


PREVALENCE OF OBESITY/OVERWEIGHT AND ASSOCIATED FACTORS AMONG UNIVERSITY STUDENTS


ABSTRACT
Aims: To determine the prevalence of overweight and obesity and identify associated factors among university students in Sulaimani.
Study design: Cross-sectional study.
Place and Duration of Study: University of Sulaimani, Iraq, between 1st March 2024 and 20th March 2024.
Methodology: A total of 530 university students aged 18–26 years were included. Data were collected using an online questionnaire via Google Forms covering demographic characteristics, dietary habits, physical activity, sitting time, sleep patterns, and family history. Body Mass Index (BMI) was used to classify participants. Data were analyzed using descriptive statistics and Chi-square tests.
Results: Among 530 participants, 336 (63.4%) were female, 186 (35.1%) were male, and 8 (1.5%) were not reported. The prevalence of overweight and obesity was 37.7% and 7.35%, respectively. Significant associations were found between BMI and prolonged sitting time (>4 hours/day), low physical activity, frequent fast food consumption, and family history of obesity (P < 0.01). No significant association was observed between sleep duration and obesity (P = .23).
Conclusion: There is a high prevalence of overweight and obesity among university students in Sulaimani. Modifiable lifestyle factors such as sedentary behavior, poor diet, and physical inactivity significantly contribute to this condition, alongside genetic predisposition.(1,31-33)
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1. INTRODUCTION
Overweight and obesity are major global public health concerns characterized by excessive fat accumulation that impairs health(1,8). The prevalence of obesity has increased dramatically over the past few decades, affecting both developed and developing countries(31,32). According to recent global estimates, obesity continues to rise rapidly, particularly among young adults, making it a critical health challenge in the 21st century.
University students represent a particularly vulnerable population due to significant lifestyle transitions during this stage of life. Changes such as increased academic stress, irregular eating patterns, reduced physical activity(13,24), and greater independence in food choices contribute to unhealthy behaviors that predispose students to weight gain. Recent studies have demonstrated that overweight and obesity are increasingly prevalent among university students worldwide, with rates exceeding 40% in some populations .
In the Middle East and North Africa (MENA) region, the burden of obesity has risen substantially in recent years, largely due to rapid urbanization, dietary changes, and sedentary lifestyles(3,33,34). Studies conducted in Saudi Arabia and other regional countries have reported high prevalence rates of overweight and obesity among university students(14,33), highlighting the growing magnitude of this problem in similar socio-cultural contexts . These trends are particularly concerning given the early onset of obesity-related complications, including metabolic syndrome, cardiovascular diseases, and type 2 diabetes.
Obesity is a multifactorial condition influenced by a complex interaction of behavioral, environmental, and genetic factors. Among university students, modifiable lifestyle factors play a central role. Dietary habits, especially increased consumption of energy-dense fast foods, have been strongly associated with higher body mass index (BMI)(35,36). Additionally, physical inactivity is a major contributor to weight gain (37,38), as many students fail to meet recommended levels of physical activity. Sedentary behavior, particularly prolonged sitting time and screen exposure, has also been identified as a significant risk factor for overweight and obesity .
Sleep patterns have also emerged as a potential determinant of obesity(41). Irregular sleep schedules, common among university students, may disrupt metabolic processes and contribute to weight gain. Although the relationship between sleep and obesity remains inconsistent across studies, evidence suggests that poor sleep quality and sleep disorders are prevalent among students in the MENA region and may influence weight status .
Furthermore, psychosocial and genetic factors contribute to obesity risk. Recent research highlights the role of stress, emotional eating, and family history as important determinants of obesity among university students(22,23,42). These factors interact with lifestyle behaviors, reinforcing the multifactorial nature of obesity and complicating prevention strategies .
Understanding the prevalence and associated risk factors of obesity in specific populations is essential for developing targeted interventions. Despite the growing burden of obesity in the Middle East, there is limited data focusing on university students in Iraq, particularly in the Kurdistan region. Therefore, this study aims to determine the prevalence of overweight and obesity and to identify associated lifestyle and demographic factors among university students in Sulaimani, Iraq.

2. METHODOLOGY
2.1 Study Design and Setting
This study employed a cross-sectional design to assess the prevalence of overweight and obesity and their associated risk factors among university students. Cross-sectional studies are widely used in epidemiological research to evaluate health conditions and associated variables within a defined population at a specific point in time .
The study was conducted at the University of Sulaimani, Iraq, between 1st March and 20th March 2024. This university represents a large and diverse student population from various academic disciplines, making it suitable for investigating lifestyle-related health conditions.

