3) 15 (4.9) ©07) 10.00 (6.0, 12.00)
5
Chocolate 341(86.1) 110(34.0) 140 (35.4) 62 (19.1) 7(2.2) (15) 6.00 (4.0, 9.25)

TABLE 2: The prevalence, pattern of use, and initiation age of tobacco, energy drinks, coffee,
black tea, and chocolate consumption among students.

Multiple logistic regression models

Model 1: Risk Factors Associated With Energy Drinks Consumption

ED consumption was associated with cigarette smoking (OR = 3.827, P < 0.001), waterpipe smoking (OR =
4.578, P <0.001), and chocolate consumption (OR = 3.524, P = 0.001) (Table 3).

Energy drinks consumption (Yes)? Model 1

Variable Odds ratio 95% confidence interval P-value
Age 0.936 0.819-1.070 0.33
Cigarette smoking? Yes 3.827 2.242-6.530 <0.001*
Waterpipe smoking? Yes 4.578 2.777-7.546 <0.001*
Coffee consumption? Yes 1.691 0.851-3.359 0.13
Chocolate consumption? Yes 3.524 1.687-7.362 0.001*
Black tea consumption?@ Yes 0.828 0.410-1.674 0.60
Work? Yes 0.732 0.406-1.317 0.30

Medicine 0.924 0.516-1.653 0.79

Academic specialty?
Health sciences 0.846 0.471-1.521) 0.58

TABLE 3: Adjusted multiple logistic regression for the risk factors associated with consumption
of energy drinks.

Note: 2: Reference category is No; °: reference category is non-health science specialties. *Significant at P < 0.05.

Model 2: Risk Factors Associated With Central Obesity
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Adjusted multiple logistic regression for the association between tobacco and ED consumption and
increased central obesity (WC) revealed that the risk of increased central obesity was associated with
waterpipe smoking (OR = 2.143, P = 0.042), increased age (OR = 1.366, P = 0.001), and increased BMI (OR =
1.924, P < 0.001) (Table ).

Central obesity (increased WC) (Yes)? Model 2

Variable Odds ratio 95% confidence interval P-value
Energy drink consumption? Yes 1.475 0.690-3.153 0.32
Cigarette smoking? Yes 0.940 0.464-1.903 0.86
Waterpipe smoking? Yes 2.143 1.029-4.461 0.042*
Coffee consumption? Yes 0.430 0.169-1.095 0.08
Chocolate consumption? Yes 0.626 0.240-1.632 0.34
Black tea consumption? Yes 1.012 0.402-2.549 0.98
Age 1.366 1.145-1.629 0.001*
Body mass index 1.924 1.682-2.202 <0.001*

TABLE 4: Adjusted multiple logistic regression for factors associated with increased central
obesity (waist circumference).

Note: 2: Reference category is No. *Significant at P < 0.05.

WC: waist circumference

Model 3: Risk Factors Associated With Variable Body Mass Index Categories

Adjusted multiple logistic regression model for the association between the use of tobacco and caffeine
products and BMI revealed that cigarette smoking increased the risk of being underweight (OR = 6.255, P =
0.012), and ED consumption decreased the risk of being obese (OR =0.183, P = 0.017). In addition, increased
central obesity was associated with increased BMI (P < 0.001) (Table 5).
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Body mass index category” Model 3
Variable Odds ratio 95% confidence interval P-value
Energy drinks consumption? Yes 0.336 0.093-1.213 0.10
Cigarette smoking? Yes 6.255 1.498-26.125 0.012*
Waterpipe smoking? Yes 0.552 0.170-1.785 0.32
Coffee consumption? Yes 0.809 0.135-4.862 0.82
Underweight
Chocolate consumption? Yes 0.148 0.202-6.520 0.88
Black tea consumption?@ Yes 0.929 0.199-4.326 0.93
Age 0.710 0.505-0.998 0.049*
Waist circumference 0.768 0.679-0.867 <0.001*
Energy drinks consumption” Yes 1.195 0.548-2.604 0.66
Cigarette smoking? Yes 0.841 0.398-1.778 0.65
Waterpipe smoking® Yes 0.527 0.243-1.139 0.10
Coffee consumption? Yes 1.374 0.542-3.483 0.50
Overweight
Chocolate consumption? Yes 2.267 0.777-6.613 0.13
Black tea consumption?@ Yes 0.400 0.149-1.074 0.07
Age 0.927 0.765-1.123 0.44
Waist circumference 1.352 1.265-1. 446 <0.001*
Energy drinks consumption?@ Yes 0.183 0.045-0.737 0.017*
Cigarette smoking? Yes 0.832 0.228-3.039 0.78
Waterpipe smoking? Yes 0.307 0.081-1.161 0.08
Coffee consumption? Yes 1.121 0.208-6.033 0.89
Obese
Chocolate consumption?@ Yes 2.192 0.391-12.294 0.37
Black tea consumption? Yes 0.420 0.083-2.117 0.29
Age 0.798 0.588-1.083 0.15
Waist circumference 1.810 1.613-2.032 <0.001*

