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mean height and weight SD scores below 0 (Table 1),
in harmony with their respective target height SD
score, which was also below 015. However, the actually
measured height was lower than the Target height
(Table 1). Among factors that negatively affected
height in AG were low weight, low body fat, and in-
tensity of training.

Most previously reported data referred only to fe-
male AG. We, therefore, evaluated comparatively
both male and female AG16. At the time of examina-
tion, both female and male AG were shorter than their
age-related population mean and they both present-
ed with a considerable delay in skeletal maturation.
However, female AG showed a greater height devia-
tion from their age-related population mean, with a
greater delay in their skeletal maturation. Male AG,
however, who presented with a height closer to their
age-related population mean, had a genetic predis-
position towards a much higher final height than fe-
male AG (Table 2). Therefore, the difference between
target height and actual height SD score (D Target
height � actual Height SD score) was greater in males
than in females. It is thus reasonable to assume that,
in male and female artistic gymnasts, the growth pro-
cess in males might be more vulnerable to the detri-
mental effects of intensive physical training.

For both sexes, the measured current height was
correlated to target height, a finding indicating that
genetic predisposition to growth, although altered, was
not disrupted. In a smaller subgroup of athletes, in
whom final adult height was available for both sexes,
final height fell short of genetic predisposition, pro-
viding additional evidence for growth deterioration
in AG.

RG ATHLETES

In Rhythmic Gymnastics, female RG were taller

that favour a particular optimal somatotype. A short-
limbed individual would have a greater mechanical
advantage in artistic gymnastic performance, while a
long-limbed individual could benefit from a similar
advantage in rhythmic gymnastics. Indeed, perfor-
mance scores in elite female artistic gymnasts are neg-
atively correlated with the degree of fatness or endo-
morphy of the individual7. It is reasonable, therefore,
for trainers (coaches) to select those individuals who
best match the appropriate anthropometric criteria
for each sport. The sport-specific selection criteria for
artistic gymnastics suggests that a short stature with
relatively short limbs, broad shoulders, and narrow
hips is derived from genetic predisposition rather than
a result of the specific sport activity8. Therefore, ge-
netic predisposition should always be taken into ac-
count when studying the impact of gymnastics on
growth.

AG ATHLETES

In AG, earlier anthropometric measurements and
prospective growth predictions appeared within nor-
mal limits9-12. In all these reports the adult height of
AG remained proportional to the reported target
height regardless of the method used to estimate pre-
dicted adult height. In another prospective study13, ev-
idence for a reduction of growth potential and a de-
crease in mean height predictions over time was pro-
vided in a smaller group of AG. However, in another
study by the same group14, it was reported that the
predicted adult height was not reduced in AG, which
demonstrates the inherent inaccuracy of height pre-
dictions. Although these data are highly informative,
no definite conclusions should be drawn unless adult
height has been attained.

In a large cross-sectional study, we have shown that
female AG were shorter and lighter than average, with

Table 1. Derived height and weight data (Mean± SD) of examined Rhythmic and Artistic Gymnasts16.

Variable Rhythmic Artistic
Mean ± SD n Mean ± SD n

Height SD score +0.70 ± 0.8 129 -1.27 ± 1.1 142

Reported Target height (cm) 165.0 ± 4.7 121 161.1 ± 4.7 124

Target height SD score +0.48 ± 0.8 121 -0.18 ± 0.8 125

Ä Height-Target height SD score +0.10 ± 0.9 121 -0.89 ± 1.9 125

Weight SD score -0.95 ± 0.6 129 -0.92 ± 0.7 142




