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ABSTRACT 
 

Background: Adipose tissue pathogenicity differs according to adipose tissue localization, visceral or 
subcutaneous. Visceral fat is highly active tissue from metabolic point of view.                                                                                                              
Objective: To explore association between nutritional patterns, eating behaviors and the degree of visceral 
obesity in middle age Egyptian women. Methods: Study includes 549 volunteers, obese women (body mass 
index (BMI) > 30) with mean age 40.80±10.47 years, and mean BMI 36.17±7.23 Kg/m2, they were enrolled in a 
program for losing weight in National Research Center. All were subjected to: Full medical examination, 
blood pressure, 24 hour dietary recall, food frequency questionnaire and anthropometric measurements 
including weight, height and calculated BMI. Visceral obesity was determined by ultrasound. The sample was 
divided into 3 groups according to level of visceral adiposity. Results: revealed that 6.2, 63.4 and 30.4 percent 
of the obese women have visceral adiposity <3mm, 3-7mm, ≥7mm were classified as group (1), group (2) and 
group (3). Highly significant difference was recorded between group (3) and the other groups regarding BMI 
and systolic and diastolic pressure. Dietary results showed significant difference between group (1) and the 
other two groups in level of daily consumption of saturated fatty acids, and numerical difference in total energy, 
carbohydrate and cholesterol. Mean values of vitamins B did not reveal much difference, while vitamin D in 
group (3) showed the least value. Minerals content of diet revealed that group (3) consumed significant higher 
amount of sodium and significant lower level of calcium and potassium. Group (2&3) showed high percent in 
frequent intake of bread, cereals, sweet, pastries, beverage and egg, followed by pulses, meat, chicken and fish, 
and less frequency of milk, fruits and vegetables. Conclusion: Unhealthy eating behaviors is considered a factor 
inducing visceral obesity, may be crucial for obesity related comorbidities.  
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Introduction 
 

It was suggested that intraabdominal fat has a higher turnover rate than does subcutaneous fat (Frayn, 
2000), and therefore the former may have a greater influence on the plasma lipid profile. There is conflicting 
information about differences between the fatty acid composition of subcutaneous and deep visceral adipose 
tissue. Some authors suggest that intraabdominal adipose tissue is enriched with saturated fatty acids and that 
this composition could contribute to the coronary risk associated with abdominal obesity (Lapidus et al., 1984).  

In term of diet epidemiological studies support a positive relationship between red meat intake and BMI. 
Maskarinec et al. (2000), showed that a diet high in processed and red meat, fish, poultry, eggs and fat is 
positively associated with BMI, independent of energy intake. The Western diet, characterized by elevated 
intakes of red meat, saturated fat, and refined carbohydrates and low intakes of fiber and calcium, is associated 
with increased risk for insulin resistance and obesity (Van Dam et al., 2002).  

Pulses have been identified as important components of a healthy diet. Assessment of pulse grains' 
nutritional composition alongside data from available preclinical and clinical trials suggests that pulses can 
modulate biological processes that lead to obesity (Marinangeli and Jones, 2012).  

Diet and physical activity are recognized as important factors to prevent abdominal obesity. Evidence 
suggests that low levels of physical activity are associated with abdominal obesity in youth. However high milk 
intake seems to have a protective effect on abdominal obesity, regardless of physical activity level (Abreu et al., 
2013).  

Fruit and vegetable consumption might prevent weight gain through their low energy density and high 
dietary fiber content. Pala and his colleagues,( 2012),found that, higher baseline fruit and vegetable intakes; 
while maintaining total energy intakes constant, did not substantially influence midterm weight change overall 
but could help to reduce risk of weight gain in persons who stop smoking.  
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Calorically sweetened beverages contribute to obesity through their caloric load, and the intake of 
beverages does not produce a corresponding reduction in the intake of other food, suggesting that beverage 
calories are "add-on" calories. The increase in plasma triglyceride concentrations by sugar-sweetened beverages 
can be attributed to fructose rather than glucose in sugar (Bray, 2013).  