TABLE 5: Adjusted multiple logistic regression of body mass index associated with tobacco
smoking and consumption of caffeine products.

Note: #: Reference category is normal weight; @: reference category group is No. *Significant at P < 0.05.

Discussion

Obesity is a common disease of clinical and public health importance [2,3,6]. However, studies concerning
obesity and central obesity among Palestinians are scarce [40-43]. This study aimed to investigate the risk of
tobacco smoking and ED consumption and obesity among Palestinian university students from ANNU.
Several remarkable findings were noted in this study. First, the overall prevalence of obesity (42.2%) and
central obesity (35.6%) was higher than the anticipated prevalence based on previous studies in the West
Bank [33,42,44] and globally [45,46]. These results demonstrated that the prevalence of obesity has
increased in recent decades, indicating that the response of society and the healthcare system to this
epidemic has been insufficient. Moreover, excess body weight is the sixth most significant risk factor
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contributing to the global disease burden [47].

Studies on obesity and caffeine consumption have reported diverse outcomes [6,20,21]. A recently published
meta-analysis concluded that coffee consumption might be correlated with lower obesity, especially among
males [48]. In this study, consumption of caffeine products was highly prevalent among university students
and linked to a lower risk of obesity. In a previous study, ED consumption was associated with weight loss
attempts, poor body image, and unhealthy weight loss behaviors [21]. In contrast to a local study among
adolescent refugees [34], ED consumption was not associated with increased central obesity. This
discrepancy in results between adolescents and young adults can be related to the adolescence period or the
amount of ED consumption, which was not tested in this study. Therefore, there is a need to test if the
amount of ED consumption is related to the variable results of obesity and central obesity.

A previous study reported that coffee and chocolate consumption was associated with decreased risk of
eating disorders only among males [34]. Obsessive chocolate eaters scored higher on drive measures for
thinness, body dissatisfaction, bulimia, and binge eating disorders [49,50]. No association between chocolate
consumption and obesity was observed in this study. Interestingly, ED consumption was associated with
chocolate consumption, and the lower risk of obesity among ED consumers was likely due to their concurrent
chocolate consumption.

In this study, most students smoked daily (67.9%). In agreement with other studies, an inverse relationship
between smoking and body weight has been documented [14-19,51,52]. This study concluded that cigarette
smoking is linked to being underweight. For the overweight category, decreased BMI is a risk factor for
health/cardiorespiratory fitness [53]. However, the effect of smoking on body weight is not clear and can be
attributed to several mechanisms, such as changes in dietary intake, physical activity, and metabolic rate
[15], and is associated with the risk of metabolic syndrome [16]. Therefore, tobacco use is associated with a
risk of low BMI in this population. Furthermore, in agreement with other studies, smoking was associated
with ED consumption, which could worsen the problem. The higher risk of being underweight among
smokers can be attributed to concurrent ED consumption [29,54-56].

