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Outline

Systems, do they exist?
Overview of current cultures in Athletics

Finding and developing 

talent
Are we all making the same mistakes?

Early specialization?

Do we really need it in Athletics?

Can we use data to drive 

change?
Looking after assets



Systems: what are the 
components?

Mass Participation

Performance Sport

Elite Sport

Top

Economy

Society Government
Volunteers
Sport Reputation
Media Interest

Funding
Sponsorships
Media Interest

Military
Education System
Scientific Support



What is everyone doing

Government > Private

Funding

Try to win medals at 

major events

Support The Top

Is it structured?

Talent Development

More participants more 

chances?

Increase Numbers



Medals in Tokyo

Medal Distribution

Europe

North America

Africa

Asia

South America

Oceania

43 NOCs/196

70 NOCs in the 
placing table



What can we say about the current status?

ÅOlympic/World medals in athletics are won by many nations

Å In many cases successful athletes are not the result of systematic approaches 
ǘƻ ǘŀƭŜƴǘ ǎŜƭŜŎǘƛƻƴ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻǊ ΨǎȅǎǘŜƳǎΩ

ÅMovement of people for work/life/family reasons is changing how talent 
manifest itself and which country he/she ends up representing

ÅHowever, support when athletes can reach high level is fundamental to make 
sure they continue progressing/performing

ÅHealth support
ÅFinancial Support
ÅTraining and competitions structures
ÅScientific Support

ÅAthletes' and coaches' care is very diverse

ÅAthletics relies on a lot of volunteers/part time coaching staff

ÅMany Talent ID/development programmesŀǊŜ ΨǘƘŜƻǊŜǘƛŎŀƭΩΚ



One athlete just won the under 16 national championship in your 
country with the national record. Do you think he/she is your 
next Olympic Medalist?

᷉ Start presenting to display the poll results on this slide.



What are we after?



[ŜǘΩǎ ǊŜ-think talent ID and 
development
Å From science we know quite a lot about 

how young athletes develop
Å ²Ƙŀǘ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǿŜƭƭ ƛǎ Ƙƻǿ ǘƻ ǘǊŀƛƴ 

them and develop them to guarantee 
long careers

Å Youth athlete development is contingent 
on an individually unique and constantly 
changing base of normal physical 
growth, biological maturation and 
behavioral development

Å Knowledge of developments stages is 
key to provide appropriate coaching 
strategies

Å Success at early stages does not 
guarantee success at senior level



Real World



Talent

ά! ǘŀƭŜƴǘ ƛƴ ǎǇƻǊǘǎ ƛǎ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ǿƘƻǎŜ ŀǘƘƭŜǘƛŎ 
performances are superior to his peer group and 
is capable of reaching or has achieved consisting 

ǇŜǊŦƻǊƳŀƴŎŜǎ ŀǘ ǘƻǇ ƭŜǾŜƭέ 
Breithbacket al. 2014 Sports Medicine



Growth and Maturation

ÅGrowth is a change in body size, body
composition or dimensions of a specific
region of the body (Joyceand Lewindon,
2014).

ÅMaturation is the progressionof the human
body towards adulthood. The rate and
timing of maturation can be highly variable
and even different systemscan mature at
different time for example the skeletal
systemwill matureat a muchlater date than
the reproductive system (Lloyd and Oliver,
2014)



Age is not just a 
number

ÅChronological ageis the age of a person with regards 
to years since birth.

ÅBiological age Ŏŀƴ ōŜ ǘƘƻǳƎƘǘ ƻŦ ŀǎ ŀ ǇŜǊǎƻƴΩǎ 
development based on physiological markers. 
Biological age considers where the person is on the 
maturation and development front, while 
chronological age does not.

ÅTraining age is the number of years the young athlete 
has spent performing structured forms of training



How old is a 13 years old child?



ÅGrowth Status
ÅThe status of the young athlete at 

the time of observation = Skeletal 
Age

ÅMeasured with Hands X-rays

ÅSecondary sexual and somatic 
characteristics, and dental age

ÅMaturity Timing
ÅAge at Peak Height Velocity (aPHV)

ÅAge at menarche

ÅPHV and maturity offset can be 
determined with anthropometry 
(Height/Leg length/body weight) 
[Mirwald et al. (2002) Med Sci Sports 
Ex.] Wolf RM, Long D. (2016). Pediatrics in review

5yo 7yo 9yo

11yo 13yo 15yo

Creo & Schwenk(2017) Pediatrics

Growth and maturation

[1] Mirwald RL, Baxter -Jones ADG, Bailey DA, Beunen GP. An assessment of maturity from 
anthropometric measurements. Med Sci Sports Exer 2002;34(4):89 -94



Determining Maturity 

Kamis-Roche

tŀǊŜƴǘǎΩ ƘŜƛƎƘǘChild Anthropometry

= % Adult Height
+

70% 85% 96%

Growth Spurt

Pre Circa Post

Maturity Offset

Child Anthropometry

-3Y -0.5Y +0.5Y +3Y

PHV

Early Average Late

= Years from PHV

100%

Å Khamis HJ, Roche AF. Predicting adult 
stature without using skeletal age: the 
Khamis-Roche method. Pediatrics. 1994 
Oct;94(4 Pt 1):504-7. Erratum in: 
Pediatrics1995 Mar;95(3):457. PMID: 
7936860.

