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ABSTRACT

 Although the prevalence of obesity and overweight in Saudi Arabia is high, studies of 
associated factors are lacking. This study aimed to investigate the relationship between socio-
demographic and lifestyles factors and different measures of obesity amongst adults living in 
Jeddah. A cross sectional design was used employing a multistage geographical cluster random 
sampling technique to select survey locations. Only families living in KSA for more than or equal to 5 
years were included. Participants were interviewed about dietary and socio-demographic information, 
and their anthropometric measurements (weight, height, waist and hip circumference) were 
taken. Body mass index (BMI) and waist to hip ratio (WHR) were used as measures of general and 
abdominal obesity,  respectively. 331 adults were included in the study; mean age ± SD was 37.12 
± 13.58.  General and central obesity were both inversely related to educational level, fast food 
consumption, number of snacks consumed and the level of physical activity. Central obesity was 
more prevalent in frequent breakfast consumers and smokers. Males who consumed less snacks 
and were physically inactive had higher odds of being generally obese, while those with increasing 
breakfast intake and decreasing fast food consumption were prone to central obesity. Females 
with a greater number of meals consumption had higher odds of general obesity while those who 
consumed less snacks and were physically inactive were prone to central obesity. The design of health 
programs and strategies to reduce the prevalence of obesity tailored to associated factors is a health 
priority.

Key words: Lifestyle factors, Obesity, Dietary habits, Eating behaviors,
Smoking, Physical activity, Socio-demographic.

INTRODUCTION

 Obesity is considered a pandemic, and 
and along with overweight they are considered the 
fifth leading risk for global mortality1, 2. Obesity is 
defined as ranges of body weight that are greater 
than what is considered healthy for a given height3. 
Overweight and obesity rates are high in the Arabian 

Gulf region and are the highest in the world among 
adolescents and during childhood4. In Saudi Arabia 
(KSA), it was reported that the prevalence of obesity 
and overweight combined is 35.5% in adults > 30 
years of age5. Moreover, the rising trends in body 
mass index (BMI) in KSA are indicative of increasing 
rates of obesity that needs immediate preventive 
measures6. Measurement of BMI is considered the 
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most useful population-level measure of overweight 
and obesity1. Waist to hip ratio (WHR) has also been 
suggested as a better index for predicting cardio- 
metabolic risk7.                                                                                       

 In order to construct health- care programs 
that help to combat the increasing prevalence of 
obesity in our region, risk factors must be explored. 
Such risk factors include both non-modifiable factors 
like age,  sex, ethnicity, and family history, as well as 
factors that are modifiable such as lifestyle habits8. 
Previous research has shown that factors such as 
low level of physical activity9, eating behaviors10, food 
consumption11 , and socioeconomic conditions are all 
associated with the obesity12. Therefore, the primary 
aim of this study is to evaluate the association 
between obesity and several lifestyle factors, using 
both BMI and WHR to measure the degree of obesity 
among adults in Jeddah.

MATERIALS AND METHODS

 A cross-sectional study was conducted on 
households in the city of Jeddah, KSA, throughout 
the summer season of 2011. Ethical approval was 
obtained from the Committee on the Ethics of Human 
Research at King Abdulaziz University, Jeddah, 
Saudi Arabia.                                                                                                                

Experimental Design
 Sampl ing  method: A mul t i  s tage 
geographical cluster random sampling technique 
was used to select the targeted sample, by enlisting 
the help of an experienced consultant in geographic 
information system (GIS) and  ArcGIS mapping. 
The World Health Organization Expanded Program 
on Immunization (EPI) cluster survey design was 
adopted in sampling of the current study13, using the 
digital geo-referenced map for Jeddah Governorate. 
(Figure 1)

Definitions of terminologies that were used in 
previous studies (14-17), are summarized as 
follows
 Big cluster: represented by a surface area 
within a circle with a radius of half a kilometer. 
Small cluster: represented by a surface area inside 
a circle with a radius of 50 meters. Centroid of a 
cluster: a geometrically geo-referenced central point 
of a cluster. Slum areas are identified when the 

architecture displayed in the map shows a profound 
irregularity. The cluster was categorized as being 
slum when a slum area occupied the whole or part 
of its surface area. ( Figures  2, 3, and 4).  

