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Abstract 

Introduction Circulating lipids and lipoproteins are long being recognized as risk factors for developing 

cardiovascular diseases (CVD). Objective To evaluate the prevalence and profiles of dyslipidemia in 

apparently healthy (AH) and asymptomatic subjects.  Method In this cross sectional study we had 

randomly selected 217 AH individuals of the both the genders that were of 18- 69 years of age and 

disease free. Individuals having history of any medications for diabetes, hypertension and CVD were 

excluded from the study. The remaining healthy individuals underwent detained physical examinations 

and tests of lipid profiles.  Results In the overall population, the prevalence of high density lipoproteins 

HDL (64.5%) and very low density lipoproteins VLDL (13.8%) were most common lipid abnormalities 

found.  Conclusion Thus it is concluded that the AH subjects is highly susceptible to develop dyslipidemia 

and HDL-C abnormalities and this information could be used to design the preventive polices for future 

CVD events and seriously may affect the choice of AH subjects as control group in clinical researches . 
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Introduction 

The measurement of lipid profile has long 

been documented as essential for the 

diagnosis and clinical management of 

dyslipidemia. It is of basic facts that 

dyslipidemia is one of the major cases of 

serious illnesses. Hyperlipidemia including 

hypertriglyceridemia, has been revealed to be 

an independent risk factor for major cardiac 

event (1,2). Defining a healthy subject is not 

easy, in this condition; diverse criteria 

underlying the concept of wellness can be 

implied.  

 

The Royal College of Physicians has defined 

the healthy volunteer as an “individual who 

is not known to suffer any significant illness 

relevant to the suggested study, who should 

be within the normal range of body 

measurements, like weight. In addition, the 

mental state of healthy volunteers, is such 

that he is able to understand and give valid 

consent to the study” Royal College of 

Physicians (1986) (3).  The EMEA guideline 

also proposes a general definition of healthy 

volunteer for studies aimed at assessing 

pharmacokinetics: healthy, adult volunteers, 

in well-defined and controlled conditions” (4).  

 

On this basis, the selection of healthy 

volunteers is conducted by enrolling subjects 

without relevant pathologies and with organ 

functions, such as heart, liver and kidney, in 

the normal range. However, the general 

definitions of healthy volunteer, as proposed 

by current guidelines, allow wide margins of 

discretion. A control group included 

individuals similar to the trial group in all 

features that affect the results except for the 

(treatment/intervention) of interest. On the 

basis of comparability to the target persons 

or the persons at risk, controls are carefully 

selected. This group is critical to determine a 

treatment or intervention, also aiding in the 

assessment of efficacy and safety. A control 

group distinguishes results produced by the 

treatment or intervention of interest from 

those caused by other factors, for example 

normal course of disease (5). 

 

In designing a clinical trial, the choice of 

control group is always a serious decision, 

because the choice affects the inferences 

which can be produce from the trial (6). 

Lipids play an important role in maintaining 

the cell membrane integrity. Lipid profile is a 

panel of blood tests that serve as an initial 

medical screening for abnormalities in lipids 

and approximate risk for cancer, 

cardiovascular diseases, pancreatitis, etc (7).  
 
Dyslipidemias are abnormal amounts of lipid 

and/or lipoprotein in the blood that may be 
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related to other diseases, with obesity being 

the most common, which is typically 

associated with a combined dyslipidaemia 

pattern with mild elevation in total 

cholesterol (TC) and low-density lipoprotein 

cholesterol (LDL), moderate to severe 

elevation in triglycerides (TG), and low high-

density lipoprotein cholesterol (HDL) (8–10). 

Objectives 

To evaluate the prevalence and profiles of 

dyslipidemia in apparently healthy (AH) and 

asymptomatic subjects. 

Materials and Method 

This cross-sectional study was conducted at 

Collage of health and medical technology/ 

Baghdad betweenJanuary2017 and March 

2017. The enrolled population comprised 

different area of Baghdad the reference 

individuals were identified and included as 

apparently healthy normal control (AHNC) 

subjects. All the participants were identified 

and included based on strict inclusion and 

exclusion criteria. Participants who met the 

following criteria were finally included in the 

investigated group (Adults: age between 18 

and 70 years, Participants considered AHNC 

by their respective doctors).   

