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Abstract
BACKGROUND: The fundamental cause of obesity and overweight is an energy imbalance between calories 
consumed and calories expended.

AIM: The aim of this study was to identify the awareness of a sample of Egyptian women about eating healthy diet, 
using Dietary Approaches to Stop Hypertension (DASH) diet as an example.

METHODS: This study is a cross-sectional study included 109 Egyptian women random chosen, with age range 
25–60 years. Full clinical examinations, anthropometric parameters, dietary recalls, and socioeconomic parameters 
were recorded. Biochemical analysis was done including serum lipid profile.

RESULTS: Data showed that a large percentage of the participants (56.9%) were consuming a poor quality diet, 
while 20.0% were consuming intermediate quality diet. Only 16.5% and 9.2% of them were aware of eating a good 
and high-quality healthy diet. Data show that the calories, macronutrients, saturated fatty acids, cholesterol, and 
sodium intake among both poor and the intermediate groups were higher, while their intake of the monounsaturated 
fatty acids, polyunsaturated fatty acids, fiber, important vitamins, and the minerals was significantly low. The 
mean values of the body mass index, body fat %, fat-free mass, waist circumference, visceral fat, and low-density 
lipoprotein cholesterol values showed significant differences between the groups at p ≤ 0.05–0.001, in favor of the 
good and high groups.

CONCLUSION: Data of this study revealed that poor quality diet was widespread among studied Egyptian women 
sample; right food choice was associated with the educational level. Hence, helping individuals to make the right food 
choices will help in improve diet quality and health.

LEVEL OF EVIDENCE: Cross-sectional study, level V.
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Introduction

The Egyptian national survey carried out in 
2012 revealed the high predominance of different 
risk factors for cardiovascular disease (CVD) than 
the world and territorial figures, particularly increased 
body weight, physical inertia, and low intake of fruit, 
vegetable, and whole grains intake. The predominance 
of hypertension and tobacco used was extremely high, 
39.7% and 24.4%, respectively [1].

Metabolic syndrome (MetS) could be a 
cluster of metabolic risk components, includes visceral 
obesity, hypertension, dyslipidemia, low concentration 
of high-density lipoprotein cholesterol (HDL-c), and 
insulin resistance. Lifestyle alterations, particularly 
dietary habits, are the most therapeutic strategy for 
the treatment of MetS, but the foremost viable dietary 
design for its management has not been established [2].

Obesity is one of the basic criteria of the MetS. 
Body mass index (BMI) and waist circumference (WC) 
are essential obesity criteria. BMI is more closely 
associated with common obesity, and WC is more 
closely related to abdominal obesity and metabolic-
related disorders [3]. The crucial cause of overweight 
and obesity is an imbalance between caloric intake 
and used calories. Globally, there has been increased 
consumption of energy-dense foods that are rich in 
sugars and fat; and a decrease in physical activity 
due to the progressively inactive nature of numerous 
shapes of work, changing modes of transportation, and 
increasing urbanization [4].

At the same time, one of the markers of MetS 
is high blood pressure (BP). Raised BP emerges 
from an interaction of genetic and environmental 
factors. A  considerable prove from animal studies 
meta-analyses, randomized controlled trials, and 
epidemiologic study has illustrated that certain personal 

https://oamjms.eu/index.php/mjms/index
https://orcid.org/0000-0002-3344-0024
https://orcid.org/0000-0002-3582-0311
https://orcid.org/0000-0002-5593-6071
https://orcid.org/0000-0001-9256-5495
https://orcid.org/0000-0003-2614-1883
https://orcid.org/0000-0002-9207-1038
https://orcid.org/0000-0003-0260-0395
https://orcid.org/0000-0002-6000-8958
https://orcid.org/0000-0003-2727-0126


� Hassan et al. Quality of Diets and the Risk of Obesity Complication

Open Access Maced J Med Sci. 2022 Mar 10; 10(B):576-583.� 577

dietary components and dietary patterns play an 
important role in hypertension development. Changes 
in diet can prevent development, improve hypertension, 
and decrease the chance of hypertension-related 
complications. Diminishing sodium consumption, 
increasing potassium intake, constraining alcohol 
consumption, and following a generally dietary design 
such as the Dietary Approaches to Stop Hypertension 
(DASH Diet), is a dietary strategy for the prevention of 
hypertension [5].