Å YƻȊƛŜƱSM, Malina RM. Modified Maturity 
Offset Prediction Equations: Validation in 
Independent Longitudinal Samples of 
Boys and Girls. Sports Med. 2018 
Jan;48(1):221-236. doi: 10.1007/s40279-
017-0750-y. PMID: 28608181; PMCID: 
PMC5752743.

Å Mirwald RL, Baxter-Jones ADG, Bailey DA, 
BeunenGP.An assessment of maturity 
from anthropometric 
measurements.Med Sci ExercSports. 
2002;34:689ς994. doi: 
10.1097/00005768-200204000-00020



Skeletal Age Methods
ÅModern technology now allows minimizing the exposure to 

radiation to as little as 0.001 mSv, which is commensurate to less 
than natural background radiation walking around a city centre, or 
any radiation associated with a 2-h flight

ÅTannerςWhitehouse (TW) methodevolved from the Oxford 
method, with the original version (TW-I) determining the skeletal 
age based on maturity indicators for 20 bones. Recent development 
of the TW-3 take into account RUS (Radius, Ulna and Metacarpal 
Bone) and predicts height

ÅThe Greulich and Pyle Method (based on a radiographic database 
of 1,000 children collected in the 40s-50s)

ÅThe Felsmethod was developed by Roche through a longitudinal 
study, based on a total of 13,823 serial X-rays of the left hand and 
wrist.



Is this a real issue?
Pre-PHV Circa-PHV Post-PHV

Pre-
PHV

Circa-
PHV

Post-
PHV



Our recent observations

Lolli L, Johnson A, Monaco M, Cardinale M, DI Salvo V, Gregson W. Tanner-Whitehouse and Modified Bayley-PinneauAdult Height Predictions in Elite Youth 
Soccer Players from the Middle East. Med Sci Sports Exerc. 2021 Dec 1;53(12):2683-2690. doi: 10.1249/MSS.0000000000002740. PMID: 34649263.



Salivary Testosterone

Unpublished data
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Relative Age Effect

Jan     Feb     Mar    Apr     May     Jun     Jul     Aug     Sept     Oct     Nov     Dec

Quarter 1 Quarter 2 Quarter 3 Quarter 4

ɈThe relative age effect is an uneven 
distribution of birth date favouring 

subjects born in the initial months of a 
selection year.ɉ (Mujika et al., 2009)



Athletics and Physical Abilities

RUN JUMP THROW 



Baxter-Jones et al., 2008, JAP

OldsT., Tomkinson G., Leger L., Cazorla G. 
(2006) JSS

Physical and Cognitive Abilities improve with 
Age and then decline

Berthelot et al., (2019) Archives of Public health



Performance Tracking -
Profiling

ÅWith results now becoming available online and wearable technology, 
it has become easier to have access to large datasets

Å Larger databases allow us to understand how athletes evolve their 
performances as well as world/continental/national/regional trends

Å This can provide some predictive abilities as well as the possibility to 
benchmark typical developments 

Å The concept of Performance Funnels were introduced in Athletics by 
coach Kevin Ankrom and some federations

Performance tracking/profiling allows you to:
- !ǎǎŜǎǎ ƛŦ ȅƻǳǊ ŀǘƘƭŜǘŜΩǎ ǇǊƻƎǊŜǎǎƛƻƴ ƛǎ ΨƴƻǊƳŀƭΩ ƻǊ ōŜǘǘŜǊκǿƻǊǎŜ ǘƘŀƴ 

specific cohorts
- Analysethe potential of your system and individuals within the system
- AnalyseWorld/Continental/National trends and help you check your 

competitiveness
- Help you decide on funding/selection/deselection
- !ǎǎŜǎǎ ΨŀōƴƻǊƳŀƭΩ ǇŜǊŦƻǊƳŀƴŎŜǎ ǇƻǘŜƴǘƛŀƭƭȅ ŀŦŦŜŎǘŜŘ ōȅ 

Doping/Injury/Judges/Facilities



RAE in Athletics

BrustioPR, Kearney PE, LupoC, Ungureanu AN, MulassoA, RainoldiA, Boccia G. Relative Age Influences Performance of World-Class Track and Field Athletes Even 
in the Adulthood. Front Psychol. 2019 Jun 18;10:1395. doi: 10.3389/fpsyg.2019.01395. PMID: 31275208; PMCID: PMC6591260.

