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crest and the lowest border of the rib cage), a wide 
flat plastic tape strip was used.12 Lange calipers (Beta 
Technology Inc, Santa Cruz) were used for the triceps 
(Ts) skinfold, measured at the midpoint between the 
acromion and the olecranon, the subscapular (Ss) 
skinfold, measured at 1 cm below the inferior angle of 
the scapula, and the suprailiac (SIs) skinfold, measured 
1 cm over the iliac crest at the midaxillary line. Body 
fat percentage (BF%) was calculated using Slaughter 
equations.16 All measurements were taken three times 
and an average value was recorded. Circumferences 
and skinfolds were measured on the left side of the 
body. BMI and WHtR were also calculated. WHtR 
>0.5 was considered elevated and identified children 
as abdominally obese.10

Overweight and obesity status was calculated using 
the IOTF,8 WHO9 and CDC criteria.7 Epi Info software 
v 3.5.1, developed by CDC, was used for the calcula-
tion of all percentiles. AnthroPlus software v 3.0.1, 
delivered by the WHO, was used for the calculation 
of z scores according to the WHO growth charts.

Statistical analysis
Statistical analysis was performed using SPSS v.17 

software (SPSS Inc, Chicago I11). Continuous and 
categorical variables are presented as mean±SD and 
as percentages, respectively. Differences in categori-
cal variables between groups were evaluated with the 
chi-square test. Differences in continuous variables 
between groups were evaluated with one-way analy-
sis of variance and post-hoc; pairwise comparisons 

were performed with the Holm-Sidak test. Statistical 
significance was set at p<0.05.

Results

Anthropometric characteristics of preschool chil-
dren of both sexes, classified into age categories, 
are depicted in Table 1 and in Figures 1, 2, 3 and 4. 
Overall, BMI was higher –at the limit of significance 
(p=0.052)– in boys than in girls. WC and WHtR 
showed no statistical difference, while BF% was 
higher in girls than in boys. As presented in Table 2, 
an increase in WC and a decrease in WHtR by age 
categories was observed in both genders (p for trend 
<0.001), while an increase in BF% was found only 
in girls (p for trend =0.039).

Table 3 shows prevalence of overweight and obe-
sity according to the IOTF, WHO and CDC refer-
ences. The overall overweight prevalence according 
to IOTF, WHO and CDC were 21.2%, 32.6% and 
30.5%, respectively. Concerning overweight, the rates 
as per the IOTF criteria were 1.54 and 1.44 times 
significantly lower compared to these of the WHO 
(p<0.001) and CDC (p<0.001), respectively. CDC 
overweight percentage was 1.07 times significantly 
lower compared to WHO (p<0.001). Obesity rates 
derived from the IOTF, WHO and CDC references 
were 5.8%, 5% and 13.5%, respectively. CDC dem-
onstrated 2.33 and 2.70 times significantly higher 
obesity prevalence compared to IOTF (p<0.001) and 
WHO (p<0.001), respectively.

Table 1. Comparison of anthropometric parameters between genders in each age category

Age 
groups

Body mass index (kg/m2) Waist circumference (cm) Waist-to-height ratio Body fat %
Boys Girls p Boys Girls p Boys Girls p Boys Girls p

2-3 years 
(n=73)

16.32±1.58 16.45±1.90 0.756 49.73±3.66 48.46±3.05 0.123 0.55±0.04 0.53±0.04 0.237 14.28±3.49 15.43±3.13 0.152

3-4 years 
(n=292)

16.50±1.68 16.03±1.93 0.029 50.75±3.66 50.09±3.12 0.104 0.51±0.04 0.52±0.03 0.258 14.32±3.75 14.81±3.04 0.226

4-5 years 
(n=404)

16.63±1.78 16.35±1.69 0.095 52.71±4.10 52.10±3.95 0.130 0.50±0.03 0.50±0.03 0.364 14.23±4.25 15.83±4.12 <0.001

5-6 years 
(n=246)

16.38±2.05 16.42±2.25 0.904 53.13±4.41 53.39±5.04 0.672 0.48±0.04 0.49±0.04 0.375 14.59±4.58 16.13±4.48 0.010

Overall 
(n=1006)

16.51±1.80 16.28±1.91 0.052 51.98±4.18 51.61±4.23 0.163 0.50±0.04 0.50±0.04 0.785 14.35±4.13 15.59±3.91 <0.001

p<0.05 for statistical significant difference.


