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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?

Looking after assets



Systems: what are the

components?
M _ Volunteers / \ Military
fMf  SOCIety  Sport Reputation Education System Governmen
M Media Interest Scientific Support

Performance Sport

Mass Participation

Economy Funding

Sponsorships
Media Interest



What is everyone doing

L R 4
Increase Numbers |
More participants more Is it structured?
chances?
75N
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Funding

Government > Private Try to win medals at

major events
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Medal Distribution

43 NOCs/196

70 NOCs In the
placing table




What can we say about the current status?

A Olympic/World medals in athletics are won by many nations

A In many cases successful athletes are not the result of systematic approaches
G2 0FtSyd aStSOGA2Y YR RS@OSt 2LIYSY

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

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

A Health support

A Financial Support

A Training and competitions structures

A Scientific Support
A Athletes' and coaches' care is very diverse
A Athletics relies on a lot of volunteers/part time coaching staff
A Many Talent ID/developmenprogrammes NE Wi KS2NB G A O f QK
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slido

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?
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development
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From science we know quite a lot about
how young athletes develop
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them and develop them to guaranfee
long careers

Youth athlete development is contingent
on an individually uniqgue and constantly
changﬁn%_base_ of normal physical 3
growt , biological maturation and T

ehavioral development
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Knowledge of developments stages is S
key to provide appropriate coaching <
strategies

Success at early stages does not
guarantee success at senior level




Real World




Talent ‘
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performances are superior to his peer group and
IS capable of reaching or has achieved consisting
LISNF 2 NXYIFyOoSa o G2L
Breithbacket al. 2014 Sports Medicine




Growth and Maturation

AGrowth is a change in body size, body
composition or dimensions of a specific
regi?])n of the body (Joyceand Lewindon
2014).

AMaturation is the progressionof the human -
body towards adulthood The rate and = .3
timing of maturation can be highly variable
and even different systemscan mature at -
different time for example the skeletal
systemwill mature at a muchlater datethan -~
the z)eproductive system (Lloyd and Oliver, =
201




Age Is not just a
number

A Chronological agés the age of a person with regards
to years since birth.

A BiologicalagdDl y ©6S UK2dZaAKUG 2F a + LIS[@¥iyQa
development based on physiological markers. €'-d
Biological age considers where the person is on the
maturation and development front, while
chronological age does not. ﬂ

A Training agds the number of years the young athlete
has spent performing structured forms of training



How old is a 13 years old ch
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Growth and maturation
A Growth Status

A The status of the young athlete at 14
the time of observation = Skeletal
Age > 12 14 Males
A Measured with Hands-Kys § " .1
A Secondary sexual and somatic =~ £ E
characteristics, and dental age 2 >
. - . > o 8
AMaturity Timing z : .
A Age at Peak Height VelocigRHY 2 5
A Age at menarche L
A PHV and maturity offset can be M\
determined with anthropometry lige atamid;:c?int b1e2twee1n4ann:12ﬂ vis1iftss % 0 10 12 14 16 18
(Height/Leg length/body weight) St el s sl
[erwald et al. (ZOOZMed Sci SportS Earlier (<25%) u?gzc;;:e Later (78% Ef’.".“ﬁ.‘}f;'f' .‘.‘:‘.'33::, i

EX] ----- 97th  ===-s 97th -====97th

Creo &Schwen2017) Pediatrics

11 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
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t I NBYy (& Q CKl8 Anthiogbmetry

o

Years from PHV .

Growth Spur

% Adult Height

< ) () (—

70% 85% 96% 100%
Pre Circa Post
A Khamis HJ, Roche APredicting adult
PHV stature without using skeletal age: the

KhamisRoche methodPediatrics 1994
Oct;94(4 Pt 1):50Z. Erratum in:
Pediatricsl995 Mar;95(3):457. PMID:
7936860.

A Y 2 1 3MSMElina RM. Modified Maturity
Offset Prediction Equations: Validation'in

Maturity Offset [BJ\\

Child Anthropometry

Independent Longltudlnal Samples of
Boys and Girls. Sports Med. 2018
Jan 48&(2 :22D36. d0| 10.1007/s40279
01707 PMID: 28608181; PMCID:
PMC5752743.

Mirwald RL BaxterJones ADG, Baile
BeunenGP'An assessment of maturi y

DA

><i>4—>

from anthropometric

-3Y

measurementsMed ScExercSports
2002;34:683:994.doi
10.1097/000 576820020400(;00020

-0.5Y +0.5Y

Average Late

Early



Skeletal Age Methods

A Modern 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 al2flight

A TannecWhitehouse (TW) methoavolved from the Oxford
method, with the original version (TAlY determining the skeletal
age based on maturity indicators for 20 bones. Recent developme
of the TW3 take into account RUS (Radius, Ulna and Metacarpal
Bone) and predicts height

A TheGreulich and Pyle Metho¢based on a radiographic database
of 1,000 children collected in the 4898s)

A TheFelsmethod was developed by Roche through a longitudinal
study, based on a total of 13,823 serialaxs of the left hand and
Wrist.
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Is this a real iIssue?

