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 Background: Overweight and obesity are a major health problems in industrialized and 
developed countries . Young individuals aged are a particularly important group with 
respect to the study of cardiovascular risk factors. Objective: This study was conducted 
among 128 healthy young Jordanians (68 males and 60 females) between the ages of 19 
and 25 years to assess serum lipids in healthy young subjects in relation with their BMI. 
Results: The study revealed that a total of 47.0% of men and 45.0% of women were 
overweight (BMI 25- <30) or obese (BMI≥30). There were significant differences (p< 
0.05) in total  hemoglobin, backed cell volume, serum  triglyceride level, serum  HDL-
Cholesterol level and cholesterol/HDL ratio. All of these tests were higher in males 
than females except for the serum  HDL-Cholesterol level. The mean serum levels of 
total cholesterol, LDL-Cholesterol and globulins were higher in females than males, 
however the differences  between gender  were insignificant. The mean levels of serum 
glucose, cholesterol and triglycerides were higher in obese  and overweight  individuals 
compared with those  who are within the normal weight and under weight ranges. The 
mean values of total cholesterol and triglycerides were higher than the normal limit 
among overweight and obese individuals. The mean level of serum glucose was within 
the desirable level in all BMI categories. Conclusion: As  47 % of male and 45% 
female participants of our total study population are overweight or obese , thus the 
number of at-risk individuals is much higher. Therefore, excess bodyweight and 
associated risk factors should receive more attention in young males and females. 
Strategies should be designed for weight reduction for both children and adults to 
prevent diseases. 
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INTRODUCTION 
 

Overweight and obesity are a major health problem in industrialized and developed countries. They  have 
been related to increased morbidity and mortality rates due to diabetes mellitus, several forms of cancer, 
digestive diseases and  coronary heart disease (CHD) (Caroll, 1998; National Institute of Diabetes and Digestive 
and Kidney Diseases, 2000; Schroder et al. 2003; Sheble et al.2013).  

Nutritional biochemistry testing is the best test or method to learn about a specific nutrient requirements. 
The most useful biochemical tests are the ones that report amino acids, minerals, vitamins, and fatty acids 
(Neustadt and Pieczenik 2007). Nutritional biomarkers can provide alternative measures of dietary intake 
(Blanck et al. 2003).  

It was reported that hypertension and dyslipidemia, such as low high-density lipoprotein (HDL) levels and 
hypertriglyceridemia are risk factors for type 2 diabetes (Hjellvik et al.2012; Bakris et al. 2009; Joseph et al. 
2010) and also increases the risk of cardiovascular complications in patients with diabetes (Turner et al.1998). 
Overweight and obesity are also strongly associated with type 2 diabetes (Mokdad et al.2001; Bays et al. 2007; 
Tirosh et al. 2008). Early identification of the population at risk is important in preventing type 2 diabetes 
(Alberti et al.2007).  

Different serum lipids vary significantly in various population groups due to difference in geographical, 
cultural, economical, social conditions, dietary habits and genetic makeup (Hart et al.1997). Food types have 
also had a significant influence, where high levels of saturated fats in the diet elevate serum lipids (Knuiman et 
al. 1983). Age and gender differences also affect serum lipids considerably (Malik et al.1995; Aziz et al. 2003; 
Akuyam et al. 2007). 
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Young individuals aged around 20 years are a particularly important group with respect to the study of 

cardiovascular risk factors. This is the age of the transition from adolescence to young adulthood where 
alterations in life-style typically occur. Interventions at this age may be particularly effective to decrease the 
burden of cardiovascular disease later in life (Saely et al.2009). The association of a high BMI with 
cardiovascular disease is at least partly explained by the association of BMI with cardiovascular risk factors 
such as hypertension and elevated serum cholesterol (Chan et al. 2007). 

In this study, across sectional survey was conducted among a sample of young adults  living in Amman to  
assess the concentrations of total hemoglobin, packed cell volume, fasting blood glucose, total cholesterol, 
triglycerides, HDL-Cholesterol, LDL-Cholesterol, total protein, albumin and globulins in 128 healthy young 
Jordanians (68 males and 60 females) between the ages of 19 and 25 years .  

 
MATERIALS  AND  METHODS 

 
Sample  characteristics: 

One hundred and twenty eight participants (68 males and  60 females) living in Amman  , between the ages 
of 19 and 25 years were included in this study. Participants were asked if they had any acute or chronic illness, 
and were included if they were (or appeared to be) in good health. Vitamin or vitamin-mineral supplements 
consumers were excluded.  
 
Biochemical  analyses: 

Laboratory analyses were performed at Al-Re'ayeh Specialty Laboratory,Med-Labs, Amman. Blood 
samples were collected at rest and after a 12-h fasting period. Whole blood (EDTA as anticoagulant) was used 
for hematological procedures. Serum was used for all biochemical assays while sodium heparin was used as 
anticoagulant for determining plasma lipid peroxide levels and the kinetics of peroxidation. Total hemoglobin, 
packed cell volume, fasting blood glucose, total cholesterol, triglycerides, HDL-Cholesterol, LDL-Cholesterol, 
total protein, albumin and globulins of all the individuals  were measured using the commercially available kits, 
according to the manufacturer`s instructions.  
 
