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ABSTRACT 
 

OBJECTIVE: To determine the association of 2-hour plasma glucose (2h-PG) duration with lipid profile in 
families suffering from diabetes mellitus type-2with impaired lipid metabolism.  
METHODOLOGY: A cross sectional experimental study was conducted for the duration of thirteen 
months. Sample size was 274 (n=274), Subjects with predisposed background of Type 2 diabetes were 
evaluated for the relationship between hyperglycemia and lipid profile, for this blood samples from  
father, mother and siblings were taken. The data is presented according to 2-hour plasma glucose in 
blood.  
RESULTS: The persons those are suffering from diabetes type-2 show the mean values of 2H-PG = 
250.17, SD=26.81. Total cholesterol=236.50, SD=19.35, correlation coefficient=0.81, P: 2-tailed=0.00. 
HDL=47.03, SD=4.33, correlation coefficient= -0.21, P: 2-tailed= 0.00; LDL=179.04, SD =21.96, correlation 
coefficient=0.73, P: 2-tailed= 0.00; VLDL=39.84, S.D =6.62, correlation coefficient=-0.10, P: 2-tailed= 0.00;  
Total Cholesterol / HDL=5.08 S.D=0.73, correlation coefficient=0.62, P: 2-tailed= 0.00;  
Triglycerides=184.99, SD=25.35, correlation coefficient=0.78, P: 2-tailed= 0.00; FPG=193.28, SD =20.14, 
correlation coefficient=0.06, P: 2-tailed=0.00, HbA1C =6.81, SD =0.71, correlation coefficient=0.29, P:  
2-tailed = 0.00, BMI=25.54, SD =2.06, correlation coefficient=0.37, P: 2-tailed= 0.00. 
CONCLUSION: We concluded that diabetic patients have the high risk of developing various diseases 
including CVD, therefore in order to prevent from more complications observance of lipid guidelines is 
very important for improvement of disease. 
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INTRODUCTION 

Multiple factors have been reported of the association 
diabetes mellitus with lipid profile. Type 2 diabetes is 
diagnosed when the cells stop responding to insulin 
often due to insulin resistance1, and the pancreas try 
to compensate it by producing more and more insulin 
to maintain normal blood sugar levels2.  The fasting 
blood sugar level ≥ 7.0mmol/l (126mg/dl) or 2-h 
plasma glucose ≥ 11.1mmol/l (200mg/dl) is used as 
model to detect diabetic families3. The persistent level 
of hyperglycemia gives rise to risk of micro vascular 
diseases such as retinopathy, in adults as well as  
premature babies4 neuropathy and nephropathy5,6.  It 
also leads to the damage of macro vascular problems 
like coronary heart disease, heart stroke and  
peripheral vessels disease hence could lead to  
reduced quality of life7. 
The world over estimates show that there were 171 
million people with diabetes type-2 in the year 2000 
and this is going to increase up to 366 million by the 
year 20308. Diabetes type-2 is now being increasingly 
diagnosed in young population and even inchildren9. 

In 1990, 4.9% were diagnosed with diabetes in  
American population and this has increased to 7.9% 
by the year 200110. Diabetes is considered as one of 
the most common metabolic disorders in the whole 
world and the frequency of diabetes in adults has 
been greatly increased in last few decades11. 
The children of Japan suffer more from diabetes  
type-2 than type-1. The frequency of diabetes type-2 
in childhood is approximately 3.0 per 100,000 and this 
disease seems to shift from diabetes type-I to  
diabetes type-2 with advancing age12. 
Studies on several populations indicate that loss of 
insulin secretion results in type-2 diabetes mellitus13. It 
is also proved that environmental factors may interact 
with the genes to produce the disorder10. 
The most important risk factor for diabetes type-2 is 
obesity and sedentary life style that is also associated 
with high lipid profile and increased triglycerides level, 
decreased HDL and high LDL cholesterol levels14. 
Around 60–70% of the total cholesterol in the blood is 
in form of LDL, and VLDL makes up 10–15%, 
whereas about 30% is in form of HDL blood  
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cholesterol. The level of HDL is negatively correlated 
with the possibility of coronary heart diseas15,16. 

