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Biological Maturation in Youth Sports:
Breaking Biases
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Figure 2: Two players with chronological birthdates within 1 week. Player A has a skeletal age
of 6.3 years and player B 12.1 years, using the Fels method of X-ray assessment.
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* Johnson et al., (2015) Aspetar Sports Med J, 4 (1)
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What causes variance in pubertal timing?

Sources of Variance
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Early versus late developing boys

eLarger from 8 years; greater
pubertal gains in height, weight,
absolute/relative muscle mass
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eSuperior explosive /anaerobic
power, strength, speed, agility, and
endurance

*More adaptive psychological
profile
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* Malina, Rogol, Cumming et al., (2016) BJSM, 49 (13), 852-859
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Pubertal timing and fitness in boys
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Early versus late developing girls

e Greater pubertal gains in height,
weight, absolute/relative fat mass

e Superior strength, power; poorer
endurance, speed, agility
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e Less adaptive psychological profile;
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* Malina, Rogol, Cumming et al., (2016) BJSM, 49 (13), 852-859
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Maturation in Sports
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What are the implications in sport?
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Talent Competition Training
Identification
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Talent ID and competition: Race to the bottom

e Sports select for children of
varying maturating timing
(i.e., early, on time, late)
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e Selection biases emerge at
pubertal onset; increase
with age and level of
competition
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* Malina, Rogol, Cumming et al., (2016) BJSM, 49 (13), 852-859
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Selection bias for early developers
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American Football, Boys and Girls Boy’s
Soccer & Rughby Tennis Swimming and
Triathlon
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The Percentages of Early, On-time, and Late
Maturing Girls (10 to 16 years) in British
Junior Tennis

Late
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l Early
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On-time
66%

mEarly mOn-time =Late

LTAN
* Myburgh et al., (2015) JSS; Myburgh et al., (2016) Ped Exerc Sci S
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Percentages of Early, On-Time & Late
Maturing Boys at the Elite Level in Junior
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Skeletal Maturation
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Selection bias for late developers
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Gymnastics and Dance Distance running;
diving Cross country
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Pubertal Timing in Elite Female Ballet Students
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* Mitchell (2017) University of Bath
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Societal effects: The rich get richer*

e Most physically able young
athletes identified talented;
encouraged and recruited
earlier
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e Greater exposure to high level
competition; specialist
coaching and training
resources
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* Bloom & Sosniak (1985); Wattie et al., (2008)
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Growing concerns in youth sports

e Selection strategies favour athletes on the
basis of physical attributes not realised until
adulthood
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e Physically gifted athletes play to their
strengths; neglecting technical/tactical
development

e Less physically gifted, yet equally talented,
athletes overlooked or excluded too early

s.cumming@bath.ac.uk
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Seeing through the fog of maturation

“The biggest risk was that we had erred in
our assessment of a particular boy and
could have used his slot to work with a

more talented youngster. We had to wait a
little longer to see the real potential in

some boys, because not everyone's
physique develops at the same rate.”
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- Sir Alex Ferguson (2015)
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What you see is not what you get (Strength)
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Figure 4. Average arm pull (ARP) distance curves for early, average and late maturing boys.

* Lefevre et al., (1990) Annals Hum. Biol., 17, 423-34
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What you see is not what you get (Power)
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What you see is not what you get (Speed)
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The haemorrhaging of talent

"I was small for my age. | was a late
developer.... it 's hard to call a player
at such a young age. After that | went
to Spurs when | was 11. As | got older

and older, | grew up a bit, caught up
to the rest of the players my age and

it went from there, really” .
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- Harry Kane, Tottenham
Hotspur & England
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Training and maturation
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Neural Adaptation Structural Metabolic
Adaptation Adaptation
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Matching training to maturational stages

Figure 2. Bio-bands of maturity foor an individual male based on cumulative growth and

percentage of adult height.
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Maturation, training and injury

e Athletes vulnerable to injury
during growth spurt; especially
during heavy training loads
(stress fractures, apophyseal
injuries)

