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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Background: Medical students are expected to be conscious about nutrition and healthy active 

life styles. So, study of obesity & atherogenic lipoproteins among medical students may reflect 

the prevalence of this cardiovascular risk factor in our population.  

Objective: The aim of this study was to assess the prevalence of atherogenic lipoprotein 

phenotype among the obese medical students in Bangladesh.  

Methodology: This descriptive type of Cross-sectional study was carried out at the Department 

of Biochemistry, Sylhet M.A.G Osmani medical College from july 2018 to June 2019. 100 

obese medical students were the study population.  Random sampling was done according to 

availability of the subjects. Data were collected through interviewing of the subjects. The 

collected data were entered into the computer and analyzed by using SPSS (version 20.1) 

Result: Majority of the obese subjects (59%) were female. ‘Atherogenic Lipoprotein Phenotype’ 

components (increased TG, decreased HDL & predominance of small dense LDL) were-- 63%, 

54% & 40% respectively. Prevalence of ‘atherogenic lipoprotein phenotype’ was found in 16% 

in total obese students. In male and female obese students, prevalence of ‘athrorgenic lipoprotein 

phenotype’ was 14.63% & 16.95% respectively. In male obese students, mean value of TG, 

HDL & sd LDL (small dense LDL) were-- 177.37, 37.51 and 1.052 respectively. In obese 

female students, mean value of TG, HDL & sd LDL were-- 163.32, 38.64 and 1.085 

respectively. There were no significant differences of any parameter between obese male and 

female students.  

Conclusion: It may be concluded that, our young generation should be aware of atherogenicity 

due to considerable increased prevalence of obesity & atherogenic lipoprotein phenotype in 

medical students. 
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INTRODUCTION 

Obesity may be defined as an increased amount body fat. 

Body mass index (BMI) or waist circumference (WC), or 

both may be used for assessment of obesity. The most 

frequently used definition of obesity is based on BMI 1. The 

International Association for the Study of Obesity and the 

International Obesity Task Force have suggested lower BMI 

cutoff values for the definitions of overweight (23-24.9 

kg/m2) and obesity (25.0 kg/m2 or greater) in Asian 

populations 2. The World Health Organization has revised 
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the BMI cut-off for Asian Indians and suggested a BMI of 

25 kg/m2 or more to define obesity against the 30 kg/m2 

recommended for Europeans 3. Atherogenic lipoprotein 

phenotype is an integral part of metabolic characteristics of 

abdominal obesity, insulin independent diabetes & other 

insulin resistant states 4. The term ‘lipid triad’ or 

‘atherogenic lipoprotein phenotype’ has been introduced to 

describe a common form of dyslipidemia, characterized by 

three lipid abnormalities: increased plasma triglyceride 

levels, decreased HDL cholesterol concentrations and the 

presence of small, dense LDL particles 5. Obese patients are 

often associated with low serum high-density lipoprotein 

(HDL) cholesterol levels. Low HDL cholesterol in obesity 

might be a risk factor for coronary heart disease 6. Obese 

individuals with a high accumulation of visceral adipose 

tissue tend to have hypertriglyceridemia & low 

concentration of high density lipoprotein cholesterol 7. 

Central abdominal obese patients often have plasma 

concentration of low density lipoprotein cholesterol in the 

normal range. They have an increased proportion of 

atherogenic small dense LDL particles and an increased 

concentration of apo-lipoprotein B. Therefore central 

abdominal obese patients have atherogenic plasma 

lipoprotein lipid profile 8. The majority of type-2 diabetic 

patients are overweight & the prevalence of diabetes is 

increasing in parallel with that of obesity. 9 

 

MATERIALS & METHOD 

This descriptive type of Cross-sectional study was carried 

out at the Department of Biochemistry, Sylhet M.A.G 

Osmani medical College from july 2018 to June 2019. 100 

obese medical students were the study population.  Random 

sampling was done according to availability of the subjects. 

Data were collected through interviewing of the subjects. 

The collected data were entered into the computer and 

analyzed by using SPSS (version 20.1) to assess the 

prevalence of atherogenic lipoprotein phenotype among the 

obese medical students in Bangladesh. Fasting blood 

samples were collected from obese medical students to 

estimate serum lipid level. The study was approved by the 

institutional ethical committee. Body weight (in kg) was 

measured in light clothing and without shoes. The weight 

was recorded to the nearest kg. Height was measured 

without shoes with the subjects standing fully erect on a flat 

surface. Height was taken to the nearest centimeter. Body 

mass index was calculated by the formula. BMI = weight in 

kg / (Height x Height) in the meter.  Normal BMI 18.5—

22.9 Kg/ m2, 

Underweight BMI <18.5 Kg/ m2, Overweight BMI 23—

24.9 Kg/ m2, Obese-1 BMI 25—29.9 Kg/ m2,, Obese-II BMI 

>30 Kg/ m2.. 