Different studies suggested the relation between certain nutrients and VO. In this context many studies 
suggested the presence of a relationship between certain dietary nutrients and VO. Dietary fatty acids play an 
important role in cellular physiology by altering membrane fluidity, signal transduction and gene expression. 
They are also implicated in the development of metabolic syndrome (visceral obesity, insulin resistance, type 2 
diabetes mellitus, dyslipidemia, hypertension, and increased cardiovascular risk profile). Trans fatty acids 
(TFAs) and saturated fatty acids (SFAs) are reported to play an important role in the development of obesity and 
insulin resistance (Forman et al.,1995, Michellek et al.,1998, Berger etal.,2001). Arachidonic acid has been 
shown to decrease the lipogenic gene expression through its conversion to prostaglandins (Mater-Michellek et 
al., 1998).  

It has been reported that when restrict diet was made isocaloric, a low calorie/low carbohydrate diet might 
be more effective treatment for a reduction of visceral fat, improved insulin sensitivity and increased in HDL-C 
levels than low calorie/high carbohydrate diet in obese subjects with type 2 diabetes mellitus (Miyashita et 
al.,2004). 

Findings from Zemel’s study of the agouti gene in obesity and insulin resistance demonstrated that 
increased intracellular calcium, resulting from a low calcium diet, resulted in stimulation of lipogenic gene 
expression, which increased lipogenesis and inhibited lipolysis, thus promoting adiposity (Zemel, 2003). It is 
suggested, however, that vitamin D deficiency increases appetite and decreases energy consumption by 
stimulating Agouti Related Protein/ Neuropeptide Y (AgRP/NPY) and suppressing the Pro-Opiomelanocortin/ 
Cocaine- Amphetamine- Regulated Transcription (POMC/CART) pathway (Salehpour  et al.,2012).  

The aim of this study was to investigate the relationship between the pattern of the diet, the level of the 
different nutrients intake and the degree of visceral obesity among Egyptian obese women. 
 
Materials and Methods 

 
Five hundred forty nine obese women, shared as volunteers in this study. They were enrolled in a program 

for losing weight in National Research Center (NRC) Egypt that lasted for 24 month, after taking approval from 
Ethical Committee of NRC and written informed consent from each of them. Their mean age was 40.8±10.47 
years and had a mean BMI of 36.17± 7.23 kg/m². All women were subjected to thorough clinical examination.  
 
Anthropometric parameters and blood pressure measurements:  

 
Relevant anthropometric measurements were reported including height and weight using standardized 

equipments, and following the recommendations of the International Biological Program (Tanner et al., 1969). 
BMI was calculated (weight in kg/ height² in meter). Blood pressure for each patient was measured 3 times and 
the mean was recorded. 

Visceral Fat Tissue was determined by using ultra sound device. Cutoff point of umbilical visceral fat 
thickness ≥7 cm was assessed for diagnosis of visceral obesity (Leite et al., 2002). In the current research, we 
considered that visceral fat thickness < 3 cm ( normal), 3-< 7( Border line) grade I visceral obesity and :≥ 7 cm 
with grade 2 visceral obesity.Then, the sample was classified according to visceral fat thickness to 3 groups: 1- 
visceral fat thickness <3 cm, 2- visceral fat thickness 3-<7 cm, 3- visceral fat thickness> 7 cm. 
 
Dietary recalls:   

 
Collecting detailed data about nutritional habits and food intake through 24 hour recall and diet history. 

Analysis of food items using World Food Dietary Assessment System, (WFDAS), 1995, USA, University of 
California. 