N~
—
&)
N
)
S
o
Qo
®©
(@)
k=
0p)
Q
(&)
c
)
| -
O
(€
c
O
O
N
>_
Z

e Monitor symptomology and
concomitant risk factors adjust
training load/type accordingly
to reduce risk; **

s.cumming@bath.ac.uk

* Blanchard (2015) http://blogs.bmj.com/bjsm/2015; ** Guerra et al., (2016) Acta Ortop Bras
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Incidence of OSD and Sever’s in Academy football *
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* Price et al., (2004) Brit J Sports Med, 38, 466-471
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Breaking biases — what are we doing?

e Education on growth and maturity

e Systematic measurement programs
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e Developing maturity sensitive
strategies for evaluation, training
and competition

s.cumming@bath.ac.uk
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Gumnastics -
More than a sport
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How do we assess growth and maturation? *

e Players regularly assessed for
height, seated height and
weight; heights of bio-parents
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e Data used to calculate
maturity status, maturity
timing, growth velocity, age
at PHV, future height
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* Cumming, Lloyd, Oliver, Eisenmann & Malina (2017) Strength Cond J
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Monitoring growth in players
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Assessing maturity (% predicted adult height)

Percentage of Adult Height Comparitive Percentage of Adult Height

97.22% of adult heizht (08/09/17)
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Maturation and fithess testing
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NYSI Conference; Singapore 2017

s.cumming@bath.ac.uk



UNIVERSITY OF
Maturation in Sports % BATH

Fitness Z-Scores for U12s Fitness Z-Scores for 95% PAH
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Figure 4: Player A’s fitness attributes represented as Z-scores relative to

age and maturity specific standards K%j
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Growth trajectories for performance
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2017

Bio-banded (maturity matched) training groups
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* DePledge (2015) Application of growth and maturation at Southampton FC
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Bio-banding for competition

e Athletes matched by
maturity bands rather than
chronological age
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e Optimise challenge and
opportunity for early and
late developers,
respectively

s.cumming@bath.ac.uk

* Cumming et al. (2017) J Sports Sci
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Magnus Tapp Joe Icemann Grant C’ david
88% 86% 85%

Keith Moar Baxter Jones Mark Atkinson
87% 89% 85%

Rhodri Oliver Mike Slavin 222l Tom Curran Tom Dompier
88% 87% 89% 86%

NYSI Conference; Singapore 2017
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Benefits of bio-banding in soccer

e Early developers report greater
challenge; rely more on technical
and tactical abilities; have to think
faster and adjust gameplay

N~
—
&)
N
)
S
o
Qo
®©
(@)
k=
0p)
Q
(&)
c
)
| -
O
(€
c
O
O
N
>_
Z

e Late developers experience more
success and opportunity to adopt
leadership positions, and use and
demonstrate technical skills

s.cumming@bath.ac.uk

http://www.premierleague.com/en-gb/news/news/2015- %
16/sep/170915-premier-league-bio-banding-helping-late- ;'i'é(%'éﬁé‘}
developers.html
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The early developer’s perspective

“it’s definitely made me move the ball quicker than | would and | don’t use
my strength as an advantage as much as | do with my own age group”
(EM1, P4)
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“You learn a lot more playing like this than you would normally playing
with your age group” (EM2, P4)

“It made me more confident, playing with older boys, and getting used to
the pace. Made me quicker on the ball.
”(EM1, P3)

s.cumming@bath.ac.uk
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The late developer’s perspective

“in a normal game you might only be able to do a bit of magic twice, but in
here, every time you get the ball there is a chance that you can do it” ( LM1,
P3)
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“You're also more composed on the ball...there's not a massive 6' 5" player
running up ...you know that it's somebody your size, you can push off as well
as keep the ball” (LM1, P4)

“| feel like it's given us more chance to stay at the club... Finally, people have
been realising that small players are good for the academies” (LM1, P1)

s.cumming@bath.ac.uk
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Thank You
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Any Questions?
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