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Talent development

Numerous ways can lead to the top of elite
sports — and have to be taken into account
for successful talent development.

Talent development needs a closer alignment
with biological age instead of chronological

age, solely.
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Name & Status -
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Last Check In

ekl Last Check Out
Modifications Needed
Unableto%
Workload Status — | chiylow | Newral Recovery (Wellness)
Workload Score > - i Ee Freshness vs Fatigue
Workload
Workload Trend >
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Wellness Score
Wellness Trend > ol aer linntlnslecssnetim
2 Integrated Support Team - Dashboard Individual Athlete Status

Volleybal
Canada MacDonald & Sullivan, SPIN 2018
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Documentation of individual development

Acute: Chronic Workload Workload & Recovery Z Scores
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DATA INPUT
(Athlete / IST)

@ Performance Alerts

NAME
RESPONSE 1. Shoukler Pain 7 Eat # ocer # Duplicate
IST C h A hl 2.  Amete Wellness Z Edt . Dolote Z Duplicate TRIGGER ALERTS
( —Loach — At ete) 3. Moming Hydration 7 Eal W Oserw /' Duplicate (Smartabase)
4. Body Soreness 7 B B Ovlow # Duglicate

Other alerts setup for you:

VC Workioad Notification
Triggerad when al of the following conditions are met

1. Acute Chronic Wordoad Greater Tan or equal 10 150

The message sent by email and app nosfication wil be: "Alhete's warkload is above 1.5°.

STAFF NOTIFIED

(Text / App / Email)
-

@ Integrated Support Team - Dashboard Individual Athlete Details smartabase
Canada MacDonald & Sullivan, SPIN 2018
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Ereignisse m
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Hoffmann < TID and TDE in Germany ¢ Wingate Institute « February 2nd 2016
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Talent development

Systematic training is the most important factor
for success in elite sports.

a Main objective of training in LTAD is to develop
performance prerequesites and load bearing
capacity for elite sports.

° Until maturity, training has to focus onto
processes of perception and information
processing.
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Talent development

e Acquiring a broadness of movement skills and
perceiving multi-faceted training stimuli
facilitates success in elite sports.

Generic athletics training, mastery of relevant
sporting technigues and balance of strain and
recovery ensure long-term load-bearing
capacity.

Successful talent development requires
competition systems, which are appropriate to
age group and training stage.
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General models of long-term athlete development

DMSP
(Coté, 1999)

LTAD model
(Balyi & Hamilton, 2004)
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Chronological Age
Male: 6-13 years Male: 13-15 years Male: 15+ years
Early Specialization
Specialization Years Investment Years
—eB e
Sampling Years
Recreational Years
; Training to Win
Learning to Training to Training to
FUNdamentals Train Train Compats
Retirement/Retention
\ === s 3
| Suppleness | : Stamina ,
e E 7 T~ - m——mmmmm—— - -
I skitls | T . .
| speed1 | | Speed 2

Growth Rate

Maturation Status

Prepubertal

Circumpubertal Postpubertal

Forschung fur den Leistungssport

(L Pichardo, 2018)
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State of the art

NSCA
CEU QuIZ

Available at: http://www.nsca-cc.org/ceus/quizzes.html

The Natural Development
and Trainability of
Plyometric Ability During
Childhood

Rhodri S. Lloyd, MSc, CSCS, ASCC," Robert W. Meyers, MSc, ASCC,? and Jon L. Oliver, PhD?

'Faculty of Applied Sciences, University of Gloucestershire, United Kingdom; and *Cardiff School of Sport, University

of Wales Institute Cardiff, United Kingdom

Downloaded from http://bjsm.bmj.com/ on November 14, 2014 - Published by group.bmj.com

Consensus statement

Position statement on youth resistance training:

the 2014 International Consensus

Rhodri S Lloyd," Avery D Faigenbaum,? Michael H Stone,? Jon L Oliver," lan Jeffreys,*
Jeremy A Moody," Clive Brewer,® Kyle C Pierce,® Teri M McCambridge,’

Rick Howard,® Lee Herrington,” Brian Hainline,'® Lyle J Micheli,"""*"* Rod Jaques,'*
William J Kraemer," Michael G McBride, '® Thomas M Best,"” Donald A Chu,'®™®

Brent A Alvar,'® Gregory D Myer”:'32°

®
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Taylor & Francis Group

European Fournal of Sport Science, 2014
http://dx.doi.org/10.1080/17461391.2014.955125

ORIGINAL ARTICLE

The effect of resisted sprint training on maximum sprint Kinetics and
kinematics in youth