2.2 Study Population and Sample Size
A total of 530 students aged between 18 and 26 years participated in the study. The sample size is considered adequate for cross-sectional studies assessing obesity prevalence among university populations, as similar recent studies have included comparable or slightly larger sample sizes ranging from 300 to over 800 participants .
Participants were recruited using a convenience sampling technique through online distribution of the questionnaire. Participation was voluntary.

2.3 Data Collection Tool and Procedure
Data were collected using a structured, self-administered online questionnaire created using Google Forms. The questionnaire was designed based on previously validated tools used in recent studies assessing obesity-related lifestyle factors among university students (13,24).
The questionnaire consisted of multiple sections, including:
· Sociodemographic characteristics (age, gender) 
· Dietary habits (frequency of fast food consumption) 
· Physical activity levels 
· Sedentary behavior (daily sitting time) 
· Sleep duration 
· Family history of obesity 
Online questionnaires have been widely used in recent epidemiological studies due to their accessibility, cost-effectiveness, and ability to reach a large number of participants efficiently .

2.4 Measurement of Variables
Body Mass Index (BMI) was used as the primary measure to assess weight status. BMI was calculated using the standard formula: weight (kg) divided by height squared (m²). Participants self-reported their height and weight.
BMI classification was based on standard international criteria:
· Underweight: <18.5 kg/m² 
· Normal weight: 18.5–24.9 kg/m² 
· Overweight: 25–29.9 kg/m² 
· Obese: ≥30 kg/m² 
BMI is the most widely used and accepted screening tool for obesity in population-based studies due to its simplicity and reliability .

2.5 Inclusion and Exclusion Criteria
Inclusion criteria:
· University students aged 18–26 years 
· Currently enrolled at the University of Sulaimani 
· Willing to participate and provide informed consent 
Exclusion criteria:
· Students with known chronic diseases affecting weight (e.g., endocrine disorders) 
· Incomplete questionnaire responses 

2.6 Ethical Considerations
Participation was voluntary, and informed consent was obtained from all participants prior to data collection. Confidentiality and anonymity were ensured by not collecting personally identifiable information. The study adhered to ethical principles outlined in the Declaration of Helsinki.

2.7 Statistical Analysis
Data were analyzed using descriptive and inferential statistics. Frequencies, percentages, means, and standard deviations were calculated for demographic and clinical variables.
The Chi-square test was used to assess associations between BMI categories and lifestyle-related factors such as physical activity, dietary habits, sedentary behavior, sleep duration, and family history. A P-value of <0.05 was considered statistically significant.
Chi-square analysis is commonly used in cross-sectional studies examining associations between categorical variables and obesity-related factors

3. RESULTS AND DISCUSSION
3.1 Prevalence of Overweight and Obesity
Out of 530 participants:
· Overweight: 200 (37.7%) 
· Obese: 39 (7.35%) 
· Mean BMI: 24.46 ± 3.97 
Females constituted 63.4% of participants.

3.2 Lifestyle Factors
Fast Food Consumption
Frequent fast food intake was significantly associated with higher BMI (P < .001)(35,36).
Table 1-  Amount of Fast food eating according to the BMI
	 
	How often do you eat fast food
	
	 

	
	Not answering(%)
	Almost everyday
(%)
	twice or three times per week(%)
	 
few times in a month(%)
	rarely or never (%)
	Total
	P Value

	Weight  
Status
	Underweight
	0
	4 (14.2%)
	6 (21.4%)
	15 (53.5%)
	3 (10.5%)
	28
	<0.001

	
	Healthy weight       
	1 (0.38%)
	47 (74.6%)
	91 (34.6%)
	107 (40.6%)
	17 (6.46%)
	263
	

	
	Overweight
	1 (0.5%)
	96 (48%)
	37 (18.5%)
	53 (26.5%)
	13 (6.5%)
	200
	

	
	Obese
	1 (2.56%)
	11 (28.2%)
	14 (35.9%)
	10 (25.6%)
	3 (7.69%)
	39
	

	Total
	3 (0.56%)
	158 (29.8%)
	148 (22.2%)
	185 (34.9%)
	36 (6.79%)
	530
	



Sedentary Behavior
Sitting >4 hours/day was strongly associated with overweight and obesity (P < 0.001)(37,38), particularly among obese participants (76.9%).
	Table 2-  The relationship between BMI and the frequency of hours spent sitting
	
