
Table 2. Final height standard deviation score for rhythmic and artistic gymnasts: Correlations coefficients

Variables
Rhythmic gymnasts

(n=215)
Artistic gymnasts

(n=113)

Target height SDS n=215, r=0.52, p<0.001 n=113, r=0.464, p<0.001

Δ Final -Target height SDS n=215, r=0.428, p<0.001 n=113, r=0.538, p<0.001

Weight SDS n=215, r=0.280, p<0.001 n=113, r=0.774, p<0.001

BMI (Kg/m2) n=215, r=-0.047, p=0.587 n=113, r=0.256, p=0.008

Body fat (%) n=215, r=-0.026, p=0.715 n=113, r=-0.200, p<0.048

No. of competitions/year n=208, r=0.094, p=0.201 n=113, r=0.033, p=0.744

Intensity of training (hours/week) n=206, r=0.33, p=0.658 n=113, r=-0.276, p=0.002

Age of onset of training (years) n=211, r=-0.062, p=0.419 n=113, r=-0.006, p=0.954

Age of menarche (years) n=175, r=0.181, p=0.016 n=95, r=-0.091, p=0.379

SDS: standard deviation score; BMI: body mass index

Table 3. Final height standard deviation score for examined rhythmic and artistic gymnasts: multiple regression analysis

Variables Rhythmic gymnasts Artistic gymnasts

Weight SDS b=0.174, t=3.273, p=0.001 b=1.141, t=19.87, p<0.001

Target height SDS b=0.527, t=8.432, p<0.001 b=0.137, t=3.307, p<0.001

Age of menarche b=0.097, t=3.367, p=0.001 -

r2 0.368 0.797

SDS: standard deviation score
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the parental height is usually well recorded in the 
youngster’s mind, knowing that their height is usually 
proportional to their parent’s height, prediction of 
final height through target height is not an accurate 
estimation and rather reflects a range of probabilities 
within 1 SD from the mean. This represents a devia-
tion of approximately a minimum of 5 cm18 and a 
maximum of 8.5 cm in females,19 in both directions. 
Indeed, in artistic gymnastics, the estimated difference 
in cm approaches this minimum deviation, while still 
remaining well within the error of the predication 
equation. In the event that the noted deviations from 
the reported target height were greater, then we would 
not be facing an impairment of growth potential but 
a true growth disorder. Therefore, the possibility of 
a slight impairment of growth potential, even when 
exhibited within the normal limits of growth, should 
be seriously taken into account.

In contemporary high power gymnastics, require-
ments for international records have driven the hours 
of training to more than 30 hours per week, compared 
to 15 h during the seventies and 20 h during the eight-

ies. By contrast, local gymnastic activity at college 
or club level remains moderate and does not appear 
to negatively affect final height.3,4,20 Erlandson et al 
reported prospective data from young, moderately 
trained female gymnasts showing that gymnasts fol-
lowed the natural growth pattern of a late maturing 
individual resulting in a completely normal final 
height.20 Athletic performance at the level of top 
champions, on the other hand, reflects the highest 
level of stress and intensive physical training to which 
gymnasts are exposed. To our knowledge, this is 
the first time that a slight impairment of adult final 
height has been documented in high competitive level 
elite contemporary artistic gymnastics, thus seriously 
prompting the demand for intervention on the part 
of the International Gymnastics Community for the 
protection of athletes’ health.

The reason for the discrepancy between RG and 
AG in achieving the predicted final adult height is 
not readily apparent. The observed difference should 
be, at least in part, attributed to individual sport char-
acteristics. Rhythmic and artistic gymnastics are two 