MICHAEL C. RUMPF"?, JOHN B. CRONIN®?, IKHWAN N. MOHAMAD?,
SHARIL MOHAMAD?, JON L. OLIVER®, & MICHAEL G. HUGHES®

ffects and dose-response relationships of resistance
training on physical performance in youth athletes: a
systematic review and meta-analysis

Journal: | British Journal of Sports Medicine
Manuscript ID | bjsports-2015-095497.R3

Article Type: | Review Systematic

Date Submitted by the Author: | n/a

Complete List of Authors: | Lesinski, Melanie; University of Potsdam, Department of Sport and Health
Science

Prieske, Olaf; University of Potsdam, Department of Sport and Health
Science

Granacher, Urs; University of Potsdam, Department of Sport and Health
Science
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Chapter 7

Endurance Trainability of Children and Youth

KARIN A. PFEIFFER, FELIPE LOBELO,
DIANNE S. WARD, AND RUSSELL R. PATE REVIEW ARTICLE

Y 115010 Ee7Gios Scienoe, 2008, 21, 130147

© 2009 Human Kinetics, Inc.

Oxygen Uptake Kinetics in Children
and Adolescents: A Review

Chapter 4

Neil Armstrong and Alan R. Barker

Armstrong N, McManus AM (eds): The Elite Young Athlete.
Med Sport Sci. Basel, Karger, 2011, vol 56, pp 59-83

Endurance Training and Elite Young Athletes

Ne” Arm Strong : Ala n R Ba rker Downloaded from http://bjsm.bmj.com/ on July 12, 2015 - Published by group.bmj.com

e ————————————— - :
Muscle metabolism changes with age and

maturation: How do they relate to youth sport
performance?

Neil Armstrong,” Alan R Barker," Alison M McManus?
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Chapter 6

Muscle Strength, Endurance, and Power: Trainability
During Childhood

CAMERON J.R. BLIMKIE AND ODED BAR-OR

Downloaded from http://bjsm.bmj.com/ on June 22, 2015 - Published by group.bmj.com

Consensus statement

International Olympic Committee consensus
statement on youth athletic development

Michael F Bergeron, "2 Margo Mountjoy,>* Neil Armstrong,® Michael Chia,®

Editor’s choice
Scan to access more

iy Jean Coté,” Carolyn A Emery,® Avery Faigenbaum,” Gary Hall Jr,'® Susi Kriemler, "’
Michel Léglise, "> Robert M Malina,">'* Anne Marte Pensgaard,'® Alex Sanchez,'®

Torbjern Soligard,"” Jorunn Sundgot-Borgen,'® Willem van Mechelen, '*-2%-%!

Juanita R Weissensteiner,?? Lars Engebretsen'’-?3

STRENGTH AND
CONDITIONING FOR
YOUNG ATHLETES

SCIENCE AND APPLICATION

The BASES Expert Statement on

Trainability during Childhood and
Adolescence

Produced on behalf of the British Association of Sport and Exercise Sciences by Dr Melitta McNarry,
Dr Alan Barker, Dr Rhodri S. Lloyd, Dr Martin Buchheit, Prof Craig Williams FBASES and Dr Jon Oliver.

EDITED BY RHODRI S. LLOYD
AND JON L. OLIVER
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Physiological and performance changes across maturation msmutmrmgemndte
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Muscle strength/resistance

* Increases relatively linear during childhood

 Accelerated gains in boys during puberty because of adolescent
growth spurt

* Increases in children mainly related to maturity of central nervous
system

* In adolescents because of neural development and structural changes
because of increased hormonal concentration => increases in muscle
fibre size

* Trainability increases steadily with age and maturity

=> No puberty-related ,boost" in strength gains!

 Resistance training is effective to develop muscular strength and power
In children and adolescents

 Consider physical/maturity differences, ability to tolerate stress,
technical competency and mental maturity

() Bergeron et al., 2015; Duncan et al., 2014; Lloyd, Faigenbaum et al., 2014)
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LOoW INCREASE IN RTSC HIGH

/ Sets: 1-2 \ / \

Repetitions: varied Sets: 2-4 Sets: multiple
Intensity: <60% 1RM Repetitions: 6-12 Repetitions: <6

Repetition velocity: — Intensity: £80% 1RM — Intensity: 285% 1RM

moderate (skill Repetition velocity: fast Repetition velocity: fast
development) - fast (motor (motor unit recruitment) (motor unit recruitment)

unit recruitment) Frequency: 2-3/week Frequency: 2-4/week

\ Frequency: 2/week / \ / \ J

Figure 2 Youth resistance training guidelines with progression based on each athlete’s resistance training skill competency (RTSC) to perform the
desired movements.