Scoring for the frequency consumption of different food items among the studied sample was assessed as 
following items: 

- Bread & bakery products, Cereal and pasta/Day. 
- Milk & dairy products/Day. 
- Eggs/Week. 
- Chicken, meat and fish/Week. 
- Pulses/Week. 
- Fruits & vegetables/Week. 
- Sweet, pastries &beverages/Week. 
* Score: 
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 0: do not consume        Score1: 1-2 serving        Score2: ≥3 serving 
 
Statistical analysis: 

All the reported values were expressed as mean ±SD, two – tailed Student’s t test was used to compare 
between different groups. Correlation between the different parameters was tested by Pearson test. P value less 
than 0.05 was considered statistically significant. SPSS (Chicago, IL, USA) software window was used Version 
16.                                                                                                                          
 
Results: 

 
Sample distribution, according to the degree of VO presented in table (1) which shows that 30.4% of the 

sample proved to have the higher degree of VO (≥7 cm), while only 6.2% had <3cm degree, the rest (63.4%) 
were between 3-<7cm. 

Table (2) shows the mean±SD of the age, BMI, VO and blood pressure among the obese women according 
to the degree of VO. Group (3) was the older, showed the higher values of BMI, VO and blood pressure. 
Significant difference was found between group (1) and group (2&3) regarding the mean value of BMI, VO and 
both systolic and diastolic blood pressure. 

 Table (3) shows the score of the frequency consumption of the different food items among the studied 
sample. The results revels that, the high percent of daily consumption of the bread, bakery products, cereal and 
pasta was found at score (2), and the higher value was detected among group (3). High percent of daily 
consumption of milk and dairy products was reported at score (1). The high percent of weekly egg consumption 
was found at score (2) for all groups, yet group (2&3) had similar value. High percent of the weekly 
consumption of meat, chicken, fish and pulses that supply both animal and plant protein was found at score (1) 
with higher rate of consumption among both groups (2&3), while group (1) showed the lower percent of 
consumption. The rate of fruit and vegetables consumption/ week showed the higher values at score (0) for 
group (2&3). The high percent of weekly consumption of sweet, pastries and beverages was found at score (2), 
higher percent of consumption was found among group (2&3). Significant difference was reported between all 
participant’s groups in all food groups. 

Means ± SD per day intake of the different macronutrients of the different groups presented in table (4) 
which show that Group (3) had the higher consumption level of the all recorded nutrients except fiber. 
Significant difference was found between group (1) and group 2&3 as regard SFAs and the polyunsaturated 
fatty acid linolenic, while significant difference was found between group (1) and group (3) for total energy, 
palmatic, oleic acid and arachidonic acids. 

Means ± SD per day intake of some investigated micronutrients of the different groups  presented in Table 
(5). No significant difference was found between their vitamin B and iron level intake. Vitamin D value was 
insignificantly lower among group (2) and group (3) compared to group (1), while the mean value of calcium 
daily intake was significantly lower among group (2&3) compared to group (1). Potassium and sodium daily 
consumption was significantly higher at p<0.05 among group (2&3) compared to group (1). 

Table (6) shows the Correlation between the level of the daily consumption of the macro and micro 
nutrients and the degree of VO in the three different groups. Significant positive correlations (P<0.05) between 
the level of the daily intake of the total calories, protein, total fat, palmatic fatty acids, and the degree of VO in 
the three groups. Significant negative correlations were reported  in group (3), between the degree of VO and 
the daily intake of the monosaturated fatty acid oleic, and the polyunsaturated fatty acids linoleic, linolenic, 
archidonic at p<0.05. Negative correlations were found between the level of daily intake of the fiber and the 
degree of VO in the three groups which is significant in group (2&3).    

Figure (1) shows the percent distribution of the calories intake by the different macro-nutrients, according 
to the total caloric intake of each group.        
 
Table 1: Distribution of the sample according to degree of visceral obesity. 

Total ≥7cm 3 - <7cm < 3 cm Groups 

549 167 348 34  
Number 

     
100 30.4 63.4 6.2 Percent (%) 

Group1 :< 3 cm       Normal  
Group2 : 3-< 7cm     Border line 
Group3 : ≥3cm         Visceral obese  
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Table 2: Mean ± SD of BMI, Visceral obesity and blood pressure among the obese women according to the different groups.   

