
How will my child physically develop? 
o  Physical development occurs in a dynamic and non-linear fashion, whereby 

children and adolescents will grow quickly, slowly, or not noticing much change. 
o  Growth occurs relatively consistently throughout childhood, but adolescence is a 

time where young people experience much more noticeable changes due to the 
onset of puberty. 

o  The adolescent growth spurt represents a time when young people experience 
large and rapid changes in height, with the most rapid growth rates (termed peak 
height velocity – see figure below) occurring on average at age 12 in girls and 14 in 
males. 

o  Approximately 6-18 months after peak height velocity, young people will experience 
their largest change in weight as muscle is developed due to their heightened 
hormonal levels. 

o  Parents should remember “children are first stretched before they are filled” out” 

Based on:  
Lloyd, R.S. et al. (2014). Chronological age vs. biological maturation: implications for exercise programming in youth. Journal 

of Strength and Conditioning Research, 28(5), 1454-1464 
 

Adolescent awkwardness 
This period involves 

adolescents experiencing a 
temporary breakdown in 
coordination as a result of 

getting used to moving with 
longer limbs. This might last 

for 6 months, but should settle 
once the individual gets used 

to their newly sized body! 

Chronological age refers to the time from birth, while biological maturation refers to 
the progress towards a fully mature state. Importantly, parents should remember that 
biological maturation can vary dramatically between a group of young people in terms 
of timing (when it starts), tempo (how quickly someone matures) and magnitude (the 
amount of change). Differences in physical development due to maturation can often 

explain why certain children may appear more (or less) dominant within sport. 

perform the Tanner assessment within a clinical setting.
However, because of the invasive nature of direct visual
observation of Tanner staging, and the concerns that this
brings to both youth and their parents, self-assessment tech-
niques have been used which require the child to compare
their own sexual characteristics to those of reference draw-
ings or photographs (58). Research suggests that such tech-
niques produce reproducible and reliable data (38); however,
practitioners should be cognizant of the fact that boys typ-
ically overestimate, whereas girls generally underestimate
their own sexual development (29,65).

Despite the fact that the Tanner criteria are most often
used to assess sexual maturation, certain limitations associ-
ated with the method exist. First, the method has an inability
to differentiate children or adolescents within stages (i.e.,
2 children could be rated within the same stage, but 1 is
only just at the start of the stage, whereas the other child is
nearing the end of the stage). Second, the assessment tool
is unable to provide an insight into the tempo of maturation
(i.e., a child may pass through the stages at a faster rate than
another child of the same chronological age), thus making
comparison between individuals more problematic. Finally,
the Tanner criteria are confined only to the period of
pubertal phase of growth and maturation and therefore
cannot be used for children or adults outside of those
timeframes. This may be a limitation to those teaching or
coaching prepubertal children or young adults because they
will be unable to ascertain where the child is in relation to
the onset of puberty. Additionally, practitioners should be
aware that Tanner stages are not interchangeable between
different indicators (i.e., breast, genitalia, and pubic hair
development can occur at different tempos), and that if

reporting biological age from
sexual maturation, then specific
stages for each indicator
should be provided (35). It
must be reiterated that coaches
or exercise practitioners should
never perform observations of
secondary sexual
characteristics to determine
Tanner staging; and cumula-
tively, these limitations inhibit
the utility of Tanner staging to
support exercise prescription
for youth.

Age at Menarche. Specific to
females, age at menarche is
often used to determine at
which age a female experiences
their first menstrual period
(35,54). Despite the notion that
females can recall the time
point at which they started

their first menstrual cycle to within approximately 3 months
(28), this method of assessing biological maturation will typ-
ically be a retrospective measure (i.e., through simply asking
the individual to recall the onset of their first period). Owing
to the temporal delay between the onset of puberty and the
subsequent onset of menarche, identifying a girl who is pre-
menarcheal does not necessarily suggest that she is also pre-
pubertal, and therefore this method of assessing sexual
maturation has limitations that preclude its use in exercise-
and sport-related related settings.

Before the onset of adolescence, boys and girls will follow
similar rates of maturation even though boys will consis-
tently outperform girls in a range of biomotor skills (e.g.,
speed, strength, and endurance) (4). However, maturational
differences become more evident upon the onset of the ado-
lescent growth spurt, with females experiencing clear sex-
specific physiological changes. Such processes include
increased fat mass, differential rates of development in stat-
ure and muscular strength, commencement of menstruation,
increases in joint laxity and valgus knee angle, and an
increased quadriceps: hamstring utilization ratio (45). All of
these factors have been identified as potentially increasing
the risk of injury in female athletes (45). Consequently, prac-
titioners need to possess an understanding of growth-related
changes in female athletes and training considerations that
account for sex-specific differences in biological maturation.

TECHNIQUES TO DETERMINE BIOLOGICAL MATURATION

IN YOUTH

Somatic Assessments

Somatic age refers to the degree of growth in overall stature,
or of specific dimensions of the body (such as recumbent

Figure 3. Change in growth rates (centimeter per year) with chronological age (years) for early-, average-, and
late-maturing individuals based on theoretical data (adapted from Stratton and Oliver (57)). Adaptations are
themselves works protected by copyright. So in order to publish this adaptation, authorization must be obtained
both from the owner of the copyright in the original work and from the owner of copyright in the translation or
adaptation.

Journal of Strength and Conditioning Research
the TM

|www.nsca.com

VOLUME 0 | NUMBER 0 | MONTH 2014 | 5

(Males)	