(EJ Faigenbaum et al., 2009; 2015)
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Developing power

TasLe 3. Recommendations for progression during resistance training for power.*

Novice Intermediate Advanced
Muscle action ECC and CON ECC and CON ECC and CON
Exercise choice MJ MJ MJ
Intensity 30-60% 1RM VEL 30-60% 1RM VEL 30-60% 1RM VEL
60-70% 1RM STR 70 to =80% 1RM STR
Volume 1-2 sets X 3-6 reps 2-3 sets X 3-6 reps =3 sets X 1-6 reps
Rest intervals (min) 1 1-2 2-3
Velocity Moderate/fast Fast Fast
Frequency (d-wk ) 2 2-3 2-3

*ECC = eccentric; CON = concentric; MJ = multi-joint; 1RM = 1 repetition maximum; VEL = velocity; STR = strength;
rep = repetition.

(EJ Faigenbaum et al., 2009)
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IOHHAX MJ MJ MJ
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60-70% 1RM 70-80%LL T 1RM
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Excursus motor ontogenensis:
> beginning with 3 years two-legged hops
> beginning with 5/6 years one-legged skipping (over)
> beginning with 6 years multiple bouncing and jumps

(Balster, 1996)

Encourage the natural urge to jump!

Start in time with versatile jumping “education”!

®» From feathering via hopping to jumping

= First two-legged then one-legged

® First vertical then horizontal

® First single then multiple e v

®» First off the cuff/from standing position then by a running start (Bild: Giirbig, 2013)

® variety via variation of starting position, jump direction, jump tasks, devices, rhythm,
underground)

(© Wenzel, 2017)



FRICTSAAANIDR? ? H
Institut fir Angewandte !

Trainingswissenschaft

Forschung fur den Leistungssport

BUARFE AR (C

> 3% C mERU

> 5-6i% CHEDXAXFwW S

> 6% CHRRATIXINI > T 2002w > T

v T ANDBROEEFI(ROTZWVWEWDTIFE) B UET !

>
ZBNRZy>T [8E] 25— b

IRV ETEBTS VYT

- mEMNSHEA

- MESEH SAE BN

- B SEMAN

- YD THIREEMSIE D IR S DIREEA

c BRQTIRANNS : RA— DR 3>, Sv>TAmR. 9RO, AR, UX A, #HEIKR

46



®

Develop prerequisites playfully... nstiut i Angewance

Trainingswissenschaft

Forschung fur den Leistungssport

jump and freeze

(Bilder: Chu et al., 2006; Lloyd et al., 2011, Hiickelkempes, 2012; Katzenbogner, 2012)

(© Wenzel, 2017)
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R B versatile

(© Wenzel, 2017)
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sion
progres - tion
Different@t® Balance
~ _ L Rhythm
i, Jumping and coordination ’
Transpositio,

Supported jumps

Short contact times using
facilitated conditions

(© Bilder: Gruner, Wenzel)
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Plyometric progression model

®

Institut fir Angewandte
Trainingswissenschaft

TRAINING TO WIN HIGHLY STAGE 6 HIGH Forschung fur den Leistungssport
Males 19+ years, Females 18+ STRUCTURED & High Intensity Plyometrics (HIP2) ECCENTRIC
years SPORT-SPECIFIC Drop Jumps LOADING
TRAINING TO COMPETE — STAGE 5 "“’:’ﬁ(‘fﬁ“-
Males 16-23 years, Females STRUCTURED High Intensity Plyometrics (HIP1) ECCENTRIC
15-21 years Bounding (Multiple Unilateral Hopping) LOADING
TRAINING TO TRAIN 2 MODERATE- STAGE 4 MODERATE-
Males 14-16 years, Females HIGH Medium Intensity Plyometrics 2 (MIP2) EC CHI-!S?RI C
13-15 years STRUCTURE Box Jumps, Obstacle Jumps LOADING
TRAINING TO TRAIN 1 MODERATY STAGE 3 MODERATE
Males 12-14 years, Females STRUCTURE Medium Intensity Plyometrics 1 (MIP1) ECCENTRIC
11-13 years ) Multiple Bilateral Hopping and Jumping LOADING
LEARNING TO TRAIN STAGE 2 LOW
LOW 2 .
Males 9-12 years, Females 8- STRUCTURE Low Intensity Plyometrics (LIP) ECCENTRIC
11 years ) Jumps in-place and Standing Jumps LOADING
FUNdamentals MINIMAL
: : : UNSTRUCTURED STAGE 1 s
Males 6-9 years, Females 6-8 PLAY Fundamental Movement Skills (FMS) hf(()i:;f&l(‘
years 3

(D Lloyd et al., 2011)
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CategoriSing jumps--- Institut fir Angewandte

