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Table 5. Multiple regression analysis of HDL-cholesterol

Parameter

Univariate Multivariate

β SE P value β SE 95% CI 

Age (years) 0.001 0.002 0.558

Sex (male=1 / female=2) 0.110 0.034 0.001 0.070 0.034 0.003 to 0.138

BMI (kg/m2) -0.017 0.005 0.002

Family history of DM (yes=1 / no=0) -0.121 0.033 <0.001 -0.107 0.032 -0.170 to -0.045

AUC insulin (nmol/l min-1) -0.008 0.008 0.329

AUC glucose (mmol/l min-1) -0.205 0.179 0.254

Waist to hip ratio x 100 -0.009 0.002 <0.001 -0.006 0.003 -0.011 to -0.001

Triglycerides (mmol/l) -0.102 0.027 <0.001 -0.069 0.027 -0.122 to -0.015

β: regression coefficient; SE: standard Error; CI: confidence interval; DM: diabetes mellitus; AUC: area under the curve; BMI: body 
mass index.

Table 4. Correlation of lipid levels with area under the curves of insulin, glucose and proinsulin

Area under the curve 

Triglycerides Total cholesterol HDL-cholesterol LDL-cholesterol

Cases 
r 

(P value)

Controls 
r 

(P value)

Cases 
r 

(P value)

Controls 
r 

(P value)

Cases 
r 

(P value)

Controls 
r 

(P value)

Cases 
r 

(P value)

Controls 
r 

(P value)

Insulin  
(nmol/l min-1)

0.095
(0.313)

0.354
(<0.001*)

0.254
(0.01*)

0.176
(0.06)

-0.006
(0.95)

-0.098
(0.30)

0.233
(0.013*)

0.099
(0.297)

Glucose  
(mmol/l min-1)

0.186
(0.05*)

0.222
(0.02*)

0.034
(0.72)

0.173
(0.06)

-0.127
(0.18)

-0.013
(0.89)

-0.005
(0.96)

0.113
(0.23)

Proinsulin  
(nmol/l min-1)

0.201
(0.056)

0.323
(0.003*)

0.211
(0.044*)

0.020
(0.85)

-0.099
(0.348)

0.024
(0.85)

0.150
(0.07)

-0.100
(0.36)

HDL: high density lipoprotein; LDL: low density lipoprotein.
*Significant at 0.05 level.

peptide was also significantly higher (p=0.02) in cases. 
Insulin sensitivity, disposition index, serum TG, total 
and LDL-cholesterol were not significantly different. 
In the higher age (≥24 years) group, along with low 
HDL levels (p=0.005) there was significantly higher 
LDL-cholesterol in cases (p=0.02). Serum TG, total 
cholesterol, area under curves of glucose, insulin, pro-
insulin, AUC proinsulin/AUC C-peptide, whole body 
insulin sensitivity index and disposition index showed 
no significant difference between cases and controls.

In Table 4 the correlation between area under the 
curve of glucose, insulin and proinsulin with lipid lev-
els is demonstrated. Area under the curve of glucose 
showed correlation with triglyceride levels in both 
cases (p=0.050) and controls (p=0.020). Area under 
the curve of insulin correlated with total cholesterol 

and LDL-cholesterol in cases (p=0.010), and with 
triglyceride levels in controls (p <0.001). The area 
under the curve of proinsulin showed correlation with 
triglyceride levels only in controls (p=0.003) and mar-
ginal non-significant correlation in cases (p=0.056). 
HDL-cholesterol did not show any statistically signifi-
cant correlation with area under the curves of glucose, 
insulin or proinsulin either in cases or in controls.

A multiple regression analysis was performed 
to study the effect of possible predictors on HDL-
cholesterol and LDL-cholesterol. On a univariate 
analysis, lower HDL-cholesterol levels were associ-
ated with male gender, a positive family history of 
DM, higher BMI, waist to hip ratio and triglyceride 
levels. On a multivariate analysis, lower HDL levels 
were associated with male gender, a positive family 