 Assuming that there are distinct socio-
demographic characteristics of the population within 
different districts according to its location in the north 
or south of Jeddah Governorate, therefore and in 
order to get representative sample from both groups, 
the sample was divided equally on both subgroups.                                                                                                                                       
                                                                                  

Techniques of houses selection and individuals 
selection
Multi stage sampling was pursued as follows :

The First Stage
 Thirty six big clusters were randomly 
selected (18 clusters from each of the North and 
South of Jeddah), and assigned as follows: North of 
Jeddah: proportionate sampling was conducted to 
select weighted sample from each of the two types 
of clusters (slum and organized), so that samples 
from each type were selected through systematic 
random sampling from the list of clusters created in 
the ArcGIS program. Fifteen clusters were selected 
from organized districts, and three clusters were 
chosen from slum areas. South of Jeddah: The same 
procedure was followed.

The Second Stage
 Within each big cluster, two small clusters 
were selected randomly (simple random sampling 
from the list of small clusters within the big cluster). 
The centroid of the small cluster was considered as a 
landmark for choice of the selected house in which it 
was located by the side of the northeast corner of the 
block where the centroid was located was chosen.

The Third Stage
 Choosing the family (those who fulfill the 
inclusion criteria) from the selected house. Villas: 
all the residents were included. Traditional style 
houses: if it is occupied by more than one family, at 
that point the family residing behind the first right 
door from the entrance was enrolled. Multi-stored 
buildings: The flat that was present on the right side 
from the entrance was selected first, then going 
counterclockwise direction in this floor and the next 
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floor till completing the designated sample. When 
the building present in the northeast corner of the 
block was not a residential building, then the adjacent 
one was selected going on a clockwise direction. 
The total numbers of selected small clusters were 
seventy-two. Five families were selected, from each 
small cluster, making a total of three hundred and 
sixty families. However, not all selected clusters were 
covered in this study.

Study group (inclusion criteria)
 Adults aged more than 18 and less than 
70 years old , living in Saudi Arabia for five years or 
more, and representing a member of a family (i.e. 
did not live alone) were included in this study.

Data collection
 Trained interviewers gathered information 
using a pretested questionnaire using a face-to-face 
interview. Information was collected with a distinct 
classification for each variable, including age, 
gender, ethnicity , educational level, working status, 
nationality, smoking habits, physical activity, dietary 
patterns (eating out, number of meals and snacks/ 
day, as well as breakfast and fast food consumption 
-western type of fast food-).
 

Assessment of lifestyle factors
 Physical activity: Participants were asked 
about the frequency, time, and intensity of physical 
activity and were classified into four categories: 
inactive, mildly active, moderately active, and 
highly active. Dietary habits: Regarding eating out, 
participants were asked about the frequency. Then, 
they were classified according to the number of times 
per week into four groups: never, 1-2, 3-5 and more 
than 5 times. Smoking: participants were classified 
according to their smoking habits as active smoker, 
former smoker, passive smoker, or non-smoker.

Anthropometric Measurements
 Body weight was measured by a digital 
scale while height was measured using a wall 
stadiometer. Measurements were taken while 
subject were minimally clothed and barefoot Weight 
,hip and waist circumference were rounded to the 
adjacent 0.5 kg, centimeter respectively  Waist 
and hip circumferences were measured using a 
measuring tape while avoiding exertion of pressure 
on the tissues. BMI was calculated as weight in 
kilograms divided by the height in meters, squared, 
using standard cut off points for classification18. 

Fig. 1: Total clusters in Jeddah, Saudi Arabia
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WHR is the ratio of the circumference of the waist 
to that of the hips. Abdominal obesity is defined as 
a waist–hip ratio above 0.95 for males and above 
0.80 for females19.

