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ABSTRACT 

Objective: Waist circumference (WC) is considered one of the best indicators for assessing abdominal obesity. However, we designed 

this study to evaluate the association between dietary patterns, eating practices and lifestyle pattern among healthy young age 

females at Umm Al-Qura University, Makkah, Saudi Arabia, with increased WC. Methods: Healthy young adult female students were 

recruited in this cross-sectional study. Face-to-face interview of 1616 participants was performed with each applicant and a validated 

closed-questionnaire was used to determine the dietary habits, eating practices and lifestyle pattern. WC, weight, height, and BMI 

were measured by standard methods. Results: This study indicated that the mean BMI and WC for the whole sample were all within 

the normal level. The percentages of obese and overweight females were 10.9% and 18.1%, respectively. This study observed that no 

regular physical activity, skipping breakfast, consuming fried foods > 5 times /week, and intake of processed meat for > 5 times 

/week were the significantly related to increased adiposity. Additionally, drinking soft drinks > 2 times /week was shown to be 

associated with 2- to 4-fold increase in the risk of adiposity when compared to participants who consumed soft drinks <1 time 

/week. Conclusion: Increasing the level of knowledge and awareness about the risk factors related to increased WC, such higher 

intake of some unhealthy foods and drinks and low physical activity, is very crucial to reduce the high prevalence of increased 

adiposity at this age group and decreasing the adverse health outcomes with age.  

  

Keywords: Dietary Habits; Eating Practices; Lifestyle Pattern; Waist Circumference. 

 

 

 

1. INTRODUCTION 

It is now well recognized that obesity is an epidemic phenomenon that is tightly integrated in the global burden of total morbidity 

and mortality, implicated on all ages, both genders and individuals in both industrialized and unindustrialized nations (Jayanna et al., 

2019). The World Health Organization (WHO) has described obesity as the leading metabolic disease in the 21st century, and the 

second most prominent cause of preventable death (after smoking), as a consequence of its causal interrelation to several fatal 

illnesses including heart disease, diabetes, dyslipidemia and certain cancers (Formiguera and Cantón, 2004). 

Physiologically, obesity has been described as a chronic metabolic condition characterized by the excessive deposition of fat 

throughout the body over several years, as a result of chronic positive caloric balance beyond the limit of energy expenditure 

(Shaikh, 2018). In clinical settings, several methods have been developed to define obesity including waist circumference (WC), body 

mass index (BMI) and waist to hip ratio (WHR). Among these measures, BMI has been universally accepted as a standard index for 

defining the state and the degree of obesity, nonetheless an accurate estimation of body fat content was found hard to achieve 

using this approach (Sikaris, 2004). Accordingly, in 2008 the WHO expert consultation on obesity documented the significance of 

determining whole body fat content as a measure of obesity, particularly in the abdominal area (referred to as central or visceral 

obesity) (WHO, 2008). Therefore, the expert consultation emphasized the necessity for additional approaches to achieve the 

limitations of BMI, and to better recognize persons at increased risk of developing obesity-related complications. Accordingly, 

anthropometric measurements particularly WC and WHR were proposed as alternative methodologies for better identification of 

abdominal obesity. These measurements have also been reported in many follow up studies as stronger and more consistent 

independent risk factor than BMI in predicting those who are at risk of developing obesity-related comorbidities (WHO, 2008). 

However, WHO in the previous reported concluded that the best indicator for assessing abdominal obesity was WC rather than WHR 

and BMI.  

However, the epidemic proportion of obesity over the past two decades has not been only demonstrated in high income and 

developed nations, but similarly in middle- and low-income countries, affecting both adults and children (Moradi-Lakeh et al., 2016). 

Whilst it is more prevalent in women than in men, it affects both sexes. In the Gulf Cooperation Council countries (GCC) particularly 

Kuwait, Saudi Arabia, Emirates and Qatar, the prevalence of obesity is even greater than either industrialized or western nations and 

low income agricultural developing countries. Published figures by the Lancet in 2014 revealed that approximately 70 to 75% of the 

adult in these countries are either overweight or obese (Ng et al., 2014). 