 

On the other hand participants with any of 

the following were excluded from the study 

group; Participants with known pathologic 

states, diabetes mellitus, kidney disease, 

hypertension, cardiac disease, anemia, 

thyroid gland disorders, liver diseases, fever, 

current intake of pharmacologically active 

substances, usage of drugs, vitamins, oral 

contraceptive pills, past illness of typhoid, 

tuberculosis, within 6 months of the study 

date and jaundice or major surgery, 

modifiable physiological state like  

pregnancy, lactating women, and blood 

pressure (BP) higher than140/90 mm of Hg, 

psychological and mental disorders such as 

severe stress and depression.  After 12 hour 

fasting, blood samples of the subjects were 

obtained from antecubital vein between 8 

and 11a.m.  

The samples were centrifuged within 3 hours 

in medical city Hospital’ steaching laboratory 

unit at 3000 rpm for 3 minutes. The serum 

was then collected and stored at – 30 degrees 

over six months. Then the lipid profile 

including the levels of total serum cholesterol 

(TC), low density lipoprotein cholesterol 

(LDL), high density lipoprotein cholesterol 

(HDL), very low density lipoprotein (VLDL) 

and triglyceride (TG) were measured for all 

subjects in private. Serums TC, HDL, TG 

were assayed by enzymatic methods 

(colorimetry) using kit CHOD (REF 

1500010). LDL and VLDL values were 

calculated using the standard formula TC-

HDL-TG/5, TG/5 respectively. Normal range 

of serum TG 40 mg/dl, serum LDL. 

Statistical analysis 

Data were translated into a computerized 

database and then was examined for errors 

using range and logical data cleaning 

methods, and inconsistencies were identified 

and corrected. Statistical analyses were done 

using IBMSPSS version 23 computer 

software (IBM Statistical Package for Social 

Sciences) in association with Microsoft Excel. 

Results 

The range of normal values was identified 

from literature review and used in 

identifying study subjects that had a test 

value out of the reported normal range 

(whether abnormally high or low) of test 

values. This definition of normal value is 

based on the assumption that an individual 

is exposed to a single test only; hence we 

used the term isolated test abnormality. 

 

As shown in figure (1.1) and table (1-1`) the 

most frequently reported test abnormality in 

the blood lipid profile test domain (comprised 

of five tests in the current study) among AHI 

was for serum high density lipoprotein (HDL) 

test (64.5% with abnormally low level of this 

protective type of blood cholesterol) and the 

least frequent was for serum very low density 

lipoprotein (VLDL) test (13.8%). 

  Table 1: Prevalence rate of isolated single test abnormalities in a random sample of apparently healthy controls 

 

Abnormally high/low (N=217) N % 

 

 

     

 Blood Lipids profile domain   

 

Serum HDL (mg/dl) 140 64.5 

 

Serum LDL (mg/dl) 65 30.0 

 

Serum TG (mg/dl) 31 14.3 

 

Serum Total Cholesterol (mg/dl) 31 14.3 

 

Serum VLDL (mg/dl) 30 13.8 
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Figure 1: Bar chart showing the prevalence rate of isolated blood lipids profile test 

abnormalities in a random sample of apparently healthy controls (N=217) 

 

As shown in table 1-2, the count of abnormal 

test values that belongs to a specific test 

domain was studied. The prevalence rate of 

apparently healthy individuals with a 

completely normal lipid profile (composed of 

5 test components) was 25.3%, while that 

with at least two abnormal test components 

was 34.1%. 

 

 

Table 2: The relative frequency of abnormal test components in each test domain 

  N % Cumulative % 

1. Count of abnormal lipid parameters (5)    

 5 8 3.7 3.7 

 

4 4 1.8 5.5 

 

3 29 13.4 18.9 

 

2 33 15.2 34.1 

 

1 88 40.6 74.7 

 

0 55 25.3 100 

 

Total 217 100  

     

 

Discussion  

Wellbeing of an individual is conceptually 

different in different countries, in the same 

country at different times and in same 

individuals at different ages. It is thus a 

relative and rather than absolute state. 

Therefore the condition of individuals must 

be related to reference data (11). 