	 

	 
	How many hours per day do you spend sitting e .g .studying 
	
	 

	
	Not Answering
(%)
	More than 4 hours (%)
	 Three to four hours (%) 
	Two to three hours (%) 
	One hour or less (%) 
	Total
	P Value 

	Weight Status
	Underweight
	0
	14 (50%)
	7 (25%)
	1 (3.57%)
	6 (21.4%)
	28
	<0.001

	
	Healthy weight
	1 (0.38%)
	68 (25.8%)
	42 (15.9%)
	104 (39.5%)
	48 (18.2%)
	263
	

	
	Overweight
	0
	143 (71.5%)
	41 (20.5%)
	14 (7%)
	2 (1%)
	200
	

	
	Obese
	2 (5.13%)
	30 (76.92%)
	4 (10.25%)
	3 (7.69%)
	0
	39
	

	Total
	3 (0.56%)
	255 (51%)
	94 (17.7%)
	122 (23%)
	56 (10.5%)
	530
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Physical Activity
45.28% of participants reported no physical activity, significantly associated with increased BMI(39,40).
Sleep Duration
No significant association was found between sleep duration and obesity (P = 0.23)(41).
Table 3-  Sleep amount per night according to BMI
	
	How many hours of sleep do you get on average per night
	Total
	P value 

	
	Not answering (%)
	5 to 7 hours (%)    
	8 hours or more (%)
	Less than 5 (%) 
	
	

	Weight Status
	Underweight
	0
	11 (39.2%)
	13 (46.4%)
	4 (14.2%)
	28
	<0.23

	
	Healthy weight
	2 (0.76%)
	160 (60.8%)
	85 (32.3%)
	16 (6.08%)
	263
	

	
	Overweight
	4 (2%)
	124 (62%)
	54 (27%)
	18 (9%)
	200
	

	
	Obese
	1 (33.3%)
	25 (64.1%)
	9 (23%)
	4 (10.2%)
	39
	

	Total
	7 (1.32%)
	320(60.3%)
	161(30.3%)
	42(7.92%)
	530
	




Family History
Family history of obesity showed a strong association with obesity (P < 0.001)(22,23,42).
Table4-  Family history of obesity
	 
	Do any of your immediate family members (parents , siblings) have obesity 
	Total



	

P value 

	
	Not answering (%) 
	No  (%)
	Yes (%)
	
	