METHODOLOGY 

This Cross sectional / Experimental study was  
conducted from Jan 2015 to Jan 2016. Data was  
collected from the different areas of Hyderabad /  
Jamshoro. 
Total Fifty families were selected for this study,  
sample size was 274, participants were categorized 
into three categories that are Diabetic, Control and pre
-diabetics. Among them, the families having clear 
pedigree of diabetes were selected. The other  
members with disturbed lipid profile who were not yet 
diagnosed as diabetics (borderline) were also  
selected. The families were visited at their place of 
residence and a detailed history was taken from the 
head of each family according to standard method. 
The selection was based on the 2h-PG status. All the 
subjects were between the ages of 22 to 65 years of 
age.  The control group comprised of 100 people, af-
fected (diabetes type-2) group 90 and borderline 84. 
Blood samples required for the study were collected 
from non-diabetics as normal controls and diabetic 
individuals of each family including their parents ac-
cording to the procedure laid down by WHO. 
Blood samples of 4 cc collected through venipuncture 
from median cubital vein in5 ml syringes and then 
were immediately transferred into gel tubes for serum 
separation. The centrifugation of serum was carried 
out at 3000 rpm for 10 minutes. Body mass index 
(BMI) was calculated from height and weight using the 
formula: BMI = [body weight (pounds)/height (inches)2] 

× 704.5. All the subjects were told to fast overnight. 
Fasting plasma concentrations of glucose, glycated 
hemoglobin (HbA1c) concentrations, lipid profile was 
quantified with Auto Analyzer-300 (Merck).  
Data acquired were analyzed statistically by using 
SPSS Ver.21, data is provided as mean, and standard 
deviation, where “n” represents the number of 
participants, variables are presented in the form of 
table and graphs. 

RESULTS  

The mean and standard deviation of 2h-HG, lipid 
profile, fasting plasma glucose, HbA1C & BMI (normal 
male & female) is compared with the borderline and 
diabetics families’ male & female, clearly indicate that 
the 2h-PG in diabetic families having diabetes or at 
borderline have increased values as well as lipid 
profile, HbA1C and BMI (Table I & II).  
The combined data of male & female is presented in 
table-I also clearly indicate the same pattern. The data 
of lipid profile on gender basis is compared with  
2-hour plasma glucose (2h-PG) in control, borderline 
and Diabetes type-2 families.  
Correlation of 2h-PG with lipid profile is not significant 
in control group except for total cholesterol, HDL & 
VLDL where slight positive results are seen (Table II).  
Significant correlation with 2h-PG is observed in case 
of Male gender diabetic group with all the parameters 
except HDL, VLDL and FPG similarly in case of  
diabetic female considerable correlation is observed 
except VLDL and fasting plasma glucose.(Table-III) 
The combined data of group of diabetic families show 
positive significance with all the parameters except 
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Table I: Mean and St. Dev. Values of 2h-PG, lipid profile, HbA1C and BMI of control, borderline and Type 
2 diabetes subjects (Male & Female)  

Control (n=100) Borderline (n=84)  Diabetes type-II families (n=90)  

Male (n=60) 
Mean+SD 

Female (n=40) 
Mean+SD 

Male (n=42) 
Mean+SD 

Female (n=42) 
Mean+SD 

Male (n=54) 
Mean+SD 

Female 
(n=36) 

Mean+SD 

2-Hour Plasma Glucose 
(mg/dl) 

110.36+12.06 103.21+15.94 163.13+12.56 159.32+15.59 252.80+26.74 246.21+26.78 

Total  Cholesterol (mg/dl) 166.53+15.60 157.03+21.62 189.24+16.03 177.98+19.99 240.39+20.30 230.67+16.43 

