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This study was carried out at Shendi area, Sudan. The data were collected from 400 women their 
age range (18-50) years and grouped into obese and non-obese according to BMI. The study was 
designed to find out anthropometric measurements (height, weight and mass body index) and 
fatty biochemical investigations (total cholesterol and triglyceride) among the women. The study 
based on a questionnaire that contains some queries about age, nutrition type and diseases if they 
found. The study in some aspects focused on the comparison between the test group (obese women) 
and the control group (non-obese women) was also it studied the impact of some factors such as 
nutrition and the disease state on the whole group of the sample.

Abstract

The study showed that there was a significant difference (P<0.05) for the mean of cholesterol and 
triglyceride concentration between the two groups where the values were higher in obese women. 
Also study revealed a clear rise in the level of cholesterol and triglycerides of the two groups with 
age (P<0.05). The study also represented that the source and nature of food has a clear effect on 
fatty measurements (P<0.05), where the highest values were for those who relied on meat as a 
primary source which it explained due to high percentage of cholesterol and saturated fatty acids
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Obesity can be defined as a disease of extensive fat accumulation and body fat distribution to the extent that 
health and wellbeing are affected [1]. However, the degree of excess fat, its distribution within the body and 
obesity duration is associated with heath consequences vary between obese individuals [2]. Obesity is one of 
the leading preventable causes of death worldwide [3,4]. Large-scale American and European studies have 
found that mortality risk is lowest at a BMI of 20-25 kg/m2 [5]. In the United States obesity is estimated 
to cause 111,909 to 365,000 deaths per year [6]. While 1 million (7.7%) of deaths in Europe are attributed 
to excess weight [7]. On average, obesity reduces life expectancy by six to seven years [8]. A BMI of 30-35 
kg/m2 reduces life expectancy by two to four years. While severe obesity (BMI > 40 kg/m2) reduces life 
expectancy by ten years [5].

in red meats, while the lowest values for those whom had intake fish periodically, that may be 
attributed to presence of omega 3 fatty acids in fish oils.

Introduction

Obesity is a chronic disease conditioned by genetic, endocrine and environmental factors. Rapid body 
mass increments occur in young women who were overweight already in childhood [9]. Another high risk 
group is constituted by women who reported considerable body mass increments during the first pregnancy. 
However, the application of oral contraception had no significant influence on the body mass increase. The 
proportion of the population whose is obese increases steadily with each decade of life until about the age of 
60 years in Western countries [10]. Ovarian dysfunction could be caused by weight loss and excessive weight 
gain with body mass index (BMI) greater than 27 kg/m2 [11]. Excess weight has also been found to have 
effect on treatment efficacy and outcomes of assisted reproductive technique [12].

In 2013, the American Medical Association classified obesity as a disease. Usually BMI has been used 
as a measure to diagnose obesity. Other types of anthropometric measures like waist circumference, hip 
circumference, skin folds and waist to hip ratio (W/H) have all been associated with increased body fat and 
have predicted the distribution of body fat. International criteria for body mass index (BMI) suggest the 
following: Underweight (<18.5 kg/m2), normal weight (18.5-24.9 kg/m2), overweight (25 - 29.9 kg/m2), 
and obesity (>30 kg/m2) [13]. In addition in other classified severe obesity is (BMI > 40 kg/m2) [5]. But 
the revised guidelines for diagnosis of obesity in Asian Indian populations are: A normal BMI of 18.0-22.9 
kg/m2, an overweight BMI of 23.0-24.9 kg/m2 and obesity of BMI greater than or equal to 25 kg/m2 [14].

Women had body mass index (BMI), overweight and abdominal obesity greater than men, and this could 
be explained by age, level of education, population group, ethnicity and area of residence [15]. Women with 
high waist circumference generally provided greater risk compared to those who are overweight and obese 
as well as those with android obesity [16]. Obesity is independently associated with a 4-fold increased risk 
of diabetes for women and 49.9% of the population attributable to the risks of diabetes due to obesity [17].
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Baseline serum glucose, cholesterol, triglyceride, uric acid and blood pressure levels are usually higher in the 
upper body than is the case in peripheral obesity, and tend to decrease more in response to moderate weight 
loss [18]. Visceral obesity is closely linked to both insulin resistance and type 2 diabetes, Hypertension 
[19] and hypercholesterolemia [20]. Obesity that to android obesity with an increased risk of diabetes 
mellitus and cardiovascular disease [21] insulin resistance is present in 40-50% of patients, especially in 
obese women [22]. The present study aims to determine the women’s anthropometric measurement (BMI), 
and total cholesterol and total triacylglycerol in Shendi area.

Materials and Methods

This cross sectional study was conducted among women age ranging from 18 to 50 years in Shendi area. 
Participants were classified into two groups obese and non-obese based on International criteria for body 
mass index (BMI).

Proposed classification is BMI for [WHO] Class BMI (Kg/m²)
Underweight <18.5 kg/m2

Normal weight 18.5-24.9 kg/m2

Overweight 25-29.9 kg/m2 
Obesity 30- 40 kg/m2

Severe obesity > 40

Subjects

Questionnaire was designed which included information about sample.

Study Methods

Questionnaire

From all study participators height and weight were measured and BMI was calculated through these 
procedures:

Anthropometric Measurements

Height (Meter): Height was measured by using measuring tap in the standing position with normal sate 
and without shoes.

Weight (Kilogram): Scale was used to assess the body weight of subjects whom wearing light clothing and 
without shoes.