Trainingswissenschaft

Q@ Forschung fur den Leistungssport
R \}&
b\ A
0 Drop Jumps ﬁ
)

QQ StUtzzeit < 200ms ( L
(2 égl ;

Russische
Hurdenspringe |

) Froschspringe R
mit Zusatzlast %

load

=
Froschspringe il
: ohne Zusatzlast =R @QS -
Squat Jump auf Weite = pa = FuBgelenksspringe & 9
¢ 4
Ty "‘VU‘/ (
' : CM] auf Kasten ’
!
Squat Jump auf Kasten g I:{'_E
e
=T AbstUtzsprunge

CM) mit Sprungspinne | % Eg g _

concentric long stretch-shortening cycle Short stretch-shortening cycle

v

Primary muscular function

(© Wenzel, 2017)
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(Wenzel,2017)
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Recommendations for training of jumps

Chronological age 6 7

mittleres Kindesalter

+O

Developmental phases

mittleres Kindesalter

Is
-

Trainability

central nerval system

Primary training
neuromuscular system

12 13

10 11

spates Kindesalter

spates Kindesalter

neuronal system
muscular system

frihes Jugendalter

frihes Jugendalter

®

Institut fir Angewandte
Trainingswissenschaft

Forschung fur den Leistungssport

15 16 17

spates Jugendalter

muscular system
neuronal system

spates Jugendalter

19 20

muscular system
neuronal system

effects

acyclic speed :
- Short contact times

Speed characteristics
agility: -change of direction

acyclic speed:
- short contact times
- High take-off velocity
agility: - change of direction

acyclic speed:
- High take-off velocity
Sport specific: agility
power

acyclic speed:
- High take-off velocity
Sport specific: agility
power

Versatile movement experiences

ABC of jumping (quick coordination)
Sport specific jumps & drills

Sport specific jumps & drills
specific jumping technique

Sport specific jumps & drills
with high conditional oad

Mid to very high impacts at

Training ement e
e ere Joyful training of jumps
prlorlt|es Agility and ,feel for jumps”
Intensity Low impacts at max & submax

velocity

(© Wenzel, 2017)

Mid impacts at supramax to submax
velocity

Mid to high impacts at supramax &
max velocity

supramax & max velocity
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Specific tendon training?
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Patella tendon

Forschung fur den Leistungssport

1) Beinstrecker

b) Dynamisch, Betonung E
; -

¢) Dynamisch, Konzentrik-E
-
)

2) Frei-

hantel al
—_—

b) Dynamisch
-

a) Statisc
.

Abbildung 3: Exemplarische Ubungen f
Wiederholte isometrische Kniestreckur
mums; 3 s Belastungsdauer pro Wieder
und kontrollierbare Belastungsform ur
hinaus kénnen dynamische Ubungen n
wdahrend der konzentrischen Phase da:
se bei; 1b) bzw. als klassische Konzentri

a) Statisch l I -
(Isometrik) ) .

5 Serien mit jeweils 1-2 Minuten Pause

Kraft
1 Repetitive Belastung (4 Wdh.)
90% |
MVC t
Hohe
Intensitat
v > —> < » 4+—>
0 | » Zeit

35 3 35 35 3 35 35 35
Mindestbelastungsdauver (~3s)

Mindestens 3 Monate
Abbildung 2: Belastungsfaktoren eines effektiven Sehnentrainings dar-

gestellt anhand eines Kraft-Zeit-Verlaufs bei isometrischen Muskelkontrak-
tionen

Achilles tendon

a) Statisch
(Isometrik) &%

Statisch
(Isometrik)

ir ein effektives Achillessehnentraining.

eckungen mit einer hohen Intensitat (= 85 % des willkurlichen
ederholung) bei ca. 90° FuBgelenkwinkel bieten eine sehr
igsform und sind sowohl an Kraftmaschinen als auch nicht-

‘bar (1q, 2). Dariber hi konnen dy ische Ubungen mit
emitat unterstitzt wahrend der konzentrischen Phase das An-
‘exzentrischen Phase bei; 1b) bzw. als klassische Konzentrik-
dynamischen Ubungen sollten entsprechend langsam aus-
ngsdaver der Sehne im geeigneten Gelenkwinkelbereich zu ge-
n etwa 6 s gewdahrleistet eine Belastungsdauer von ~3 s in dem

Ubungen sollten entsprechend langsam uusgeiunr weruen, um uie MINUEsWEUSLUNYGSUUUEr et den- A Era . 2 =
Gelenkwinkelbereich, in dem die notwendigen hohen Sehnenkrafte auftreten).

