
and other processes like PHV.

Subjects and Methods

In the present study data on pubertal development 
of Greek boys living in the Athens region are reported. 
Two hundred and four schoolboys aged 8-10 years 
old were initially enrolled. All the boys were of Greek 
origin and were recruited from schools of Athens 
districts inhabited mostly by people of the middle-to-
upper class. These schools were selected because they 
agreed to co-operate. Permission from the Ministry 
of Education and written consent of the children’s 
guardian were obtained. At initiation of the study all 
boys were prepubertal (i.e. testicular volume <3 ml). 
Measurements were carried out every 3-6 months 
for 7.5 years. At each examination, standing height 
was measured by portable Harpenden stadiometer 
according to established techniques.6 Body weight 
was measured with a Soehnle electronic weighing 
device. The testicular volume was measured using 
the Prader orchidometer. Pubertal staging [genitalia 
(G), and pubic hair growth (P)] were assessed using 
Tanner’s criteria.

The mean age (SD) at the various pubertal stages 
as well as the mean value (SD) of standing height 
and the 50th percentile value (10th-90th) of weight at 
the various stages of puberty were estimated. We did 
not have an adequate number (10 boys) for stage 5, 
because most boys refused to be examined. We also 
estimated the height velocity (HV) as well as the 
peak height velocity (PHV) in every boy and the % 
of final height achieved at the various pubertal stages 
and at PHV. The Body Mass Index (BMI) value was 
derived using the formula weight (Kg)/height(m2). 
Furthermore, we estimated the duration from onset 
of puberty to final height (i.e. HV <1 cm/yr). The 
height was recorded as final (n:40) when the height 
velocity the previous year was <1 cm.

Statistical analysis was carried out using SPSS/PC 
+ 4.0 International BV, Netherlands.

Results

The mean age (±SD) at the various pubertal 
stages, at PHV and at peak weight velocity are shown 
in Table 1. The interval from G2 to G4 was 2.4 (0.7) 

years. Pubic hair stage 2 (P2) developed 0.5 year after 
G2, at 10.8 (1.1) years. The interval from P2 to P4 
was 2.2 (0.9) years.

The height, weight and BMI values at the various 
stages of growth and development are shown in Table 
2. The PHV was 11.0 (2.2) cm/year and was observed 
at a mean age of 13.2 (1.0) years. The peak weight 
velocity was 15.5 (4.8) kg/year and was observed at a 
mean age of 13.5 (1.2) years. The mean final height 
was 175.9 (5.1) cm and was achieved at a mean age 
of 17.1 (0.9) years.

One year before entering puberty (prepuberty-PP-) 
mean HV was 5.5 cm/year and the standing height 
accounted for 78.3% of the final height. At pubertal 
stage G2, there was no change in HV, which was 5.6 
cm/year. At PHV the standing height accounted for 
91.5% of the final height.

 At pubertal stage 2, median body weight was 
37.9 kg, comprising 55.4% of final body weight, and 
BMI was 18.6 kg/m2. At PHV body weight was 54.5 
kg and BMI was 20.4 kg/m2. At the end of growth, 
median body weight was 74.8 kg and BMI was 24.3 
kg/m2. The total weight gain from pubertal stage G2 
to final height was 36.3 (8.1) kg.

Mean time interval of progression from G2 to 
PHV was 2.4 (1.0) years and to final height 6.2 (0.6) 
years. Mean standing height gained from G2 to PHV 
was 16.6 (2.4) cm and to final height 31.0 (4.0) cm. 
Mean time interval from PHV to final height was 

Table 1. Mean chronological age (±SD) at prepuberty (PP), at the 
different stages of pubertal development (G) of pubic hair devel-
opment (P), at peak height velocity (PHV), at peak weight velocity 
(PWV), and the various testes size.

Pubertal status Mean age (SD), years Testes size (ml)

PP 9.3 (0.8) 3.0

G2 10.3 (1.0) 4.3 (1.0)

G3 11.9 (1.0) 10.3 (1.0)

G4 12.9 (0.8) 14.2 (2.0)

PHV 13.2 (1.0) 15.0 (3.0)

PWV 13.5 (1.1)

P2 10.8 (1.1)

P3 12.4 (0.9)

P4 13.0 (0.9)