Etiologically, obesity is multifactorial disorder representing a complex interaction of numerous factors including environment, 

dietary behaviors, genetic susceptibility, race and ethnicity, physical activity, physiological, psychological, socioeconomic and cultural 

factors. Overall, the WHO consultation on obesity concluded that behavioral and environmental factors are the major determinants 

of the development of a global obesity epidemic during the last two decades (Abdul-Rasoul, 2012). 

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6735-z#auth-1
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A recent study in Mecca City showed that central obesity in women increased remarkably at the age of 30 (Azzeh et al., 2017). It 

is noteworthy that studying the modifiable risk factors associated with increasing central obesity at a younger age should be an 

important issue in nations with high obesity prevalence. Furthermore, little is known about lifestyle factors, dietary habits and eating 

practices for young adult females in Mecca City. Therefore, this study is aiming to evaluate the lifestyle aspects, dietary patterns and 

eating practices among female students at Umm Al-Qura University (UQU) and their associations with increased WC.  

 

2. SUBJECTS AND METHODS  

Subject 

This cross-sectional study was carried out at the female student’s section at UQU Al-Abdiah campus, Mecca, Saudi Arabia between 

March 2016 to February 2017. A stratified random sampling procedure by department and class year was adopted. About 97% 

response rate was detected among female students. 

The inclusion criteria for the participants were: asymptomatic healthy Saudi female university students aged 18-24 years. The 

exclusion criteria for the participants were: pregnant or breastfeeding, suffering from any chronic or metabolic diseases, showed any 

clinical abnormalities upon screening and worker. Informed consent was obtained from all participants at the onset of the study. 

Measurements and sampling were approved by the ethical committee of the Faculty of Applied Medical Sciences at UQU (approval 

number AMSEC-9-754-2016) following the Declaration of Helsinki rules.  

 

Data collection 

A study population of 1616 participants was eligible in this study. Face-to-face interview was performed with each applicant with the 

help of trained dietitian accompanied by a professor from Clinical Nutrition department, UQU. All participants' information was 

obtained from a closed-questionnaire including three sections; general characteristics, lifestyle habits and dietary habits and eating 

practices. The used questionnaire was mainly adopted from a previously validated questionnaire done by Al-Rethaiaa et al. (2010) 

among university students at Rass, Qassim University, KSA. Additionally, other questions related to intake of some unhealthy foods 

and drinks; processed meat, soft drink and energy drinks, in young Saudi adults were added from Moradi-Lakeh et al. (2016) paper. 

To fit the Saudi setting, one question about alcohol intake was not asked for students.  

Prior to asking questions, recruited students were completely informed about the research to complete all questions successfully. 

After that, each barefooted participant stand up straightly on the Detecto physician’s scale (Detecto, Webb City, Missouri, USA; 

available at the Faculty of Applied Medical Sciences, UQU), for measuring the weight and height, and BMI was calculated as kg/m2. 

Body WC and HC were measured by measuring tape according to standard method described by Obeidat (2015), and WHR was 

calculated.  

 

Statistical Analysis 

Statistical tests were achieved by Statistical Package for Social Sciences software (SPSS; version 20, IBM, NY). Statistically significant 

results were set at P<0.05. Data were classified into two groups; continuous data that presented as means and standard deviation 

(mean ± SD), as well as discontinuous or ordinal data that presented as number and percentage. Because this is a questionnaire-

based study, chi-squared test (ᵡ2) was used to determine the significant difference. Odds ratio (OR) was obtained from Logistic 

Regression test and 95% confidence interval (95% CI) was also determined to find out the independent variables as predictors for 

increased adiposity as measured by WC. The WHO cutoff point for female's WC is 80 cm, and for WHR is 0.8.  

