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ABSTRACT 

 

Overweight and obesity is a result of positive energy balance over an extended period of time, where 
energy intake exceeds energy expenditure. The present investigation aimed to study the pattern of food 
meals, prevalence rate of overweight and obesity and its related diseases among population in Makkah 
and Jada regions, KSA. A cross sectional study was conducted to achieve the present study. A total 
number (400 subjects) of both genders were participated in the study, while 300 subjects was response. 
Interviewer questionnaire, anthropometric measurements, dietary assessment was used for data 
collection. Results indicated that BMI, body fat (%), visceral fat (%), abdominal, waist and hip 
circumference were higher in females than that of males. Overweight and obesity subjects were higher 
in age from 20 to 30 years. Overweight and obese subjects had higher rate of heart, high blood 
pressure, diabetes millets, arthritis and respiratory diseases as compared to those of non- overweight 
or obese subjects. The higher rate of these diseases was found in obese subjects. Consumption of 
snack food per day and fast food per week was higher in overweight and obese subjects. Overweight 
and obese females and male had increased in macronutrients and total caloric intakes as compared to 
that of non-overweight or obese. Collectively, Overweight and obesity was higher among aged group of 
20 to 30 years and females than that of males. Higher rates of heart, high blood pressure, diabetes 
millets, arthritis and respiratory diseases were found in overweight and obese subjects.   
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INTRODUCTION 
 

Overweight refers to an excessive amount of body weight 
that may come from muscles, bone, adipose tissue, and 
water. Obesity specifically refers to an excessive amount 
of adipose tissue (WHO, 2000). Overweight is defined as 
having a BMI (weight in kg/height in m

2
) of 25 to 29.9.A 

BMI of 20 to 24.9 is considered normal weight, and a BMI 
under 20 is considered underweight. Obesity is defined 
as having a body mass index of 30 or more. Morbid 
obesity is defined as having a BMI of 40 or more (Haslam 
et al., 2005). 

Overweight and obesity is a result of positive energy 
balance over an extended period of time, where energy 
intake exceeds energy expenditure. While, there are 
specific genetic disorders that give rise to overweight and 
obesity, recent epidemiological trends indicate that the 
rise in overweight and obesity is a result of environmental 

and behavioral changes. Overweight and obesity are the 
most common nutritional disorder in the developed 
countries and is assuming a significant proportion in the 
developing countries. The etiology of obesity is complex 
and multifactorial, both genetic and environmental factors 
play an important role in its development (National 
Institutes of Health, 1998). 

The prevalence of obesity varies in different 
populations and further variations depend on age and sex 
(Schneider, 2000). According to the World Health 
Organization (2008) who revealed that 1.5 billion adults 
and older, were overweight. Of these over 200 million 
men and nearly 300 million women were obese 
worldwide. Obesity increases the risk of chronic diseases 
such as diabetes mellitus, cardiovascular disease, stroke 
and some cancers.  It   is a serious public health problem  
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that is growing in countries with low or middle income. In 
Arab Gulf countries, chronic diseases such as diabetes, 
hypertension and cardiovascular diseases are major 
causes of morbidity and mortality among adults 
(Musaiger and Miladi, 1996). In Saudi Arabia, Al-Attas et 
al. (1990) found that obesity was associated with insulin 
resistance and impaired lipid metabolism. Therefore, the 
present study aimed to investigate the pattern of food 
meals and the prevalence of overweight and obesity and 
its related diseases among population in Makkah region, 
KSA. 
 
 
SUBJECTS AND METHODS 
 
SUBJECTS 
 
A cross sectional study was conducted in Makkah and 
Jeda regions. A total number (400 subjects) of males and 
females aged 20-45 years are participated in the present 
study. All of the participants were Saudi of the Arabian 
ethnicity and were chosen by the stratified random 
sampling method. The number response among 
participants was 300 subjects.  
 
METHODS 
 
Data collection 
In the first, the participants were informed about aim of 
the study and were given instructions on how to fill out 
the questionnaire completely and truthfully. Interviewer-
administrated questionnaire, anthropometric 
measurements, dietary assessment was used for data 
collection.  
 