Statistical Design
 All the collected data were reviewed, 
coded, entered and studied by using the Statistical 
Package of Social Science (SPSS) software; version 
20.0.  Continuous variables were presented as 
mean values ± standard deviation, while qualitative 
variables were presented as absolute frequencies 
and relative frequencies (percentages). Contingency 
tables with calculation of the chi-square test were 
presented to evaluate the association between 
categorical variables to assess the significance in the 
differences between proportions. The significance in 
the differences between means was assessed using 
independent samples student t test for dichotomous 
nominal variables. All presented P-values were two-
tailed and taken at the 0.05 significance level and 
confidence interval of 95%. 

RESULT

 Three hundred and thirty one adult subjects 
were included in this study. Socio-demographic 

characteristics of studied population presented 
in Table 1. The percentage of females slightly 
exceeded that of males with a ratio of 1:1.16. A large 
proportion of studied population was less than 35 
years old (47.1%). Mean age of participants (Mean 
± Standard deviation) was 37.12 ± 13.58. The 
unemployed participants (including house wives 
and students) constituted the majority (59.7%), 
and most of them were females (71.2%). Illiterate 
participants, and those with less than primary school 
certificate  accounted for the lowest percentage 
(5.8%), with more than half being females (73.3%). 
The highest percentage of studied sample was 
holders of secondary school certificate (41.6 %). 
Studied lifestyle and dietary habits are presented in  
Table 2. More than half of the studied sample always 
had their breakfast (51.4%). Fast food consumption 
was not common among the studied sample; with 
less than one fifth stating that they always ate fast 
food (17.6%). Eating out with varying frequencies 
was prevalent among studied subjects, with only 
(22.1%) of them reported that they rarely or never 
ate out. Eating snacks between meals was also a 
common dietary practice among the majority of the 
subjects (74.1%), with only (26.0%) reported that 
they rarely or never ate snacks. Thus, the calculated 
mean ± standard deviation for a number of snacks/

Fig. 2: Types of Clusters 
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day was 1.20 ± 1.01. Regarding the number of 
main meals; more than half of the sample were 
having three meals daily (50.5%), and the average 
mean number ± standard deviation was 2.49 ± 
0.064. More than half of the sample were inactive 
(57.7%), with the majority being females (58.1%). 
On the other hand, only (13.0%) reported being 
highly active, with the majority being males (53.5%).                                                                                                                                         
 Socio-demographic characteristics of obese and 
non-obese subjects in relation to BMI and WHR 
are presented in Table 3. Gender did not have a 
significant difference on general obesity (P =0.46). 
However, when comparing the effect of gender 
on central obesity, the difference was statistically 
significant (P < 0.001). Results indicated that more 
than half of subjects who suffered from central obesity 
were females (67.2%), as compared to only (32.8%) 
amongst males. On the other hand, the majority of 
those who were not centrally obese were males 
(62.8%) in comparison to females (37.2%). The age 
group between 18 to 34 years old had the highest 
percentage of non-obese subjects when both general 
as well as central obesity were considered (61.1%, 
67.6%, respectively). Statistically, the difference 
was significant with a P value < 0.001. In contrast, 
those in the age group of 35 years or older had a 
higher percentage of general and central obesity. 
Educational level had an impact on measurements 
of obesity, with statistical significance regarding 

both BMI (P =0.03) and WHR (P =0.01). Secondary 
school and university degree holders showed a lower 
degree of general and central obesity as compared 
to others (P=0.03 , 0,01 respectively). Occupational 
status, ethnicity, nationality, household income, 
house ownership, and type, have not appreciably 
shown a significant association with BMI or WHR.                                                                                                           
Lifestyle factors including dietary habits, physical 
activity and smoking habits of obese and non-
obese males in relation to their BMI and WHR 
categories are showed in Table 4. Participants’ 
breakfast consumption habit was only significantly 
related to WHR as a measure of obesity. The highest 
percentage of central obesity was observed with 
those who reported that they always eat breakfast 
(69.5%). On the other hand, subjects who never 
ate fast food had a higher percentage of central 
obesity in comparison to those who always ate 
fast food (25.0% Vs 11.7%). The Difference was 
statistically significant only when WHR (not BMI) 
was used as an obesity index with a p value equal 
to 0.04. However, the relationship between eating 
out with BMI and WHR were significant with a p 
value =0.01, and  0.02, respectively, so that those 
who never ate out forming a greater percentages of 
those with general and central obesity compared 
to those who ate out more than five times/week, 
consequently, the former group constituted a lower 
percentages of non-obese subjects compared to the 

