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ABSTRACT 

Objective: To ascertain the effect of Body Mass Index (BMI) on plasma lipid profile in type 2 diabetes  

mellitus (T2DM).  

Study design: Comparative, observational study 

Place and duration of study: Army Medical College, Rawalpindi from Jan 2007- June 2010. 

Patients and Methods: Sample size was 60, subdivided in to two groups. Group 1 comprising on 30 type 2 

diabetics with BMI < 25, whereas Group 2 consisted of 30 type 2 diabetics with BMI > 28. Blood glucose, HbA1c, 

plasma cholesterol and triglyceride levels were determined.  

Results: Group 1 consisted of 56% males and 44 % females, whereas Group 2 had 54 % males and 46 % females. 

Mean age to develop T2DM for group 1 was 44.60 + 1.22 years and for group 2 was 42.13 + 0.86 years. BMI of 

group 1 was 20.29 + 0.56 and Group 2 was 28.95 + 0.26. Mean plasma cholesterol and plasma triglyceride levels of 

group 2 diabetics were significantly higher (p< 0.001) as compared with group 1 non obese diabetics. Whereas, 

mean plasma glucose (p< 0.01) and Glycosylated hemoglobin (p< 0.05) of group 2 diabetics were significantly 

higher as compared with group 1 non obese diabetics 

Conclusion: Dyslipidemia was more marked in obese type 2 diabetics. Whereas diabetics with low BMI had plasma 

lipid profile within normal range. 
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INTRODUCTION 

Diabetes is emerging as a serious challenge for 

physicians everywhere in the world, particularly in 

developing countries. According to several 

epidemiological studies, T2DM is an independent risk 

factor for cardiovascular disease due to accompanying 

dyslipidemia (1).  Framingham (2) recognized and 

several subsequent studies confirmed that T2DM is 

responsible for 50 – 200% increase in the mortality rate 

due to ischemic heart diseases associated with disturbed 

lipid profile. Dyslipidemia is mainly defined as the 

raised plasma levels of total cholesterol, triglycerides, 

or both (3). It is a characteristic feature of T2DM and 

an electrifying rise in the incidence of T2DM 

accompanied with dyslipidaemia is expected to occur in 

the near future (4). Dyslipidemia is readily associated 

with insulin resistance – another hallmark of T2DM, 

which leads to hyperinsulinemia, as a compensatory 

mechanism. It also leads to hepatic overproduction of 

VLDL, decrease clearance of triglycerides from 

lipoproteins and suppressed activity of lipoprotein 

lipase. Other factors contributing in disturbed lipid 

profile include increase availability of glucose and free 

fatty acids substrates in the blood, obesity, sedentary 

life styles, fatty food consumption, Hypothyroidism, 

tobacco smoking and alcohol consumption, thus 

enhancing the risk to develop ischemic heart disease in 

the diabetics than non-diabetics (5). Therefore, the 

effective management of dyslipidemia is essential to 

reduce the risk of cardiovascular diseases in diabetic 

population. Several studies have revealed that obesity is 

strongly linked with dyslipidemia in diabetics (6). 

Recently, in 2009, a study in Pakistan revealed high 

incidence of dyslipidemia in obese diabetics (7). 

Moreover, other two Pakistani studies found 

dyslipidemia as the only significant feature in obese 

diabetics (8, 9). Abbasi MA et al (2007) reported raised 

levels of total cholesterol as the only main finding in 

type 2 diabetics (10). Few Canadian reports also 

confirmed these findings (11). 

Hence, it can be concluded safely that obesity, T2DM 

and dyslipidemia form an established triad 

characterized by insulin resistance and atherosclerotic 

disorders increasing the morbidity and mortality in 

diabetics (12).  

Obesity is usually labeled with reference to body 

weight (Kg) and height (m) i.e. BMI. In T2DM, the 

association between dyslipidemia and BMI has been 

extensively discussed during the past few decades (13). 

Undoubtedly, thorough assessment of all risk factors in 

the diabetics is essential to implement specific 

preventive measures to modify these factors and 

enabling the diabetics to live a life with minimum 
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complications. Fortunately, some of these risk factors 

are modifiable if given proper attention before the 

complications start to develop. One of these modifiable 

risk factors is obesity – a big problem which can trigger 

dyslipidemia, CAD, hypertension and many others 

disasters. Ghoddusi et al, 2008 (14) described BMI as a 

noteworthy predictor of CAD and T2DM. As raised 

BMI is related with dyslipidemia in T2DM, an 

important fact gets attention that if diabetics manage to 

reduce BMI, the lipid profile can be changed in to more 

favorable pattern. Thus, low BMI should reduce the 

chance to develop atherosclerotic disorders. The best 

way to achieve this target is by educating the diabetics 

about diabetes, its complications and the significance of 

preventive measures. 