B TAICs O Mo sEE strEngth it tendon stiffness increases the demand on the tendon!

hen Sehnenkrdfte auftreten). Weitere Ubungsbeispiele fir das Training der Patellar- und Achillessehne ( M ersmann e t al 2 O 1 6)

stehen auf www.leistungssport.net bereit.
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Specific tendon training? N
nstitut flir Angewandte
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Forschung fur den Leistungssport

Isometric tralnmg and long-term adaptations

Reference : Oranchuk et al. SJMS D(J,ynp() /;/ @YLMSportSciernce

The physiological adaptations induced by this training 2 + Isometric tralnlnﬁ should  occur
method such as increased muscle mass and improved | rfedomlnantly at relatively long muscle
tendon qualities are beneficial in a variety of contexts lengths as there is a clear advantage for

improving muscle volumes, and strength

* throughout a range of motion

Large increases in tendon stiffness following long muscle Isometric resistance training, regardless of muscle length,
lengths have been reported, which would likely reduce appears unlikely to efficiently lengthen muscle fascicles
electromechanical delay and therefore improve explosivity

Increasing contraction durations, increasing total volume, Conversely, high-intensity (= 70% of maximal voluntary
5 or shifting to longer muscle lengths are likely more isometric contraction) isometric contraction exclusively
efficient means of progressing isometric resistance produced increased tendon thickness and stiffness

training if strength and muscle size are a priority

r> g

"
-
-
-
~

=

Sports requiring a high degree of reactive strength

Progressively increasing intensity during isometric
contractions may be a safe and efficient means of require relatively stiff tendinous structures to optimize
preparing tendinous tissue for future dynamic loading performance

~g Wy
‘ —
¢

.I‘l"" - - ':P - \ ¢ &5 :
= \®/

Overly compliant tendons are often an issue in injured athletes

(Oranchuk et al., 2018)
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Preseason

Patellar Tendinopathy in Team Sports

PREVENTIVE EXERCISES #:===...
Reference: Peiia et al. Strength & Cond J 2017 oy Designed by €YLMSportScience

Preventing an injury such as patellar tendinopathy through exercise is a complex aspect.
Because the use of different types of contractions, loads, equipment, and training regimens
have shown satisfactory and promising results in the past, the combination of several of
these methods might result in a more successful and complete preventive approach

®

Institut fir Angewandte
Trainingswissenschaft

AThA
it (11, A3 AT M

3x 841 leg, high load i i ith | v 5
s;eedflge;ere%veéf) oad al eccentric contraction with low FOI’SChung fur den Lelstungssport

3-4x 10-15, low speed 3-4x 10-15, light load low 3x 10-15, low speed (2x week)

(2x per week) speed (1x per week)

In-season

. 3x 8 per leg, high load at eccentric contraction with
L L low speed (1x per week) .

2-3x 10, light-medium load, 3x 10, light load low speed
low speed (2x per week) (1x per week)

3x8-12 per leg, high load at eccentric contraction with
low speed (2x per week)

3x 6, moderate to high
load, low to moderate
speed (1x per week)

3x 10, light load low speed
(1x per week)

3x8, moderate to high load, low 3x 10-15, body weight, low
to moderate speed (1x per week) speed (1x per week)

; 3x 30 s, 35 Hz, low
" speed (2x per week)

3x 6-8 per leg, moderate to high load,
low to moderate speed (1x per week)

(L Pena et al., 2017; © https://ylmsportscience.com/)
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Recommendations for youth resistance training

Institut fir Angewandte
Trainingswissenschaft

YOUTH RESISTANCE TRAINING EEZEErIEnE

Consensus Statement by NSCA -‘m,.se.m, By Faigenbaum et al. JSCR 2009

B e e T

Provide qualified instruction and & Perform 1-3 sets of 6-15 repetitions on a variety
supervision of upper- and lower-body strength exercises

Ensure the exercise environment = Include specific exercises that strengthen the
is safe and free of hazards abdominal and lower back region

7 Focus on symmetrical muscular
development and appropriate
muscle balance around joints

‘ 8 Perform 1-3 sets of 3-6

repetitions on a variety of upper-
and lower-body power exercises

Start each training session with a
5-to 10-minute dynamic warm-up

Begin with relatively light loads
and always focus on the correct
exercise technique

Use individualized workout
logs to monitor progress

Keep the program fresh and
challenging by systematically
varying the training program

. ]6 Optimize performance and recovery
2 with healthy nutrition, proper
hydration, and adequate sleep

Support and encouragement from
instructors and parents will help
maintain interest

Designed by €YLMSportScience

(Faigenbaum et al., zuuy)
Hoffmann < Trainability and windows of opportunity ¢« July 20th 2018
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Speed as performance prerequisite md