Questionnaire 
 
The questionnaire was designed to study socioeconomic 
characteristics including, medical history and life style as 
described by (Yahia et al., 2008) with some modification 
according to the data collection.  
 
Anthropometric measurements: 
 
Anthropometric measurements including height, weight, 
body mass index (BMI), body fat percent (BF %), and 
visceral fat level (VFL), were conducted. Weight, BMI, 
BF%, and VFL were determined using a bioelectrical 
impedance analysis (BIA) device: Omron body 
composition monitors (BF500, Omron Healthcare Co. 
Ltd., Kyoto, Japan) (Bosy-Westphal et al., 2008). 

Digital Physician Scale (MDW-250L, Adam 
Equipment Co. Ltd., UK) was used for measuring height, 
where students were asked to take off their shoes and 
socks and stand straight, with the head in the Frankfurt 
plane, feet together, knees straight, and heels, buttocks, 

and shoulder blades are in contact with the vertical 
surface of the scale (Gibson, 1993).  

Body mass index (BMI), which is the ratio of weight in 
kilogram to height in meter square, was used to assess 
body weight status. According to the National Institutes of 
Health (NIH), adults were classified based on their BMI to 
underweight (BMI < 18.5), normal (BMI = 18.5- 24.9), 
overweight (BMI = 25-29.9), or obese (BMI ≥ 30) 
(National Institutes of Health, 1998).  
 
Dietary assessment 
 
A dietary recall is a retrospective method of dietary 
assessment where an individual is interviewed about their 
food and beverage consumption during a defined period 
of time.  In 24 hour recall, participants were asked to 
recall foods and beverage they consumed in the twenty-
four hours prior to the interview. Nutritional information 
from twenty-four hour diet recalls is best analyzed by 
using a computer-based nutritional assessment program 
as described by (Brustad et al., 2003).  

Food frequency was designed as described by (Cade 
et al., 2002) with some modification to assess habitual 
diet by asking about the frequency with which food items 
or specific food groups was consumed over a reference 
period (week-month).   
 
Statistical Analysis  
 
Statistical analysis was performed by using computer 
program statistical package for social science (SPSS. All 
obtained results were tabulated). Statistical analysis has 
been achieved using IMB-P-C computer by SPSS, 
program version 16.0. Universal analysis was conducted 
using analysis of variance for continuous variable and 
person's Chi- square test or T-test and ANOVA test for 
categorical variables. P < 0.05 values were considered to 
be statistically significant.  
 
 
RESULTS 
 
Anthropometric measurements 
 
Results of anthropometric measurements in non-
overweight or obese, overweight and obese are recorded 
in Table 1. It illustrated that there was no significant 
differences at p<0.05 in height among non-overweight or 
obese, overweight and obese females and males.  

Obese females and males had significant increase in 
actual body weight (kg), BMI (kg/m

2
), body fat (%), 

visceral fat (%), abdominal circumference (cm), waist 
circumference (cm) and hip circumference (cm) as 
compared to non- overweight or obese and overweight 
individuals. Mean ± SE values of the percentage of body 
muscle were significant  increase  in   non-overweight  or  
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                    Table 1. Anthropometric measurements 
                   (n=300 subjects) 
 

Measurements  
Parameters as Mean ± SE 

Female  Male  

Height (cm): 

      - Non overweight or non-obese. 
      - Overweight. 
      - Obese.  

 
157.36±0.59 
158.20 ±0.70 
156.94 ± 0.69 

 
170.47 ±1.65 
170.36 ±0.97 
167.75 ±1.29 

Actual weight (kg): 

      - Non overweight or non-obese. 
      - Overweight. 
      - Obese. 

 
52.94 ±0.75 

c
 

67.37 ±0.83 
b
 

86.51 ± 1.41
a
 

 
66.52 ±1.37

   c
 

76.14 ± 1.39
  b

 
97.81 ±3.74  

a
 

BMI (kg/m
2
): 

      - Non overweight or non-obese. 
      - Overweight. 
      - Obese. 