Group3 (≥7) Group2 (3 - <7) Group1 (< 3) Groups 
39.51±11.50 38.40±12.04 36.41± Age (yrs)  
42.05±6.83b 34.36±5.99a 29.45±4.65 BMI (Kg/ m2) 
8.55±1.51 5.04±1.09a 2.31±0.62 Visceral obesity  
132.19±19.97b 121.56±19.9a 121.91±18.34 S B P(mmHg) 
85.95±15.57b 79.97±12.82a 79.97±12.11 D B P(mmHg) 

SBP: Systolic blood pressure 
DBP: Diastolic blood pressure 
a :1vs 2              b:  1 vs 3                       p < 0.01 
 
Table 3: Score of the frequency consumption of different food items among the studied sample.  

Visceral  groups 
Score 

Total Chi-square 0 1 2 
No.          % No.          % No.           % 

Bread & bakery products, Cereal and pasta* 
Group 1 8           23.52 9          26.47 17           50 34 0.00 
Group 2 6           1.72 61         17.53 281       80.75 348 0.00 
Group 3 0            0.00 15          8.98 152       91.02  167 0.00 
Total  14          2.550 85          15.48 450       81.96 549 81.83* 
Milk & dairy products* 
Group 1 6            17.64     23          67.65 5           14.71 34 0.001 
Group 2 17           4.89 291        83.62 40         11.49 348 0.021 
Group 3 10          5.99 135        80.84 22         13.17 167 0.757 
Total  33          6.01 449        81.93 67         12.20 549 95. 29* 
Eggs ** 
Group 1 4            11.76 12          35.29 18         52.94 34 0.019 
Group 2 14          4.02 120        34.48  214       61.49      348 0.047 
Group 3 2            1.19 63          37.72 102       61.08 167 0.475 
Total  20          3.64 195        35.52 334       60.84 549 43.18* 
Chicken ,meat and fish** 
Group 1 12          35.29 15          44.12 7           20.59 34 0.000 
Group 2 123        35.34 208        59.77 17          4.88 348 0.005 
Group 3 62          3.71 102        61.08 3             1.79 167 0.142 
Total  197      35.88 325        59.19 27           4.9 549 51.08* 
Pulses** 
Group 1 2            5.88 19       55.88 13         38.24 34 0.000 
Group 2 13           3.74 239      68.48 96         27.59 348 0.003 
Group 3 2             1.19    111      66.47 54         32.34 167 0.893 
Total  17            3.09 369      67.21 163       29.69 549 61.38* 
Fruits & vegetables** 
Group 1 8            23.53 14          41.12 12        35.3 34 .482 
Group 2 150         43.1 138        39.7 60        17.24 348 .411 
Group 3 95          56.9 55          32.9 17         10.2  167 .407 
Total  253         46.1  207        37.7  89         16.2 549 67.21* 
Sweet , pastries &beverages** 
Group 1 5            14.71 5            14.71 24         70.59 34 0.000 
Group 2 8             2.29 71          20.40 269       77.29 348 0.013 
Group 3 1             0.59 39          23.35 127       76.05 167 0.531 
Total  14            2.55 115        20.94 420       76.50 549 64.74* 

Day*       Week** 
Score 0: do not consume        Score1: 1-2 serving        Score2: ≥3 serving  
 
Table 4: Mean ± SD & % of macro nutrient intake /day among the obese women according to the different groups. 

 
RDA 

Group3 
 (≥7cm) 

Group 2  
(3-<7cm) 

Group1 
 (<3cm) 

Visceral 

Mean± S D 
%RDAs 

Mean± S D 
% RDAs 

Mean± S D 
% RDAs 

Nutrient intake 

2200 
 

2728.11±699.89 b 
124.01 

2641.93±731.34 
120.09 

2600.14±524.03 
118.19 

Energy (Kcal) 
% RDAS 

50 92.37±25.46 
184.74 

90.90±26.11 
181.80 

91.34±25.30 
182.68 

Protein (g) 
% RDAS 

 42.43±32.24b 48.93±28.25 53.73±31.05 Vegetable protein (g) 
 49.94±24.52 b 41.9±30.41 a 37.61±22.35 Animal  protein(g) 
 123.36±90.55 120.20±40.44 119.77±38.38 Total Fat (g) 
 80.87±10.56 b 72.14±14.32 a 53.01±13.12 Saturated fat(g) 
 42.49±17.15b 48.06±13.11 66.76±14.25 Unsaturated  fatty acids (g) 
 13.64±5.11b 