Fig. 3: Definitions of Clusters
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Table 1: Socio-Demographic Characteristics of the Studied Population in Jeddah, 
Saudi Arabia, 2012 

Socio-demographic Total n(%) Males Females 
Characteristics  n=153(46.2%) n=178(53.8%)

Age Groups:   
18-34 154 (47.1%) 64(41.6%) 90(58.4%)
35-44 69 (21.1%) 31(44.9%) 38(55.1%)
45-54 59 (18.0%) 28(47.5%) 31(52.5%)
55-70 45 (13.8%) 28(62.2%) 17(37.8%)
Mean + SD 37.12 ± 13.58 39.02 ± 14.48 35.47 ± 12.56
Education:   
Illiterate , read and write 19 (5.8%) 5(26.3%) 14(73.7%)
Primary and preparatory 50 (15.2%) 19(38.0%) 31(62.0%)
Secondary 137 (41.6%) 66(48.2%) 71(51.8%)
University + 123 (37.4%) 62(50.4%) 61(49.6%)
Occupation:   
Not working 191 (59.7%) 55(28.8%) 136(71.2%)
Working 129 (40.3%) 94(72.9%) 35(27.1%)
Jeddah Districts  :   
North regular 131 (39.6%) 60(45.8%) 71(54.2%)
North slum 14 (4.2%) 9(64.3%) 5(35.7%)
South regular 156 (47.1%) 69(44.2%) 87(55.8%)
South slum 30 (9.1%) 15(50.0%) 15(50.0%)
Household Income :   
Below      3,000     SAR 31 (10.0%) 13(41.9%) 18(58.1%)
3,000    – 5,000     SAR 74 (23.9%) 34(45.9%) 40(54.1%)
5,000    – 10,000   SAR 115 (37.1%) 57(49.6%) 58(50.4%)
10,000  – 20,000   SAR 48 (15.5%) 23(47.9%) 25(52.1%)
Over        20,000   SAR 42 (13.5%) 18(42.9%) 24(57.1%)
House ownership:   
Rent 201 (63.0%) 96(47.8%) 105(52.2%)
Own 118 (37.0%) 56(47.5%) 62(52.5%)
Housing:                               
Apartment 258 (80.9%) 121(46.9%) 137(53.1%)
Villa 49 (15.4%) 24(49.0%) 25(51.0%)
Public House 12 (3.8%) 7(58.3%) 5(41.7%)

latter (17.3% Vs 20.4%). Snacking frequency was 
inversely associated with BMI (p =0.02). Individuals 
who never ate snacks constitute a higher percentage 
of general obesity (40.0%), compared to those 
who ate 3 or more snacks/day (3.6%). Number of 
main meals consumed per day, and participants’ 
smoking habits showed no significant differences 
among obese and non-obese subjects when 
BMI or WHR were used as measures of obesity.                                                                     
Lifestyle factors of obese and non-obese females 

in relation to obesity categories based on their BMI 
and WHR are showed in Table 5. The difference was 
statistically significant, regarding eating snacks, only 
when WHR was used to categorize obesity (P value 
=0.04). Subjects who never ate snacks constituted 
a higher percentage of centrally obese individuals 
(24.4%), compared to people who ate snacks 3 or 
more times/week (5.7%). In relation to main meals, 
subjects who ate 3 meals/day constitute the highest 
percentage of generally obese subjects (53.5%). 
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Table 2: Lifestyle factors of the Studied Population in Jeddah, Saudi Arabia, 2012 

Life style Factors Total   Males Females 
 n(%)   n=153(46.2%) n=178(53.8%)