Trainingswissenschaft

Forschung fur den Leistungssport

Speed
cognitve Motor speed
speed
single reaction choice reaction Hybrid types cyclic speed acyclic

agility speed
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Agility training in youth m;::;;f;zé:s::zszﬁe

Forschung fur den Leistungssport

Target movements in agility development
- Initiation -

Target function Target movement Target movement
patterns

starting Starting to the front Acceleration pattern
Starting to the side Hip turn
Starting to the rear Drop step

Changing direction  Laterally Cut step
From front to back and Plant step
vice versa

(2 Jeffreys, 2015)
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Forschung fur den Leistungssport

Target movements in agility development

- Transition -
Static wait to react  Static wait Acceleration pattern
Hip turn
Drop step
In motion In place Jockeying
To the front Controlled run
Laterally Side shuttle
Diagonally Cross-step run
To the rear Backpedal/backtrack
Decelerating Linear Plant/chop to athletic
position

lateral Cut step
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Institut fir Angewandte

bd Recommendations for Training Trainingswissenschalt

' i Forschung fur den Leistungssport

TRAINING METHODS | @

A DETERMINANT FACTOR

Ragosted speint abilly (RSA) ks an iportent filness roqeisement of Different training strategies can be used in order to improve each of these potential

team-sport athletes, and it is important to better understand / W limiting factors, and in furn RSA
training strategies that can improve this fitness component '

A c@ @
. %) (X
‘k 3 Sprint Trg Sm&|]|-5ided Resistance Trg
- | TWO THEORIES :

In the absence of strong scientific evidence, two principal training theories
have emerged. One is based on the concept of training specificity and
maintains that the best way to train RSA is to perform repeated sprints.
The second proposes that training interventions that target the main
factors limiting RSA may be a more effective approach

A COMPLEX COMPONENT

RSA depends on both metabolic (e.g. oxidative capacity,
PCr recovery and H+ buffering) and neural factors (e.g.
muscle adtivation and recrvitment strategies) among

. others

(L Bishop et al., 2011)
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Maximal Sprint Performance In Male Youth: Predicting
Factors, Training Stimuli & Performance Outcomes

Reference by Meyers et al. Strength ond _‘N SN0

Conditioning Journal 2017 Designed by @YLMSportScience

PREDICTOR OF SPRINT SUGGESTED TRAINING
| PERFORMANCE OUTCOME

-
Relative vertical , Resistance training M Increased step length &
& horizontal force & combined methods @ relative verfical stitfness i
7

5

Relative vertical \ - Plyometric & \'\7‘ Increased step frequency

stiffness resistance fraining b Reduced contodt time

L : I/" Multidiredtional - Increased step length o
O plyometric & G Reduced contadt time
Horizontal & vertical power resistance fraining -

& +PRIMARY SPRINT TRAINING

®
Institut fir Angewandte
Trainingswissenschaft

Forschung fur den Leistungssport

(EJ Meyers et al., 2017)
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Physiological and performance changes across maturation mstitutmngmndte

Trainingswissenschaft

Forschung fur den Leistungssport

Speed and agility

» Gains in locomotor speed in pre-, circa- and post-pubertal children

* rapid improvements in pre-adolescent spurt underpinned by neural
development

» Age- and maturational related development interact during adolescent
spurt

 Acceleration and maximal velocity sprinting trainable at all stages

* Neural-based training with focus on movement and technical skills at
young age

» Strength, power and complex training after growth spurt

=> aim: developing technical movement patterns (sport specific) and
ability to rapidly generate large forces and power against the ground

(LY Lloyd, Faigenbaum et al., 2014; Meyers et al., 2017; Oliver & Rumpf; 2014)
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General recommendations for speed and agility training... m;f:;tg?;@;‘g:;gﬁggw

Forschung fur den Leistungssport

« Begin a systematic speed and agility training (ST; AT) in the age of 6-10
years

« Do ST ans AT based on well developed FMS

« Pay attention to concentrated athletes and a relatively rested state of
mind

« ST and AT should be executed at submaximal to supramaximal level

« AT: 5-10s >90% intensity; rest 1-2 minutes (anaerobic alactic system) or
20-90s with 80-90% intensity; rest 2-3minutes (anaerobic lactic acid
system)

* Focus on neuronal processes in ST and AT with pre-pubertal athletes,
afterwards focus on neuromuscular adaptations

=> Strength training to improve speed and agility after onset of puberty

(Bompa, 2015; Jeffreys, 2015; Wenzel, 2017)
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Age ranges (years)