 

3. RESULTS  

Table 1 displays the characteristics of study sample. The mean age was 20.7±1.2 years. The mean BMI, WC, HC, and WHR were 

within the normal level. The distributions of the sample based on WC and BMI were illustrated in Figures 1 and 2, respectively. 

Overall, obese and overweight females were 10.9% and 18.1%, respectively, and the WC higher than the normal range was observed 

in 19.6%. 

 

Table 1 Characteristics of study population (n=1616) 

Parameter Mean±SD 

Age (year) 20.7±1.2 

Wt (kg) 56.9±14 
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Ht (cm) 156.9±5.3 

BMI (kg/m2) 23.1±5.4 

WC (cm) 72±10.8 

HC (cm) 98.4±11.2 

WHR 0.73±0.06 

Abbreviations: Wt: weight, Ht: height, BMI: body mass index, WC: waist circumference, HC: hip circumference, WHR: waist to hip ratio  

  

 

Figure 1 Frequency distribution of female students by their WC categories (normal and higher than normal) 

 

Figure 2 Frequency distribution of female students by their BMI categories (underweight, normal, overweight and obesity) 

 

Total income and lifestyle habits as predictors for increased adiposity are observed in Table 2. Medium income of 4000-8000 SR 

(equals around 1070-2150 $), no regular physical activity, and no daily physical activity were the significant variables related to 

increased adiposity. Doing about half an hour physical activity was considered as a protective factor for increased adiposity.  

 

Table 2 Total income and lifestyle habits as predictors for increased adiposity  

Parameter 

Frequency (%)  
p-value  

(ᵡ2) 
OR (95% CI) Normal WC 

(n=1300) 

Increased WC 

(n=316) 

Total income (SR) 

<4000  

4000-8000  

8001-15000 

>15000  

 

576 (44.3) 

132 (10.2) 

292 (22.5) 

300 (23.1) 

 

136 (43) 

52 (16.5) 

56 (17.7) 

72 (22.8) 

 

0.009 

(11.6) 

 

 

1.028 (0.736-1.436) 

1.787 (1.157-2.759)* 

1.02 (0.675-1.541) 

1 (reference) 
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Regular physical activity 

Yes 

No  

 

824 (63.4) 

476 (36.6) 

 

180 (57) 

136 (43) 

 

0.021 

(4.5) 

 

1 (reference) 

1.308 (1.019-1.679)* 

Frequency of physical activity 

None  

Once a week 

2-4 times a week 

Daily  

 

 

476 (36.6) 

348 (26.8) 

316 (24.3) 

160 (12.3) 

 

 

136 (43) 

104 (32.9) 

60 (19) 

16 (5.1) 

 

 

< 0.001 

(21.5) 

 

 

2.857 (1.652-4.943)** 

2.989 (1.709-5.225)** 

1.899 (1.06-3.403)* 

1 (reference) 

Duration of physical activity 

None 

< half an hour 

> half an hour 

 

 

476 (36.6) 

264 (20.3) 

560 (43.1) 

 

 

136 (43) 

24 (7.6) 

156 (49.4) 

 

 

< 0.001 

(28.1) 

 

 

1.026 (0.791-1.331) 

0.326 (0.207-0.514)** 

1 (reference) 

Smoking history 

Current smoker  

Ex-smoker 

Never smoke 

 

36 (2.8) 

20 (1.5) 

1244 (95.7) 

 

4 (1.3) 

4 (1.3) 

308 (97.4) 

 

0.282 

(2.5) 

 

NS 

For OR, all variables were adjusted for each other. Additionally, the reference category is the normal WC group.  

NS: not significant  

* significant at p<0.05 

** significant at p<0.001 

 

Table 3 displays the dietary habits and eating practices as predictors for increased adiposity. The participants who did not 

regularly eat breakfast daily were more odds for having high adiposity than participants who daily consume breakfast. The 

participants who consumed fried foods > 5 times /week were about 3.6 higher risk of increased adiposity as compared with the 

lowest group of fried foods intake (<1 time /week). Additionally, soft drinks intake > 2 times /week increased the risk of adiposity for 

2- to 4-fold when compared with participants who consumed soft drinks <1 time /week. Processed meat intake incremented the risk 

of adiposity by about 2 times for > 5 times /week group compared to <1 time /week group.    

