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Discussion

The findings of the present study indicated sev-
eral changes in MetS risk factors over time in a 
rural adolescent population of Crete, Greece. More 
specifically, alarming trends in overweight and obe-
sity were observed from 1989 to 2011. On the other 
hand, blood pressure levels were found to be lower 
in 2011. Moreover, more participants in 1989 were 
above the cut-off points for normal LDL-C and TC 
levels in comparison to 2011.

The current existence of an obesity epidemic in 
childhood and adolescence is beyond any doubt.13 
Indeed, the estimated prevalence of obesity during 
1960’s in the USA was 4.2% for the ages 6-11 and 
4.6% for the ages 12-1927 compared to the period 
2007-2008 when its prevalence rose to 19.6% and 
18.1%, respectively.28 Likewise, a study conducted in 
Japan with participants aged 6-14 years old showed 
that obesity levels doubled between 1974 to 1993.29 
Similarly, in the United Kingdom, Lobstein et al30 
found that obesity levels in children 7-11 years old 
rose from 8% to 20% in the period 1984-1998, while in 
France an increase of 12% was observed for the ages 

5-12 years old from 1980 to 1991.31 Finally, a study 
conducted in Greece found that obesity levels were 
7% higher among adolescents today compared with 
the results of a 1942 study (6-12 years old).32 Several 
Greek studies mainly in rural adolescent popula-
tions have also reported the alarming prevalence of 
obesity.20,21,33 Tambalis et al33 found that obesity in ru-
ral areas increased significantly from 7% in 1997 to 
13% in 2008 in girls and from 8.2% to 14.1% in boys. 
Furthermore, the annual rate of obesity increase was 
40%-50% higher in children from rural areas despite 
the higher fitness level.33 In addition, a cross-sectional 
comparative study conducted by Smpokos et al34 in 
1st grade children in Crete, Greece, during 1992/93 
and 2006/07 found that in 2006/07 boys had a higher 
percentage of overweight/obesity compared to those 
in 1992/93 (33.7% vs. 19.4% p <0.001), while the 
percentage of overweight/obese girls in 2006/07 had 
also increased significantly over 1992/93 (34.6% vs. 
24.5% p=0.024). It is thus clear that over the years an 
increase in obesity levels even in rural populations has 
been observed, as also indicated by the present study.

Obesity during childhood and adolescence is one 

Table 3. Serum lipids and glucose levels comparison, between 2011 and 1989, among 12 to 14 years old adolescents, of rural areas of Her-
aklion Crete

12-14 years old All cases Girls Boys

2011 N (%) 1989 N (%) p- value 2011 N (%) 1989 N (%) p- value 2011 N (%) 1989 N (%) p- value

HDL-C

<40 mg/dl 9 (15.8) 10 (18.5)
0.803

1 (4) 4 (12.1)*
0.378

8 (25) 6 (28.6)
1.00

>40 mg/dl 48 (84.2) 44 (81.5) 24 (96) 29 (87.9) 24 (75) 15 (71.4)

LDL-C

<100 mg/dl 33 (57.9) 16 (29.1)
0.002

12 (48) 10 (29.4)
0.179

21 (65.6) 6 (28.6)
0.012

>100 mg/dl 24 (42.1) 39 (70.9) 13 (52) 24 (70.6) 11 (34.4) 15 (71.4)

Total Cholesterol

<170 mg/dl 36 (63.2) 20 (36.4)
0.008

14 (56) 12 (35.3)
0.184

22 (68.8) 8 (38.1)
0.047

>170 mg/dl 21 (36.8) 35 (63.6) 11 (44) 22 (64.7) 10 (31.2) 13 (61.9)

Blood Glucose

<100 mg/dl 54 (94.7) 51 (92.7)
0.714

24 (96) 32 (94.1)
1.00

30 (93.8) 19 (90.5)
1.00

>100 mg/dl 3 (5.3) 4 (7.3) 1 (4) 2 (5.9) 2 (6.2) 2 (9.5)

Triglycerides

<75 mg/dl 33 (57.9) 34 (61.8)
0.703

11 (44) 18 (52.9)
0.339

22 (68.8) 16 (76.2)
0.395

>75 mg/dl 24 (42.1) 21 (38.2) 14 (56) 16 (47.1) 10 (31.2) 5 (23.8)

2011: Total = 57 (100%), Girls = 25 (43.8%), Boys = 32 (56.2%). 1989: Total = 55 (100%), Girls = 34 (61.8%), Boys = 21 (38.2%)
*Missing value in 1989 girls = 1 (2.9%). Chi squared analysis.