Obesity and poor diet are worldwide epidemics 
that display a noteworthy challenge for public health 
and to the avoidance of chronic disease  [6]. A high-
quality diet is imperative for the anticipation and 
treatment of chronic diseases, as diabetes CVDs, 
cancer, and obesity [7]. Consumption of different 
nutrients is not in separation within the everyday diet. 
Hence, dietary patterns analysis offers an important 
approach to prevent and treat diseases by explaining 
the collective health benefits of the healthy diet and 
improving the education of the public and clinical 
application [8].

The previous dietary studies [9], [10] and 
systematic reviews [11], [12] have demonstrated that 
high adherence with health-improving dietary patterns, 
characterized and utilizing similar healthy quality diet 
ingredients such as the DASH score and the Alternate 
Healthy Eating-2010 Index. They were related to 
decreasing in obesity prevalence, diabetes mellitus, 
cardiovascular malady, cancer, and all-cause mortality, 
basically in common in the Western nations. The DASH 
dietary design is based on specified food groups, which 
were to a great extent included in the meta-analysis 
study and contain higher amounts of vegetables, fruits, 
whole grains, nuts, low-fat dairy products, and lower 
amount of sugar-sweetened beverages (SSBs), fats, 
oils, and red and processed meat [13].

This study aimed to identify the habitual dietary 
pattern of a sample of Egyptian women, their awareness 
about eating a high-good quality diet and compare it to 
a healthy diet (DASH diet); and to clarify its relationship 
to their body weight and composition.

Methods

Study design and participants

This cross-sectional study included 109 
Egyptian women (with age range 25–60 years) and BMI 
range 18.78–56.67  km/m2. They were recruited and 
randomly chosen, from all employees and workers of 
all categories; of the “National Research Centre (NRC), 
Egypt, and from those hesitating to Management 
of visceral obesity and growth disturbance clinic 
in Medical Center of Excellency.” Written informed 

consent was obtained from all participants after being 
informed about the purpose of the study. This research 
paper was derived during a cross-sectional survey of a 
project funded by NRC, Egypt, 2020–2023 entitled “Gut 
Microbiota in Obesity and MetS among obese women: 
Interactions of the Microbiome, Epigenetic, Nutrition, 
and Probiotic intervention” (12th  Research Plan of 
the NRC), with approval obtained from the Ethical 
Committee of NRC (Registration Number is 19/236).

All studied participants were subjected to full 
history taking and physical examination including the 
measurement of BP, anthropometric assessment, and 
laboratory investigation.

BP

BP was measured by cuff sphygmomanometer 
while the subjects sat quietly on a chair, and the mean 
of three readings was taken.

Anthropometric measurements

Bodyweight (Wt) and height were measured, 
following the recommendations of the “International 
Biological Program [14].” Wt was determined to the 
nearest 0.01 kg using a seca scale balance, with the 
participant wearing minimal clothes and with no shoes. 
Body height was measured to the nearest 0.1  cm 
using a Holtain portable stadiometer. Body mass 
index (BMI: Weight [in kilograms] divided by height 
[in meters squared]) was calculated. Then, according 
to body mass index (Weight [kg]/Height2 [mm]), the 
sample will be classified as normal (BMI = 18–<25), 
overweight (BMI ≥ 25–<30), and obese (BMI ≥ 30). WC 
was measured using a non-stretchable tape measure 
at the narrowest level without any pressure to the 
nude body. Waist-to-hip ratio was calculated (WC/hip 
circumference in cm).