Sprint training focus

Complementary
training

Primary training
adaptions

0-7

locomotor
movement skills
Simple games

physical literacy
development
Agility skill
acquisition

neural

Speed and agility training in youth

3 8-12
O 8-11

technical
development
max. sprints
Agility drills/foot
quickness

plyometrics
coordination/
movement skills

neural

3 12-16
0 11-15

technical
development
max. sprints
Agility/foot
quickness

plyometrics
strength
hypertrophy (later
part)

coordination
(during growth
spurts)

neural and
morphological

(L1 Bompa, 2015; Oliver & Rumpf, 2015)

®
Institut fir Angewandte
Trainingswissenschaft

Forschung fur den Leistungssport

3 16+
O 15+

max. sprints
Agility/foot
quickness

hypertrophy
strength comlex
training

Morphological and
neural
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Endurance &
metabolic
conditioning
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®

Physiological and performance changes across maturation msmutfumngemndte

rainingswissenschaft

Forschung fur den Leistungssport

Endurance training

* VO, kinetic response can be enhanced by endurance training

* No sex differences in trainability of peak VO, (but boys do have greater
stroke volume)

* Heritybility estimate for adaptility of peak VO, about 45-50%

* Trainability of VO, primary influence by baseline fitness level

 Children accumulate less blood lactate during exercise than adults

 Children better equipped for exercise by oxidative than by anaerobic
metabolism

* Linear increase in anaerobic performance during childhood — asyn-
chronous increase with age and maturation

» Gradual decline in resistance to fatigue and recovery from child- to
adulthood

» Both continuous- and interval-based training programmes successful

(CJ Armstrong & Barker, 2011; Bergeron et al., 2015; Mc Narry et al., 2014)
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By Harrison, Gill, Kinugasa & Kilding in Sports Medicine, April 2015

Developing all the time

Given current evidence on natural development of
aerobic fitness and trainability, aerobic fithess should be
actively developed in team sport players throughout their
development, rather than aligning exercise to specific
periods of maturation

Sampling Stage

During the sampling stage (exploration of multiple sports),
regular participation in moderate-intensity aercbic fithess
training, integrated into sport-specific drills, activities and
skill-based games, is recommended

(EJ Harisson et al., 2015)

-

®

Institut fir Angewandte
Trainingswissenschaft

Forschung fur den Leistungssport

Specialisation Stage

During the specialisation stage (increased commitment to
a chosen sport), high-intensity small-sided games should
be prioritised to provide the simultaneous development of
aerobic fitness and technical skills

Investment Stage

Once players enter the investment stage (pursuit of
proficiency in a chosen sport), a combination of small-
sided games and high-intensity interval training is
recommended

Training Specificity

In general, sport-specific training programmes should be
prioritised throughout development to increase the
opportunity for concurrent physical and technical
development. However, training must be accurately
prescribed using specific game variables to ensure the
desired adaptations are achieved



BVWERD7 AV — MCHIT D BEEFREDDFE

ILL
® ~
i
Institut fir Angewandte
Trainingswissenschaft

Forschung fur den Leistungssport

WDTEFKETD
BRI 1w MR E ML —Z2 0RO BRTRFIE

(CEAIDREDINEERDE. BEEER T v bR,

B TR EDRRRAIAICENEDDTEF R, AEZEL
CTF—LAR—YVEF (TR (CHFESNDIRE T,

AIR—WHHEDEA

HPUEEERE (BIRENZAR—YADIZY A b
=ED) OfEl. BERIEDT v bR EHAMEIAF)LD
FIRFE TR T DHIC. EEEDNET — LADMES
ESNBRETY,

GRS g

B2 TUSTERE (BEOAR—YDIER) TEH. X

IN—FEDINER. &8 XAFINR—XDT—ATHE
SN BEOBHEER T v hRA KL —Z2TADE
HANR Sz HEHLUERT

SEFA

TL—V—MEEERRE (BATZRR—YDEEEDIEK)
(CADTEB. NBET—AEFTEEA>SY—)ULRL—Z
SO DBFEDEMERENFT,

N —Z> 0 D4R M%

—R%(C. AR—IFEDONL—Z>207005AF. ¥)
IBAY S KON 7R R S TRIFE DM Z 1B I 1o (C
BRZELU TEBLEINDIRETT, LML, BFEULGE
JEMEKRSNDC EZEE(CTDIESHIC KL —Z=2T(F
BEDT — A= E > TIEEICUL A SN/ FNIERD
A

93



®
Tralnabl I Ity mstitut fir Angewandte
Trainingswissenschaft

Forschung fur den Leistungssport

© children and adolescents are trainable pre-, circa- and
post-puberty — all energy systems are trainable everytime

(EQJ Armstrong et al., 2015; Mc Narry, Barker, Lloyd, Buchheit, Williams & Oliver, 2014)
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YPD model
(Lloyd & Oliver, 2012)

