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Abstract: Diabetic condition may enhance the risk of dyslipidemia and cardiac problems, which generally 

appears to worsen with age. The correlation analysis was performed of postprandial blood sugar (PPBS) with 

lipid profile parameters in non-diabetic normal population of Indore, Madhya Pradesh, India. In the study, total 

726 normal subjects were taken, who came to Bombay Hospital for their general health check up. The data was 

analysed by the Pearson’s correlation analysis. Results showed a non-significant correlation of PPBS with total 

cholesterol (TC), low density lipoprotein (LDL) and LDL to high density lipoprotein (HDL) ratio. While a 

significant positive correlation was observed between PPBS and triglyceride (r= 0.342, P<0.001), TC to HDL 

ratio (r= 0.193, P<0.001); and negative correlation with HDL (r= -0.147, P<0.001). The present data showed 

a moderate correlation of PPBS with triglyceride, HDL, and TC/HDL ratio. It might indicate that normal 

individuals are at increased risk of hyperglycaemia and cardiac abnormalities. Increasing chances of metabolic 

abnormalities in the given sample population indicate that there is a strong need for screening of general health 

status in large population size with its management.  
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I. Introduction 
Prevalence of metabolic disorders including diabetes and cardiovascular problems (CVD) are swiftly 

rising in the world. In India also it is contributing as a leading cause of death. However, the commonness of 

disorder varies extensively, but on an average it accounts about 28% of all deaths in India [1, 2]. Recent data 

also found that in India the highest number of deaths occur due to coronary heart diseases [3]. More often these 

cardiac problems are associated with hyperglycaemia, which is an endocrine metabolic disorder. The 

abnormalities in normal metabolism lead to increase the incidences of obesity, atherosclerosis and other 

metabolic syndromes which aggravate with time [4].  

Thus abnormality in one may impair the other. Research data also proved that long term abnormalities 

in the blood glucose and lipid level may permanently damage to the normal metabolism that result in type 2 

diabetes mellitus (DM), atherosclerosis, obesity and CVD [1,5-6]. Earlier findings revealed that epidemiological 

analysis of blood glucose and lipid profiles of different eastern, western, northern and southern Indian regions 

have demonstrated incidence of growing irregularities in serum glucose and total cholesterol (TC), high-density 

lipoprotein (HDL), low density lipoprotein (LDL) and cardiac risk ratio (CRR) as well [1,4]. 

However, chronic diabetes has already been reported to associate with increasing risk of CVD, micro 

and macro vascular complications [7-8] but with reference to normal (non-diabetic) individuals the relation of 

PPBS with different lipid parameters has not been documented till now, principally in case of central Indian 

population no data existed. Thus, in this study the correlation of PPBS with various lipid parameters was 

analysed in healthy urban population of Indore, central India. 

 

II. Materials and methods 
The study included subjects who had attended the general health check up program at Executive Health 

Scheme (EHS) department, Bombay hospital, Indore, Madhya Pradesh, India, where, patient's physical and 

medical history was taken and maintained in medical records department. These data were screened manually 

and total 726 individuals those having no medical history of diabetes, CVD and any other metabolic syndrome 

were chosen randomly.  

Overnight fasted blood samples were collected in plain vacutainer tubes. The values of postprandial 

blood sugar (PPBS), TC, HDL and triglycerides (TG) were estimated directly by automated analyser (Xpand 

analyser). While, LDL, TC/HDL and LDL/HDL ratios were calculated out using standard formulas [9]. Prior to 

analysis, the analyser was calibrated with calibrators provided by the manufacturer. Controls were run at both 

normal and pathological concentrations for each analyte. During the course of the study there was no change in 

the equipment, reagents, calibration standards and controls.  
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2.1 Statistical analysis 

The analysis was performed using Prism software, version 5.1 for windows, Inc., La Jolla, CA, USA. The 

P<0.05 was considered as statistically significant. A simple correlation analysis (Pearson’s test) was utilized to 

calculate the correlations of PPBS with other studied factors.  

 

III. Results and Discussion 
In studied population, PPBS was found to be positively correlated with TG and TC/HDL (P<0.001, for 

both), whereas a significantly negative correlation was observed between PPBS and HDL (P<0.001). In case of 

other lipid profile parameters PPBS showed non-significant relation of PPBS with TC and LDL. Increased level 

of LDL and decreased HDL results in a high LDL/HDL ratio which was also found to be positively correlated 

with PPBS (P<0.001).  

Fig.1: Correlation analysis of PPBS and HDL in sample population 
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Where, PPBS, postprandial blood sugar; HDL, high density lipoprotein; r, correlation coefficient 

Fig.2: Correlation analysis of PPBS and TG in sample population 
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Where, PPBS, postprandial blood sugar; TG, triglyceride; r, correlation coefficient 

The present observations revealed that the PPBS showed a direct association with TG and indirect association 

with HDL. Non-significant correlation was seen of PPBS with TC and LDL, might indicate a possible initiation 

of metabolic syndromes in the given population. Since, no prior study has been documented in this central 

Indian population; these results can be compared with other studies conducted in different regions of India. 