Body composition was assessed using Tanita 
Segmental Body Composition Analyzer (bioelectrical 
impedance apparatus) to measure fat-free mass, fat 
mass, (FM) fat%, lean%, and visceral fat according to 
age, weight, and height approximated to the nearest 
unit as specified by the manufacturer, the unit was 
calibrated before testing. The participant stood on the 
footboard of the device, while she was holding the two 
handles carefully; each by one hand at the same time. 
Using her sex, age, weight, and height approximated 
to the nearest unit, the percentage body fat (Fat%: An 
estimate of the fraction of the total body mass that is 
adipose tissue), FM (an estimate of the fraction of the 
total body weight that is adipose tissue), and fat-free 
mass (FFM: An estimate of the fraction of the total 
body weight that is not adipose tissue), total body 
water, and basal metabolic rate were derived and 
visceral fat was derived. Cutoff point of visceral fat 
is >13.
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Laboratory investigations

The following parameters were done in 
the laboratory of “Medical Excellence Research 
Center MERC,” which is part of “National Research 
Centre, NRC,” Egypt. Venous blood samples 
were obtained to measure serum lipid profile 
(triglycerides [TG], total cholesterol, and HDL) in 
the morning by venipuncture after 12 h of overnight 
fasting by enzyme-linked immunoassay technique. 
Professional staff performed venipuncture. The 
blood samples were left to clot; sera were separated 
by centrifugation for 10 min at 5000 rpm then stored 
at –80°C until assays. Plasma concentrations of 
total cholesterol [15], TG [16], and HDL-C [17] 
were measured using commercially available kits 
provided by STANBIO Laboratory Inc. (1261 North 
Main Street, Boerne, Texas 78006, USA). Then, total 
cholesterol/HDL-C ratio was calculated. LDL-C was 
calculated according to an equation developed by 
Friedewald et al., 1972 [18], as follows:

− =
+ −

T ota l cho leste ro l – T rig lyce ridesLD L C
5 H D L C

Dietary intake

Detailed data about nutritional habits and intake 
through 24 recalls were reported for 3 successive days 
by trained nutritionist. Analysis of food items intake 
was done using the World Food Dietary Assessment 
System, USA, and the University of California. The 
association between the dietary pattern and the 
prevalence of certain clinical chronic disease risk factors 
was investigated. For comparison, we have taken the 
DASH diet as a model for a healthy dietary pattern. 
We calculated the DASH score to check participants 
adherence to the DASH diet based on foods and 
nutrients that were emphasized or summarized in the 
pillars of the DASH diet: Vegetables, fruits, whole grains 
and seeds, legumes and nuts, low-fat dairy products, 
red processed meat, oil, sweets, SSBs, and salty foods. 
A score was given to participants with the highest intake 
of low-fat dairy products, vegetables, fruits, nuts, whole 
grains, and legumes. A score was given to participants 
within the lowest intake of red and processed meats, 
SSBs, sweets, and high sodium consumption. The 
DASH score was calculated for each participant by the 
summation of scores from all components for a total 
DASH score [19].

Socioeconomic status (SES)

Education level was evaluated by a 
questionnaire commonly divided into four stages: 
Illiteracy, primary school, secondary school, and 
university level. Occupation types are also divided into 
four groups: Not working, workers, employees, and 
professional and owner of private business.

Statistical analysis

All values were expressed as mean value ± 
SE. A two-tailed Student’s t-test was used to compare 
between data of the groups. p < 0.05 was considered 
statistically significant. SPSS window software version 
17.0 (SPSS Inc. Chicago, IL, USA, 2008) was used [20].