 

Table 3 Dietary habits and eating practices as predictors for increased adiposity  

Parameter 

Frequency (%)  
p-value  

(ᵡ2) 
OR (95% CI) Normal WC 

(n=1300) 

Increased WC 

(n=316) 

Eating meals regularly 

Yes 

No 

 

1104 (84.9) 

196 (15.1) 

 

252 (79.7) 

64 (20.3)  

 

0.054 

(3.2) 

 

NS 

Frequency of eating breakfast  

Rarely  

1-2 times a week 

3-4 times a week 

Daily 

 

176 (13.5) 

348 (26.8) 

384 (29.5) 

392 (30.2) 

 

56 (17.7) 

96 (30.4) 

96 (30.4) 

68 (21.5) 

 

0.012 

(11) 

 

1.854 (1.044-3.294)* 

1.838 (1.161-2.909)* 

1.621 (1.073-2.448)* 

1 (reference) 

Number of meals (except 

snacks) 

1 time a day 

2 times a day 

3 times a day 

>4 times a day 

 

 

436 (33.5) 

352 (27.1) 

252 (19.4) 

260 (20) 

 

 

92 (29.1) 

68 (21.5) 

80 (25.3) 

76 (24.1) 

 

 

0.11 

(2.4) 

 

 

NS 

Vegetables (serving /d)     
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>5 

2-4 

<1 

228 (17.5) 

868 (66.8) 

204 (15.7) 

64 (20.3) 

192 (60.8) 

60 (19) 

0.127 

(4.1) 

NS 

Fruits (serving /d) 

>5 

2-4 

<1 

 

392 (30.2) 

804 (61.8) 

104 (8) 

 

100 (31.6) 

188 (59.5) 

28 (8.9) 

 

0.724 

(0.646) 

 

NS 

Fried foods (times /week) 

>5 

2-4 

<1 

 

84 (6.5) 

1004 (77.2) 

212 (16.3) 

 

36 (11.4) 

228 (72.2) 

52 (316) 

 

0.01 

(9.2) 

 

3.554 (1.649-7.662)* 

0.795 (0.507-1.246) 

1 (reference) 

Having meals with family or 

friends  

Rarely  

1-2 times a week 

3-4 times a week 

Daily 

 

 

60 (4.6) 

230 (17.8) 

154 (11.8) 

856 (65.8) 

 

 

8 (2.5) 

48 (15.2) 

40 (12.7) 

220 (69.6) 

 

 

0.181 

(3.4) 

 

 

NS 

Type of food(s) for having a 

balanced nutrition 

Mainly meat  

Mainly vegetables  

Meat, vegetables and other 

variety of foods 

Others  

 

 

76 (5.8) 

292 (22.5) 

840 (64.6) 

 

92 (7.1) 

 

 

13 (4.1) 

61 (19.3) 

220 (69.6) 

 

22 (7) 

 

 

0.147 

(3.8) 

 

 

NS 

Soft drinks (times /week) 

>5 

2-4 

<1 

 

368 (28.3) 

512 (39.4) 

420 (32.3) 

 

120 (38) 

136 (43) 

60 (19) 

 

<0.001 

(23.9) 

 

4.033 (2.613-6.225)** 

2.322 (1.607-3.354)** 

1 (reference) 

Energy drinks (times /week) 

>5 

2-4 

<1  

 

96 (7.4) 

312 (24) 

892 (68.6) 

 

24 (7.6) 

60 (19) 

232 (73.4) 

 

0.163 

(3.6) 

 

NS 

Processed meat (times /week) 

>5 

2-4 

<1 

 

420 (32.3) 

644 (49.5) 

236 (18.2) 

 

140 (44.3) 

132 (41.8) 

44 (13.9) 

 

<0.001 

(16.4) 

 

1.934 (1.262-2.966)* 

1.072 (0.708-1.622) 

1 (reference) 

For OR, all variables were adjusted for each other. Additionally, the reference category is the normal WC group.  