 
21.13 ± 0.24 

c 

27.00 ± 0.15
 b

 
35.16 ± 0.53 

a
 

 
22.70 ± 0.28

  c
 

26.55 ±0.24
   b

 
34.80 ± 0.90  

a
 

Body fat (%): 

      - Non overweight or non-obese. 
      - Overweight. 
      - Obese. 

 
31.56 ±0.76 

c
 

39.96 ±0.74 
b
 

50.38 ±0.71 
a
 

 
23.39  ± 0.92

 c
 

27.63  ± 1.15 
b
 

37.87  ± 1.08 
a
 

Visceral fat (%): 

      - Non overweight or non-obese. 
      - Overweight. 
      - Obese. 

  
9.59  ± 1.90

    b
 

8.45  ± 0.70
    b

 
15.54  ± 1.55 

a
 

 
4.28 ±0.42 

c
 

6.00 ±0.30
  b

 
9.19 ± 0.35

 a
 

Body muscle (%): 

      - Non overweight or non-obese. 
      - Overweight. 
      - Obese. 

  
25.40 ±0.37

 a
 

22.88 ±0.41
 b

 
21.80 ±0.38 

c
 

 
36.77  ± 0.84

 a
 

34.62  ± 0.84 
a
 

28.51  ± 0 .90
 b

 
Abdominal circumference (cm):  

      - Non overweight or non-obese. 
      - Overweight. 
      - Obese. 

 
85.15  ±  2.27

  b
 

90.55  ± 2.74
   b

 
108.71 ± 3.01

  a
 

 
83.86 ±1.01

   c
 

91.05 ± 1.92
  b

 
106.43 ± 1.91

a
 

Waist circumference (cm): 

      - Non overweight or non-obese. 
      - Overweight. 
      - Obese. 

 
82.73  ± 1.92

  b
 

86.25  ± 2.14  
b
 

106.61 ± 3.32
 a
 

 
69.45 ±0.72 

c
 

75.75 ±2.27 
b
 

92.16 ±1.69 
a
 

Hip circumference (cm): 

      - Non overweight or non-obese. 
      - Overweight. 
      - Obese. 

 
96.71 ±1.24  

c
 

102.24 ±2.23
 b

 
115.93 ±1.42

 a
 

  
89.18  ± 2.67   

c
 

97.77  ± 1.87
   b

 
114.89 ± 2.27  

a
 

                      

                    The different letters mean that the mean difference is significant at the 0.05 level in the same column. 
                    SE: stander error 
 

 
obese subjects as compared to that of the overweight 
and obese. 

Mean values of height, actual weight, BMI, body fat 
(%), visceral fat (%), and abdominal, waist and hip 
circumferences, were higher in non-overweight or 
overweight and obese females as compared to that of 
males, except abdominal circumference was lower in 
overweight females than that of males. 
 
Prevalence of overweight and obesity categorized by 
age 
 
Tabulated results of prevalence of overweight and 
obesity categorized by age indicated that the prevalence 
of overweight and obesity in the total population was 
significantly increase (p<0.05) in age from 20 to 30 years 
as compared to other age categories as showed in Table 
2. 

Prevalence of diseases related to overweight and 
obese subjects 
 
As shown in Table 3, data indicated that overweight and 
obese subjects had higher rate of heart, high blood 
pressure, diabetes millets, arthritis and respiratory 
diseases as compared to those of non- overweight or 
obese subjects. The prevalence rate of these diseases 
was higher in obese subjects as compared to that of 
overweight subjects. 
 
Meals pattern 
 
Results of meals pattern in non- overweight or obese, 
overweight and obese persons are founded in Table 4. It 
illustrated that there were no significant differences with 
regard to meal numbers per day. The lowest number of 
meals per day   (two meals)   was   eating   by 13.7% and  
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                      Table 2.  Prevalence of overweight and obesity categorized by age 

                     (n=300 subjects) 
 

 
Categories  

Age groups (years) 
 
Total 

 
% 

 
P 
values 

20-30 31- 40 41 - 45 

*No % No % No % 

Non-overweight 
or obese 

80.00 26.67 19.00 6.33 7.00 2.33 106.0 
35.33 
 

 
0.00 Overweight  53.00 17.67 26.00 8.67 15.00 5.00 94.00 31.34 

Obese  44.00 14.67 36.00 12.00 20.00 6.67 100.00 33.34 

Total 177.00 59.00 81.00 27.00 42.00 14.00 300 100.0 
 

          The mean difference is significant at the 0.05 level in the same row. 
          *Number of males and females investigated. 

