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Abstract

Introduction: Pubertal growth pattern differs according to age at pubertal growth spurt onset
which occurs over a five years period (girls: 8-13 years, boys: 10-15 years). The need for more
than one pubertal reference pattern has been proposed. We aimed to obtain five 1-year-age-
interval pubertal patterns.

Subjects and methods: Longitudinal (6 years of age-adult height) growth study of 1,453 healthy
children to evaluate height-for-age, growth velocity-for-age and weight-for-age values. Accord-
ing to age at pubertal growth spurt onset girls were considered: very-early matures (8-9 years,
n=119), early matures (9-10 years, n=157), intermediate matures (10-11 years, n=238), late
matures (11-12 years, n=127) and very-late matures (12-13 years, n=102), and boys: very-
early matures (10-11 years, n=110), early matures (11-12 years, n=139), intermediate matures
(12-13 years, n=225), late matures (13-14 years, n=133) and very-late matures (14-15 years,
n=103). Age at menarche and growth up to adult height were recorded.

Results: In both sexes, statistically-significant (p<0.0001) and clinically-pertinent differences
in pubertal growth pattern (mean height-for-age, mean growth velocity-for-age and mean
pubertal height gain, values) were found among the five pubertal maturity groups and between
each group and the whole population, despite similar adult height values. The same occurred
for age at menarche and growth from menarche to adult height (p <0.05).
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Introduction

Conclusions: In both sexes, pubertal growth spurt onset is a critical milestone determining
pubertal growth and sexual development. The contribution of our data to better clinical evalu-
ation of growth according to the pubertal maturity tempo of each child will obviate the mistakes
made when only one pubertal growth reference is used.

© 2018 Published by Elsevier Espafia, S.L.U. on behalf of Asociacion Espafiola de Pediatria.

Crecimiento puberal de 1.453 nifios sanos segun la edad de inicio de la pubertad.
Estudio longitudinal de Barcelona

Resumen

Introduccién: El patrén de crecimiento puberal varia segln la edad de inicio del brote de crec-
imiento puberal, que ocurre dentro de un periodo de 5 anos (mujeres: 8-13 aios; varones: 10-15
anos). Se ha propuesto la necesidad de utilizar mas de un patron de referencia puberal. Nuestro
objetivo fue obtener 5 patrones puberales a intervalos de un ano.

Sujetos y métodos: Estudio longitudinal (6 afnos de edad-talla adulta) de crecimiento en 1.453
nifos sanos con evaluacion de valores de talla, velocidad de crecimiento y peso para la
edad. Segun la edad de inicio del brote de crecimiento puberal, las mujeres se consideraron:
maduradoras muy tempranas (8-9 anos, n=119), maduradoras tempranas (9-10 anos, n=157),
maduradoras intermedias (10-11 afos, n=238), maduradoras tardias (11-12 afos, n=127) y
maduradoras muy tardias (12-13 afos, n=102); los varones se consideraron: maduradores muy
tempranos (10-11 afos, n=110), maduradores tempranos (11-12 anos, n=139), maduradores
intermedios (12-13 anos, n=225), maduradores tardios (13-14 afos, n=133) y maduradores
muy tardios (14-15 afios, n=103). Se registro la edad de la menarquia y el crecimiento desde
esta hasta alcanzar la talla adulta.

Resultados: En ambos sexos se observaron diferencias estadisticamente significativas
(p<0,0001) y clinicamente relevantes en el patron de crecimiento puberal (valores medios
de talla para la edad, velocidad de crecimiento para la edad y ganancia de talla puberal) entre
los 5 grupos maduradores y entre cada uno de ellos y la poblacion total, a pesar de que los
valores de la talla adulta fueron similares en todos los grupos. Se observé la misma tendencia
en relacion con la edad de la menarquia y la ganancia de talla desde la menarquia hasta la talla
adulta (p <0,05).

Conclusiones: En ambos sexos, el inicio del brote de crecimiento puberal es un hito critico
que determina el crecimiento puberal y el desarrollo sexual. Nuestros datos contribuyen a una
mejor evaluacion clinica del crecimiento de acuerdo con el tempus madurativo de cada nifo,
obviando los errores que se cometen con el uso de un Unico patron de referencia puberal.

© 2018 Publicado por Elsevier Espaia, S.L.U. en nombre de Asociacion Espafiola de Pediatria.

Our previous longitudinal growth study (1978-2000)
presented pubertal growth data of 259 girls and 281

Height, growth velocity, weight and body mass index (BMI)
are biomarkers of child health and society’s wellbeing.'-
After birth, growth velocity declines progressively until
pubertal growth spurt onset (PGSO) which occurs over a five-
year period in both sexes (girls: 8-13 years of age, boys:
10-15 years of age).*®

Longitudinal growth studies clearly define age at PGSO.
However, due to the low number of children included, they
tend to present data on pubertal growth as for a single
group, without taking into account the different puber-
tal maturity tempo of each child.®’” Errors made when a
single pubertal reference group is used to evaluate puber-
tal growth show up in clinical practice; consequently, the
need for more than one pubertal reference group has been
proposed.>8-10

boys allocated to one of five 1-year-age-interval pubertal
maturity groups (very-early, early, intermediate, late and
very-late) according to their age at PGSO.> Owing to the
low number of children in each group, we started in 1995
a new longitudinal study aimed at recruiting a minimum of
100 healthy non-obese children in each of the five groups for
each sex, to confirm or deny clinical significant differences
in the pubertal growth pattern among the five pubertal
maturity groups.

Subjects and methods
The study group comprised 1,908 healthy children of the

middle-to-upper socioeconomic district of Barcelona. Chil-
dren with chronic diseases, chronic drug therapies or BMI
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