
Table 1. Collected and derived data of examined rhythmic and artistic gymnasts. Data are expressed as mean ± SD, p values express dif-
ferences between elite female RG and AG

Variables
Rhythmic gymnasts

(n=215)
Artistic gymnasts

(n=113)

pMean SD Mean SD

Age (years) 19.0 1.6 18.9 1.7 =0.608

Mean final height (cm) 167.65 5.5 157.5 5.9 <0.001

Final height SDS 0.91 0.9 -0.79 0.9 <0.001 

Mean Target Height (cm) 163.5 5.7 160.1 5.0 <0.001

Target height SDS 0.41 0.87 -0.35 0.84 <0.001

Δ Final - target height (cm) 4.11 5.27 -2.57 5.85 <0.001

Δ Final - target height SDS 0.7 0.9 -0.4 0.97 <0.001 

Weight SDS -0.52 0.9 -0.55 0.6 =0.738

BMI (Kg/m2) 18.4 1.5 20.5 1.6 <0,001 

Body fat (%) 14.7 5.0 16.4 4.99 0.007

No. of competitions/year 7.2 3.4 8.6 4.3 0.003

Training intensity (hours/week) 33.9 10.9 29.4 11.5 <0.001 

Age of onset of training (years) 8.2 2.8 6.7 2.7 <0.001

Age of menarche (years) 15.6 (n=180) 1.9 15.5 (n=97) 1.6 =0.658

SDS: standard deviation score; BMI: body mass index
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Growth velocity was calculated after two consecu-
tive height measurements of the same individual within 
a time period of 1 year ±3 months.

No funds were available for the study. The facilities 
were provided by the F.I.G. and U.E.G. Appropri-
ate acknowledgments are included at the end of the 
manuscript.

Statistical Analysis

Two-tailed independent sample t-tests were used 
for comparison of data between the different groups. 
Pearson’s two-tailed product moment correlation 
coefficient was used to evaluate the strength of cor-
relation between the different variables. Multiple 
regression analysis was performed to ascertain the 
independent predictive value of each parameter 
proved to be significant according to Pearson’s cor-
relation coefficient. Significance level was set to 5%. 
All statistics were performed using SPSS for Windows, 
version 9.0.1 (Chicago, Illinois, 6061 USA).

Results

Mean values for collected and derived data (in-

considered as final adult height only if two consecu-
tive height measurements (spaced apart by at least 
one year) were equal i.e. did not differ.

All athletes completed a questionnaire that in-
cluded questions on age of training commencement, 
the intensity of training, the number of competitions 
per year (as an index of exposure to stress), the age of 
menarche and several family data including paternal 
and maternal heights, etc. The reported target height 
in centimetres was estimated using the mid-parental 
height as an index of genetic predisposition to final 
height. The equation used for reported target height 
was: target height= (father’s height-13+mother’s 
height)/2 cm.12 It is to be noted that target height is 
not an accurate estimation and rather reflects a range 
of probabilities within 1 SD from the mean. This 
represents a deviation of approximately a minimum 
of 5 cm17 and a maximum of 8.5 cm in females,18 in 
both directions. Height and weight were expressed 
as the standard deviation score (SDS) of the mean 
height and weight for age that represent the 50th 
percentile of normal values distribution, according to 
Tanner’s standards.19,14 The SDS was also calculated 
for reported target height.