Results

Table 1 shows the components of the DASH 
diet score and the serving number per day for each. 
The table showed the components of the diet sore 
that is rich in vegetables, fruits, and whole grain. It 
includes low-fat milk and dairy products, legumes, 
and nuts. It limits foods that are high in saturated fat, 
salts, and sugar such as red or processed meat, lamb, 
beef, organ meats hot dog, sugary beverage, candy, 
carbonate, and non-carbonate beverages, in addition 
to salty foods, soda, and the sum of sodium content of 
all foods

Table 1: Components of the DASH diet score
Types of foods Dixon’s dash 

index (women)
Score

Vegetables: All vegetables except potatoes ≥3 servings/day +
Fruits: All fruits and fruit juices ≥4 servings/day +
Whole grains: Brown bread, brown rice, other wholegrain 
cereals, bran

≥4 servings/day +

Legumes and nuts ≥3 servings/day +
Low‑fat dairy products: Skim milk, yoghurt, cottage cheese ≥2 servings/day +
Red or processed meat: Lamb, beef, organ meats, hot dog ‑
High monounsaturated/saturated fat (oil) +
Sugary beverage and candy: Carbonate and non‑carbonate 
beverages

‑

Salty foods and soda: Sum of sodium content of all foods ‑
Total diet score
Scoring of “+” indicates food groups that are positively scored; “−” indicates food groups that are negatively 
scored. Participants receive 1 point for meeting a target, 0.5 points for meeting an intermediate target, and 
0 points for meeting neither target.

Table  2 shows the distribution of studied 
participants comparing their dietary intake with the 
DASH diet. Data show that a large percentage of the 
participants (56.9%) were consuming a poor quality 
diet, while 17.4% were consuming intermediate 
quality diet. Only 16.5% of them were aware of eating 
a good diet. High-quality healthy diets which contain 
more than the recommended serving were consumed 
by 9.2% of the participants.

Table 2: Distribution of the participants comparing their dietary 
intake with the DASH diet
Score No. %
Poor 62 56.9
Intermediate 19 17.4
Good 18 16.5
High 10 9.2
Total 109 100

Table  3 shows mean ± SE of the nutrient’s 
intake among the studied sample and their % of the 
RDA according to the awareness groups. Data show 
that the calories, macronutrients (protein, total fat, 
and carbohydrate), saturated fatty acids (SFAs), 
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cholesterol, and sodium intake among both poor and 
the intermediate groups were higher when compared 
to the good and the high groups with significant 
differences at p ≤ 0.5–0.001. While their intake of 
monounsaturated fatty acids (MUFAs), polyunsaturated 
fatty acids (PUFAs), fiber, Vitamins A and D, and the 
minerals calcium, iron, and zinc were significantly low.

Table  4 shows the mean ± SE of the 
anthropometric, BP, and biochemical parameters of 
studied participants according to their awareness about 
a healthy diet (DASH diet). The mean values of the BMI, 
body fat %, FFM, WC, and visceral fat values showed 
significant differences between the groups at p ≤ 0.001, 
LDL-C showed significant difference at p ≤ 0.034 in favor 
of the good and high groups. The values of the recorded 
BP both systolic and diastolic BP (SBP and DBP) were 
around normal values as the patients, yet the lower level 
for the SBP was found in the good quality diet group and 
for the DBP in the high-quality diet group.

Distribution of the studied sample according 
to their visceral fat, blood pressure and biochemical 
parameters according to their awareness about healthy 
diet (DASH Diet) and their health hazards is presented 
in Table 5. The percentage of the participants who had 
visceral fat >13.0 kg was 27.5%, most of them 90.0% 
were found among the group consumed an unhealthy 
diet. The percentages among the whole sample for the 
high BP, SBP > 130 mmHg and the DBP>85 mmHg, were 
34.9 and 28.4%, 65.9 and 61.3% of them found among 

poor diet groups. Biochemical parameters showed that 
participants who had serum cholesterol concentration 
>200  mg/dl were 44.0% and who had LDL-C mg/dl 
>100 mg/dl were 71.6%, while 20.2% of them had high 
TG > 150 mg/dl 20.2%, 68.7, 69.2, and 77.3% were also 
found among poor diet group. Significant differences at 
p ≤ 0.05–≤0.01 were found between groups as regards 
visceral fat, serum concentration of cholesterol, LDL-C, 
and TG.