Aims & Objectives 

This study was planned to evaluate the association of 

low and high BMI with lipid profiles in patients with 

T2DM in perspective of Rawalpindi and Multan 

Districts. 

Statistical Analysis 
All statistical calculations were done with computer 

software programme “Statistical Package for Social 

Sciences (SPSS)” for windows, version 15.00. Data was 

subsequently examined by Independent – Sample T-

test. The results are phrased as mean ± s.e.m.  

PATIENTS AND METHODS 

This study was carried out in the Armed Forces 

Institute of Cardiology (AFIC) and Army Medical 

College, Rawalpindi. The study period was Jan 2008 to 

Jan 2010. Patients were randomly selected from 

government hospitals of Rawalpindi and Multan 

district. The study was conducted according to the 

declaration of Helsinki and approved by the Ethics 

committee of National University of Sciences and 

Technology (NUST). 

Total sample size was 60. It was subdivided into two 

groups. Group 1, comprised of 30 confirmed cases of 

T2DM with BMI < 25. Diabetics with other metabolic 

disorders were excluded. Group 2 comprised of 30 

confirmed cases of T2DM with BMI > 28. Every 

possible effort was made to exclude the probability of 

using lipid lowering drugs. Peripheral venous blood 

samples were analyzed for estimation of plasma 

glucose, plasma cholesterol and triglyceride levels by 

enzymatic colorimetric method and Glycosylated 

hemoglobin by ion exchange chromatograph (15). 

Plasma cholesterol level was interpreted according to 

the criterion established by National Cholesterol 

Education Program (NCEP) i.e. plasma cholesterol 

level < 5.17 mmol/L (normal), 5.17 – 6.20 mmol/L 

(borderline) and > 6.20 mmol/L as 

hypercholesterolemia. Plasma triglyceride level > 1.82 

mmol/L was taken as hypertriglyceridemia (16). BMI 

was calculated by measuring the weight (Kg) and 

height (m2).  

Weight of all the subjects was recorded by the same 

weighing machine, without shoes and minimum 

clothing. Height was measured by a vertical bar with a 

steel tape attached. BMI of 19 – 25 kg/m2 was 

considered as normal, 25 – 28 acceptable but not 

desirable, 28 – 30 as overweight and > 30kg/m2 as 

obese (17). 

RESULTS 

Group 1 comprised of 56% males and 44 % females. 

Group 2 consisted of 46 % females and 54% males 

(Table 1). Mean age at which Group 1 developed 

T2DM was found to be 44.60 + 1.22 years and of group 

2 was 42.13 + 0.86. BMI of group 1 was 20.29 + 0.56 

and found to be significantly lower as compared with 

Group 2 (28.95 + 0.26). Mean plasma cholesterol and 

plasma triglyceride levels of group 2 diabetics were 

very significantly higher (p< 0.001) as compared with 

group 1. There was no significant statistical difference 

between males and females with regard to the plasma 

lipid levels. Mean plasma glucose (p< 0.01) and 

Glycosylated hemoglobin (p< 0.05) of group 2 

diabetics were significantly higher as compared with 

group 1. This comparison is shown in Table 2. 

 

Table-1:  Age and sex distribution of Type 2 

diabetics with high and low BMI. The number of 

subjects is given in parenthesis. 

 

 
Group 1 

(30) 

Group 2  

(30) 

Age  in years 

(mean + SD) 
52.47 + 1.77 54.20 + 1.32 

Sex distribution (%) 

Male 56 % 54 % 

Females  44 % 46 % 

DISCUSSION 
In this study, comparison of two BMI groups (normal 

and overweight) with regard to serum total cholesterol 

and triglycerides in T2DM was evaluated. Study 

showed positive and remarkable association between 

BMI and serum lipid profiles in type 2 diabetics. 

Moreover, plasma triglyceride and total cholesterol 

levels were linearly associated with BMI both in males 

and females. 
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Table-2: Comparison of age of onset of diabetes, 

plasma glucose, HbA1c, plasma cholesterol, plasma 

triglyceride and BMI of two groups of type 2 diabetics. 

The number of subjects is given in parenthesis. The 

values are mean ± s.e.m. 

 Group 1 (30) Group 2 (30) 

Age  of onset of 

T2DM(years) 
44.60 + 1.22 42.13 + 0.86 

Plasma glucose  

(mmol/L) 
9.69 + 0.80 12.47 + 0.78** 

Glycosylated  

hemoglobin (%) 
7.49 + 0.50 8.91 + 0.34* 

Plasma 

Cholesterol 

(mmol/L) 

3.91+ 0.23 6.19 + 0.30*** 

Plasma 

Triglyceride 

(mmol/L) 

1.36 + 0.77 2.07 + 0.23*** 

BMI (Kg/m2) 20.00 + 0.44 
28.95 + 

0.26*** 

*p <0.05 as compared with group 1 (significant).  