Breakfast Consumption :   
Never 50 (15.3%) 15(30.0%)  35(70.0%)
Sometime 109 (33.3%) 47(43.1%) 62(56.9%)
Always 168 (51.4 %) 88(52.4%) 80(47.6%)
Fast Food Consumption:   
Never 83 (25.2%) 32(38.6%) 51(61.4%)
Sometime 188 (57.1%) 90(47.9%) 98(52.1%)
Always 58 (17.6%) 31(53.4%) 27(46.6%)
Eating Out: ( Frequency /week)   
Never 73 (22.1%) 30(41.1%) 43(58.9%)
1-2 151 (45.6%) 69(45.7%) 82(54.3%)
3-5 57 (17.2) 29(50.9%) 28(49.1%)
>5 50 (15.1) 25(50.0%) 25(50.0%)
Eating Snacks: ( Frequency /day)  
Never 86 (26.0%) 48(55.8%) 38(44.2%)
Once 134 (40.5%) 62(46.3%) 72(53.7%)
Twice 82 (24.8%) 28(34.1%) 54(65.9%)
Three or more 29 (8.8%) 15(51.7%) 14(48.3%)
Mean + SD 1.19 ± 1.01 1.09 ± 1.02 1.28 ± 0.99
Number of meals: ( Frequency /day)   
One 20 (6%) 5(25.0%) 15(75.0%)
Two 137 (41.4%) 58(42.3%) 79(57.7%)
Three 167 (50.5%) 87(52.1%) 80(47.9%)
Four or more 7 (2.1%) 3(42.9%) 4(57.1%)
 Mean + SD 2.48 ± 0.64 2.57 ± 0.59 2.41 ± 0.67
Physical Activity:   
Inactive 191 (57.7%) 80(41.9%) 111(58.1%)
Low 62 (18.7%) 26(41.9%) 36(58.1%)
Medium 35 (10.6%) 24(68.6%) 11(31.4%)
High 43 (13.0%) 23(53.5%) 20(46.5%)
 Mean + SD 132.61±317.26 150.00 ± 286.32 117.66± 341.72
Smoking Habits:  
Non smokers 169 (51.1%) 56(33.1%) 113(66.9%)
Smokers 72 (21.8%) 53(73.6%) 19(26.4%)
Former smokers 21 (6.3) 16(76.2%) 5(23.8%)
Passive smokers 69 (20.8%) 28(40.6%) 41(59.4%)

In contrst, people who ate two meals/day showed 
the highest percentage of non-obese subjects. 
The difference was statistically significant when 
BMI not WHR was used to categorize obesity (P= 
0.01). Regarding physical activity, inactive subjects 
formed a higher percentage of obese people 

(68.3%), compared to non-obese subjects (49.1%). 
Pertaining to breakfast and fast food consumption, 
eating out, and participants’ smoking habits, the 
differences among obese and non-obese subjects 
were statistically insignificant whether BMI or WHR 
were used to reflect obesity.
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Table 3: Socio-Demographic Characteristics of Obese and Non Obese Adults in Jeddah,
Saudi Arabia According to their Body Mass Index (BMI) and Waist to Hip Ratio (WHR), 2012 

Socio-Demographic     BMI     WHR
Characteristics                   Non- Obese         Obese  P-value             Non-Obese          Obese  P-value

     n  (%) n (%)  n (%) n (%)
 
