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Abstract
[bookmark: _Hlk106964596]Aims
	A family history of obesity, physical inactivity, and an unhealthy lifestyle was associated with an increased risk of diabetes in young individuals. Most published studies had focused on single risk factors such as BMI, Physical activity, and dietary lifestyle, while the combined effect and existence of those factors were largely neglected. 
Methods
	This was a cross-sectional study conducted on 666 male students. Based on their family history of diabetes, their anthropometric measurements were also taken, and their BMI was calculated and categorised based on WHO standards. 
Findings
	The results showed a significant correlation between obesity, family history, and diabetes, with a significant correlation between diabetes and obesity and also had a high positive correlation. While remaining correlations were also significant.
Conclusion
	The study concluded that a high proportion of students are at risk of diabetes and recommended an integrated intervention program to encourage healthy eating habits and physical activity and improve awareness.
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Introduction
	In Diabetes mellitus type 2, the risk factor increased more when there was a Family history of obesity. Physical inactivity and unhealthy lifestyle also influence the pre incidents of diabetes in young individuals [1]. Most of the published study has tested single risk factors such as BMI, Physical activity, and dietary lifestyle, while the combined effect and existence of those factors were largely neglected. Increased body fat storage is the primary cause of obesity, a chronic metabolic disorder[2]. A body mass index (BMI) of 30 kg/m2 or greater is the standard for diagnosis in clinical settings. Body mass index (BMI) equal to or above the 95th percentile for age and sex is the threshold for pediatric obesity [3, 4]. This study tried to determine the prevalence of two risk factors among King Khalid University male students: Family history of diabetes and being overweight. 
	The WHO describes diabetes as a metabolic disorder characterised by constantly high blood sugar concentrations or hyperglycemia, which can seriously harm the heart, blood vessels, eyes, kidneys, and nerves. The most prevalent form of the disease, type 2 diabetes, typically affects adults. It develops when the body loses its ability to respond to insulin, generates insufficient amounts, or uses it ineffectively [5]. 8.5% of persons over the age of 18 had diabetes in 2014. Because persons with diabetes are more prone to sudden heart attacks and haemorrhage than normal individuals, diabetes was the direct cause of 1.6 million fatalities in 2015, and high blood glucose was the cause of another 2.2 million deaths in 2012 [6]. The prevalence of diabetes grew in Saudi Arabia among adult populations aged 20 to 79 years (23.7%), and it was ranked as the 13th highest prevalence [7]. It was noted that half of all mortalities attributable to hyperglycemia occur before 70 years, and it was anticipated that by 2030, it would be the seventh most considerable cause of death. Globally the increased prevalence of diabetes from 4.7 percent in 1980 to 8.5 percent among adults in 2014 [8].
	In Arabic-speaking countries, there is growing concern about the prevalence of type II diabetes. One of the countries with maybe the highest incidence of Diabetes is Saudi Arabia. Adults in Saudi Arabia have a prevalence of Type II diabetes of 24.3 percent or 17.1 percent of the population [9]. Type 2 Diabetes is multi causes; the main causes are the increase in the number of people who are overweight and obese, physical inactivity, and unnatural eating habits, along with inherited factors of the family. Obesity and weight gain are interconnected, while physical inactivity indirectly promotes the risk of obesity [10].