 
  
    Table 3. Prevalence of diseases related to overweight and obesity 

    (n=299 subjects) 
 

 
Diseases  

Non-overweight or 
obese 

 
Overweight 

 
Obese 

 
Total 

 
% 

P values 

No % No % No % 

Heart diseases 

- Yes 
- No   

 
0.00 
106.0 

 
0.00 
35.45 

 
4.00 
89.00 

 
1.34 
29.76 

 
13.00 
87.00 

 
4.35 
29.1 

 
17.00 
282.00 

 
5.69 
94.31 

 
 
0.00 

Total  106.0 35.45 93.00 31.10 100.0 33.45 299.00 100.0 

High blood presser  

- Yes 
- No   

 
3.00 
103.0 

 
1.00 
34.45 

 
5.00 
88.00 

 
1.67 
29.43 

 
23.00 
77.00 

 
7.70 
25.75 

 
31.00 
268.00 

 
10.37 
89.63 

 
 
0.00 

Total  106.0 35.45 93.00 31.10 100.0 33.45 299.00 100.0 

Diabetes millets  

- Yes 
- No   

 
1.00 
105.0 

 
0.33 
35.12 

 
5.00 
88.00 

 
1.67 
29.43 

 
12.00 
88.00 

 
4.01 
29.43 

 
18.00 
282.00 

 
6.01 
93.98 

 
 
0.01 

Total  106.0 35.45 93.00 31.10 100.0 33.44 299.00 100.0 

Arthritis. 

- Yes 
- No   

 
4.00 
102.0 

 
1.34 
34.11 

 
19.00 
74.00 

 
6.35 
24.75 

 
29.00 
71.00 

 
9.70 
23.75 

 
52.00 
247.00 

 
17.39 
82.61 

 
 
0.00 

Total  106.0 35.45 93.00 31.10 100.0 33.45 299.00 100.0 

Respiratory diseases: 

- Yes 
- No   

 
1.00 
105.0 

 
0.33 
35.12 

 
4.00 
89.00 

 
1.34 
29.77 

 
14.00 
86.00 

 
4.68 
28.76 

 
19.00 
280.00 

 
6.35 
93.65 

 
 
0.00 

Total  106.0 35.45 93.00 31.11 100 33.44 299.00 100 
 

   The mean difference is significant at the 0.05 level in the same row. 
   *Number of males and females. 
   Some individuals some people did not give an answer 

 
14.00% overweight and obese, respectively as compared 
to 17.30% non- overweight or obese subjects. Eating the 
three meals per day was found to be some extant in all 
subjects. In contrast, eating more than three meals per 
day was higher in overweight and obese subjects as 
compared to those eat by non- overweight or obese 
subjects.   
Finally, overweight and obese subjects eating three 
meals per day were higher than that eating two or three 
meals per day.   

Data also indicated that 11.00% overweight and 
obese subjects eat breakfast as compared to9.00% non- 

overweight or obese subjects. In contrast, 19.30 % non- 
overweight or obese subjects was eat lunch as compared 
to 19.00% and 15.70% of overweight and obese, 
respectively. Percent of total number of obese subjects 
(9.70%) consumed dinner, which was higher than those 
of non- overweight or obese and overweight subjects 
(9.00% and 5.30%, respectively).  

