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hyper-proinsulinemia in cases (p=0.04).

There was no statistically significant difference in 
plasma triglyceride or total cholesterol between the 
two groups. LDL-cholesterol was marginally higher 
in cases compared to controls (p=0.046). The cases 
had lower HDL-cholesterol (1.09±0.22 vs 1.21±0.3, 
p <0.001) and higher triglyceride to HDL-cholesterol 
ratio (3.0±1.7 vs 2.6±1.7, p=0.013). Percent body 
fat was not statistically different between cases and 
controls. Table 2 compares the number of subjects 
with abnormal lipid levels. The number of subjects 

with low HDL-cholesterol (<1.03 mmol/l for age >18 
and 0.9 mmol/l for age ≤18) was higher in cases com-
pared to controls (p=0.015). The probability (based 
on odds ratio) of HDL below limit was almost two 
times higher for cases compared to controls.

A sub-analysis of the data was carried out based 
on the age of the subjects (age up to 24 years and ≥24 
years) (Table 3). In the younger age group (<24 years), 
HDL-cholesterol was significantly lower (p=0.017) and 
TG to HDL ratio was significantly higher (p=0.02) in 
cases compared to controls. AUC proinsulin/AUC C-

Table 2. Frequencies of lipid abnormalities in cases (n 114) and controls (n 114)

Lipid abnormality
Offspring of diabetics 

n (%)
Controls 

n (%) P value *
Odds ratio 

95% CI

Triglyceride ≥1.69 mmol/l 26 (22.8) 19 (16.7) 0.244 1.48 (0.73-3.01)

Total cholesterol ≥5.2 mmol/l# 13 (11.4) 16 (14.0) 0.551 0.79 (0.34-1.84)

HDL-cholesterol <1.03 mmol/l## 45 (39.4) 28 (24.5) 0.015* 2.0 (1.09-3.68)

LDL-cholesterol ≥2.58 mmol/l### 42 (36.8) 29 (25.4) 0.06 1.71 (0.93-3.1)

HDL: high density lipoprotein; LDL: low density lipoprotein; 
Limit used for up to age 18 years: # ≥4.4 mmol/l,  ## ≤0.9 mmol/l,  ### ≥2.84 mmol/l.  *Significant at 0.05 level.

Table 3. Lipid and glucose homeostasis parameters in the two sub-groups of cases and controls classified on the basis of age (age <24 years 
and age ≥24 years)

Parameter

Age <24 years Age ≥24 years

Cases
n:62

Controls
n:62 P value

Cases
n:52

Controls
n:52 P value

Age (years) 18.5±4.3 18.7±4.5 0.76 30..5±6.0 30.6±6.4 0.95

BMI (kg/m2) 19.7±3.1 19.2±2.9 0.38 22.2±2.2 21.5±2.8 0.16

Triglyceride (mmol/l) 1.25±0.5 1.08±0.4 0.07 1.41±0.6 1.46±0.8 0.97

Total cholesterol mmol/l 3.77±0.7 3.75±0.8 0.84 4.43±0.8 4.22±0.84 0.21

HDL (mmol/l) 1.10±0.23 1.22±0.3 0.017* 1.07±0.23 1.20±0.21 0.005*

LDL (mmol/l) 2.09±0.6 2.03±0.7 0.57 2.69±0.6 2.35±0.8 0.02*

TG to HDL ratio 2.78±1.5 2.2±1.1 0.02* 3.3±1.9 3.0±2.2 0.27

AUC glucose (mmol/l min-1) 685.4±92 685.7±80 0.97 717±109 701±98 0.45

AUC insulin (nmol/l min-1) 39.7±22 34.6±15 0.14 43.8±24 38.4±24 0.07

AUC proinsulin (nmol/l min-1) 4.12±1.7 3.69 ±1.4 0.17 3.96 ±1.4 3.74±1.8 0.22

AUC proinsulin/AUC C-peptide 0.019±0.008 0.016±0.005 0.02* 0.015±0.004 0.015±0.004 0.63

WBISI 7.2±3.5 7.9±3.9 0.18 6.9±3.7 9.0±8.9 0.19

Disposition index 2.24±0.6 2.53±1.1 0.09 2.42±0.9 2.70±1.5 0.36

BMI: body mass index; HDL: high density lipoprotein; LDL: low density lipoprotein; TG: triglycerides; AUC: area under the curve; 
WBISI: whole body insulin sensitivity index.
*Significant at 0.05 level.  