In this study, waterpipe smoking was more common than cigarette smoking, with a prevalence of 43.2%. The
higher rate of waterpipe smoking is a growing concern and can be attributed to the influence of urbanization
on social life, social media, and the fact that waterpipe smoking is becoming more culturally and socially
accepted among young adults. Waterpipes deliver 56-fold higher smoke volume compared to cigarettes, with
an overlapping toxicant/chemical profile to conventional cigarettes [57]. Due to the overlapping toxicant and
chemical profile to conventional cigarettes, the effects of waterpipe smoke on the cardiovascular system are
thought to be comparable to those of conventional cigarettes [58]. Although an inverse relationship between
cigarette smoking and overall obesity was observed, consistent with other local and global studies,
waterpipe smoking was linked to a higher risk of increased central obesity in this study [34,59]. Furthermore,
waterpipe smoking was linked to an increased risk of central obesity and dyslipidemia among young
Palestinian adults and adolescents, as reported by a few Palestinian studies [34]. These disorders increase
the risk of developing metabolic syndrome and thrombosis [11]. In addition, Palestinian schoolchildren with
increased central obesity show a significant increase in the clustering of metabolic abnormalities [40]. These
findings support the notion that central obesity can be more informative than BMI and a better predictor of
cardiovascular risk than overall obesity [10,11]. Moreover, continuing to use BMI as a sole indicator of
cardiometabolic risk is insufficient, and it should not be used solely for clinical assessment [7-9]. However,
further studies are needed to understand its negative health consequences and the mechanisms inducing
such effects. Overall, the results of this study support the notion that waterpipe smoking is indeed
detrimental to central obesity. Thus, awareness and control of waterpipe smoking should be more robust
and systematic.

This study has some limitations. ED consumption and the number of cigarettes smoked per day were not
tested in this study. Moreover, the lack of previous local research on obesity and central obesity associated
with tobacco and caffeine product consumption was one of the most important constraints in predicting a
change in obesity and central obesity in university students. More follow-up research is required. This study
is the first to link ED consumption and tobacco smoking with obesity among Palestinians. This study can
increase the awareness among young adults regarding the health effects of EDs on the cardiovascular
system, which can lead to better health outcomes and a possible decrease in the prevalence of CVDs.
Moreover, the findings of this study can influence public opinion and lead to restrictive governmental
measures toward their consumption.

Conclusions

This study provided insights into the adverse health effects of caffeine and tobacco products on obesity
among university students. The findings support the notion that waterpipe smoking is indeed detrimental to
central obesity. The high prevalence of ED consumption and tobacco smoking and the association between
the two practices among university students is problematic. Given the health consequences of their use,
policy initiatives to prevent the initiation of these products and limit access to them warrant attention.
Tobacco control interventions and research are recommended along with nutrition research to improve the
overall health status of the population. Incorporating EDs into drug education programs may be effective.
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University IRB Committee issued approval (16) Nov. 2019. Animal subjects: All authors have confirmed
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ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

Acknowledgements

The authors would like to thank Mohammad Qino for his support in data collection.

References

1. Damiri B, Dudin B, Sharqiah Q, Khlaif H, Bsharat R, Amir M: Prevalence of low high-density lipoproteins
(HDL) cholesterol and its related factors in adult Palestinians: a cross-sectional study. Palestinian Med
Pharm J. 2021, 6:00-00.

2. Allman-Farinelli MA: Nutrition promotion to prevent obesity in young adults . Healthcare (Basel). 2015,
3:809-21. 10.3390/healthcare3030809

3. Bray GA: Medical consequences of obesity. ] Clin Endocrinol Metab. 2004, 89:2583-9. 10.1210/jc.2004-0535
Hu FB, Malik VS: Sugar-sweetened beverages and risk of obesity and type 2 diabetes: epidemiologic
evidence. Physiol Behav. 2010, 100:47-54. 10.1016/j.physbeh.2010.01.036

5. Wang YC, McPherson K, Marsh T, Gortmaker SL, Brown M: Health and economic burden of the projected
obesity trends in the USA and the UK. Lancet. 2011, 378:815-25. 10.1016/50140-6736(11)60814-3

6. Ofei F: Obesity - a preventable disease . Ghana Med J. 2005, 39:98-101.

7. Waist circumference and waist-hip ratio: report of a WHO expert consultation. Geneva, 8-11 December
2008. (2011). Accessed: January 21, 2022: https://apps.who.int/iris/bitstream/handle/10665/44583/?
sequence=1.