With regard to the number of snack foods, data 
showed that there were significant differences with regard 
to the frequencies of eat snack foods. The higher percent 
7.70 and 16.70% non-overweight or obese doesn't and 
eat only one of   snack   food,   respectively compared to  
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Table 4: Meals pattern in non- overweight or obese, overweight and obese subjects 

(n=300 subjects) 
 

 
Meals  

Non-overweight 
or obese 

 
Overweight 

 
Obese 

 
Total 

 
% 

 
P values 

No* % No* % No* % 

Meal numbers: 

- Two.   
- Three. 
- > three 

 
52.00 
44.00 
10.00 

 
17.30 
14.70 
3.30 

 
41.00 
44.00 
9.00 

 
13.70 
14.70 
3.00 

 
42.00 
45.00 
13.00 

 
14.00 
15.00 
4.30 

 
135.00 
133.00 
32.00 

 
45.00 
44.40 
10.60 

 
 
0.79 

Total  106 35.30 94.00 31.40 100 33.30 300.00 100 

Eat Breakfast: 

- Yes 
- No   

 
27.00 
79.00 

 
9.00 
26.30 

 
33.00 
61.00 

 
11.00 
20.40 

 
33.00 
67.00 

 
11.00 
22.30 

 
93.00 
207.00 

 
31.00 
69.00 

 
 
0.81 

Total  106 35.30 94.00 31.40 100 33.3 300.00 100 

Eat lunch: 

- Yes 
- No   

 
58.00 
48.00 

 
19.30 
16.00 

 
57.00 
37.00 

 
19.00 
12.30 

 
47.00 
53.00 

 
15.70 
17.70 

 
162.00 
138.00 

 
54.00 
46.00 

 
 
0.16 

Total  106 35.30 94.00 31.30 100 33.40 300.00 100 

Eat dinner: 

- Yes 
- No   

 
27.00 
79.00 

 
9.00 
26.30 

 
16.00 
78.00 

 
5.30 
26.00 

 
29.00 
71.00 

 
9.70 
23.70 

 
72.00 
228.00 

 
24.00 
76.00 

 
 
0.14 

Total  106 35.30 94 31.30 100 33.40 300.00 100 

Number of snack 
food/day: 

      - None. 
       - Once. 
       - Twice. 
       - > two times. 

 
 
23.00 
50.00 
30.00 
3.00 

 
 
7.70 
16.70 
10.00 
1.00 

 
 
9.00 
42.00 
30.00 
13.00 

 
 
3.00 
14.00 
10.00 
4.30 

 
 
9.00 
35.00 
34.00 
22.00 

 
 
3.00 
11.70 
11.30 
7.30 

 
 
41.00 
127.00 
94.00 
38.00 

 
 
13.70 
42.40 
31.30 
12.60 

 
 
 
 
0.00 

Total  106 35.40 94 31.30 100 33.30 300.00 100 

Number of fast food/week: 

       - None. 
       - Once. 
       - Twice. 
       - Three times. 
       - > three times.  

 
 
38.00 
62.00 
5.00 
1.00 
0.00 

 
 
12.67 
20.67 
1.67 
0.33 
0.00 

 
 
16.00 
56.00 
13.00 
6.00 
3.00 

 
 
5.30 
18.67 
4.30 
2.00 
1.00 

 
 
17.00 
53.00 
14.00 
10.00 
6.00 

 
 
5.67 
17.67 
4.67 
3.33 
2.00 

 
 
71.00 
171.00 
32.00 
17.00 
9.00 

 
 
23.60 
57.10 
10.60 
5.70 
3.00 

 
 
 
 
0.00 

Total  106.0 35.34 94.00 31.33 100.0 33.33 300.00 100 
 

The mean difference is significant at the 0.05 level in the same row. 

 
 
3.00% don’t consume and 14.00 and 11.70% eat only 
one snack of overweight and obese subjects, 
respectively. The higher consumption of twice or more 
than two snack food per day was found in overweight and 
obese subjects.  

Tabulated data indicated that there were significant 
differences with regard to consumption of fast foods. It 
revealed that 18.67 and 17.67% overweight and obese 
subjects respectively consumed once fast foods per 
week, which was lower than that of non-overweight or 
obese subjects. Overweight and obese subjects 
consumed once, twice, three times or more of fast foods 

were higher compared to that of non-overweight or obese 
subjects.    
 
Macronutrients and total calories intake  
 
Data of macronutrients and total calories intakes are 
presented in Table 5. It indicated that overweight and 
obese females had significant increased (p<0.05) in total 
carbohydrate, fat, animal and plant proteins and total 
calories intakes as compared to that intakes by non-
overweight or obese females. There was no significant 
difference in total carbohydrate, fat, and animal and plant  
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            Table 5. Intake of macronutrients and total calories 
           (n=300 subjects) 
 

 
Nutrients    

 
Subjects 

Parameters as Mean ± SE 

Females Males 

Carbohydrate (g) 

 
 
- Non-overweight or obese. 
  