	The prevalence of diabetes was 35.2% in Saudi males and 28.7% in their female counterparts, according to recent diabetes studies. These patterns were constant in the Hail region, where 31.1 percent of people had diabetes (32.6 percent for males and 29.6 percent for females) [8]. The prevalence of diabetes, a serious health problem that has increasingly worsened the nation's economy and quality of life, has grown globally. Most illnesses, including neuropathy and foot ulcers, are brought on by ineffective self-management.
	In order to reduce the risk of disease and lead a healthy lifestyle, appropriate self-management is crucial [9]. Diabetes prevalence increases rapidly in many countries, and it was reported that blindness, kidney failure, heart attacks, stroke, and lower limb amputation are the major cause of diabetes [11]. Diabetes leads to many complications in the body and increases the risk of premature death. In 2012 diabetes was the direct cause of 1.5 million deaths worldwide. Diabetes and its complications can be prevented by a healthy diet, regular physical activity, maintaining body weight, and preventing tobacco products [12]. Previous studies have demonstrated that consuming many sweetened drinks raises the risk of obesity and cardio-metabolic risk factors [13]. According to a study,  the Gulf States, Kuwait, Qatar, and Saudi Arabia have high rates of adult overweight and obesity, especially among people aged 30 to 60 (70–85 % for men and 75–88 % for women)[14]. A significant peak in obesity was observed in Saudi Arabia and Kuwait. Some studies reported that among adolescents globally, overweight and obesity are among the highest, with Kuwait having the highest estimations (40–46 percent), and that the prevalence of overweight is significant among Kuwaiti and Saudi school-age children (8–9 percent) [15]. Healthy eating, physical activity, maintaining a healthy body weight, and stopping tobacco use is crucial to prevent or delay the onset of type 2 diabetes [16]. According to Denicolo, Diabetes may be managed, and its effects can be prevented or postponed with diet, exercise, medication, routine checkups, and treatment for complications [17]. Blindness is also a Side effect of diabetes; approximately 2.6 % of individuals have faced it globally. Diabetic retinopathy significantly contributes to retinal blood vessel damage buildup over time. Kidney failure is thought to be mostly caused by diabetes [18] .
	This study aims to identify the prevalence of combined diabetes risk factors existence, family history, and overweight. The evaluation of diabetic awareness is essential because having a thorough understanding of the condition is essential for lowering the associated risk factors of insufficient control. As a result, the study's goal is to evaluate the students at King Khalid University in Saudi Arabia's general diabetes knowledge.
Methods
	It was a descriptive cross-sectional study conducted among King Khalid University male students to identify the combined existence of Diabetes risk factors, i.e., overweight and Family history among University male students from January 2022 to June 2022. The snowball sampling method has been applied in this research. It is a recruitment technique in which research participants are asked to assist researchers in identifying other potential subjects [19].  
Research Ethics Committee guidelines are followed. 
In this study, 666 students participated and the consent was filled out before initiating the study. The validity of the questionnaire has been assessed by completing it by 15 teachers before the start of data collection, which was unrelated to the sample size. The questionnaire was filled out and comprised of 10 questions regarding family history of diabetes, lifestyle, gender, and daily food consumption, as well as their anthropometric measurement was taken and assessed using WHO standards and guidelines for BMI. The data were analyzed by student T-test through Statistical Package for Social Sciences (SPSS) software. While the P-value <0.05 was considered significant.
Results