 
14.87±6.06 
 

15.34±5.38 
 

Palmatic  acid (g) 

 5.39±2.92b 

 
6.23±2.72 a 
 

11.43±2.24 
 

        Linolenic acid(g) 

 9.45±4.75b 10.76±3.25 13.76±5.19 Linoleic acid(g) 



50 
Res. J. Medicine & Med. Sci., 8(1): 46-54, 2013 
 

   
 13.76±3.64b 

 
15.98±4.20 
 

26.03±8.12 
 

Oleic acid(g) 

 0.249±0.18b 

 
0.217±0.15 0.207±0.14 

 
    Arachidonic acid (g) 

 415.86±247.85 413.93±279.37 332.86±186.06          Cholesterol  (mg) 
 304.27±84.85 

23.74±8.76 
293.27±84.84 
23.21±8.56 

267.08±76.30 
24.25±8.87 

        Carbohydrate (g) 
         Dietary fiber (g) 

Significant difference at p<0.05         a :1vs. 2              b:  1 vs. 3                        
 
Table 5: Mean ± SD & % of micro nutrient intake /day among the obese women according to the different groups. 

 
RDA 

Group3 ((≥7) Group 2 (3-7) Group1 (<3) Visceral 
Mean± S D 
%RDAs 

Mean± S D 
% RDAs 

Mean± S D 
% RDAs Nutrient intake 

 
1.1 
 
 

 
1.69±0.75 
153.36 
 

 
1.53±0.37 
139.09 
 

 
1.49±0.44 
135.45 

Vitamin B1(µg) 
% RDAS 

1.2 
 
 

1.57±0.062 
130.83 
 

1.56±0.66 
130.00 
 

1.47±0.78 
122.50 
 

Vitamin B2(µg) 
% RDAS 
 

 12.39±5.86 12.33±5.98 12.23±6.27 Niacin (mg) 
1.3 2.36±0.83 

181.53 
2.27±0.77 
174.61 

2.11±0.72 
162.30 

Vitamin B6(µg) 
% RDAS 
 

2.4 
 

4.40±2.61 
183.33 

4.37±2.16 
182.08 

4.33±2.58 
180.42 

Vitamin B12(µg) 
% RDAS 
 

5 
 

3.21±2.52 
64.20 

3.32±2.46 
66.40 

4.16±3.80 
83.20 

Vitamin D (mg) 
% RDAS 
 

500 549.92±224.23b 

109.98 
498.17±253.33a 

99.63 
415.22±221.11 
83.04 

Sodium (mg) 
% RDAS 

2000 3427.25±125.24b 
171.36 

3169.19±126.36a 

158.46 
2859.90±141.60 
142.99 

Potassium (mg) 
% RDAS 
 

1000 874.93±503.92b 

87.49 
768.51±452.08a 
76.85 

900.21±536.18 
90.02 

Calcium ( mg) 
% RDAS 
 

10 15.56±5.30 
155.60 

15.52±5.34 
155.20 

15.48±4.74 
154.80 

Iron (mg) 
% RDAS 
 

Significant difference at p<0.05 
a :1vs 2              b:  1 vs. 3                        
 
Table 6: Correlation coefficient between macro& micro nutrient intake and degree of visceral among the obese women according to the 

different groups. 
Parameter group1 (< 3) group2 (3 - <7) group3 (≥7) 
Energy (Kcal) 0.616** 0.631** 0.744** 
Protein (g) 0.677** 0.662** 0.626** 
Fat(g) 0.868** 0.882** 0.879** 
Palmatic  acid (mg) 0.309* 0.644* 0.560* 
Linolenic acid 0.106 0.104 -0.110* 
Linoleic acid 0.132 -0.142* -0.144* 
oleic acid 0.111 -0.116 -0.126* 
Archidonic acid 0.138 -0.141 -0.149* 
Total CHO (g) 0.625** 0.889** 0.844** 
Cholesterol  (mg) 0.253 0.152** 0.019 
Vitamin D 0.226 -0.126** -0.127* 

Calcium ( mg) -0.090 -0.087 -0.510 
Fiber (g) 
 -0.147 -0.447** -0.408** 

* Significant at P < 0.05                                                  * * Significant at P < 0.01 
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Fig. 1: percent of calorie intake from the different macronutrient. 