- Overweight. 
 
- Obese. 

b 
172.41± 7.51 
a 
212.25 ± 8.03 
a 
242.24±11.83 

 
265.85± 6.18 
 
277.73± 9.89 
 
282.30± 11.62 

Fat  (g) 
       
 

 
- Non-overweight or obese. 
 
 - Overweight. 
 
- Obese 

b 
48.98 ± 2.82 
a 
68.07± 3.59 
a 
79.77± 5.56 

b 
77.40± 22.05 
ab 
98.59 ± 26.28 
a 
116.93± 14.11 

Animal protein  (g) 
       
 

 
- Non-overweight or obese. 
 
-  Overweight. 
 
- Obese 

b 
29.47 ± 2.73 
a 
44.90 ± 4.98 
a 
43.79 ± 3.94 

b 
50.84± 6.78 
a 
74.14± 4.84 
ab 
59.04± 8.10 

Plant  protein  (g) 
 

 
- Non-overweight or obese.  
 
- Overweight. 
 
- Obese 

b 
20.05 ± 1.41 
a 
28.71 ± 2.36 
a 
27.70 ± 2.14 

ab 
33.82 ± 5.27 
b 
23.19± 2.64 
a 
38.37 ± 4.21 

Calories intake (Kcal)  
- Non-overweight or obese.  
 
- Overweight. 
 
- Obese 

c 
1294.00 ± 54.72 
b 
1716.20 ± 57.48 
a 
2012.70 ± 89.32 

b 
2028.30 ± 1.54 
ab 
2400.30 ± 1.74 
a 
2585.80 ± 1.51 

    

           The different letters mean that the mean difference is significant at the 0.05 level in the same column. 
           SE: stander error. 

 

 
proteins intakes between overweight and obese females, 
while obese females had significant increased in total 
calories intake as compared to overweight. 

There was no significant difference in total 
carbohydrate intakes between non-overweight or obese, 
overweight and obese males (265.85± 6.18, 277.73± 9.89 
and 282.30± 11.62 g, respectively). Mean ± SE values of 
total fat intakes were significant increase (p<0.05) in 
obese males (116.93± 14.11g) as compared to non-
overweight or obese (77.40± 22.05 g), while there was no 
significant difference between obese and overweight as 
well as between non-overweight or obese and overweight 
males. Mean ± SE values of animal and plant proteins 
intake was significant increase (p<0.05) in overweight 
and obese males as compared to non-overweight or 
obese. Overweight males had significant increase 
(p<0.05) in animal protein intake as compared to non-
overweight or obese, while there was no significant 
difference as compared to obese males. Obese males 
had significant increase in plant protein intake as 
compared overweight males. There was a no significant 

change in plant protein intake between non-overweight or 
obese and overweight males and between overweight 
and obese males.   

Data also showed that mean values of total 
carbohydrate, fat, animals and plant protein and total 
calories intake of males was higher than that of females, 
except plant protein intake of overweight males was 
lower than that of females. 

 
 

DISCUSSION  
        
World Health Organization (2008) reported that 1.5 billion 
adults and older were overweight. Of these over 200 
million men and nearly 300 million women were obese 
worldwide. Overweight and obesity epidemiology is 
increasing by time significantly. The etiology of obesity is 
complex and multifactor and both genetic and 
environmental factors play an important role in its 
development. Therefore, the main objective of this study 
was to   determine   the   prevalence   of   overweight and  



 
 
 
 
obesity and its related diseases among population in 
Makkah region-KSA. 

Al-Othaimeen et al. (2007) and Mahfouz et al. (2011) 
reported that the prevalence of obesity is higher among 
women than men. This result was confirmed with the 
present results which revealed that BMI, body fat (%), 
visceral fat (%), abdominal, waist and hip circumference 
were higher in females as compared to that of males. The 
high prevalence of obesity among Saudi women could be 
attributed to limited physical activity, as a result of the 
wide spread usage of housemaids or the limited 
availability of exercising facilities for girls and women in 
Saudi Arabia (Al-Saif et al., 2002).               