HDL (mg/dl) 39.88+5.42 40.18+6.37 49.04+7.48 43.83+4.48 47.32+3.56 46.02+5.19 

LDL (mg/dl) 108.13+12.15 101.66+12.86 132.04+10.86 124.50+12.07 180.22+21.57 174.69+22.48 

VLDL (mg/dl) 18.12+8.42 15.42+4.56 35.29+3.10 31.57+5.47 41.04+6.52 38.06+6.45 

Tot.chol/HDL ratio (mg/dl) 4.24+0.61 3.98+0.69 3.94+0.62 4.09+0.52 5.12+0.71 5.09+0.78 

Triglycerides (mg/dl) 103.25+31.38 95.99+32.18 149.44+22.63 145.15+17.89 188.91+25.32 179.10+24.57 

F.P. G (mg/dl) 101.39+12.28 96.27+13.99 110.12+12.24 103.05+6.68 197.93+20.05 186.31+18.41 

HbA1C (%) 5.20+0.48 4.91+0.56 6.00+0.63 5.80+0.51 7.04+0.64 6.47+0.69 

Parameter  

BMI  20.83+1.67 19.74+1.37 23.09+2.07 20.39+1.92 27.64+3.64 26.05+1.68 
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Parameter Control (n=100) Borderline (n=84) Diabetes type-II families(n=90) 

2-Hour Plasma Glucose (2h-PG) 
(mg/dl) 

106.79+14.52 163.17+14.20 250.17+26.81 

Total Cholesterol(mg/dl) 161.78+19.37 185.82+18.88 236.50+19.35 

HDL(mg/dl) 40.03+5.89 46.99+6.66 47.03+4.33 

LDL(mg/dl) 104.09+12.87 129.82+12.02 179.04+21.96 

VLDL(mg/dl) 16.77+8.46 33.83+4.80 39.84+6.62 

Tot.chol/HDL ratio (mg/dl) 4.11+0.66 4.06+0.58 5.08+0.73 

Triglycerides(mg/dl) 99.62+31.86 149.07+20.39 184.99+25.35 

Fasting Plasma Glucose (FPG) 
(mg/dl) 

99.83+13.36 107.87+10.42 193.28+20.14 

HbA1C(%) 5.05+0.54 5.97+0.58 6.81+0.71 

BMI 20.29+1.62 22+2.40 27.01+3.10 

Table III: Correlation of 2h-PG with control, borderline and Type 2 diabetes subjects (Male & Female) 

Parameter 
 

Correlation  

Control (n=100)  Borderline (n=84)  Diabetes type-II families (n=90)  

Male (n=60) 
Mean+SD 

Female (n=40) 
Mean+SD 

Male (n=42) 
Mean+SD 

Female (n=42) 
Mean+SD 

Male (n=54) 
Mean+SD 

Female 
(n=36) 

Mean+SD 

Total  Cholesterol 
(mg/dl) Correlation (r) 

0.37 -0.09 0.43 -0.05 0.94 0.63 

HDL (mg/dl) Correlation (r) 0.17 -0.04 0.00 -0.26 -0.55 0.04 

LDL (mg/dl) Correlation (r) 0.23 0.24 0.30 0.55 0.93 0.52 

VLDL (mg/dl) Correlation (r) 0.10 -0.12 0.07 0.07 0.17 -0.07 

Tot.chol/HDL ratio 
(mg/dl) Correlation (r) 

0.11 -0.04 0.22 0.17 0.91 0.29 

Triglycerides (mg/dl) 
Correlation (r) 

0.07 0.18 0.60 0.82 0.96 0.53 

Fasting Plasma Glucose 
(mg/dl) Correlation (r) 

0.10 0.03 0.17 0.47 0.27 -0.09 

HbA1C (%) Correlation (r) -0.04 0.02 -0.15 -0.07 0.33 0.24 

BMI Correlation (r) 0.15 0.24 0.24 0.05 0.22 0.57 

r=0.813 

r=0.73 
r=0.10  

r=0.21  

Table II: Mean and St. Dev. Values of 2h-PG, lipid profile, HbA1C and BMI of control, borderline and Type 2 
diabetes subjects (Male & Female combined data) 
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with HDL. Slight increase in values can be seen in 
males of borderline group with cholesterol, LDL, 
VLDL, Cholestrol / HDL ratio, triglycerides, and BMI 
(Table IV, Fig.1-4).  