 
Discussion: 

 
Li et al., (2007) has been suggested that waist circumference and the prevalence of abdominal obesity 

continue to increase. Women may be at greater risk for abdominal obesity due to weight gain following 
pregnancy (Kahan et al., 1997) and/or hormonal fluctuations at menopause, which shift body fat distribution 
from peripheral regions to the abdomen (Lovejoy, 1998).Consumption of energy-dense/high fat diets is strongly 
and positively associated with overweight that, in turn, deteriorates insulin sensitivity, particularly when the 
excess of body fat is located in abdominal region (Riccardi et al., 2004). Data of the current study showed 
positive association between VO , BMI and the blood pressure records, high values were found among group 
(3). 

 
Dietary pattern: 

 
Many investigations of abdominal obesity measures and diet have focused on isolated nutrient (Halkjaer et 

al., 2004); however, identification of the isolated nutritional effect is confounded in observational research by 
coexistence of dietary factors in the food we eat (Kant, 1996). Examination of the total diet and nutrient intake 
pattern of individuals may provide better measure of diet exposure helping identify individuals, who may 
benefit from targeted nutritional risk interventions (Millen et al., 2001, Millen, et al., 2006). This agreed with 
current results as significant differences were reported between the different scores of the rate of consumption of 
different food groups and nutrients among the participants. In this context the collective effect of the foods items 
consumed by the obese women in this study is quite apparent. Consumption of refined bread, cereals, sweet, 
pastries and beverage was high among the entire investigated sample, however the higher rate was among group 
(3). Romaguera and his colleagues,2011,have shown that consumption of white bread, processed meat, 
margarine, and soft drinks was positively associated with waist circumference, whereas high fruit and dairy 
products consumption was associated with a lower gain in WC (BMI) which is in agree with our findings. In 
addition several randomized trials of sugar-containing soft drinks versus low-calorie or calorie-free beverages 
show that either sugar, (50% of which is fructose), or fructose alone increases triglycerides, body weight, 
visceral adipose tissue, muscle fat, and liver fat. Fructose is metabolized primarily in the liver. When it is taken 
up by the liver, ATP decreases rapidly as the phosphate is transferred to fructose in a form that makes it easy to 
convert to lipid precursors (Bray, 2013).  

 In spite of what was reported by previous studies that diet contain pulse grains; including pulse-derived 
fiber and resistant starch, have been shown to alter energy expenditure, and fat oxidation as well as visceral 
adipose deposition, nevertheless, the aforementioned data remain controversial and the associations between 
dietary pulse grains and energy intake require further study (Marinangeli and Jones, 2012). The present results 
showed low consumption of pulses among group 2&3 with the higher degree of VO, at score (2), but higher rate 
of consumption of the same groups was reported at score (1). In this case we suggested the importance of the 
frequency intake of certain food item that consumed by the individuals to have the beneficial effect.  
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Low consumption of fruits and vegetables rich in fiber especially soluble fiber was low among group 2&3 
who had higher degree of VO. A possible explanation is that fruit and vegetables are often high in 
phytoestrogen, like isoflavones and lignans which have been inversely associated with central obesity (de Kleijn 
et al., 2002).  
 