NS: not significant  

* significant at p<0.05 

** significant at p<0.001   

 

4. DISCUSSION 

Epidemiological studies regarding obesity cases among university students has been carried out rarely in spite of global increase of 

these cases and expanding knowledge about the importance of modifiable risk factors and the methods of detection. In this study, 

we prefer to determine the factors associated with increased WC because WC is the best indicator for assessing abdominal obesity 

rather than other practices; BMI and WHR (WHO, 2008). More than fifty percent of people in KSA are under 25 years and as much as 
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14% of Saudi population is between 15-24 years old (Shaikh, 2018). The occurrence of chronic, non-communicable illnesses 

worldwide is rising at an alarming proportion. It knows nowadays that factors related to excessive body weight are key factors in 

developing non-communicable diseases (Jayanna et al., 2019) and have become a crucial public health concern in all countries either 

developed or developing countries (Goyal et al., 2010). It was estimated in 2016 that around 650 million of young people aged 18 

years and older were obese and that young people with overweight were more than 1.9 billion (WHO, 2016). In our study, among 

young female students aged around twenty years old, the prevalence of obesity was 10.9% while the prevalence of overweight was 

18.1%. Our study was in accordance with two surveys conducted in KSA. The first cross-sectional survey was conducted by Hamam 

et al. (2017) who found that the prevalence of overweight was 25.9% while 10.9% was obese. Moreover, in the second cross-

sectional national multistage survey performed in 13 regions of KSA on persons aged > 15 years, the study results revealed that the 

prevalence of obesity and overweight among female participants were 13.9% and 23.4%, respectively (Moradi-Lakeh et al., 2016).  In 

contrast, in another two studies, the results of the incidence of overweight and obesity were either lower or higher than our study. In 

a research that was carried by Yahia et al. (2008) to assess the prevalence of obesity and overweight in a representative sample of 

university students in Beirut, the results indicated that 3.2% and 13.6% were the prevalence percentages of obese and overweight 

participants, respectively. On the opposite, the overall prevalence of overweight was 35.7% for female University students (Nmor et 

al., 2013). However, different countries showed different rates of overweight or obesity which could be related to diverse lifestyle 

habits and eating patterns. Planning and implementing intervention programs and policies that are oriented toward preventing the 

incidence of new cases of obesity is very important that will limit or even prevent the expansion of such health problem. 

It was shown in our study that family income of 4000-8000 SR was significantly associated with increased WC with [OR =1.787; 

CI: (1.157-2.759)]. At this range of income, the adiposity rate may increase as a result of limited healthy eating options could be 

obtained. This outcome is not in line with previous research carried by Hamam et al. (2014) in which body weight was not 

significantly affected by family income; that overweight and obesity among students of high-income families and low-income 

families were 38.2% and 42.1%, respectively. 

Physical activity also was studied as a major factor in our study to show its association with overweight and obesity. It was 

indicated in our study that no regular physical activity and no daily physical activity were significantly associated with increased WC 

(P = 0.021, and 0.001, respectively) and consequently increased adiposity. Results of our current study were contradicted with a 

study carried among Ajman University student to find out the proportion of students with obesity (Ahmed et al., 2015). In this 

aforementioned study, the association between different categories of BMI and the level of physical activity was statistically 

insignificant. Nonetheless, prevalence of overweight and obesity among physically active participants were 20.4% which was lower 

than those who were not physically active (32.1%). On the opposite, our study was consistent with another study conducted by 

Labban (2014) on Syrian University student to find out the association between the prevalence of both obesity and overweight and 

the physical activity. Labban (2014) indicated that the prevalence of overweight/obesity among students, obviously among females, 

was inversely associated with physical activity. Definitely, physical activity has an important role in reducing adiposity, but type and 

duration of it will consider critical factors.  

