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Study ||pesign Subjects ||Findings
Laron and ||Clinical case Male participants in tennis, Height of all athletes was at or below the 50th
Klinger® repor athletics, and table tennis; percentile prior to training; during intense trairg,

female swimmer/runner

all exhibited a progressive slowing of growth;
growth accelerated after training was reduced

Tveit-Milligan
et af”

Constantini
et af*

Clinical case
report

Clinical case
report

Triplet sisters (age 11.5 yr at
baseline): triplet A: gymnast traini
20-26 hr/wk (retired 8 mo into
study); triplet B: sedentary; triplet
recreational athlete

Monozygotic female twins (age
13.5 yr); twin A: gymnast training
25 hriwk; twin B: basketball playe
training 6-8 hr/wk

At baseline, triplet A was 150 cm (Tanner stage 3
triplet B was 154.9 cm (Tanner stage 4), triplet C
was 149.8 cm (Tanner stage 3); at 18 mo, triplet
was 160.4 cm, triplet B was 159.8 cm, triplet C
was 154.6 cm; age of menarche was 12.8 yr for
triplet A, 11.2 yr for triplet B, and 11.7 yr foriplet Cf
Atbaseline, twin A was 148 cm, twin B was

154 cm, both were Tanner stage 4; at maturity,
twin A was 155 cm, twin B was 156 cm; age

of menarche was 14.6 yr for twin A, 12 yr for twi

[Ziemilska
et af?

Prospective
cohort study
(6.4-yr follow-up)

9 female and 16 male gymnasts
(ages 10-12 yr at baseline) trainin
20-30 hr/wk; controls derived
from a longitudinal study of Polish
children (ages 8-17 yr)

Annual height increments were lower in gymnast:
7 of 9 female and 10 of 16 male gymnasts

were shorter than predicted; male and female
gymnasts had later peak height velocity; delayed
menarche in female gymnasts

Bass.
et af?

[Theintz
et af

Prospective
cohort study
(2-yr follow-up)

Prospective
cohort study
(2.35-yr foliow-up)

21 female gymnasts (age 11 yr)
training 8-36 hriwk

44 age-matched controls

Females (age 12.3 yr)
22 gymnasts training 22 hr/wk;
21 swimmers training 8 hr/wk

Atbaseline, gymnasts had delayed bone age (1.3
reduced height, sitting height, and leg length;
deficit in sitting height increased with years of
training; during follow-up, sitting height deficit
worsened; in 13 gymnasts studied 12 mo after
retirement, catch-up growth occurred primarily
in the trunk; adult retired gymnasts had no defscit

In gymnasts, height SDSs and mean height
predictions decreased with time;
in swimmers, no change

Lindholm
et af®

Prospective
cohort study
(5-yr follow-up)

Females (age 11-14 yr)
22 gymnasts training 10-20 hrs/w
22 controls

13 of 22 gymnasts had attenuated growth:
6 of 21 gymnasts were 3.5-7.5 cm shorter
than predicted; age of menarche delayed by
1.3 yr in gymnasts compared with controls

Pigeon
et af®

Prospective
cohort study
(5-yr follow-up)

Females (mean age 12.6 yr)
97 ballet dancers training 8.8 hr/)
30 controls (mean age 12.5 yr)

I

ean height decreased by 0.40 SD in all ballet
dancers and by 0.25 SD in controls between ages

6 and 12.6 yr; in 15 ballet dancers, the average
height loss was 1.07 SD