Gender:     0.46     <0.001
Males 98 47.8 55 43.7  93 62.8 60 32.8 
Females 107 52.2 71 56.3  55 37.2 123 67.2 
Age: a     <0.001     <0.001
18-34 124 61.1 30 24.2  98 67.6 56 30.8 
35-44 31 15.3 38 30.6  24 16.6 45 24.7 
45-54 26 12.8 33 26.6  15 10.3 44 24.2 
55+  22 10.8 23 18.5  8 5.5 37 20.3 
Ethnicity:     0.58     0.08
Arabic tribes  149 72.7 95 75.4  116 78.4 128 69.9 
Non Arabic  56 27.3 31 24.6  32 21.6 55 30.1 
Nationality:     0.11     0.79
Saudis 112 54.6 80 63.5  87 58.8 105 57.4 
Non Saudis 93 45.4 46 36.5  61 41.2 78 42.6 
Education: a     0.03     0.01
Illiterate , write and read  7 3.4 12 9.5  5 3.4 14 7.7 
Primary and preparatory  27 13.3 23 18.3  14 9.6 36 19.7 
Secondary 93 45.8 44 34.9  67 45.9 70 38.3 
University+ 76 37.4 47 37.3  60 41.1 63 34.4 
Occupation: a                             0.96     0.44
Not working 118 59.6 73 59.8  82 57.3 109 61.6 
Working 80 40.4 49 40.2  61 42.7 68 38.4 
Jeddah districts:     0.001     0.84
North regular 86 42.0 45 35.7  60 40.5 71 38.8 
North slum 2 1.0 12 9.5  5 3.4 9 4.9 
South regular 94 45.9 62 49.2  71 48.0 85 46.4 
South slum 23 11.2 7 5.6  12 8.1 18 9.8 
Household income: a     0.33     0.34
Below      3,000     SAR 23 12.1 8 6.7  10 7.2 21 12.3 
3,000    – 5,000     SAR 44 23.2 30 25.0  32 23.0 42 24.6 
5,000    – 10,000   SAR 68 35.8 47 39.2  58 41.7 57 33.3 
10,000  – 20,000   SAR 26 13.7 22 18.3  23 16.5 25 14.6 
Over        20,000   SAR 29 15.3 13 10.8  16 11.5 26 15.2 
House ownership: a                 0.40     0.33
Rent 127 64.8 74 60.2  86 60.1 115 65.3 
Own 69 35.2 49 39.8  57 39.9 61 34.7 
Housing: a                                0.15     0.63
Apartment 152 77.3 106 86.2  113 79.0 145 82.4 
Villa 35 17.9 14 11.4  25 17.2 24 13.6 
Public House 9 4.6 3 2.4  5 3.5 7 4.0 
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Table 4:  Lifestyle Factors of Obese and Non Obese Adults in Jeddah , Saudi Arabia in 
Relation to Their Body Mass Index (BMI) and Waist to Hip Ratio (WHR) Among the Male , 2012

Life style Factors    BMI     WHR
                   Non- Obese         Obese  P-value             Non-Obese          Obese  P-value

     n  (%) n (%)  n (%) n (%)
 
Breakfast consumption: b     0.06     0.03
Never  12 12.6 3 5.5  13 14.3 2 3.4 
Sometimes  24 25.3 23 41.8  31 34.1 16 27.1 
Always  59 62.1 29 52.7  47 51.6 41 69.5 
Fast food consumption:     0.21     0.04
Never 19 19.4 13 23.6  17 18.3 15 25.0 
Sometimes 55 56.1 35 63.6  52 55.9 38 63.3 
Always  24 24.5 7 12.7  24 25.8 7 11.7 
Eating out: (Per week)     0.01     0.02
Never  17 17.3 13 23.6  15 16.1 15 25.0 
1-2  44 44.9 25 45.5  36 38.7 33 55.0 
3-5 17 17.3 12 21.8  22 23.7 7 11.7 
>5 20 20.4 5 9.1  20 21.5 5 8.3 
Eating snacks: (Per day)     0.02     0.33
Never 26 26.5 22 40.0  26 28.0 22 36.7 
Once 43 43.9 19 34.5  37 39.8 25 41.7 
Twice  16 16.3 12 21.8  18 19.4 10 16.7 
Three or more 13 13.3 2 3.6  12 12.9 3 5.0 
Number of meals:       0.13     0.13
One  3 3.1 2 3.6  3 3.2 2 3.3 
Two  39 39.8 19 34.5  42 45.2 16 26.7 
Three 56 57.1 31 56.4  46 49.5 41 68.3 
Four or more 0 0.0 3 5.5  2 2.2 1 1.7 
Level of physical activity:                          0.03     0.17
Inactive 47 48.0 33 60.0  50 53.8 30 50.0 
Low 16 16.3 10 18.2  11 11.8 15 25.0 
Medium  16 16.3 8 14.5  16 17.2 8 13.3 
High  19 19.4 4 7.3  16 17.2 7 11.7 
Smoking habits:     0.90     0.08
Non smokers  38 38.8 18 32.7  37 39.8 19 31.7 
Smokers  33 33.7 20 36.4  34 36.6 19 31.7 
Former smokers  10 10.2 6 10.9  5 5.4 11 18.3 
Passive smokers  17 17.3 11 20.0  17 18.3 11 18.3 