Table  6 shows the distribution of the studied 
sample according to their education level and type 
of job and adherence to a healthy diet. The illiterate, 
primary, and secondary education participants were 
the groups who consumed the poor quality diet in a 
high percentage, 90.0, 100.0, and 69.4%. The percent 
of those with a university education consumed poor 
quality diet was 0.0%, while 43.8, 37.5, and 18.7% 
consumed an intermediate, good, and high-quality diet. 
Significant difference at p≤0.05 was detected between 
dietary groups who work as workers, employee, and 
professional; the high percentage was found among 
groups consumed poor quality diets.

Discussion

Due to the high prevalence and substantial 
morbidity and mortality of obesity, it becomes a growing 

Table 3: Mean ± SE of the nutrient’s intake among studied sample and their % of the RDAs according to the scores of the groups’ 
awareness
Nutrient intake Poor

No. 62
Intermediate
No. 19

Good
No. 18

High
No. 10

RDAs P‑value

Mean ± SE
%RDA

Mean ± SE
%RDA

Mean ± SE
%RDA

Mean ± SE
%RDA

Energy (Cal) 2669.71 ± 8.07
121.35%

2293.76 ± 1.70
104.26%

1666.38 ± 3.78
75.74%

1516.37 ± 1.69
68.92%

2200 0.000**

Protein (g) 94.42 ± 3.64
188.84%

80.81 ± 7.70
161.62%

68.82 ± 8.59
137.64%

51.80 ± 7.14
103.60%

50 0.000**

Fat (g) 136.39 ± 8.38
177.13%

107.48 ± 1.04
139.58%

70.06 ± 1.86
90.99

76.89 ± 1.65
99.86%

77 0.006**

Carbohydrate (g) 266.13 ± 1.50
88.71%

250.80 ± 1.62
83.60%

190.14 ± 4.59
63.38%

154.29 ± 2.52
51.43%

300 0.021*

Dietary fiber (g) 12.26 ± 2.17
49.04%

14.90 ± 1.99
59.60%

23.21 ± 3.73
92.84%

24.55 ± 2.95
98.20%

25 0.023*

Vit. A (µg) 629.62 ± 9.74
78.70%

662.21 ± 1.36
82.78%

803.56 ± 2.09
100.45%

809.12 ± 1.91
101.14%

800 0.028*

Vit. D (µg) 2.49 ± 0.39
49.80%

2.56 ± 0.33
51.20%

3.48 ± 0.31
69.60%

3.96 ± 0.83
79.20%

5 0.047*

Sodium (mg) 2289.49 ± 16.79
152.63%

2055.18 ± 15.42
137.01%

1427.19 ± 12.34
95.15%

1384.17.38
92.28%

1500 0.019*

Potassium (mg) 2829.73 ± 17.74
141.49%

2684.83 ± 14.57
134.24%

2085.25 ± 16.31
104.26%

2077.42 ± 17.12
103.87%

2000 0.030*

Calcium (mg) 681.67 ± 6.71
85.21%

702.10 ± 7.32
87.76%

761.43 ± 5.17
95.18%

788.92 ± 5.43
98.62%

800 0.041*

Iron (mg) 5.47 ± 1.42
68.38%

5.80 ± 1.27
72.50%

6.34 ± 1.63
79.25%

6.78 ± 1.29
84.75%

8 0.033*

Zinc (mg) 6.17 ± 2.41
51.42%

6.56 ± 1.51
54.67%

9.95 ± 2.71
82.92%

11.99 ± 4.01
99.92%

12 0.044*

SFAs (g) 35.54 ± 2.36
11.99%

30.07 ± 3.56
11.79%

19.56 ± 6.40
10.56%

15.31 ± 4.62
9.08%

No more than 
7% total calories 
intake

0.026*

MUFAs (g) 13.87 ± 3.58
4.67%

26.04 ± 8.47
10.21%

30.40 ± 2.21
16.41%

30.34 ± 3.65
15.16%

12–14% total 
calories intake

0.022*

PUFAs (g) 14.03 ± 7.09
4.72%

14.50 ± 4.74
5.08%

21.94 ± 1.81
11.84%

19.42 ± 2.21
11.52%

6–8% total 
calories intake

0.056

Cholesterol (mg) 384.53 ± 23.72
128.17%

380.58 ± 15.71
126.58%

254.33 ± 16.34
84.77%

218.45 ± 19.48
72.81%

300 0.023*