Birthdates of 39,590 
athletes (51.6% females) 
ranked in the 
International Association 
of Athletics Federations 
top 100 official lists 
between 2007 and 2018 
season of Under 18, Under 
20, and Senior categories. 

Under 18 and Under 20 
athletes born in the first 
week of the year are about 
2 to 3.5 times more likely 
to be included in the top-
100 ranking than the 
athletes born in the last 
week of the year.

Scatterplot of birthdate frequency by week for Under 18, Under 20, and Senior categories both for 
male (upper panel) and female athletes (bottom panel).



Peak Age and Performance Progression

Haugen TA, Solberg PA, Foster C, Morán-Navarro R, BreitschädelF, Hopkins WG. Peak Age and Performance Progression in World-Class Track-and-Field 
Athletes. Int J Sports PhysiolPerform. 2018 Oct 1;13(9):1122-1129. doi: 10.1123/ijspp.2017-0682. Epub2018 Oct 18. PMID: 29543080.



Top National Athletes

TønnessenE, Svendsen IS, Olsen IC, GuttormsenA, Haugen T. Performance development in adolescent track and field athletes according to age, sex and sport discipline. PLoSOne. 2015 Jun 
4;10(6):e0129014. doi: 10.1371/journal.pone.0129014. PMID: 26043192; PMCID: PMC4456243.

Å The results indicate that the sex 

difference evolves from < 5% to 

10ï18% in all the analyzed 

disciplines from age 11 to 18 yr. 

This evolution is practically 

identical for the running and 

jumping disciplines

Å Relative annual performance 

development in females gradually 

decreases throughout the 

analyzed age period. In males, 

annual relative performance 

development accelerates up to 

the age of 13 (for running events) 

or 14 (for jumping events) and 

then gradually declines when 

approaching 18 years of age.



Performance Progression Jumpers

Boccia G, Moisè P, Franceschi A, Trova F, Panero D, et al. (2017) Career Performance Trajectories in Track and Field Jumping Events from Youth to Senior Success: 

The Importance of Learning and Development. PLOS ONE 12(1): e0170744. https://doi.org/10.1371/journal.pone.0170744

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0170744
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Performance prediction



Realistic Expectations

Boccia G, BrustioPR, MoisèP, FranceschiA, La Torre A, SchenaF, RainoldiA, Cardinale M. Elite national athletes reach their peak performance later than non-elite in sprints and 
throwing events. J Sci Med Sport. 2019 Mar;22(3):342-347. doi: 10.1016/j.jsams.2018.08.011. Epub2018 Aug 22. PMID: 30172614.
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UK Data

Kearney PE, Hayes PR. Excelling at youth level in competitive track and field athletics is not a prerequisite for later success.J Sports Sci. 2018 Nov;36(21):2502-
2509. doi: 10.1080/02640414.2018.1465724. Epub2018 Apr 18. PMID: 29667867.
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Philip E. Kearney, Philip R. Hayes & Alan Nevill (2018) Faster, higher, stronger, older: Relative age effects are most influential during the youngest age 
grade of track and field athletics in the United Kingdom, Journal of Sports Sciences, 36:20, 2282-2288, DOI: 10.1080/02640414.2018.1449093

https://doi.org/10.1080/02640414.2018.1449093


How to use it ςwhat we did

26,836 ŀǘƘƭŜǘŜǎΩ ŎŀǊŜŜǊǎ

6,631 ŀǘƘƭŜǘŜǎΩ ŎŀǊŜŜǊǎ



Boccia G, Cardinale M, BrustioPR. Performance progression of elite jumpers: Early performances do not predict later success. ScandJ Med Sci Sports. 2020;00:1ï

8. https://doi.org/10.1111/sms.13819

What about international success?
5981 Athletes Top 50 2000-2019
Only 8% of males and 16% of females top 50 ranked at the age of 16 years managed to be included among the top50
senior.

https://doi/


International Level Sprinters
4924 athletes (females: n = 2865, 58.2%)
On average, only 17% (90% confidence interval, 12 to 23) of the male athletes and 21% (90% confidence interval, 16 to 28) of the female athletes were in the top
50 rankings both in U18 and in the senior category (U18 and senior subgroup).

Boccia, G., Cardinale, M., and Brustio, P. R. (2021). World-/ƭŀǎǎ {ǇǊƛƴǘŜǊǎΩ /ŀǊŜŜǊǎΥ 9ŀǊƭȅ {ǳŎŎŜǎǎ 5ƻŜǎ bƻǘ DǳŀǊŀƴǘŜŜ {ǳŎŎŜǎǎ ŀǘ !Řǳƭǘ !ƎŜΦ LƴǘŜǊƴŀǘƛƻƴŀƭ WƻǳǊƴŀƭ 
of Sports Physiology and Performance 16, 3, 367-374, available from: < https://doi.org/10.1123/ijspp.2020-0090> [Accessed 20 November 2021])