8. Owolabi EO, Ter Goon D, Adeniyi OV: Central obesity and normal-weight central obesity among adults
attending healthcare facilities in Buffalo City Metropolitan Municipality, South Africa: a cross-sectional
study. ] Health Popul Nutr. 2017, 36:54. 10.1186/541043-017-0133-x

9. Ashwell M, Gibson S: A proposal for a primary screening tool: keep your waist circumference to less than
half your height'. BMC Med. 2014, 12:207. 10.1186/512916-014-0207-1

10. Tran NT, Blizzard CL, Luong KN, et al.: The importance of waist circumference and body mass index in
cross-sectional relationships with risk of cardiovascular disease in Vietnam. PLoS One. 2018, 13:e0198202.
10.1371/journal.pone.0198202

11.  Alberti KG, Zimmet P, Shaw J: Metabolic syndrome--a new world-wide definition. A Consensus Statement
from the International Diabetes Federation. Diabet Med. 2006, 23:469-80. 10.1111/j.1464-
5491.2006.01858.x

12.  Kim D, Hou W, Wang F, Arcan C: Factors affecting obesity and waist circumference among US adults . Prev
Chronic Dis. 2019, 16:E02. 10.5888/pcd16.180220

13.  Pereira MA, Kartashov Al, Ebbeling CB, Van Horn L, Slattery ML, Jacobs DR Jr, Ludwig DS: Fast-food habits,
weight gain, and insulin resistance (the CARDIA study): 15-year prospective analysis. Lancet. 2005, 365:36-
42.10.1016/S0140-6736(04)17663-0

14. Raptou E, Papastefanou G: An empirical investigation of the impact of smoking on body weight using an
endogenous treatment effects model approach: the role of food consumption patterns. Nutr J. 2018, 17:101.
10.1186/s12937-018-0408-0

15. Kaufman A, Augustson EM, Patrick H: Unraveling the relationship between smoking and weight: the role of
sedentary behavior. | Obes. 2012, 2012:735465. 10.1155/2012/735465

16. Fang H, Ali MM, Rizzo JA: Does smoking affect body weight and obesity in China? . Econ Hum Biol. 2009,
7:334-50. 10.1016/j.ehb.2009.07.003

17.  Jo YH, Talmage DA, Role LW: Nicotinic receptor-mediated effects on appetite and food intake . ] Neurobiol.
2002, 53:618-32. 10.1002/neu.10147

18.  Ward KD, Ahn S, Mzayek F, et al.: The relationship between waterpipe smoking and body weight:
population-based findings from Syria. Nicotine Tob Res. 2015, 17:34-40. 10.1093/ntr/ntul21

19. BerroJ, Akel M, Hallit S, Obeid S: Relationships between inappropriate eating habits and problematic
alcohol use, cigarette and waterpipe dependence among male adolescents in Lebanon. BMC Public Health.
2021, 21:140. 10.1186/s12889-021-10184-2

20. Hart S, Abraham S, Luscombe G, Russell J: Fluid Intake in patients with eating disorders . Int ] Eat Disord.
2005, 38:55-9. 10.1002/eat.20155

21. Jeffers AJ, Vatalaro Hill KE, Benotsch EG: Energy drinks, weight loss, and disordered eating behaviors . ] Am
Coll Health. 2014, 62:336-42. 10.1080/07448481.2014.902838

22. Heckman MA, Sherry K, De Mejia EG: Energy drinks: an assessment of their market size, consumer
demographics, ingredient profile, functionality, and regulations in the United States. Compr Rev Food Sci
Food Saf. 2010, 9:303-17. 10.1111/j.1541-4337.2010.00111.x

23.  Malinauskas BM, Aeby VG, Overton RF, Carpenter-Aeby T, Barber-Heidal K: A survey of energy drink
consumption patterns among college students. Nutr J. 2007, 6:35. 10.1186/1475-2891-6-35