SFAs: Saturated fatty acids, MUFAs: Monounsaturated fatty acids, PUFAs: Polyunsaturated fatty acids, SE: Standard error. **Highly significant at P≤0.01. *Significant at P≤0.05. Recommended Dietary Allowance (RDA) 10th 
Education (ADR) (1989). National Academy of Science, Washington, DC.
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worldwide public health problem. Multiple chronic 
diseases are associated with obesity and visceral 
obesity as hypercholesterolemia, CVD, diabetes, 
asthma, and cancer [21]. Bonneau et al. (2014)   [22] 
reported that visceral obesity is associated with 
cardiometabolic disorders such as MetS, hypertension, 
dyslipidemia, insulin resistance, and diabetes and can 
be more pro‐oncogenic more than total body fat.
Table 5: Distribution of the studied sample according to visceral 
obesity, blood pressure, lipid profile, and groups’ awareness
Items Total (109),

no. %
Poor,
no. %

Intermediate,
no. %

Good,
no. %

High,
no. %

P

Visceral>13 3027.5 27
90.0

3
10.0

0
0.0

0
0.0

0.000

SBP>130 38
34.9

25
65.9

7
18.4

2
5.3

4
10.5

0.097

DBP>85 31
28.4

19
61.3

6
19.4

4
12.9

2
6.5

0.390

SBP>120 41
37.6

26
63.4

7
17.1

2
4.9

6
14.6

0.046*

DBP>80 33
30.3

22
66.7

5
15.1

4
12.1

2
6.1

0.173

Cholesterol>200 48
44.0

33
68.7

9
18.8

2
4.2

4
8.3

0.016*

LDL>100 78
71.6

54
69.2

12
15.4

6
7.7

6
7.7

0.003**

**Highly significant at p ≤ 0.01, *significant at p ≤ 0.05. SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure, LDL: Low‑density lipoprotein.

The objective of this study was to identify the 
habitual dietary pattern of a sample of Egyptian women 
and compare it to a healthy diet (Dash diet), and clarify 
its relationship to their body weight, body composition, 
serum lipid profile, and BP.

Widespread obesity and overweight were 
detected among most of the participants shared in 
this study. The percentage of the participants who had 
visceral fat >13.0 kg was 27.5%, most of them 90.0% 
were found among the group consumed an unhealthy 
diet. The work of the WHO in the Eastern Mediterranean 
Region reported that obesity as metabolic disorders is 
dramatically increasing among adults in the Eastern 
Mediterranean Region. Data for adults aged 15 years 
and older from 16 countries in the region show the 
highest levels of overweight and obesity in Egypt, 
Bahrain, Jordan, Kuwait, Saudi Arabia, and the United 

Arab Emirates. The prevalence of overweight and 
obesity in these countries ranges from 74% to 86% in 
women and 69% to 77% in men [23].

Analysis of the food intake of the participants 
showed that the dietary pattern of a large proportion of 
them (56.9%) was considered poor and unhealthy when 
compared to the DASH diet, while participants who 
consumed a good and high-quality diet represented 
only 16.5% and 9.2% of the sample.
Table 6: Distribution of the studied sample according to their 
education level and type of job and their awareness about 
healthy diet (DASH diet)
Awareness items Total (109) Poor Intermediate Good High p
Education levels