Series of studies among university students had been conducted across the globe to investigate the association between the 

prevalence of both obesity and overweight and different eating behaviors and habits (Pe´russe-Lachance, 2010). Nutritional 

assessment for young people is the ideal method to measure their dietary habits and patterns. Generally speaking, the diet which 

contains high quality and appropriate quantity has a good impact on health status and consequently, any deviation from the 

appropriate levels may cause the incidence of new cases with underweight or overweight. Unhealthy diet that lose the principle of 

balance in energy and nutrients content in the diet will result in higher and new cases that suffer from obesity or overweight (Rebato 

et al., 2001). Our study revealed that participants who did not eat breakfast on a daily basis were more odds for having increased 

WC than participants who daily consume breakfast and the association was highly significant. This result was not in accordance with 

two previous studies. Al-Rethaiaa et al. (2010) who conducted a study among college students in KSA to find out association 

between obesity and eating habits and found that the association between frequency eating of breakfast and obesity was not 

significant. Moreover, typical results were found through the study conducted by Yahia et al. (2008). Our study revealed that 

participants who consumed fried foods > 5 times /week were about 3.6 higher risk of increased WC as compared with the lowest 

group of fried foods intake (<1 time /week). This result was also contradicted with the two studies of Al-Rethaiaa et al. (2010) and 

Yahia et al. (2008) that both indicated that there was no significant association between frequency of eating fried foods and the risk 

of overweight or obesity. In addition to previous results, it was indicated in our study that female students who consumed soft 

drinks intake > 5 times /week and (2-4) times/week have an increased the risk of adiposity [OR=4.033; CI :( 2.613-6.225) and 

OR=2.322 (1.607-3.354), respectively] compared with participants who consumed soft drinks <1 time /week. Two meta-analyses 

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6735-z#auth-1
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discussed the association between the intake of soft drinks and obesity. The first meta-analysis conducted by Vartanian et al. (2007) 

they study the correlation in 11 cross-sectional studies between body mass index and the intake of soft drinks and the results 

revealed that the significant correlation were shown just in 2 of these studies. In the second meta-analysis consisted of 14 

prospective and 5 experimental studies, it was reported by Olsen and Heitmann (2009) that three out of five of experimental studies 

shown positive associations between body fat and consumption of soft drinks and that most of the prospective studies indicated 

typical positive assassination. Finally, a previous study indicated proportional correlation between higher body weights and the 

intakes of meat (Bes-Rastrollo et al., 2006). However, another study indicated the magnificent role of meat in providing body with 

the feel of satiety in addition to its role in appropriate energy production (Paddon-Jones et al., 2008). Moreover, an intervention 

study revealed that there was a significant association between high protein diet and the loss of body weight (Layman et al., 2009). 

As shown in these three previous studies, the relation between the prevalence of obesity and meat intake was not consistent  with 

our results that in our study it was shown that processed meat intake for > 5 times/week was significantly associated with increased 

WC and adiposity [OR=1.934; CI: (1.262-2.966)]. The results of our study were in accordance with a meta-analysis and systematic 

review conducted by Rouhani et al. (2014) They found positive association between prevalence of obesity and the consumption 

amount of red and processed meats with (OR: 1.37; 95% CI: 1.14–1.64). Moreover, Rouhani and his colleagues found that higher BMI 

and WC values were positively correlated with higher amounts of intake of red and processed meat. 

 

5. CONCLUSION 

In conclusion, factors associated with increased WC in female university students were medium income, no regular or no daily 

physical activity, skipping breakfast, consuming fried foods > 5 times /week, consuming soft drinks > 2 times /week, processed meat 

intake >5 times/week. National campaigns should be implemented to increase awareness about risk factors associated with 

increased WC and adiposity to diminish the high prevalence of overweight and obesity and the adverse health consequences related 

to high adiposity. 
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