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and/or LDL-C levels above 100 mg/dl are associated 
with increased risk for CVD. Based on the above 
recommendations we categorized biochemical indi-
ces as follows: TC (Normal <170 mg/dl, High >170 
mg/dl), HDL-C (Normal >40 mg/dl, High <40 mg/
dl), LDL-C (Normal <100 mg/dl, High >100 mg/
dl), TRIG (Normal <75mg/dl, High >75 mg/dl), 
(American Academy of Paediatrics 1992) and GLU 
(Normal <100 mg/dl, High >100 mg/dl).4

Statistic analysis

Following application of Levene’s test (of homo-
geneity of variance), Analysis of Covariance was used 
to assess differences in average concentrations of 
HDL and LDL-C, TC, TRIG, GLU, SBP, DBP and 
BMI, adjusted for age and gender. In addition, the 
Chi squared test was used to detect the differences in 
the frequencies of several MetS parameters between 
2011 and 1989 (BMI, blood pressure, SBP, DBP, 
HDL and LDL-C, TC, TRIG and GLU categories 
as described above). The level of significance for the 
analysis was set at α=5%, while the data analysis 
was performed with the use of the statistic package 
PASW SPSS (Version 18).

Results

The study sample in 1989 consisted of 150 partici-
pants, 85 girls (56.7%) and 65 boys (43.3%), while the 
study sample in 2011 consisted of 30 girls (45.5%) and 
36 boys (54.5%), p=0.185. The mean age in the 1989 

subjects was 13.1 years (standard deviation=0.62), 
while in 2011 mean age was 13.6 years (standard 
deviation = 0.9), p=0.061.

As depicted in Table 1, the TRIG & HDL-C 
levels were not found to differ between the two time 
periods (Mean difference=-7.9, 95% CI for differ-
ence= -28.8 to -12.9, p=0.452 & Mean difference= 
3.5, 95% CI for difference =-1.2 to 8.2, p= 0.114, 
respectively). However, in 2011 the GLU levels were 
lower by 6.1mg/dl, p=0.001. Similarly, SBP (-8.2 mm 
Hg, 95% CI for difference: -11.2 mm Hg to -5.2 mm 
Hg, p<0.001), DBP (-17.1 mm Hg, 95% CI for dif-
ference: -19.4 mm Hg to -14.7 mm Hg, p<0.001), TC 
(-13.5 mg/dl, 95% CI for difference: -24.7 mg/dl to 
-2.4 mg/dl, p=0.018) and LDL-C (-16.4 mg/dl, 95% 
CI for difference: -27 mg/dl to -5.8 mg/dl, p=0.03) 
levels were significantly lower in 2011. By contrast, 
BMI differed between the two time periods, as the 
mean change from 1989 to 2011 was 2.5 kg/m2 (95% 
CI for difference: 1.5 kg/m2 to 3.5 kg/m2, p<0.001).

The comparison of BMI and blood pressure lev-
els of 1989 and 2011 is displayed in Table 2. The 
comparison is presented both in total numbers of 
adolescent participants and by gender. As is shown, 
adolescent BMI levels during 2011 were higher com-
pared to 1989. Specifically, 77.3% of the 1989 study 
population had a normal weight versus 53% of the 
population in 2011. Similarly, in 1989 21.3% of the 
population was overweight versus 25.8% in 2011. 
Finally, the percentage of obese adolescents in 2011 

Table 1. Mean changes for anthropometric measurements and biochemical markers among 12 to 14 year olds of rural areas of Heraklion, 
Crete (2011 and 1989)

12-14 years old

2011
N=66

1989
N=150 Mean  

Difference 
95% CI  

for difference p-valueMean (SE) Mean (SE)

Mean systolic blood pressure, mm Hg* 109.0 (1.3) 117.2 (0.8) -8.2 -11.2 to -5.2 <0.001

Mean diastolic blood pressure, mm Hg* 61.5 (1.0) 78.6 (0.6) -17.1 -19.4 to -14.7 <0.001

Body Mass Index, kg/m2 22.9 (0.4) 20.4 (0.3) 2.5 1.5 to 3.5 <0.001

Blood Glucose, mg/dl‡ 84.8 (1.2) 90.9 (1.2) -6.1 -9.5 to -2.6 0.001

Triglycerides, mg/dl‡ 73.4 (7.2) 81.3 (7.3) -7.9 -28.8 to -12.9 0.452

Total Cholesterol, mg/dl‡ 162.1 (3.8) 175.6 (3.9) -13.5 -24.7 to -2.4 0.018

HDL-C, mg/dl‡ 52.3 (1.6) 48.8 (1.6) 3.5 -1.2 to 8.2 0.144

LDL-C, mg/dl‡ 94.9 (3.6) 111.3 (3.7) -16.4 -27.0 to -5.8 0.001

* Missing values: 2011= 2 (3.0%). ‡ Missing values: 1989=95(63.3%), 2011= 9 (13.6%).
Adjusted for age and gender. Analysis of covariance.