24. Mahoney CR, Giles GE, Marriott BP, Judelson DA, Glickman EL, Geiselman PJ, Lieberman HR: Intake of

2022 Mohammed Ali et al. Cureus 14(2): e21842. DOI 10.7759/cureus.21842 8 of 10


https://journals.najah.edu/media/journals/full_texts/8_oH6dmS2.pdf
https://dx.doi.org/10.3390/healthcare3030809
https://dx.doi.org/10.3390/healthcare3030809
https://dx.doi.org/10.1210/jc.2004-0535
https://dx.doi.org/10.1210/jc.2004-0535
https://dx.doi.org/10.1016/j.physbeh.2010.01.036
https://dx.doi.org/10.1016/j.physbeh.2010.01.036
https://dx.doi.org/10.1016/S0140-6736(11)60814-3
https://dx.doi.org/10.1016/S0140-6736(11)60814-3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1790820/
https://apps.who.int/iris/bitstream/handle/10665/44583/?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44583/?sequence=1
https://dx.doi.org/10.1186/s41043-017-0133-x
https://dx.doi.org/10.1186/s41043-017-0133-x
https://dx.doi.org/10.1186/s12916-014-0207-1
https://dx.doi.org/10.1186/s12916-014-0207-1
https://dx.doi.org/10.1371/journal.pone.0198202
https://dx.doi.org/10.1371/journal.pone.0198202
https://dx.doi.org/10.1111/j.1464-5491.2006.01858.x
https://dx.doi.org/10.1111/j.1464-5491.2006.01858.x
https://dx.doi.org/10.5888/pcd16.180220
https://dx.doi.org/10.5888/pcd16.180220
https://dx.doi.org/10.1016/S0140-6736(04)17663-0
https://dx.doi.org/10.1016/S0140-6736(04)17663-0
https://dx.doi.org/10.1186/s12937-018-0408-0
https://dx.doi.org/10.1186/s12937-018-0408-0
https://dx.doi.org/10.1155/2012/735465
https://dx.doi.org/10.1155/2012/735465
https://dx.doi.org/10.1016/j.ehb.2009.07.003
https://dx.doi.org/10.1016/j.ehb.2009.07.003
https://dx.doi.org/10.1002/neu.10147
https://dx.doi.org/10.1002/neu.10147
https://dx.doi.org/10.1093/ntr/ntu121
https://dx.doi.org/10.1093/ntr/ntu121
https://dx.doi.org/10.1186/s12889-021-10184-2
https://dx.doi.org/10.1186/s12889-021-10184-2
https://dx.doi.org/10.1002/eat.20155
https://dx.doi.org/10.1002/eat.20155
https://dx.doi.org/10.1080/07448481.2014.902838
https://dx.doi.org/10.1080/07448481.2014.902838
https://dx.doi.org/10.1111/j.1541-4337.2010.00111.x
https://dx.doi.org/10.1111/j.1541-4337.2010.00111.x
https://dx.doi.org/10.1186/1475-2891-6-35
https://dx.doi.org/10.1186/1475-2891-6-35
https://dx.doi.org/10.1016/j.clnu.2018.04.004

Cureus

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

caffeine from all sources and reasons for use by college students. Clin Nutr. 2019, 38:668-75.
10.1016/j.cInu.2018.04.004

Winston AP, Hardwick E, Jaberi N: Neuropsychiatric effects of caffeine . Adv Psychiatric Treat. 2018, 11:432-
9.10.1192/apt.11.6.432

Qtait M, Alarab S: Energy drink usage and effect among university students in a polytechnic Palestine . Am |
Food Sci Health. 2020, 6:89-94.

Al Sabbah WH, Qamhia N, Younis M: Consumption patterns and side effects of energy drinks among
university students in Palestine: crosssectional study. MOJ Public Health. 2015, 2:36-44.
10.15406/mojph.2015.02.00015

Damiri B, Ibrahim H, Khalaili M, Mohammad R, Imwas S: Tobacco and energy drinks, emerging health risk
among Palestinian adolescent females, a cross-sectional study: call for action. ] Concurrent Disord. 2020, 1:
Damiri B, Yaish O, Janini E, Sandouka H: Energy drink consumption among young Palestinians and
associated risk factors: call for action. ] Concurrent Disord. 2021, 3:19-31.

Vadeboncoeur C, Townsend N, Foster C: A meta-analysis of weight gain in first year university students: is
freshman 15 a myth?. BMC Obes. 2015, 2:22. 10.1186/s40608-015-0051-7

Musaiger AO, Al-Mannai M, Al-Haifi AR, et al.: Prevalence of overweight and obesity among adolescents in
eight Arab countries: comparison between two international standards (ARABEAT-2). Nutr Hosp. 2016,
33:567. 10.20960/nh.567

Ogden CL, Carroll MD, Lawman HG, Fryar CD, Kruszon-Moran D, Kit BK, Flegal KM: Trends in obesity
prevalence among children and adolescents in the United States, 1988-1994 through 2013-2014. JAMA.
2016, 315:2292-9. 10.1001/jama.2016.6361

Damiri B, Abualsoud MS, Samara AM, Salameh SK: Metabolic syndrome among overweight and obese adults
in Palestinian refugee camps. Diabetol Metab Syndr. 2018, 10:34. 10.1186/s13098-018-0337-2