b Total might be less than 153 due to missing values        

DISCUSSION 

 The findings of this study showed a 
significant association between lifestyle factors and 
obesity. Males who consumed snacks less frequently 

and were physically inactive, as well as females 
with a greater number of meals consumption had 
higher odds of general obesity. Central obesity in 
males increased with increasing breakfast intake 
and decreasing fast food consumption, while females 
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Table 5: Lifestyle Factors of Obese and Non Obese Adults in Jeddah , Saudi Arabia in 
Relation to Their Body Mass Index (BMI) and Waist to Hip Ratio (WHR) Among the Females , 2012

Life style Factors    BMI     WHR
                   Non- Obese         Obese  P-value             Non-Obese          Obese  P-value

     n  (%) n (%)  n (%) n (%)
 
Breakfast consumption: c     0.30     0.19
Never  22 20.8 13 18.3  15 27.8 20 16.3 
Sometimes  41 38.7 21 29.6  18 33.3 44 35.8 
Always  43 40.6 37 52.1  21 38.9 59 48.0 
Fast food consumption: c     0.26     0.34
Never 26 24.5 25 35.7  12 21.8 39 32.2 
Sometimes 62 58.5 36 51.4  33 60.0 65 53.7 
Always  18 17.0 9 12.9  10 18.2 17 14.0 
Eating out: (Per week)     0.71     0.62
Never  27 25.2 16 22.5  15 27.3 28 22.8 
1-2  46 43.0 36 50.7  26 47.3 56 45.5 
3-5 19 17.8 9 12.7  9 16.4 19 15.4 
>5 15 14.0 10 14.1  5 9.1 20 16.3 
Eating snacks: (Per day)     0.70     0.04
Never 21 19.6 17 23.9  8 14.5 30 24.4 
Once 42 39.3 30 42.3  24 43.6 48 39.0 
Twice  34 31.8 20 28.2  16 29.1 38 30.9 
Three or more 10 3.9 4 5.6  7 12.7 7 5.7 
Number of meals:       0.01     0.36
One  13 12.1 2 2.8  6 10.9 9 7.3 
Two  50 46.7 29 40.8  27 49.1 52 42.3 
Three 42 39.3 38 53.5  22 40.0 58 47.2 
Four or more 2 1.9 2 2.8  0 0.0 4 3.3 
Level of physical activity:                          0.54     0.01
Inactive 65 60.7 46 64.8  27 49.1 84 68.3 
Low 21 19.6 15 21.1  13 23.6 23 18.7 
Medium  6 5.6 5 7.0  5 9.1 6 4.9 
High  15 14.0 5 7.0  10 18.2 10 8.1 
Smoking habits:     0.24     0.97
Non smokers  68 63.6 45 63.4  34 61.8 79 64.2 
Smokers  15 14.0 4 5.6  6 10.9 13 10.6 
Former smokers  3 2.8 2 2.8  2 3.6 3 2.4 
Passive smokers  21 19.6 20 28.2  13 23.6 28 22.8 

c Total might be less than 178 due to missing values        

who consumed snacks less frequently and were 
physically inactive appeared to be prone to central 
obesity. It was found that, males who ate out less 
often were more likely to suffer from both general 
and central obesity.

 Our results also indicated that participants 
who never ate snacks had more likelihood of being 
obese in both genders; which is comparable to 
another study done in Saudi Arabia reporting 
that female participants who skipped snacks 
were obese20. Types of snacks consumed have 
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Fig. 4: Definitions of Clusters

were also reported to have a great impact on 
prevalence of obesity21. However, WHO reported 
that the association between frequency of snack 
consumption and obesity remains inconclusive 
(22). Thus, further research should take different 
factors into consideration while controlling for 
confounders (i.e. type of snacks and frequency of 
snack consumption).