Ethical  Considerations: 

This research and its methodology were approved by the  Deanship of Scientific Research committee of 
scientific research of Al- Balqa’ Applied University. 
 
Statistical analysis: 

Statistical analysis were performed using SAS software, version 9.0 (SAS, Inc, Chicago, IL) using the F 
test and the paired Student t test, and least significant difference (LSD) methods to compare the group means. 
Comparison groups were stratified by age and gender whenever appropriate. P <.05 was considered significant.  

 
Results: 

Table (1) describes the characteristics of the study participants and their BMI classifications by sex. The 
mean age of men was 21.7 years and that of women was 21.4 years. A total of 47.0% of men and 45.0% of 
women were overweight (BMI  25-  <30) or obese (BMI≥30).  

 
Table 1: Characteristics of the study participants   

Variable       Males (n = 68) 
Mean±S.D  

Females (n 
=60) 
Mean±S.D 

Age (y)                                            21.7 21.4 
Height (m)                                    1.72 ± 0.08 1.61 ± 0.06 
Weight (kg)                                    72.2 ± 13.7 56.7 ± 9.3 
BMI (kg /m2)                               24.4± 4.1 21.9 ± 3.5 
BMI categories    
    Under weigh: <18.5 kg/m2 (%) 4.4  8.3 
    Normal weight: 18.5–24.9 kg/m2 (%)  48.6  46.7 
    Over weight: 25.0–29.9 kg/m2 ( %)   38.2  26.7 
    Obese : ≥30 kg/m2 (%)  8.8  18.3 

n = number of individuals studied, BMI = Body mass index , *Mean±S.D.  
 
The hematological and biochemical values of male and female participants are shown in Table (2). There 

were significant differences (p< 0.05) in total hemoglobin, backed cell volume, serum  triglyceride level, serum  
HDL-Cholesterol level and cholesterol/HDL ratio. All of these tests were higher in males than females except 
for the serum HDL-Cholesterol level. The mean serum levels of total cholesterol, LDL-Cholesterol and   
Globulins were higher in females than males, but the differences between gender were insignificant. There were 
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no differences in case of the fasting blood glucose, total cholesterol, LDL-Cholesterol, total protein , albumin , 
globulin  and albumin-globulin serum ratio between males and females. 

 
Table 2: Biochemical analysis of the studied sample (N=128)  

Biochemical test All (M+F) M F LSD 
Total Hemoglobin (g/l) 142.9 159.40 a 126.40 b 10.22 
Packed cell volume (l/l) 0.43 0.47 a 0.39 b 0.03 
Fasting blood glucose, serum level (mmol/l) 4.75 4.75 a 4.75 a 0.29 
Cholesterol total, serum level (mmol/l) 4.07 3.92 a 4.22 a 0.65 
Triglycerides, serum level (mmol/l) 1.1 1.40 a 0.80 b 0.47 
HDL-Cholesterol, serum level (mmol/l) 1.39 1.20 a 1.58 b 0.19 
Cholesterol/HDL ratio 3.025 3.32 a 2.73 b 0.60 
LDL-Cholesterol, serum level (mmol/l) 2.17 2.08 a 2.26 a 0.55 
Total protein, serum level (g/l) 77.6 78.00 a 77.20 a 4.27 
Albumin, serum level (g/l) 48.05 49.00 a 47.10 a 2.45 
Globulins, serum level (g/l) 29.55 29.00 a 30.10 a 2.81 
Albumin-Globulin serum ratio 1.63 1.70 a 1.56 a 0.16 

Different letters in a column indicate significant differences at P≤ 0.05 according to Fisher’s Protected LSD. 
 
Table (3) shows the mean concentrations of serum glucose, total cholesterol and triglycerides in BMI 

categories. The mean levels of these parameters were  higher in  obese  and overweight  individuals compared 
with those who are within the normal weight and under weight ranges. The mean values of total cholesterol and 
triglycerides were higher than the normal limit among overweight and obese individuals. The mean level of 
serum glucose was within the desirable level in all BMI categories .  

 
Table 3: Serum glucose,  cholesterol and triglycerides  in BMI categories 

Biochemical test Under weigh 
(< 18.5) 
N= 8 
Mean BMI= 15.1 

Normal (18.5-24.9) 
N=61 
Mean BMI=20.24 

Overweight 
(25-29.9) 
N=42 
Mean BMI=26.66 

Obese 
(≥  30)  N=17 
Mean 
BMI=32.32 

Mean Value Mean Value Mean Value Mean Value 
Fasting blood glucose, serum level 
(mmol/L) 
Reference values*: (Desirable level 
less than 6.9 mmol/L)  

4.53 4.48 6.1 6.2 

Cholesterol total, serum level 
(mmol/L)  
Reference values**: (Desirable 
level less than 5.17 mmol/L) 

4.56 4.82 5.5 5.7 

Triglycerides, serum level 
(mmol/L)  
Reference values**: (Normal level 
less than 1.69  mmol/L)  