	Weight Status
	Underweight
	0
	15 (53.57%)
	13 (46.4%)
	28
	<0.001

	
	Healthy weight
	2 (0.76%)
	172 (65.3%)
	89 (33.8%)
	263
	

	
	Overweight
	3 (1.5%)
	115 (57.5%)
	82 (41%)
	200
	

	
	Obese
	1 (2.56%)
	8 (20.9%)
	30 (76.9%)
	39
	

	Total
	6 (1.13%)
	310 (58.4%)
	214 (40.3%)
	530
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3.3 Discussion
The present study demonstrates a considerable prevalence of overweight (37.7%) and obesity (7.35%) among university students in Sulaimani, Iraq. These findings align with the growing global concern regarding obesity among young adults(31-34), particularly within university settings where lifestyle transitions significantly influence health behaviors. Recent large-scale studies have reported similar or even higher prevalence rates among university populations, with combined overweight and obesity exceeding 40% in several regions, emphasizing that this issue is not confined to high-income countries but is increasingly evident in developing and transitional societies.
In the Middle East and North Africa (MENA) region, obesity prevalence among university students has shown a rising trend in recent years. Studies conducted in Saudi Arabia, the United Arab Emirates, and neighboring countries have consistently reported high rates of overweight and obesity, often attributed to rapid urbanization, dietary westernization, and reduced physical activity levels(3,33,34). For instance, recent cross-sectional studies published between 2023 and 2025 indicate that sedentary lifestyles and increased consumption of processed foods are major contributors to this trend(35,36). The prevalence observed in the current study is comparable to findings from regional studies, supporting the notion that Iraq is experiencing a similar epidemiological transition.
Dietary habits emerged as a significant determinant of BMI in this study, particularly the frequent consumption of fast food. This finding is consistent with recent literature demonstrating a strong association between energy-dense, nutrient-poor diets and increased body weight among university students. Studies published in journals such as BMC Public Health (2024) and Clinical Nutrition ESPEN (2023) have highlighted that frequent fast food intake is associated with higher caloric intake, increased fat consumption, and poor dietary quality, all of which contribute to weight gain. Additionally, the accessibility, affordability, and aggressive marketing of fast food options near university campuses further exacerbate unhealthy eating patterns.
Sedentary behavior was another major factor significantly associated with overweight and obesity in this study. Students who reported sitting for more than four hours per day had a higher likelihood of being overweight or obese. This is consistent with emerging evidence linking prolonged sedentary time with metabolic dysfunction, independent of physical activity levels. Recent studies have emphasized that sedentary behavior, particularly screen time associated with academic work and social media use, is a growing concern among university populations. A 2024 study in Healthcare reported that students with prolonged sitting durations had significantly higher BMI and increased risk of cardiometabolic disorders.
Physical inactivity also played a crucial role in the development of overweight and obesity among participants. Nearly half of the students in this study reported no regular physical activity, which was significantly associated with higher BMI. This finding is supported by recent research indicating that insufficient physical activity is a major modifiable risk factor for obesity. According to studies published in Medicina (2024) and BMC Public Health (2024), students who fail to meet recommended physical activity guidelines are significantly more likely to develop overweight and obesity. The transition to university life often involves reduced participation in structured physical activities, increased academic demands, and limited access to recreational facilities, all of which contribute to physical inactivity(37-40).
Interestingly, this study did not find a significant association between sleep duration and obesity. While some studies have reported a link between short sleep duration and increased risk of obesity due to hormonal dysregulation affecting appetite and metabolism, the evidence remains inconsistent. Recent systematic reviews and cross-sectional studies suggest that the relationship between sleep and obesity may be influenced by multiple factors, including sleep quality, stress levels, and lifestyle behaviors. A 2023 review in Obesity Reviews concluded that while sleep plays a role in weight regulation, its independent effect may be less significant compared to dietary and physical activity factors, particularly in young adult populations.
Family history of obesity was found to be strongly associated with obesity in this study(22,42), highlighting the role of genetic and environmental influences. This finding is consistent with recent studies emphasizing the interplay between genetic predisposition and shared family behaviors, such as dietary patterns and physical activity habits. Research published in Frontiers in Endocrinology (2022) and Healthcare (2025) has demonstrated that individuals with a family history of obesity are at a significantly higher risk of developing obesity themselves, underscoring the importance of early preventive interventions in high-risk groups.
The findings of this study highlight the multifactorial nature of obesity, involving complex interactions between behavioral, environmental, and genetic factors. University students represent a critical target population for intervention, as habits formed during this period often persist into adulthood. The high prevalence of modifiable risk factors identified in this study, including poor diet, physical inactivity, and sedentary behavior, suggests that targeted health promotion strategies are urgently needed.
From a public health perspective, universities provide an ideal setting for implementing preventive interventions. Strategies such as promoting healthy eating through campus policies, increasing access to physical activity facilities, and incorporating health education programs into academic curricula have shown promising results in recent studies. Digital health interventions, including mobile applications and online counseling, have also been explored as effective tools for improving lifestyle behaviors among students.
Despite its strengths, including a relatively large sample size and comprehensive assessment of lifestyle factors, this study has several limitations. First, the use of self-reported data may introduce reporting bias, particularly in the measurement of height and weight. Second, the cross-sectional design limits the ability to establish causal relationships between risk factors and obesity. Third, the use of convenience sampling may affect the generalizability of the findings to the broader student population. Future studies should consider longitudinal designs and objective measurements to provide more robust evidence.
In conclusion, this study provides important insights into the prevalence and determinants of overweight and obesity among university students in Sulaimani. The findings underscore the urgent need for comprehensive, multi-level interventions targeting lifestyle behaviors to prevent the progression of obesity and its associated health consequences in this vulnerable population.

4. CONCLUSION
The prevalence of overweight and obesity among university students in Sulaimani is high. Modifiable lifestyle factors including diet, physical inactivity, and sedentary behavior are major contributors, alongside genetic predisposition. Early preventive strategies are essential.
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CONSENT
Informed consent was obtained from all participants.

ETHICAL APPROVAL
Ethical approval was obtained from the Ethical Committee of the College of Medicine, University of Sulaimani (Approval No. 77). The study followed the Declaration of Helsinki.
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