 

RESULTS 

According to figure 1, total numbers of obese subjects both 

male and female were 100. It comprised of 41 (41%) male 

and 59 (59%) female. So Majority of the obese subjects 

were female. 

41%

59%

Male Female

 

Figure 1: Sex distribution of the study subjects (n=100) 

 

Table I shows the distribution of components of atherogenic 

lipoprotein phenotype in obese students. ‘Atherogenic 

Lipoprotein Phenotype’ components (increased TG, 

decreased HDL & predominance of small dense LDL) were-

- 63%, 54% & 40% respectively. Among male students 

(increased TG, decreased HDL & predominance of small 

dense LDL) were-- 68.29%, 56.09% & 39.02% respectively. 

Among female students (increased TG, decreased HDL & 

predominance of small dense LDL) were-- 59.32%, 52.54% 

& 40.67% respectively. 

 

Table I: Distribution of components of atherogenic lipoprotein phenotype in obese students. (n=100) 

Study groups TG (>150mg/dl) 

N (%) 

HDL (<40 mg/dl) 

N (%) 

Sd LDL= 

(LDL /ApoB =<1) 

N (%) 

Total obese 

(n=100) 
63 (63%) 54 (54%) 

  40 (40%) 
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Obese Male 

(n= 41) 
28 (68.29%) 23 (56.09%) 

16 (39.02%) 

Obese Female 

(n= 59) 
35 (59.32%) 31 (52.54%) 

24 (40.67%) 

 

Table II shows the prevalence of ‘atherogenic lipoprotein 

phenotype. Prevalence of ‘atherogenic lipoprotein 

phenotype’ was found in 16% in total obese students. In 

male and female obese students, prevalence of ‘athrorgenic 

lipoprotein phenotype’ were 14.63% & 16.95% respectively. 

 

Table II: Prevalence of atherogenic lipoprotein phenotype (ALP) of obese students (n=100) 

Study groups Prevalence of ALP( 

increased all 

components) 

95% CI 

Total obese 

(n=100) 
16% 8.82 – 23.18% 

Male obese 

(n=41) 
14.63% 4.04 – 25.32% 

Female obese 

(n=59) 
16.95% 7.39 – 26.51% 

 

In table III, comparison of components of atherogenic 

phenotype were presented between obese male & female 

students. In male obese students, mean value of TG, HDL & 

sd LDL(small dense LDL) were-- 177.37, 37.51 and 1.052 

respectively. In obese female students, mean value of TG, 

HDL & sd LDL were-- 163.32, 38.64 and 1.085 

respectively. There were no significant difference of any 

parameter between obese male and female students. 

 

Table III: comparison of components of atherogenic lipoprotein phenotype between obese male & obese female students 

Parameters Male 

(n-41) 

mean±SD 

Female 

(n-59) 

mean±SD 

‘t’ value ‘p’ value 

TG 

mg/dl 

177.37 

±50.058 

163.32 

±30.421 

1.73 .086 

HDL-C 

mg/dl 

37.51 

±6.132 

38.64 

±6.268 

.436 .351 

sd LDL-C 

(LDL-C/Apo-

B) 

1.052 

±.2216 

1.085 

±.2100 

.760 .449 

  Unpaired t-test was done and p<0.05 was the level of significance. 

 

DISCUSSION 

Atherogenic lipoprotein phenotype or’lipid triad’—includes, 

coexisting raised triacyl glycerol, predominance of small 

dense LDL and low HDL. This specific lipid abnormality is 

a better indicator of lipid mediated risk factors for coronary 

heart disease than individual components of classical lipid 

profile parameters. In this study, females were found more 

obese. In a study on students of Lebanese University in 

Beirut, Yahia et al (2008) reported that, prevalence of 

overweight and obesity (overweight with BMI 25—29.9, 

and obese with BMI >30) was more common among male 

students than females( overweight and obese 37.7% and 

12.5%, vs 13.6% and 3.2% respectively in male and 

females). It was claimed that female students were more 

conscious about their weight and figure 10. In our study the 

prevalence of small dense-LDL was 40% among the obese 

students. The prevalence of atherogenic lipoprotein 

phenotype was found 16% in obese students (14.63% of 

male & 16.95% of female students). Kang et. al (2002) 

reported that the prevalence of the small dense- LDL 

phenotype was 54% among the 80 obese youths. There was 

no significant difference of distribution of components of 

atherogenic lipoprotein phenotype between obese male & 

female students 11. 

 

CONCLUSION 

There is female predominance in the prevalence of obesity. 

Regarding atherogenic lipoprotein phenotype, there was no 

difference of components between males and females. This 

finding indicates that, both males and females are equally 

vulnerable for atherogenicity and its consequences. It may 

be concluded that, our young generation should be aware of 

atherogenicity due to considerable increased prevalence of 

obesity & atherogenic lipoprotein phenotype in medical 
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students. Students should be aware of harmful consequence 

of obesity in their future lives. Dietary & life style 

modifications can be adopted to prevent development of 

atherogenicity in future. 
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