1.39 1.13 1.85 2.17 

* American Diabetes Asociation.2012 Position Statement: Standards of Medical Care in Diabetes, 2012 .Diabetes Care, 35 (Supp 1) : S11-
S63.  
**The American Heart Association (AHA) Recommendation. Available at : 
 http://www.heart.org/HEARTORG/Conditions/Cholesterol/AboutCholesterol/What-Your-Cholesterol-Levels-
Mean_UCM_305562_Article.jsp  

 
Discussion: 

The mean BMI obtained in this study was 24.4± 4.1in males and 21.9 ± 3.5 in females. The percentage of 
male persons who were under weight, normal, overweight or obese were 4.4, 48.6, 38.2 and 8.8, respectively. 
Similar results were obtained by Saely et al. (2009) who found that the  mean BMI was 23.0 ± 3.6 kg/m2 and 
BMI was <18.5 kg/m2 in 4739 (4.7%), 18.5–24.9 kg/m2 in 75476 (74.1%), 25.0–29.9 kg/m2 in 16960 (16.7%) 
and  ≥  kg/m2 in 3502 (4.6%). 

According to the present results, some parameters were significantly higher in males than females  
(P<0.05); total hemoglobin (159.40, 126.40 g/l), backed cell volume (0.47, 0.39 l/l), serum  triglyceride level 
(1.40, 0.80 mmol/l), and cholesterol/HDL ratio (3.32, 2.73). Serum HDL-Cholesterol level was significantly 
higher in females than males (1.58, 1.20 mmol/l),  respectively. In their study, Aziz et al. (2003) stated  that the 
mean serum cholesterol in 301students was 149.3 ±31.3 mg/dl, mean LDL-C was 91.3 mg/dl ±27.7, mean HDL-
C was 40.0 mg/dl ±42.2 and mean triglycerides were 89.9 mg/dl ±42.2. Mean BMI of students was 21.6 kg/m2 
±4.2. Among 301 students, 88 were underweight, 175 were normal and 38 were overweight. There were 
significant differences in mean serum HDL-C and triglycerides  among three BMI groups (P<0.05) but none in 
the mean serum cholesterol and LDL-C. Similarly, the Beaver County Lipid Study showed positive and 
significant association between BMI and triglycerides (Donahue et al. 1985). In another study, El-Sewy et al. 
(2011) concluded that there was positive correlation between BMI and increase in serum cholesterol and serum 

http://www.heart.org/HEARTORG/Conditions/Cholesterol/AboutCholesterol/What-Your-Cholesterol-Levels-Mean_UCM_305562_Article.jsp�
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TG among diabetic patients and there was a positive correlations between all diabetic complications and blood 
pressure,  serum cholesterol, and serum TG. 

BMI is a reliable indicator of body fatness for people. BMI does not measure body fat directly, but research 
has shown that BMI correlates to direct measures of body fat. BMI is used as a screening tool to identify 
possible weight problems for adults. Blood glucose testing is used to screen individuals for diabetes risk. High 
blood cholesterol is one of the major controllable risk factors for coronary heart disease, heart attack and stroke 
according to the American Heart Association. Therefore,  simple blood tests can raise awareness of high blood 
cholesterol as a risk factor for coronary heart disease, the first step toward modifying lifestyle to reduce risk 
(Walgreens Way to Well Health Tour, 2013).  

BMI is often directly associated with total and LDL-cholesterol plasma concentrations, whereas an inverse 
relationship has been reported between HDL-cholesterol and BMI (McNamara et al. 1992; Ernst et al. 1997; 
Schroder et al. 2003). Hjellvik et al. (2012) reported that  BMI was the strongest predictor of incident type 2 
diabetes, followed by triglyceride levels in women and glucose levels in men. The inclusion of risk factors other 
than BMI, glucose, triglycerides, and blood pressure in multivariate models only marginally improved the 
prediction. 

The level of circulating triglycerides is highly influenced by the fed-fasted state, insulin sensitivity, and 
lifestyle factors such as diet and physical activity (Ginsberg 2000; Szapary et al. 2003; Ginsberg et al. 2005). 
These make triglyceride levels a highly sensitive lifestyle biomarker at a given time point but suggests that a 
triglyceride determination at a single time point may inaccurately reflect long-term triglyceridemia, particularly 
if lifestyle modification occurred during follow-up (Tirosh et al. 2008). Furthermore, an increasing triglyceride 
level, particularly when accompanied by low HDL, was shown to be a surrogate marker of insulin resistance 
(McLaughlin et al. 2005), a strong predisposing condition for type 2 diabetes. Moreover, high free fatty acids 
potentially derived from triglyceride may further deteriorate insulin sensitivity (Boden and Shulman 2002), 
creating a vicious cycle between triglyceride level and insulin resistance.  

In conclusion, as  47 % of male and 45% female participants of our total study population are overweight or 
obese, thus the number of at-risk individuals is much higher. Therefore, strategies and programs  designed to 
limit diseases such as cardiovascular risk should address weight reduction among  young individuals including 
childhood and adolescence periods.  
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