Illiteracy No: 21
%: 19.3

18
85.7

1
4.8

2
9.5

0
0

0.00**

Primary No: 10
%: 9.2

10
100

0
0

0
0

0
0

0.00**

Secondary No: 53
%: 48.6

34
64.2

11
20.8

4
7.5

4
7.5

0.031*

University No: 25
%: 22.9

0
0

7
28.0

12
48.0

6
24.0

0.046*

Type of occupations
Not working No: 22

%: 20.2
13
59.1

3
13.6

6
27.3

0
0

0.234

Workers No: 14
%: 12.8

6
42.9

2
14.3

4
28.5

2
14.3

0.431

Employee and 
professional

No: 71
%: 65.1

42
59.1

13
18.3

8
11.3

8
11.3

0.032*

Owner of private 
business

No: 2
%: 1.8

1
50

1
50

0
0

0
0

0.059

**Highly significant at p ≤ 0.01, *significant at p≤0.05.

The results showed that the poor and the 
intermediate quality diet groups consumed a diet high 
in calories, total fat including SFAs, carbohydrates, 
cholesterol, and sodium when compared to the other 
groups. Their intake of the monounsaturated fatty acids 
(MUFAs), poly unsaturated fatty acids (PUFAs), fiber, 
vitamin A, D and the minerals calcium, iron and zinc 
was significantly low. In this context, the condition of 
malnutrition among these participants was recognized 
as excessive consumption of high-density calorie foods 
and deficiencies of essential vitamins and minerals. 
Dietary hazard components for obesity and chronic 
disease incorporate a low consumption of whole grains, 
seeds, vegetables, fruits, low-fat dairy products, nuts, 
and fiber and an increased intake of red and processed 
meat, sodium, and sugar [24].

This deviation from adequate nutrition 
reported among the poor and intermediate diet groups 
had an obvious effect on their studied nutritional 
parameters. Significant differences were detected 
between the different groups as regards their 
anthropometric and biochemical parameters while no 
significant differences were reported in the values of 
the SBP and the DBP.

Data show that the groups who consumed poor 
and intermediate diet had a BMI of more than 40 k/m2 
and 34.52 ± 1.93 and their percentage of body fat was 
44.48 ± 0.84% and 42.67 ± 2.09% which including the 
dangerous visceral fat. As for the other two groups 
who consumed healthy meals, the anthropological 
measurements were around standard, especially the 
WC and the visceral fat. However, the increase in the 

Table 4: The mean ± SE of the anthropometric, blood pressure, 
and biochemical parameters of studied participants according 
to groups’ awareness
Parameters Scores of adherence

Poor
No. 62

Intermediate
No. 19

Good
No. 18

High
No. 10

p

Mean ± SE
Age (year) 44.73 ± 1.65 40.63 ± 2.94 37.66 ± 3.24 46.20 ± 7.44 0.153
Weight (K) 96.94 ± 2.12 85.57 ± 5.13 63.96 ± 4.52 89.76 ± 2.15 0.613
Height (cm) 158.56 ± 0.78 158.22 ± 1.57 160.89 ± 1.88 156.60 ± 2.82 0.000**
BMI (Kg/m2) 40.07 ± 0.86 34.52 ± 1.93 25.50 ± 1.54 36.77 ± 0.89 0.000**
Body fat (%) 44.48 ± 0.84 42.67 ± 2.09 33.04 ± 2.87 32.92 ± 6.49 0.000**
FFM (kg) 41.87 ± 1.29 43.34 ± 1.59 45.73 ± 1.19 50.12 ± 1.61 0.035*
Waist circum. (cm) 107.15 ± 2.11 98.74 ± 4.48 84.00 ± 3.54 90.80 ± 7.87 0.001**
WHR (cm/cm) 0.67 ± 0.16 0.62 ± 0.03 0.51 ± 0.02 0.58 ± 0.05 0.010*
Visceral fat (Kg) 11.58 ± 0.43 7.50 ± 1.16 5.87 ± 1.12 7.40 ± 2.24 0.000**
SBP (mmHg) 120.80 ± 2.40 121.76 ± 5.83 105.00 ± 7.07 121.25 ± 4.26 0.161
DBP (mmHg) 77.49 ± 2.27 75.01 ± 3.09 76.25 ± 6.52 72.50 ± 4.79 0.977
TG (mg/dl) 116.54 ± 8.33 98.50 ± 1.48 79.38 ± 1.36 70.80 ± 1.45 0.160
TC (mg/dI) 203.025 ± 5.45 188.61 ± 1.15 166.89 ± 1.09 162.24 ± 2.61 0.072
HDL‑C (mg/dl) 58.03 ± 1.49 55.72 ± 2.92 57.75 ± 4.79 57.01 ± 6.26 0.911
LDL‑C (mg/dl) 124.18 ± 3.80 113.22 ± 8.68 93.38 ± 8.20 101.20 ± 2.09 0.034*
BMI: Body mass index, FFM: Fat‑free mass, WHR: Waist–hip ratio, SBP: Systolic blood pressure, 
DBP: Diastolic blood pressure, TG: Triglyceride, TC: Total cholesterol, HDL‑C: High‑density 
lipoprotein‑cholesterol, LDL‑C: Low‑density lipoprotein‑cholesterol, SE: Standard error. **Highly significant 
at p ≤ 0.01, *significant at p ≤ 0.05.
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BMI value in the high-quality diet group is evident by 
increasing the volume FFM. In this context, it was found 
that comparing the percent of each of the macronutrients 
to the RDAs, in this group, it was found that the protein 
intake was the highest among them, which may be the 
reason for the recorded increase in the volume of the 
FFM.

