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Table 3. Multiple regression analysis with dependent variable 
HOMA-IR

Beta t p

Waist 0.726 3.948 < 0.001
Age -0.116 -0.637 0.528
BMI -0.026 -0.116 0.908
Note: BMI: Body mass index, model r2=0.425, significant dif-
ferences: p <0.05.

Table-2. Correlation of HOMA-IR and CRP with studied param-
eters

HOMA-IR CRP

r p r p

Age 0.373 0.016 -0.087 0.587
Weight 0.509 0.001 0.01 0.949
BMI 0.422 0.006 0.198 0.214
Waist circumference 0.509 <0.001 0.187 0.241
Total-Cholesterol 0.219 0.168 0.086 0.591
Triglyceride 0.196 0.220 -0.103 0.521
LDL-Cholesterol 0.196 0.219 0.165 0.302
HDL-Cholesterol 0.008 0.959 -0.121 0.449
Fibrinogen 0.035 0.827 0.264 0.096
FMD 0.163 0.309 -0.104 0.520
CRP 0.017 0.915

Note: BMI: Body mass index, CRP: C-reactive protein, FMD: 
Flow mediated dilatation, HDL-C: High density lipoprotein-
cholesterol, HOMA-IR: Homeostasis model assessment of 
insulin resistance, LDL-C: Low density lipoprotein cholesterol, 
significant differences: p <0.05.

Obesity is a well known major factor in the de-
velopment of insulin resistance. Obesity, especially 
abdominal obesity, has a negative impact on insulin 
sensitivity.19 The Framingham study20 has clearly shown 
that increasing weight is associated with an increased 
incidence of cardiovascular events in adults. Insulin 
resistance is considered to be a strong predictor of 
cardiovascular disease even in the absence of glucose 
intolerance.21 Elevated plasma insulin concentrations 
after an oral glucose tolerance test have been found 
to be an independent predictor of coronary artery 
disease in the Paris Prospective Study.22 Insulin re-
sistance is associated with the development of risk 
factors for atherosclerosis including an atherogenic 
lipid profile and endothelial dysfunction.2 Sinaiko 
et al8 found that insulin resistance at age 13 years 
predicts systolic blood pressure and triglyceride levels 
at age 19 years. The association between obesity and 
insulin resistance is not only related to age and sex 
specific BMI percentiles but may also be related to fat 
distribution. Central obesity, which can be assessed by 
waist circumference measurement, has been found to 
be associated with insulin resistance more frequently 
than peripheral body fat distribution.2,21

Elevated concentration of CRP is an independent 
risk factor for cardiovascular disease.16 CRP levels 
are increased in childhood obesity.23 Data from the 
Third National Health and Nutrition Examination 
Survey (NHANES-III) have demonstrated that the 
CRP levels are elevated in children of the higher per-
centiles of BMI.24 The Cardiovascular Risk in Young 
Finns Study25 has shown that the direct correlation 
between hs-CRP and carotid intima-media thickness 
is driven by the effects of adiposity. A relationship 
between obesity and inflammation possibly explains 
the high levels of CRP in obesity.13 Despite adequate 
data from studies in childhood obesity, our findings 
of higher CRP levels and impaired insulin sensitivity 
in children who are at risk for overweight are novel. 
The Expert committee has recommended that pro-
longed weight stabilization is an appropriate goal for 
children over 7 years if their BMI is between the 85th 
and 94th percentiles and if they have no secondary 
complications of obesity.1 However, the data of our 
study suggest that being at risk for overweight per se 
may be associated with some alterations in inflam-
mation and insulin resistance which can lead to high 

HOMA-IR index was positively correlated with 
age, weight, BMI and waist circumference (Table 2). 
Waist circumference was a significant predictor of 
HOMA-IR index even after adjustment for age and 
BMI (Table 3). Correlation analysis did not reveal any 
statistically significant relationships between serum 
CRP levels and other variables (Table 2).

Discussion

The children at risk for overweight had higher 
levels of serum CRP and higher values of insulin 
resistance indices. Although these children had a 
decreased percentage of FMD and more atherogenic 
lipid profiles, differences did not reach statistical sig-
nificance. Waist circumference was the main predictor 
of insulin resistance in these children.