 	The mean age of the population is 25 years. All of the participants belong to Arabic ethnicity and were Bachelor’s students and had single marital status. The results showed that 69.51% were overweight, and 28.37% of overweight students reported a family history of diabetes with an odds ratio of 1.7 (95% CI) (Figure 1). 
[image: G:\My Drive\ISI CODES\ISI-294\Sub. 17.02.23\Submission 3\Figure 2.tif] Figure 1. The percentile difference in the risk factor by the presence and absence of a family history of diabetes in young students of King Khalid University 
	
	Diabetes
	Family History
	Obesity

	Diabetes
	1
	0.396*
	0.695**

	Family History
	0.396*
	1
	0.283*

	Obesity
	0.695**
	0.283*
	1

	*.Correlation is significant at the 0.05 level (2-tailed).


Table 1. Pearson's Correlation
The Correlation Coefficient (r) value as mentioned in table 1 between Obesity and Diabetes is 0.695 which shows a higher positive association between these two variables. The p-value is less than 0.05 which shows that the relationship is statistically significant. This information represents that the obese person has more affinity to becoming a diabetic patient.
Alternatively, the coefficient correlation (r) value between family history and Diabetes is 0.396 which presents a low positive association between them. The p-value is less than 0.05 which shows that the relationship among these two variables is also significant. According to it, genetically inherited diabetes is also a significant risk factor.
While the coefficient correlation (r) among the two independent variables i.e. Family history and obesity is 0.283 which is also low positive with a significant relationship among themselves (p-value is less than 0.05). It demonstrated that the presence of history and obesity in a single diabetic patient is not so common as compared to the presence of any single risk factor especially obesity.
 Discussion
 The result showed a significant relationship between family histories an obese people are being more prone to diabetes than with no family background and with low BMI. A previous study showed that the prevalence of diabetes among participants who have a first-degree relative with diabetes was (14.3%) and was significantly higher than that of those without a family history (3.2%) [20]. Another similar study reported that Overweight (24.5%), Obesity (11.9%), and extreme Obesity (10.7%) among students using BMI were conducted in Dammam city in KSA university students [21]. High BMI was also detected among students in 87 (44.9%) Northwestern Saudi Arabia [22]. Because it describes how environmental, behavioural, and genetic variables interact, family history represents genomic data [23]. A study at King Abdul-Aziz University, Jeddah, Saudi Arabia, found that overweight/obesity among college students was (31.2%) [24]. Family history of diabetes as a risk of contracting the disease is well documented by many researchers worldwide. In a study conducted in the USA, it was concluded that "independently of other risk factors considered, the odds of having diabetes for people in the moderate and high familial risk categories were, respectively, 2.3 and 5.5 times higher" [25]. Contrary to several earlier study findings, it was discovered that other risk variables, including gender, hypercholesterolemia, hyperglycemia, and family history of diabetes, were statistically irrelevant in the model. For instance, a study has revealed that gender is a key risk factor for Type II diabetes. Accordingly, the American Diabetes Association and the CDC have identified family history as a powerful predictor of getting prediabetes and Type II diabetes [9].
 Literature showed that over 60% of the Hail population polled knew little about the causes, symptoms, and treatment of Diabetes mellitus (DM). In Saudi Arabia, there is a lack of knowledge and Awareness of Type II diabetes-related statistics. In order to implement a comprehensive awareness campaign, the environment must be improved. Women are less likely to be focused on Type II diabetes prevention and management initiatives [26]. Even though exercise is necessary for treating diabetes, persons with the condition frequently ignore the suggested exercise schedules. Less than one-third of Diabetes patients reportedly engaged in the required amount of physical exercise, according to a US study.
A key lifestyle-related approach for the management of type 2 diabetes is regarded to be physical exercise. Less than one-third of the individuals who had diabetes followed the guidelines for the required levels of physical exercise. This result was consistent with many other worldwide studies on the subject. For instance, only 31% of more than 1,480 Diabetes type 2 -affected people in the USA reported engaging in enough physical exercise [27]. As far as being overweight is concerned, 70% of university students reported being overweight; this proportion was very compared to the results of a previous study conducted by [28], who stated that the prevalence of obesity is high among Kuwaiti and Saudi preschoolers 8% and 9% respectively while overweight and obesity among adolescent are the highest in the world, with Kuwait having the worst estimates which reported 40% and 46% respectively. Another study conducted by college students in Saudi Arabia reported that 21.8% of the students were overweight and 15.7% were obese, making 55.2% overweight [29].
Studies showed that to enhance diabetes management and health-related quality of life, diabetic patients must receive education (HRQoL) [7]. Previous studies did not get any formal diabetic instruction from their institutions. They had an average comprehension of diabetes, and their self-care techniques were considered insufficient. Regular physical exercise was also strongly correlated with socioeconomic status and educational attainment.
Conclusion
	By considering the findings of this study, it can be concluded that the prevalence of these two risk factors (obesity and family history associated with diabetes) is very high among KKU students and emerged with the introduction of integrated intervention programs working in collaboration for health education to improve dietary habits and physical activities, and lifestyle. Healthy lifestyles are effective in preventing/delaying type 2 diabetes and its complications, particularly maintaining a healthy body weight, physical activity at least 30 minutes a day, eating a healthy diet, and limiting sugar and saturated fats. Further studies are required to support the findings or associations of this study.
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