 An earlier study showed that 30% of 
female participants who ate 3 or more meals every 
day were generally more obese23, which is similar 
to our results. However, in the present study the 
size of the meal was not specified, and it was not 
known whether interviewed subjects were following 
a weight reduction diet or not, both issues should 
be addressed and evaluated in future studies.

 Unexpectedly,  in the present study male 
participants who rarely or never ate fast food had 
higher odds of being centrally obese, in contrast 
to a study done on adults in US24. Several factors 
are suspected to affect fast food relation to obesity 
including type of food served25. Higher fat, energy 
and salt content in the food increases the tendency 
to obesity26. This is typical  in our traditional foods 
more than western fast food. According to the 
continually updated electronic Jeddah director index 

(the official website for Saudi tourism authority)27, 
we found that out of 165 restaurants; 111 served 
traditional type of food, while only 54 served 
western type of food. However, in the present study 
only western fast foods were assessed, which 
could explain our results. However, further studies 
are needed to clarify the matter. It could also be 
suggested that efforts to improve fast food quality 
should be directed towards the most common 
type of fast foods consumed by the community.                                                                                                                                   
A study done in Brazil reported that males who 
never ate out were generally and centrally more 
obese than their counterparts, which is consistent 
with our results28 . As mentioned above, consumption 
of calories dense traditional foods at home might 
explain our results. Furthermore,  our result showed 
that breakfast skipping is a protective factor against 
central obesity. In contrast, studies showed a higher 
prevalence of obesity in breakfast skippers explained 
by either inadequate energy intake compensated 
for by consuming higher numbers of snacks29 or 
by adapting sedentary behaviors30, 31. However, 
our traditional breakfast consists of items having  
high caloric value, which may explain our result. In 
addition, breakfast skippers might have little overall 
intake and/or smaller less frequent meals, leading to 
decrease total energy intake. In the present study it 
was not known if participants were following weight 
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reduction diet or not. Hence, further study should 
assess total energy intake of the day together with 
dietary pattern.                                                     

 Our findings showed that being a female 
is highly associated with central obesity (67% 
compared to 37% not centrally obese). Similar 
results were seen in another earlier Saudi study5 
. Moreover, similar findings were reported in other 
middle eastern countries32, 33 . This could be attributed 
to the effect of multiple pregnancies as reported in 
a Saudi study34. However, another explanation 
could be that societies require females to have a 
particular ideal body image35. This notion exerted 
stress on them to gain weight as reported in a study 
indicating that 70% of sampled females deliberately 
attempted to gain weight36. All are possible issues 
that need to be considered carefully, making females 
the first-line candidate for obesity combat programs.                                                                                                 
Furthermore, in the present study a high percentage 
of subjects were found to be physically inactive, and 
this was highly associated with general and central 
obesity as reported in other studies32, especially 
among females in all age groups37. Different types 
of exercise could also have different effects on 
energy expenditure, and hence weight. In the 
present study, type of activity was not investigated.                                                                                  
In conclusion ,there are gender differences in 
response to various possible effecting variables. 
Physical inactivity and several eating behaviors 
associated with obesity are very common in the 
community, and our study could be of help to modify 
lifestyle factors and improve public health. As a 
result of having different dietary pattern and certain 

eating behaviors which showed various relations to 
obesity, guidelines should be tailored specifically 
to each community to modify lifestyle factors and 
to combat obesity. A limitation of this study that 
could not be avoided is recall bias, under and over-
estimation. Another limitation is the study design. In 
our cross-sectional study, element of causality was 
not established. Thus, further prospective studies are 
needed. Missing data is also a limitation. Interviews 
were conducted in one room together with the whole 
family present, so that parts of the information; 
such as smoking, snacking or even income; could 
have been intentionally withheld to avoid reprimand 
or embarrassment. However, we believe that 
missing data does not derogate the importance 
of the results. The strong points of our study is its 
representativeness with extensive geographical 
variations. Also, using two measurements of obesity 
is a point of strength consistent with our method. To 
the extent of our knowledge, this is the first study 
that evaluated the relation between lifestyle factors 
and measures of obesity in Jeddah -Saudi Arabia 
amongst adult.   
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