Studies from different regions of India including Delhi, Jaipur, Channai, Kochi [6,10] Kerala, Mumbai, Kolkata, 

Hyderabad, Guwahati etc. also indicated a increased risk of metabolic syndrome in common people [11,12].  

 

Fig.3 : Correlation analysis of PPBS and LDL in sample population 
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Where, PPBS, postprandial blood sugar; LDL, low density lipoprotein; r, correlation coefficient 
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Fig.4: Correlation analysis of PPBS and TC in sample population.  
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Where, PPBS, postprandial blood sugar; TC, total cholesterol; r, correlation coefficient 

Fig.5: Correlation analysis of PPBS and TC/HDL in sample population.
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Where, PPBS, postprandial blood sugar; TC/HDL, Total cholesterol/high density lipoprotein; r, correlation 

coefficient 

 

 

 

Fig.6 : Correlation analysis of PPBS and LDL/HDL in sample population 
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Where, PPBS, postprandial blood sugar; LDL/HDL, low density lipoprotein/ high density lipoprotein; r, 

correlation coefficient 
Since, both carbohydrate and lipid metabolism are interconnected physiological pathways, obviously 

alteration in one affects the other. Clinical study, on tribal population of Andhra Pradesh, showed a strong link 

between serum sugar and lipid levels in diabetic patients [13-15]. Although with reference to non-diabetic 

healthy individual no such correlations were observed earlier [8] but, our test population demonstrated a 

significant correlation of PPBS with some of the studied parameters, probably this pointing out their prediabetic 

and unmanaged metabolic condition. In addition to this, Indian’s genetic structure also makes them more 

susceptible for diabetes and associated CVD. Moreover, dietary factors, physical inactiveness play additional 

role. Eating of surplus fat diet may result in increased fat depot in liver, muscles and visceral organs that may 

enhance the rate of lipogenesis and leads to obesity. Gotto [17] has also found that increased serum level TG can 

induce CVD in normal as well as in diabetic patients [7,13]. 



Assessment of association of postprandial blood sugar with lipid parameters in non-diabetic... 

www.iosrjournals.org                                                             67 | Page 

Furthermore, the increased level of TC/HDL again indicated an increased possibility of CVD and ischemic heart 

disease in the studied population [18,19]. The concomitant increase in the values of PPBS and TG with affiliated 

decreased level of HDL can be compared with the findings of Durgawala et al [20] and Sanyal et al [21]. In 

some other cases such abnormal metabolic factors were also reported to be positively correlated with increased 

rates of non-alcoholic fatty liver disease (NAFLD) in obese patients [22]. Alternatively, enhanced value of 

TC/HDL and indicated an increased possibility of CVD and ischemic heart disease in the given population [12, 

23].  

Growing incidences of dyslipidemia with parallel increase in hyperglycaemia may be determine by the 

progress in the increasing consumption of sweetened beverages and high fat diet that may result in over 

production or lack of clearance of these lipoprotein particles, abnormally high serum lipid level [2, 24, 25]. 

Furthermore, the increased serum levels of TG have been found to be associated with increased plasma TNFα 

that may lead to insulin resistance by enhancing the production of inflammatory cytokines [26, 27]. In addition, 

elevated serum TG are also found to induce pancreatitis [28, 29] resulting in diabetes. 

Surely, there is a need of bringing about dietary changes and identifying individuals that are at high risk of these 

disorders and then taking intensive intervention efforts [2, 11, 23, 30]. These attempts can serve as effective 

ways to reduce/prevent the incidence of metabolic abnormalities and the ever increasing burden of diabetes and 

CVD in general population. In the present study, normal individuals showed a significant relation of PPBS with 

lipid parameters, indicated first need to identify these border lined prediabetic individuals that also have a higher 

risk of CVD and then to take intensive intervention efforts with regular health check up [19, 22, 31]. 

Furthermore, strong need for awareness programs to bringing about dietary changes, promote them for regular 

exercise and increased physical activity that may serve as effective ways to reduce/prevent the incidence altered 

metabolism and the constantly increasing burden of diabetes and CVD in general population. 

 

IV. Conclusion 
In conclusion, a fairly positive correlation of PPBS with different cardiac risk factors was observed. 

Although, PPBS exhibited no direct correlation with TC and LDL and LDL/HDL, but a negative association 

was observed between PPBS and HDL, which may indicate an increased risk for CVD, not due increase in TC 

but due to abnormal TG and HDL level. Although, this study was conducted involving limited number of 

human samples, this appears to be the first report demonstrating statistically significant alterations in public 

health status. Finally, there is a need for large scale metabolic screening and it is recommended that the people 

should be made aware for their health status and to improve their routine life.    
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