PrePHV CircaPHV  PostPHV

15

14+

13+ Peak D1: Skeletal Age & Growth Rates
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Our recent observatlons
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' Elite Youth

Soccer Players from the Middle East. Med Sci Spostsc 2021 Dec 1; 53(12) 268%90.doi: 10.1249/MSS.0000000000002740. PMID: 34649263.



Salivary Testosterone

Sal T vs Development Stage and % of predicted Adult Height (Aggs 6
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Relative Age Effect

3 The rel ati ve age e

distribution of birth date favouring
subjects born in the initial months of a

sel ect | Mogjkayeeah, 2009) (
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Quarter 1 Quarter 2 Quarter 3 Quarter 4
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Athletics and Physical Abllities
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Physical and Cognitive Abilities improve with
Age and then deCl.ilQn?strﬁght (track and field),
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Performance Tracking
Profiling O

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

Y A Larger databases allow us to understand how athletes evolve their
performances as well as world/continental/national/regional trends
{ \ A This can provide some predictive abilities as well as the possibility to
;::-5 y benchmark typical developments

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

Performance tracking/profiling allows you to:

- laasSaa AF €2dzNJ FGKf SGSQa LINRINBA:Z
specific cohorts

- Analysethe potential of your system and individuals within the system

- AnalyseéWorld/Continental/National trends and help you check your
competitiveness

- Help you decide on funding/selection/deselection

- 13aSaa WHoy2NXIfQ LISNF2NXYIFyOSa Lk
Doping/Injury/Judges/Facilities



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

Under 18
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Under 29
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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.

BrustioPR, Kearney PEJpoC, Ungureanu AMJulassoA, RainoldiA, Boccia G. Relative Age Influences Performance of Mitaks Track and Field Athletes Ever
in the Adulthood. Front Psychol. 2019 Jun 18;10:1885.10.3389/fpsyg.2019.01395. PMID: 31275208; PMCID: PMC6591260.



Peak Age and Performance Progression

A: Performance level
357 Top 10
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Haugen TA, Solberg PA, FostaviGran-Navarro RBreitschadeF, Hopkins WG. Peak Age and Performance Progression in@Vaskl Tracknd-Field
Athletes. Int J Spor8hysiolPerform. 2018 Oct 1;13(9):1122.29.doi: 10.1123/ijspp.2010682.Epub2018 Oct 18. PMID: 29543080.



Top National Athletes Feldas

50 - L BOYS - — U GIRLS
as 4 77 gcjx? O\;asovs as 7T gégrf cLaisLs . . .
w 40| — — eomeovs - . o a0l — — somGiRLs A The results indicate that the sex
S B ¥ s difference evolves from < 5% to
£ e 5
£ £ 301 101 18% in all the analyzed
£ £ 251 eI disciplines from age 11 to 18 yr.
= g %7 L This evolution is practicall
= e 15 - T c . :
o | - identical for the running and
s| s== " jumping disciplines
° ;.1 1I2 1I3 1I4 1l5 1I6 1I7 1I8 .
Age (years) Age (years) A Relative annual performance
Age (yr) 60 m 800 m Long Jump High Jump development in females gradually
Boys Girts Boys Girls Boys Girls Boys Girls decreases throughout the
Progression Progression Progression Progression Progression Progression Progression Progression .
(s and %) (s and %) (s and %) (s and %) m (%) m (%) m (%) m (%) analyzed age perlod. In males,
11-12 -0.35 (4.1) -0.35 (4.0) 6.4 (4.4) -73(4 8) +0.35 (7.4) +0.36 (7.9) +0.11 (7.4) +0.10 (7.2) annual relative performance
12-13 -0.48 (5.8) -0.25 (2.9) 8.7 (6.2) 5(3.8) +0.43 (8.6) +0.30 (6.0) +0.12(7.9) +0.09 (6.3)
13-14 -0.29 (3.7) -0.16 (2.0) 5.9 (4.5) 6(2.6) +0.50 (9.0) +0.21 (4.1) +0.13 (8.1) +0.06 (3.6) development accelerates up to
14-15 -0.10 (1.3) -0.02 (0.2) 5.2 (4.1) 2(1.6) +0.34 (5.6) +0.13 (2.4) +0.08 (4.3) +0.04 (2.4) the age of 13 (fOI’ running events)
15-16 -0.17 (2.3) -0.08 (1.0) 3.2 (2.7) -1.6 (1.2) +0.28 (4.4) +0.10 (1.8) +0.07 (3.6) +0.03 (1.8) . .
16-17 -0.10 (1.4) -0.07 (0.8) 2.3(1.9) 5(1.2) +0.19 (2.9) +0.06 (1.1) +0.05 (2.5) +0.01 (0.6) or 14 (fOI‘ jumping events) and
17-18 -0.05 (0.7) -0.02 (0.2) 1.5 (1.4) .6 (0.4) +0.17 (2.5) +0.02 (0.4) +0.04 (1.9) +0.01 (0.5) then gradua”y declines when