Nutrient intake: 
 

All the three groups consumed high energy diet where the percent of caloric consumption in relation to the 
RDAs was 118.19, 120.09 and 124.01% respectively about 40% come from total fat. In addition the ratio of 
saturated to unsaturated fatty acids was higher among group (2&3) compared to group (1). In the same time 
there was positive significant association between the major dietary components (total energy, protein, total fat, 
palmatic fatty acid, total carbohydrate and the degree of VO, yet there was negative association with the 
monounsaturated  fatty acids oleic, and the polyunsaturated linoleic, linolenic and arachidonic fatty acids. The 
mechanisms through which TFAs and SFAs increase obesity and insulin resistance are poorly understood.  The 
SFAs are shown to decrease the insulin sensitivity in rat adipose tissue by up regulating genes like resistin 
,(Paniagua et al., 2007), on the contrary, polyunsaturated fatty acids like linoleic (18:2 n-6) acid are shown to 
improve insulin sensitivity and down regulate the lipogenic genes in adipose tissue (Miyashita et al., 2004). 
Dietary SFAs  are shown to decrease the levels of n-6 PUFA (linoleic acid and arachidonic acid) in adipocyte 
plasma membrane phospholipids (Gonzalez et al., 2006). An isocaloric monounsaturated fatty acids -rich diet 
prevents central fat redistribution and postprandial decrease in peripheral adiponectin gene expression and 
insulin resistance induced by a carbohydrate-rich diet in insulin-resistant subjects (Paniagua et al., 2007). 

There is evidence suggests that higher calcium and/or vitamin D intake may be associated with lower body 
weight and better metabolic health. Dietary calcium, a non-energy-supplying nutrient, has been identified as 
playing a pivotal role in the regulation of energy and lipid metabolism (Jacqmain et al., 2003). Observational 
studies have demonstrated calcium intake is inversely associated with body weight, (Elwood et al., 2005, 
Gonzalez et al., 2006, Bueno et al., 2008), dyslipidemia (Jacqmain et al., 2003), type 2 diabetes (Pittas et al., 
2007) and hypertension (Kris-Etherton et al.,2009). In the same vein, higher vitamin D intake and elevated level 
of serum 25(OH)D have been reported to be related to lower adiposity, (Caron-Jobin et al., 2011, 
Sulistyoningrum et al., 2012), and metabolic health (Tai et al., 2008). However, results from randomized 
controlled trials to evaluate the effect of supplemented calcium with or without vitamin D on weight 
management and metabolic profiles remain controversial (Major et al., 2008, Muscogiuri et al., 2012). Data of 
this study demonstrated lower level of daily calcium intake and vitamin D among all participants, however 
significant lower level of the mean daily intake of calcium in group (2&3) compared to group (1) was reported, 
the same results was found as regard the mean level of vitamin D intake but with insignificant difference. 
Furthermore negative association was reported between both dietary calcium and vitamin D especially in group 
(3). According to this data the relation between dietary calcium and vitamin D could be considered. 
 
In summary: 
 

Significant difference at p<0.001 were recorded between group (1) and the other groups regarding BMI and 
systolic and diastolic blood pressure. Group (2&3) showed high percent in frequent intake (score 2) of bread, 
cereals, sweet, pastries, beverages and egg, followed by pulses, meat, chicken and fish , and less frequency of 
milk,  fruits and vegetables. Dietary results showed significant difference (p<0.05) between group (1) and the 
other two groups in the level of the daily consumption of saturated fatty acids, unsaturated fatty acids and 
polyunsaturated fatty acid: linolenic, and between group (1) and group (3) of total energy, monosaturated fatty 
acid, oleic and polysaturated fatty acids linoleic and arachidonic acids.A numerical difference in carbohydrate 
and cholesterol was reported. The mean values of the vitamins B did not reveal much difference, while vitamin 
D in group (3) showed the least value. Minerals content of the diet revealed that group (3) consumed significant 
higher amount of sodium and significant lower level of calcium and potassium. In conclusion this study 
demonstrated that all kinds of foods with its different nutrients contents have an impact whether positively or 
negatively on the development of VO. In the same time the study showed the importance of the frequency 
intakes of the different foods in such condition. So unhealthy eating behavior is considered a factor inducing 
VO, and may be crucial for obesity related comorbidities. 
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