Obesity is a major risk factor for several chronic 
diseases. Our data showed increased prevalence rate of 
heart diseases, high blood pressure, diabetes millets, 
arthritis and respiratory diseases in overweight and 
obese subjects, which was higher significantly than that 
of non-overweight or obese. This result agreed with Al-
Nuaim (1997) who found that obesity is an associated or 
recognized risk factor for other diseases, such as 
diabetes mellitus, hypertension, coronary heart disease, 
gallbladder disease, osteoarthritis, endometrial and 
breast cancer. In Saudi Arabia, Al-Attas et al. (1990) 
found that obesity was associated with insulin resistance 
and impaired lipid metabolism.  This results was 
confirmed with Al-Rukban (2003) who demonstrated that 
the risk of coronary heart disease is doubled if the body 
mass index (BMI) is >25 and nearly quadrupled if the 
index is >29. The risk of developing diabetes increases 
with increasing weight and people with a body mass 
index >35 have a 40 fold higher risk of developing the 
disease than non-obese people. Osteoarthritis and 
respiratory diseases, particularly sleep apnoea is more 
common in obese people. Obesity was significantly 
associated with an increase in both systolic and diastolic 
blood pressure, stroke, and certain forms of cancer. 
Furthermore, Grassi et al. (1996) reported that 
hypertension in obese patients appears to be related to 
increased activity of both the sympathetic nervous and 
rennin-angiotensin systems. Luc et al. (2006) 
demonstrated that obesity increases the risk of 
cardiovascular disease and premature death. Adipose 
tissue releases a large number of bioactive mediators 
that influence not only body weight homeostasis but also 
insulin resistance the core feature of type 2 diabetes as 
well as alterations in lipids, blood pressure, coagulation, 
fibrinolysis and inflammation, leading to endothelial 
dysfunction and atherosclerosis. Recently, CDC (2009) 
reported that conditions of overweight and obesity 
correlate with increased risks for coronary heart disease, 
type 2 diabetes, cancers, high blood pressure, high 
cholesterol, stroke, liver and gallbladder disease, 
respiratory difficulties, osteoarthritis and gynecological 
difficulties. 

Non- overweight or obese subjects were found to 
consume the   lowest   number of   meals per   day   (two  
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meals) compared to that of the overweight and obese 
subjects. Overweight and obese subjects eating three 
meals per day were higher than that eating two or three 
meals per day. The higher consumption of twice or more 
than two snack food per day was found in overweight and 
obese subjects. Overweight and obese subjects 
consumed once, twice, three times or more of fast foods 
were higher compared to that of non-overweight or obese 
subjects. 

Overweight and obese subjects had increased in total 
calories intake as compared to non-overweight or obese 
subjects. In addition to obese subjects had increased in 
total calories intake as compared to overweight subjects. 
This result may be attributed to increase the numbers of 
meals and/ or snake and fast foods consumed by 
overweight and obese subjects. Therefore, the present 
results confirm the existence of a relationship between 
overweight or obese and the number and type of food 
intake, which in turn increased calories intakes. The 
present results to some extent agreed with De Graaf et 
al. (2006) who reported that snake's consumption may 
contribute to a positive energy balance and increased 
body weight. National Institutes of Health (1998) 
indicated that overweight and obesity is a result of 
positive energy balance over an extended period of time, 
where energy intake exceeds energy expenditure. World 
Health Organization ( 2003) reported that increased 
consumption of more energy-dense, nutrient poor foods 
with high levels of sugar and saturated fats, combined 
with reduced physical activity, have led to obesity.  
 
 
CONCLUSION 
 
Overweight and obesity considered to be a problem 
across Makkah and Jada regions that should be taking in 
account. Overweight and obesity was higher among aged 
group of 20 to 30 years in females than that of males. 
Moreover, increases prevalence rate of heart diseases, 
high blood pressure, diabetes millets, arthritis and 
respiratory diseases. Overweight and obese subjects eat 
three meals and more than two snack and fast foods per 
day.  
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