Data are mean (standard deviation) for top 100 Norwegian male and female performers in each discipline. approaCh | ng 18 yeaI‘S Of age .
doi:10.1371/journal.pone.0129014.t001

Tannesserk, Svendsen IS, Olsen®dftormsenA, Haugen T. Performance development in adolescent track and field athletes according to age, sex and sport Biscffdne. 2015 Jun
4;10(6):€0129014doi: 10.1371/journal.pone.0129014. PMID: 26043192; PMCID: PMC4456243.



Performance Progression Jumpers

A R Individual trajectories - High Jump - Men
| P e A — Men ngh Jump . B — Men long-jump
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Boccia G, Moise 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



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

Performance prediction

Personal hest prediction (R?)
Age M - High Jump | M- Long Jump | W - High Jump | W - Long Jump
14 0.286 0.194 0.631 0.522
Performance 15 0.540 0.526 0.685 0.536
annual-::hange 16 0.637 0.481 0.754 0.602
17 0.794 0.668 0.807 0.714
18 0.815 0.744 0.846 0.793
Personal best prediction (R?)
Age M — High Jump | M- Long Jump | W - High Jump | W - Long Jump
14 0.207 0.152 0.410 0.290
Performance 15 0.343 0.240 0.586 0.402
only 16 0.536 0.428 0.622 0.527
17 0.671 0.580 0.693 0.679
18 0.791 0.664 0.752 0.720

Figure 1: Coefficient of determination of personal best prediction in jumping events using best performance and annual change in
performance vs. best performance only using data from the Italian competitions database. (Data from Boccia et al, 2017).



Realistic Expectations

Females
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Sprint mHurdles m Discus Throw m Shot Put m Sprint = Hurdles = Discus Throw = Shot Put

Percentages of tofevel adult athletes that were considered tdgvel when they were younger than ¥8.

Boccia GBrustioPR MoiséP,Franceschh, La Torre ASchends,RainoldiA, Cardinale M. Elite national athletes reach their peak performance later thaeliterin sprints and
throwing events. J Sci Med Sport. 2019 Mar;22(3):342.doi: 10.1016/j.jsams.2018.08.01Epub2018 Aug 22. PMID: 30172614.



l | K Data p— OTop20 D>Top20 MWUnlisted Sk, + OTop20 O>Top20 M Unlisted
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Figure 1. The percentage of top 20 ranked (a) senior male, and (b) senior female athletes at the end of the 2014-15 track and field season who were ranked in the
top 20 at each age grade. U = Under.
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Figure 2. The proportion of top 20 ranked female (a to f) and male (g to I) athletes at the lower grade who retained their top 20 ranking (white portion), retained a
national ranking outside the top 20 (grey ranking), or no longer appeared on the rankings (black portion).
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https://doi.org/10.1080/02640414.2018.1449093

How to use it what we diw

L B ‘
26,836 MR Gkt SuSaw NE $ N
L7

Brikesisao Jfeussna
”: iy

6,631 A




What about international success”

5981 Athletes Top 50 202019

Only 8% of males and 16% of females top 50 ranked at the age of 16 years managed to be included aimp5@ the

seniot
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Boccia G, Cardinale MBrustio PR. Performance progression of elite jumpers: Early performances do not predict later SweceBsMed Sci Sports. 2020;00:1

8. https:/Hoi.org/10.1111/sms.13819
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FIGURE 2 Performance progressions for males (upper panels) and females (lower panels) in two subgroups of athletes: Only U138, that is,
those who have been included in the top 50 rankings at under 18 but did not reach the top 50 rankings in the senior category; Top30 senior, that is,
those who have been top 50 ranked in the senior category, independently from being top 50 ranked in the U18 category or not. Post hoc analysis:
*P< 05;**P < 05; ***P < 05
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4924 athletes (females: n = 2865, 58.2%)
On average, only 17% (90% fidence interval, 12 to 23) of the male athletes and 21% (90%dwmnce interval, 16 to 28) of the female athletes were in the top
50 rankings both in U18 and in the senior categtly§ and seniosubgroup).
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