Damiri B, Khatib O, Nazzal Z, et al.: Metabolic syndrome associated with tobacco and caffeine products use
among refugee adolescents: risk of dyslipidemia. Diabetes Metab Syndr Obes. 2021, 14:4121-33.
10.2147/DMS0.S8329675

Zimmet P, Alberti G, Kaufman F, et al.: The metabolic syndrome in children and adolescents . Lancet. 2007,
369:2059-61. 10.1016/S0140-6736(07)60958-1

Metintas S, Sariboyaci MA, Nuhoglu S, et al.: Smoking patterns of university students in Eskisehir, Turkey .
Public Health. 1998, 112:261-4. 10.1038/sj.ph.1900470

Damiri B, Aghbar A, Alkhdour S, Arafat Y: Characterization and prevalence of metabolic syndrome among
overweight and obese young Palestinian students at An-Najah National University. Diabetes Metab Syndr.
2018, 12:343-8. 10.1016/j.dsx.2017.12.021

Damiri B, Sandouka HN, Janini EH, Yaish ON: Prevalence and associated factors of psychoactive substance
use among university students in the West Bank, Palestine. Drugs Educ Prev Policy. 2020, 27:173-82.
10.1080/09687637.2019.1591341

Substance Abuse and Mental Health Services Administration: Key substance use and mental health
indicators in the United States: results from the 2019 National Survey on Drug Use and Health. Center for
Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services Administration,
Rockville, MD; 2020.

Damiri B, Alhala AA, Najjar L, Algadome S: Metabolic syndrome and its risk factors among overweight and
obese Palestinian schoolchildren using IDF and NCEP-ATP/III definitions. Ann Clin Lab Res. 2018, 6:8.
10.21767/2386-5180.100242

Al Sabbah H, Vereecken CA, Elgar FJ, et al.: Body weight dissatisfaction and communication with parents
among adolescents in 24 countries: international cross-sectional survey. BMC Public Health. 2009, 9:52.
10.1186/1471-2458-9-52

Abdeen Z, Jildeh C, Dkeideek S, Qasrawi R, Ghannam I, Al Sabbah H: Overweight and obesity among
Palestinian adults: analyses of the anthropometric data from the first National Health and Nutrition Survey
(1999-2000). ] Obes. 2012, 2012:213547. 10.1155/2012/213547

Elessi K, Albaraqouni L: Prevalence of obesity and overweight in Palestine: a systematic review . Lancet.
2019, 393:520. 10.1016/S0140-6736(19)30606-3

Tayem YI, Yaseen NA, Khader WT, Abu Rajab LO, Ramahi AB, Saleh MH: Prevalence and risk factors of
obesity and hypertension among students at a central university in the West Bank. Libyan ] Med. 2012,
7:10.3402/1jm.v7i0.19222

Pengpid S, Peltzer K: Prevalence of overweight/obesity and central obesity and its associated factors among
a sample of university students in India. Obes Res Clin Pract. 2014, 8:e558-70. 10.1016/j.0rcp.2015.12.003
Peltzer K, Pengpid S, Samuels TA, et al.: Prevalence of overweight/obesity and its associated factors among
university students from 22 countries. Int ] Environ Res Public Health. 2014, 11:7425-41.
10.3390/ijerph110707425

Haslam DW, James WP: Obesity. Lancet. 2005, 366:1197-209. 10.1016/50140-6736(05)67485-1

Lee A, Lim W, Kim S, et al.: Coffee intake and obesity: a meta-analysis . Nutrients. 2019, 11:1274.
10.3390/nu11061274

Hetherington MM, Macdiarmid JI: Pleasure and excess: liking for and overconsumption of chocolate .
Physiol Behav. 1995, 57:27-35. 10.1016/0031-9384(94)00199-f

Tuomisto T, Hetherington MM, Morris MF, Tuomisto MT, Turjanmaa V, Lappalainen R: Psychological and
physiological characteristics of sweet food "addiction". Int ] Eat Disord. 1999, 25:169-75. 10.1002/(sici)1098-
108x(199903)25:2<169::aid-eat6>3.0.co;2-b

Pednekar MS, Gupta PC, Shukla HC, Hebert JR: Association between tobacco use and body mass index in
urban Indian population: implications for public health in India. BMC Public Health. 2006, 6:70.
10.1186/1471-2458-6-70