Body mass index (BMI) (Kg/m²): Was calculated using following formula

2
2

( )( / )
( )

Weight KgBMI Kg m
Height m

=
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To obtain good, realistic and more accurate results, the blood sample was taken after 8 hours fasting period. 
3ml from patient’s vein were collected and placed in preservative containing heparin, and then the blood 
samples serum will be separated by centrifuging blood for 10 minutes at 3000RPM. Then, will decanted into 
5ml plain plastic tube, labeled with date, name, time of collection, identification number of the volunteer 
participating in this study and stored frozen at -4°C for analysis. By using colorimetric methods total 
cholesterol (T.C.) and total triglyceride (T.G.) measurements were determine.

Lipids Investigation

The data was analyzed by using Statistical Package for Social Sciences (SPSS); percentage, mean and 
standard deviation and p value were calculated.

Table 1: Body mass index of test and control group

Statistical Analysis

Results

BMI Test group % Control group %
Under weight - 14

Normal weight - 86
Over weight 3 -

Obesity 88 -
Severe obesity 9

Table 2: Total cholesterol and triglyceride of obese and nonobese women

Lipid profile Test group Control group P value
T.C mg/dl 198.41±4.33 162.76±3.56 < 0.05
T.G. mg/dl 189.35±3.98 159.62±2.05 < 0.05

Table 3: Total cholesterol and triglyceride of sample according to age

Age group (year)
Obese Non obese

T.C mg/dl T.G. mg/dl T.C mg/dl T.G. mg/dl
Less than 18 150.43±2.03 68.82±1.48 50.81±1.16 54.51±1.88

18 - 34 156.22±1.65 114.20±1.09 139.58±1.76 132.42±2.02
35 -50 187.91±1.79 140.11±1.37 152.34±1.20 127.29±2.41

P value < 0.05 < 0.05 < 0.05 < 0.05
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The study in shown that cholesterol and triacylglycerol levels were increased in obese women (test group) 
compared with non-obese women (control group) which were (198.41±4.33 and 159.35±3.98) and 
(162.76±3.56 and 159.62±2.05) for both groups respectively (Table 2). This may be due to the fact that 
weight gain produces the accumulation of fat, which in turn leads to more synthesis of very low density 
lipoprotein (VLDL) and low density lipoprotein (LDL) that is responsible of cholesterol concentration 
elevated in the blood.

From table 3 we noted that cholesterol and triglycerides concentration were higher in the elderly for both 
groups, that could be explained by the movement reduction with age progress, which makes difficult fat 
metabolism through decomposition pathway (lipolysis) and thus lead to fat accumulation, Also many 
diseases that appear with age go on result in hyperlipdemia such as low level of thyroid hormones secretion 
(hypothyroidism), weight gain (obesity), lack of exercise (drowsiness) and narrow arteries (hypertension).

Table 4: Effect of nutrition on lipid profile

Nutrition T.C mg/dl T.G mg/dl
Meats 201.18±2.34 193.42±1.63
Milk 164.13±1.22 135.21±139

Vegetable 133.54±1.12 103.72±1.98
Fish 120.78±1.06 78.58±1.77

P value < 0.05 < 0.05

Table 5: Influence of some diseases on lipid measurements

Disease T.C. mg/dl T.G. mg/dl P value

Diabetes mellitus
Yes 176.22±1.12 150.39±1.66

< 0.05
No 148.43±1.14 133.74±1.40

Hypertension
Yes 173.93±2.45 160.30±1.06

< 0.05
No 145.80±1.65 126.29±1.67

Hypothyroidism Yes 169.23±1.07 131.13±1.11
< 0.05

No 148.49±1.23 135.23±1.19

Discussions

The study (table 4) showed high cholesterol and triglycerides levels in those who dependant mainly in their 
nutrition on meat and dairy products because red meats, especially beef and sheep (the main source of meat 
in the study area) contains high percent of saturated fatty acids and cholesterol, also the milk contains a lot 
of saturated fat in the form of triglycerides, the higher the content of fat in milk can raise the levels of LDL 
cholesterol and excessive consumption causes an increase in the level of cholesterol in the blood. While 
those who depend on their nutrition on vegetables had low cholesterol and triglycerides, because vegetables
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and fruits reduce bad cholesterol (LDL) such as that containing vitamins C and E which act as antioxidants 
source to reduce the harmful cholesterol LDL. The reminder percentage whom were ate fish at regular 
intervals had cholesterol and triglycerides at less levels, this might be explained due to that fish contain fatty 
acids, especially omega-3 fatty acids, which increase good cholesterol.

As shown in Table 5 the concentration of total cholesterol and triglycerides is high in people with diabetic 
disease especially more of them were type 1 diabetes, that because insulin intake sure to stimulate glycolysis 
pathway at the same time inhibit lipolysis, which leads to the accumulation of fat in the body. In addition 
the accumulation of sugars with defect in its metabolism, the body converts this sugar into fat through 
lipogenesis pathway, and as a result triglyceride and cholesterol levels elevate. The study revealed that the 
average concentration of cholesterol and triglyceride is higher in people with thyroid disease than non-
infected people, because the thyroid gland is not able to produce sufficient hormones T3 and T4 and these 
hormones have a clear effect on fat metabolism, therefore absence or deficiency of these hormones may be 
lead to fat accumulation and then lipidemia so as cholesterol rise. In some people, high cholesterol level 
more than normal rate may be due to genetics causes, lifestyle or both. Genes provide to the body some cells 
that do not help to get rid of LDL effectively and properly. In addition to that the high density lipoprotein 
(HDL) secretion may be low because of genetic genes.

The study concludes that obese women had high cholesterol and triglycerides levels compared with non-
obese women. The absence of athletic activities, the culture and nature of nutrition, age progression and 
some diseases have a clear effect on these measurements. Attention should be given to the regular sports, 
well-balanced nutrition and periodic investigations.

Conclusion
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