 

In respect to lipid profile domains and as it is 

illustrated in Figure (1.1), Table (1-1) 

dyslipidemia appeared to be highly prevalent 

in apparently healthy Iraqi peoples with 

subnormal levels of HDL ranking first as it 

was recorded in 64.5% of participants. In 

comparison with the other alarming studies 

it is still higher than all of them for example 

in Jordanian adults (12) found such 

abnormality (43.6%), 38.5 % in Iraqi young 

adults(13)41.5%in Turkish adults(14), 

36.53% in apparently healthy adult Gujarati 

population (15) % 44.2 among the adult  

 

 

 

Population of Ahvaz (16) and 44.1% in 

healthy Bangladeshi adults (17). The data 

from the current study revealed that the 

situation is even get worsen in comparison 

with previous study in Iraq which showed 

that dyslipidemia of low HDL-C was 49.9 %( 

18). Such disappointed finding can be 

attributed to unhealthy dietary habits 

depending on foods deficient with HDL-C and 

to stressful and sedentary lifestyle.   

 

Low HDL-C may be a surrogate marker of 

poor overall metabolic health including 

increased levels of oxidative stress (OS), 

inflammation, insulin resistance (IR), 

sedentary lifestyle (or poor physical activity), 

alcohol consumption and smoking. Shahnam 

and his co-workers showed that the ratio of 

high stress in people with low HDL-C was 

1.12 times higher compared to normal 

individuals, i.e. individuals with low HDL-C 
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had higher levels of stress compared to 

normal individuals (19).  

 

Dyslipidemia involves those individuals who 

have faulty life style i.e. poor physical 

activity which were significantly linked with 

some types of dyslipidemia, in addition to 

increased consumption of fatty foods, 

smoking, atherosclerosis, diabetes and 

hypertension that starts at an early age in 

these individuals (20, 21). 

 

Main causes of low HDL are Type 2 Diabetes 

(T2D) and abdominal obesity, the worldwide 

incidences of which are increasing at 

alarming rates particularly in Middle East 

(ME) region. Lipid abnormalities are 

generally related with cardiovascular 

disorders which again linked to subclinical 

inflammation. Siddique et al., reported that 

low HDL-C is related to chronic subclinical 

inflammatory events (22). 

 

 This may possibly posing increased risk in 

the development of cardiovascular diseases 

(CVD). The prevalence rate of dyslipidemia 

varies widely according to the socioeconomic, 

ethnicity, and cultural characteristics of 

distinct population groups (14), also 

dyslipidemia significantly related to age and 

BMI.  High prevalence of low HDL-C in Iraqi 

AH subjects may be linked with major health 

problems. In this respect, Vílchez et al., 2015 

mentioned that several epidemiological 

studies have reported a correlation between 

low levels of HDL-C and higher cancer risk, 

in different types of cancers (23).   

 

VLDL a component of non-high-density 

lipoprotein cholesterol is identified as a risk 

factor for atherosclerotic cardiovascular 

disease (ASCVD) (24, 25, 26 ).  

The statistical analysis in the current study 

stated that the prevalence of VLDL among 

Iraqi AH subjects was 13.8%, which is again 

higher than prevalence that recorded in other 

studies for example the study of (15) who 

reported that prevalence of VLDL was 8.61% 

in apparently healthy adult Gujarati 

Population. Increased VLDL-C is a major 

form of dyslipidemia, especially in Asian 

population (China). Recent epidemiological 

studies proposed the superiority of VLDL-C 

over low-density lipoprotein 

cholesterol (LDL-C) in terms of the 

population-attributable risk proportion for 

ASCVD (24).  

 

Zhao et al., 2017 study showed that very high 

levels of VLDL-C were independently 

associated with the increased risk of carotid 

atherosclerosis among asymptomatic 

individuals (27). In the same context (24, 28) 

reported that such elevation was significantly 

linked with elevated risk of coronary heart 

disease (CHD). The prevalence of 

dyslipidemia varies between different 

populations depending on geographic 

location, socioeconomic status and genetic 

factors (29). 

 

Additionally; different diagnostic criteria are 

depended to define dyslipidemia, which can 

lead to marked variations in the prevalence 

of dyslipidemia reported in different 

studies (30).  In conclusion: Prevalence of 

lipid profile abnormalities in AH subjects is 

higher. Variable prevalence rates are 

documented grounding on the cut off 

recommended by the ministry of health in 

Iraq. Early management of this serious 

medical problem is necessary to implement 

the suitable health management and prevent 

its related consequence.    
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