The same results and the differences between 
the groups were detected for the biochemical parameters 
including the total cholesterol, LDL-C, and the 
triglyceride, where the good and high groups showed the 
normal healthy values of these parameters. The results 
are in agreement with the previous systematic reviews 
which have shown that better compliance with healthy 
diets as the DASH dietary pattern could reduce total 
cholesterol, LDL, SBP, and DBP [25], [26], body weight, 
and fat [27]; and also improve glycemic control [28] 
and serum inflammatory markers [29]. According to the 
WHO reports, universally, the predominance of raised 
total cholesterol is assessed to be 39%, and a third of 
ischemic heart disease is associated with this high-risk 
figure [30].

SES has been identified as one of the 
factors related to obesity, but later updates illustrated 
conflicting associations across populations. A  few 
confirmations from developed nations demonstrated 
that low SES populations were at high risk of obesity 
than their high SES partners [31]. Whereas in low- or 
middle-income nations, the association got to be mixed, 
showing a variety from none or inverse to the positive 
relationship  [32]. Data of our study showed important 
relation of the level of education with the different 
dietary patterns. A  high percentage of the illiterate 
and those who had primary education participants 
were consumed poor quality diet (90.0% and 100%, 
respectively) despite their high BMI. Participants who 
had university degree were consuming intermediate, 
good and high quality diets in different percentages, 
which indicates their good choice of their diets. When 
using the type of work as an indicator, data show that 
dietary pattern was not severely affected by the types of 
the job of the participants. It was found that most of the 
participants ate poor meals with the percentage range 
from 50% to 68.4%, the higher was found among not 
working for the group and the lowest percentage was 
found among the owner of private business. However, 
significant differences were observed in the group of 
workers and the group of employees and those with 
professional jobs as regards their distribution according 
to the types of dietary patterns. The socioeconomic 
difference in nutrition is well proved [33], [34] that 
helps to clarify a few of the watched social inequalities 
in health. Individuals with high financial status (SES) 
are more likely to have healthier food habits, while 
individuals with low SES have dietary patterns less 
consistent with the recommended intake or dietary 
guidelines, subsequently contributing to their poorer 
health status [34].

Conclusion

Data of this study revealed that poor quality diet 
was widespread among the studied Egyptian women 
included in this sample (56.8%). The poor quality diet itself 
could be a risk factor for chronic disease including obesity, 
visceral obesity, high BP, and high serum lipid profile 
which are accompanied by metabolic-related diseases. 
In addition, data show that there was an association 
between the right food choice and the educational level. 
Hence, helping individuals to make the right food choices 
will help improve nutrient intakes and diet quality.
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