Sneve M, Jorde R: Cross-sectional study on the relationship between body mass index and smoking, and
longitudinal changes in body mass index in relation to change in smoking status: the Tromso Study. Scand |
Public Health. 2008, 36:397-407. 10.1177/1403494807088453

Nikolakaros G, Vahlberg T, Auranen K, Sillanmaéki L, Venetoklis T, Sourander A: Obesity, underweight, and

2022 Mohammed Ali et al. Cureus 14(2): e21842. DOI 10.7759/cureus.21842

90of 10


https://dx.doi.org/10.1016/j.clnu.2018.04.004
https://dx.doi.org/10.1192/apt.11.6.432
https://dx.doi.org/10.1192/apt.11.6.432
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiYn4adruH1AhUGiZQKHXGYB_YQFnoECAcQAQ&url=http%3A%2F%2Ffiles.aiscience.org%2Fjournal%2Farticle%2Fpdf%2F70160160.pdf&usg=AOvVaw3BBLN28iLUzk2oHnUvqFUi
https://dx.doi.org/10.15406/mojph.2015.02.00015
https://dx.doi.org/10.15406/mojph.2015.02.00015
https://www.researchgate.net/profile/Basma-Damiri/publication/348437357_Tobacco_and_energy_drink_emerging_health_risk_among_Palestinian_adolescent_females_a_cross-sectional_study_Call_for_action/links/5fff1a0f299bf1408893bc8b/Tobacco-and-energy-drink-emerging-health-risk-among-Palestinian-adolescent-females-a-cross-sectional-study-Call-for-action.pdf
https://concurrentdisorders.ca/2020/11/14/energy-drink-consumption-among-young-palestinians-and-associated-risk-factors-call-for-action-2/
https://dx.doi.org/10.1186/s40608-015-0051-7
https://dx.doi.org/10.1186/s40608-015-0051-7
https://dx.doi.org/10.20960/nh.567
https://dx.doi.org/10.20960/nh.567
https://dx.doi.org/10.1001/jama.2016.6361
https://dx.doi.org/10.1001/jama.2016.6361
https://dx.doi.org/10.1186/s13098-018-0337-2
https://dx.doi.org/10.1186/s13098-018-0337-2
https://dx.doi.org/10.2147/DMSO.S329675
https://dx.doi.org/10.2147/DMSO.S329675
https://dx.doi.org/10.1016/S0140-6736(07)60958-1
https://dx.doi.org/10.1016/S0140-6736(07)60958-1
https://dx.doi.org/10.1038/sj.ph.1900470
https://dx.doi.org/10.1038/sj.ph.1900470
https://dx.doi.org/10.1016/j.dsx.2017.12.021
https://dx.doi.org/10.1016/j.dsx.2017.12.021
https://dx.doi.org/10.1080/09687637.2019.1591341
https://dx.doi.org/10.1080/09687637.2019.1591341
https://www.samhsa.gov/data/sites/default/files/reports/rpt29393/2019NSDUHFFRPDFWHTML/2019NSDUHFFR1PDFW090120.pdf
https://dx.doi.org/10.21767/2386-5180.100242
https://dx.doi.org/10.21767/2386-5180.100242
https://dx.doi.org/10.1186/1471-2458-9-52
https://dx.doi.org/10.1186/1471-2458-9-52
https://dx.doi.org/10.1155/2012/213547
https://dx.doi.org/10.1155/2012/213547
https://dx.doi.org/10.1016/S0140-6736(19)30606-3
https://dx.doi.org/10.1016/S0140-6736(19)30606-3
https://dx.doi.org/10.3402/ljm.v7i0.19222
https://dx.doi.org/10.3402/ljm.v7i0.19222
https://dx.doi.org/10.1016/j.orcp.2013.12.003
https://dx.doi.org/10.1016/j.orcp.2013.12.003
https://dx.doi.org/10.3390/ijerph110707425
https://dx.doi.org/10.3390/ijerph110707425
https://dx.doi.org/10.1016/S0140-6736(05)67483-1
https://dx.doi.org/10.1016/S0140-6736(05)67483-1
https://dx.doi.org/10.3390/nu11061274
https://dx.doi.org/10.3390/nu11061274
https://dx.doi.org/10.1016/0031-9384(94)00199-f
https://dx.doi.org/10.1016/0031-9384(94)00199-f
https://dx.doi.org/10.1002/(sici)1098-108x(199903)25:2<169::aid-eat6>3.0.co;2-b
https://dx.doi.org/10.1002/(sici)1098-108x(199903)25:2<169::aid-eat6>3.0.co;2-b
https://dx.doi.org/10.1186/1471-2458-6-70
https://dx.doi.org/10.1186/1471-2458-6-70
https://dx.doi.org/10.1177/1403494807088453
https://dx.doi.org/10.1177/1403494807088453

Cureus

54.