**p <0.01 as compared with group 1 (highly 

significant).  

***p < 0.001 as compared with group 1 (very highly 

significant). 

Present study revealed that plasma cholesterol and 

triglycerides levels were significantly higher in 

overweight diabetics as compared to diabetics with low 

BMI. Hence the significant impact of low BMI on lipid 

profile cannot be overlooked. Moreover, it gives a 

satisfactory feeling to the patient and the doctor as well 

because one important and common risk factor 

responsible for CAD and other ischemic heart diseases 

i.e. lipid profile can be controlled if BMI is managed 

within normal range (17, 18). The significance of this 

finding can be better understood with an example of a 

case study (19) which showed that in spite of bringing 

blood glucose to the normal limit in obese diabetic, 

improvement in dyslipidemia was observed only after 

weight reduction.  

American Diabetes Association (ADA) has also 

acknowledged that high BMI (> 27) can lead to type II 

diabetes and dyslipidemia. Hence, the condition can be 

labeled as a vicious cycle i.e. high BMI increases the 

chance to develop T2DM, which, along with raised 

BMI, sequentially increase the probability to develop 

dyslipidemia – a potent threat for CAD (20). 

Much has been printed in recent years about the 

diabetes and its association to both obesity and 

dyslipidemia. The findings of our study were consistent 

with the earlier studies. Present study also showed that 

BMI could be used as an indicator of dyslipidemia in 

selected study group and provided the evidence for the 

low incidence of dyslipidemia in type 2 diabetic 

patients with low BMI.  This is consistent with the 

findings of Arora et al (2007) (21) and a study on 

Spanish population (22). 

Moreover, poor glycaemic control in group 2 diabetics 

cannot be overlooked as their blood glucose and HbA1c 

was higher as compared with group 1. Persistent 

hyperglycemia can also disturb lipid profile due to 

insulin resistance and hyperinsulinemia which in turn is 

associated with hypertriglyceridemia (6).  This finding 

is statistically significant and needs to be evaluated on a 

bigger scale as there are studies which show that better 

glycaemic control can positively modify dyslipidemia 

in T2DM (23). Therefore, both factors i.e. high BMI 

and uncontrolled hyperglycemia may be taken as 

responsible for dyslipidemia in the selected  

study group. 

Evaluation and assessment of plasma lipid profile in 

diabetics, by simple and non-invasive methods, can be 

resourcefully used in clinical practice to further see the 

relationship between BMI and dyslipidemia.  

Hence, we can conclude that strict monitoring of BMI 

and glycaemic control in diabetic patients can keep 

lipid profile within normal limits which may alleviate 

the symptoms and improve the quality of life of type 2 

diabetics. Otherwise, if hypercholesterolemia and 

hypertriglyceridemia co–exist with high BMI among 

diabetics, a high prevalence of atherosclerosis and CAD 

would be inevitable in future (24).  

Unfortunately, low literacy rate and poverty is a great 

barrier for better understanding of the diabetes and its 

effective management in developing countries (3). To 

improve or eliminate obesity related diabetic 

complications, weight reducing measures must be given 

special attention. In addition, diabetic community must 

be educated about the hazards of high BMI. Moreover, 

reduced dietary intake of saturated fats (< 7% of total 

calories) and cholesterol and regular exercise should be 

promoted (25). 

CONCLUSION  

Type 2 diabetics having high BMI accompanied with 

uncontrolled hyperglycemia are more prone to develop 

dyslipidemia. Hence, in order to manage dyslipidemia, 

it is essential to  identify its secondary contributing 

causes, like raised BMI and poor glycaemic control and 

then patients can be benefited by restricting caloric 

intake and achieving near-normal blood-glucose levels, 

hoping that this approach will also improve plasma 

lipid profile. 

RECOMMENDATIONS 

The immediate clinical goal in the management of 

T2DM should be to control hyperglycemia and the long 
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term objective must be to adopt preventive measures, 

like BMI control, in order to avoid future microvascular 

and macrovascular complications. 

In spite of laborious studies done to explain the 

multifaceted pathogenesis of the dyslipidemia of high 

BMI, prospective statistics for such an effect is still 

lacking. Hence further research work on diabetics with 

different BMI values is still required to expedite dietary 

patterns and other measures which can be adopted to 

decrease BMI and control dyslipidemia in type 2 

diabetics. 
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