DISCUSSION 

The slight correlation is observed in case of male  
control with total cholesterol and LDL. In case of  
borderline male group slight correlation of 2h-PG is 
observed with total cholesterol, LDL, VLDL, total  
Cholestrol/HDL ratio, triglycerides, while in case of 
female borderline group is have positive correlation 
with LDL, triglycerides and slightly with FPG because 
these belong the families where there is clear heredity 
of diabetes and were hyperglycemic, but yet they were 
not diagnosed with diabetes. The negative correlation 
is observed in HbA1C.  
The reason that LDL & VLDL are increased in  
borderline and in diabetes type-2 is because of altered 
metabolism9,17. The reason being HDL is negatively 
correlated because HDL tends to increase in normal 
subjects while it decreases with increase in lipid  
profile18. The insulin can lead to a decrease of an 
enzyme called lipoprotein lipase. The lipoprotein  

lipase enzyme breaks up the triglycerides in very  
low-density lipoprotein cholesterol so they can store 
inside fat tissue. Without enough lipoprotein lipase, 
diabetics may have a high triglyceride level19. The  
diabetics who do not control their sugar level can have 
a triglyceride level and can cause the pancreatic  
inflammation20. Certain researches reveal that  
pancreatitis makes diabetes management even more 
difficult by inducing peripheral insulin resistance21. 
Studies conducted in china reports that people with 
T2DM may show increased risk of some type of  
cancers to develop22 and higher BMI can be an  
important player in the development of cancers  
specially in females with type 2 Diabetes Mellitus23. 
The ADA (American diabetic association) and AHA 
(American heart association) both have acknowledged 
that diabetes can be considered as coronary heart 
disease equivalent and patients should be start taking 
treatment for secondary prevention of coronary heart 
disease24. 
Strong evidence suggests lifestyle interventions in 
people at high risk for diabetes and for people with 
strong familial disposition of disease furthermore its 
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Table IV: Correlation of 2h-PG with control, borderline and Type 2 diabetes subjects (Combined data) 

Parameter Control (n=100) Borderline (n=84) Diabetes type-II families (n=90) 

Total Cholesterol (mg/dl) Correlation (r) 0.13 0.17 0.81 

HDL (mg/dl) Correlation (r) 0.03 -0.04 -0.21 

LDL (mg/dl) Correlation (r) 0.28 0.46 0.73 

VLDL (mg/dl) Correlation (r) 0.07 0.21 0.10 

Total Chol / HDL ratio 
(mg/dl) Correlation (r) 

0.07 0.17 0.62 

Triglycerides 
(mg/dl) Correlation (r) 

0.16 0.70 0.78 

Fasting Plasma Glucose (mg/dl) Correlation (r) 0.10 0.30 0.06 

HbA1C (%) Correlation (r) 0.06 -0.08 0.29 

BMI Correlation (r) 0.26 0.19 0.22 

r=0.21 

r=0.13 

r=0.22 

r=0.29 
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onset can be delayed by keeping good control upon 
cardio metabolic risk factors like blood sugar, blood 
pressure, and lipids25. 

CONCLUSION 

Diabetic patients have the high risk of developing 
various diseases including CVD. Observance of lipid 
guidelines is very important for improvement of 
disease. According to our estimates there is positive 
correlation of 2h-PG with the lipid profile. As the level 
of glucose in blood is increasing the lipid profile also 
tend to increase. There is an important relationship in 
between 2h-PG and lipid profile. In this study, males 
had higher levels lipid profile as compared to females. 
We will further confirm our findings by extending our 
research in other parts of the Sindh, Pakistan. 
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