55.

56.

57.

58.

59.

smoking are associated with worse cardiorespiratory fitness in Finnish healthy young men: a population-
based study. Front Public Health. 2017, 5:206. 10.3389/fpubh.2017.00206

Sampasa-Kanyinga H, Masengo L, Hamilton HA, Chaput JP: Energy drink consumption and substance use
among middle and high school students. Int ] Environ Res Public Health. 2020, 17:3110.
10.3390/ijerph17093110

Galimov A, Hanewinkel R, Hansen ], Unger JB, Sussman S, Morgenstern M: Association of energy drink
consumption with substance-use initiation among adolescents: a 12-month longitudinal study. |
Psychopharmacol. 2020, 34:221-8. 10.1177/0269881119895545

Terry-McElrath YM, O’Malley PM, Johnston LD: Energy drinks, soft drinks, and substance use among United
States secondary school students. ] Addict Med. 2014, 8:6-13. 10.1097/01.ADM.0000435322.07020.53

Cobb CO, Shihadeh A, Weaver MF, Eissenberg T: Waterpipe tobacco smoking and cigarette smoking: a direct
comparison of toxicant exposure and subjective effects. Nicotine Tob Res. 2011, 13:78-87.
10.1093/ntr/ntq212

Qasim H, Alarabi AB, Alzoubi KH, Karim ZA, Alshbool FZ, Khasawneh FT: The effects of hookah/waterpipe
smoking on general health and the cardiovascular system. Environ Health Prev Med. 2019, 24:58.
10.1186/s12199-019-0811-y

Shafique K, Mirza SS, Mughal MK, Arain ZI, Khan NA, Tareen MF, Ahmad I: Water-pipe smoking and
metabolic syndrome: a population-based study. PLoS One. 2012, 7:€39734. 10.1371/journal.pone.0039734

2022 Mohammed Ali et al. Cureus 14(2): e21842. DOI 10.7759/cureus.21842

10 of 10


https://dx.doi.org/10.3389/fpubh.2017.00206
https://dx.doi.org/10.3389/fpubh.2017.00206
https://dx.doi.org/10.3390/ijerph17093110
https://dx.doi.org/10.3390/ijerph17093110
https://dx.doi.org/10.1177/0269881119895545
https://dx.doi.org/10.1177/0269881119895545
https://dx.doi.org/10.1097/01.ADM.0000435322.07020.53
https://dx.doi.org/10.1097/01.ADM.0000435322.07020.53
https://dx.doi.org/10.1093/ntr/ntq212
https://dx.doi.org/10.1093/ntr/ntq212
https://dx.doi.org/10.1186/s12199-019-0811-y
https://dx.doi.org/10.1186/s12199-019-0811-y
https://dx.doi.org/10.1371/journal.pone.0039734
https://dx.doi.org/10.1371/journal.pone.0039734

	Risk of Tobacco Smoking and Consumption of Energy Drinks on Obesity and Central Obesity Among Male University Students
	Abstract
	Background
	Methodology
	Results
	Conclusions

	Introduction
	Materials And Methods
	Study design, setting, sample size, and sampling technique
	Study tool and validity
	Ethical considerations
	Statistical analysis

	Results
	General characteristics and anthropometric measurements of participants
	TABLE 1: General characteristics and anthropometric measurements of participants.

	Prevalence and pattern of cigarette and waterpipe smoking, energy drinks, coffee, black tea, and chocolate consumption
	TABLE 2: The prevalence, pattern of use, and initiation age of tobacco, energy drinks, coffee, black tea, and chocolate consumption among students.

	Multiple logistic regression models
	TABLE 3: Adjusted multiple logistic regression for the risk factors associated with consumption of energy drinks.
	TABLE 4: Adjusted multiple logistic regression for factors associated with increased central obesity (waist circumference).
	TABLE 5: Adjusted multiple logistic regression of body mass index associated with tobacco smoking and consumption of caffeine products.


	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


