


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. 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). Worldwide adult obesity has more than doubled since 1990, and adolescent obesity has quadrupled (1). In 2022, 1 in 8 people in the world were living with obesity(1). Over 390 million children and adolescents aged 5–19 years were overweight in 2022, including 160 million who were living with obesity.(1) According to recent global estimates, obesity continues to rise rapidly, particularly among young adults, making it a critical health challenge in the 21st century (1,2,3,4).
University students represent a particularly vulnerable population due to significant lifestyle transitions during this stage of life(1,2,3,4). According to a study done in saudi arabia (26.5%) of university students were overweight and (17.1%) were obese (24). Changes such as increased academic stress, irregular eating patterns, reduced physical activity(13,24,25), 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 

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.
	
Table 1  Distribution of the participant according to the gender
	

	 
	Weight Status
	Total
	 

	
	Underweight (%)
	Healthy weight(%)
	Overweight(%)
	Obese(%)
	
	

	
	
	
	
	
	
	P Value

	   Gender
	Not Answering 
	0 
	3 (37.5%)
	4 (50%) 
	1 (12.5%)
	8
	.874

	
	Female 
	18 (5.35%)
	169 (50.29%)
	122 (36.3%)
	27 (8.03%)
	336
	

	
	Male   
	10 (5.37%)
	91 (48.9%)
	74 (39.76%)
	11 (5.91%)
	186
	

	Total
	28 (5.28%)
	263 (49.6%)
	200 (37.7%)
	39 (7.35%)
	530
	





3.2 Lifestyle Factors
Fast Food Consumption
Frequent fast food intake was significantly associated with higher BMI (P < .001)(35,36).
Table 2-  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%).
fig 1-Relationship between BMI and Daily Sitting Hours
[image: ]

Physical Activity
45.28% of participants reported no physical activity, significantly associated with increased BMI(39,40). (P = 0.001)
	Table 3 -Physical activity According to BMI
	 
	 

	 
	How many times per week do you engage in physical activity
	 
	 

	
	Not answering(%)
	Once or twice(%)
	Three or more time(%)
	Zero time(%)
	Total
	P Value

	Weight Status
	Underweight 
	0
	13 (46.4%)
	6 (21.4%)
	9 (32.1%)
	28
	<0.001

	
	Healthy weight
	3 (1.14%)
	158 (60.1%)
	43 (16.3%)
	57 (21.8%)
	263
	

	
	Overweight 
	1 (0.5%)
	29 (14.5%)
	22 (11%)
	148 (74%)
	200
	

	
	Obese
	1 (2.56%)
	8 (20.5%)
	4 (10.2%)
	26 (66.7%)
	39
	

	Total
	5 (0.94%)
	208 (39.2%)
	75 (14.15%)
	240 (45.2%)
	530
	




Sleep Duration
No significant association was found between sleep duration and obesity (P = 0.23)(41).
[bookmark: _GoBack]Table 4:  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
	




3.3 Discussion 

College students are more prone to weight gain and obesity because of their 
unhealthy lifestyle, and if they’re obese or overweight it will affect their self esteem (15)
Our study show a high prevalence of obesity/overweight among university students 
in Sulaimani which was equal to 37.7% overweight and 7.35% obese and regarding the
associated factors we  figured out that (spend too much time in sitting (more than 4
hours),eating too much fast food, lack of physical activity performance) had significant association with the weight status and may be 
this is because of their stressful life and poor time management .
The overweight prevalence is higher and obesity prevalence is lower than those 
reported by Eyad Makkawy et al., who concerned about prevalence of
obesity/overweight among medical students in Saudi Arabia, and they found that 
23.7% of the participants were overweight and   11% were obese (16),the 
difference can be explained by the difference in population of interest because 
medical students have a more stressful life and they’re at a higher risk for obesity.
Similar study was done among nothern Border university  in Saudi Arabia and they
Similar study was done among nothern Border university  in Saudi Arabia and they
found that 21.7% of the medical students were overweight and 8.4% were 
obese(17).similar study was done among Saudi university students the prevalence of overweight was 26.4% and obesity was 17.1% difference can be explained by different population of interest(33).Obesity prevalence in our study is lower than those reported by Althumiri NA, et al who concerned about obesity prevalence within 13 administrative regions in saudi arabia from 2020 to 2023 utilizing secondary data collected through telephone interviews conducted by the sharik health indicators surveillance (44). Moreover a greater proportion of male students  (39.76%) were classified as overweight than female students (36.3%),  which contradicts the result of study conducted by Al-Hazzaa et al who found that women participate in less physical activity and have more sedentary life style than men (45).our findings go parallel with the results of study conducted by Kosovo (46) , who found that male university students were more over weight. system who reported an obesity prevalence of 18.8% in 2023 and the difference could be explained by different data collection method  In our study there is a significant association between weight status and taking fast 
food which goes parallel with those reported by Rautela YS et al.(18),who 
conducted a study on prevalence of obesity among adult population and its 
association with food outlet density in a hilly area of Uttarakhand.
The results of our study show that there is no significant association
between sleep disturbance and obesity/overweight, which is agreed by the results 
of Makkawy et al.(16),but mismatched with the results reported by Bixler EO et 
al.(19) and Allman-Ferinelli M et al.(20)
and this could be due to the difference in the study design and the sample size.
Our study show no significant association between smoking and obesity/overweight 
which is mismatched the results of Terry JG et al.(21) and Carreras-Torres R. et 
al.(22) And this could be explained by characteristics of our sample who were 
female mostly and female are less frequently smoke in comparison to male 
according to the WHO latest data  and results of a study reported by Chinwong D et al.(23)
One notable aspect of our results is the association between lifestyle factors and 
weight status. we observed that sedentary behaviors, such as spending extended 
periods sitting, were prevalent among overweight and obese participants. This 
finding is consistent with previous research highlighting the adverse effects of 
prolonged sitting on weight status and overall health.
so this finding help the responsible parties to have an orientation about associated 
factors of obesity so as to make a firm plan to control it by Educating university 
students, and  Encouraging university student to incorporate more physical activity 
into their daily routines could be an effective strategy for combating obesity.
Furthermore, our study identified a concerning trend regarding fast food 
consumption.A substantial proportion of overweight and obese participants 
reported frequent consumption of fast food, indicating a potential contributor to their 
weight status.
This association between fast food intake and obesity has been well-documented 
in the literature and underscores the importance of promoting healthier dietary 
habits among university students also governments can increase task on fast food 
and decrease its availability .
once we decrease the prevalence and incidence of obesity it will have an economical benefit for society because it can decrease the burden of many serious 
chronic disease.
At the end hopefully we recommend further study on this topic in the future with a 
larger sample size and using direct interview to collect data in order to avoid bias in the result.  

4. Limitation 

Our study have this limitations :  first Small sample size, Using online questionnaire, Self reported data , we also have to include Association of obesity with diabetes mellitus and more questions like stress , mental health , screen time beyond sitting and socioeconomic state .


5. 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.


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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