Youth Physical Development Model

®
Institut fir Angewandte
Trainingswissenschaft

Forschung fur den Leistungssport

Maturation Status
Prepubertal Circumpubertal Postpubertal
FMS FMS FMS
sss 333 SSS

Mobility Mobility
Speed Speed ; Speed
Power | Power ' Power

Strength | Strength | _Strength
Hypertrophy i Hypertrophy ﬁi Hype rtrophy g Hypertrophy
Eduranceamc | o e | Endurance & MC

(2 Pichardo et al., 2018)
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Summary Trainability and Models of TDE Insttut fir Angewande

Trainingswissenschaft

Forschung fur den Leistungssport

| carlycChildhood | [ tatechildhood | [ Adolescents | [ Aduthood |
Chronological Age
Male: 6-9 years Male: 10-13 years Male: 14-18 years Male: >18 years
Biological Age
% Tanner stage | Tanner stage |-l Tanner stage iV Tanner stage V
:g : Maturation
[
§ 'g Prepubertal Circumpubertal Postpubertal
¢
g ; Resistance Training Skill Competency
8§ -+  Coordination training . Balance training ¢ Balance training ; ; . Balance training
= - Agility training . Plyometric training (jumping and landing . Plyometric training (moderate intensity) . Plyometric training (high intensity)
S ¢ Balance training mechanics) . Core strength training ’ - . Core strength training
. Light resistance training with focus on exercise  «  Core strength training ® Light to moderate load free weight training . Moderate to high load free wreight
technique . Light resistance and free weight training with . Heavy, eccentric and sport-specific resistance training
focus on exercise technigue training . Heavy and sport-specific resistance
e
Training-induced Adaptation
Neuronal adaptations Hormonal/neuronal/muscular/tendinous adaptations
Long-Term Athlete Development Stage
FUNdamentals Learning to Train Training to Train 1 Training to Train 2 Training to Compete Training to Win
UPLRn 0000 00,00 0 .00 20 000 AR5 S0P ANSD (.05 SEm A 0 A0 S S0 chn A o g 08 0 g o KL L L L LEEL L L E S LIl Y oo e o o 1V oo rerseennmaanesee § Soneon e in pon i tndh ob 4900 00 w0 0 90 '
s Stage 1 ' Stage 2 £ Stage 3 'y Stage 4 Stage 5 & Stage 6 :
; ! Fundomentol Movement Skils | ' Low intensity Plyometrics (LIP) | 1 Medium Intensity Plyometrics ! {  Medium Intensity Plyometrics ! 1 High ntensity Plyometrics 1 ! \  High Intensity Plyometrics 2
S g _!* Minimaleccentric },* Low eccentric 3 ‘ 1(MiP1) ' - 2 (MiP2) 1y (HIP1} ) & (HIP2) "
E 2 =1 loading e loading 11 * Moderateeccentric !+ Moderate-high i '+ Moderate-high \ 1+ Higheccentric )
; 5 "‘: *  Unstructuredplay !+ Lowstructure g ! loading i eccentric loading ‘! eccentric loading : : loading '
a3 ; ¥ i | *  Moderate structure | '« Moderate-high i ! *  Highly structured | o Highly structured !
= | ] 1 1 | i
= ¥ 1 | structure ' RN and sport-specific !
e w e we re e o v we [} N ' e = PRN..... l fos P l [ JBg SR, o } D e e e :
............... § St abhmasarassacseal “"“""""“"‘"““""““'“""“"""‘"‘ S0 AR N TS SN S GRS G SR A D 65 TR 0. W0 Ap SR AP OU_R WD S P 4 MR 50 T .. S
. Stage 1 :E Stage 2 & Stage 3 :E Stage 4 ]
B ; : Fundamental Weightlifting : 1 Learning Weightlifting : 1 Training Weightlifting ' Performance Weightlifting :
g ! Skills 11 * Focusontechnical ! { *  Primary focus on technical reinforcement {1 * Primary focus on performance )
& 8= 2
gg §: *  Focus on physical ' - competency ] { *  Secondary focus on performance outcomes i | *  Secondary focus on technical reinforcement '
s ¥ g literacy 'y * Llow-moderate 11 *  Moderate structure i | *  Highly structured '
235 1+ Lowstructure f structure 5 ' ' E
2 . .
N — — _— () Pichardo et al., 2018)
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Lesinski et al. 2016)

Strength (Granacher,

Cronin et al. 2014)

Power (Meylan,

Speed (Oliver,

Uoyd et al, 2013)

Agility {Lioyd, Read
etal. 2013)

Gill et al. 2015)

Aerobic (Harrison,

®

Summary Trainability and Models of TDE Institut iir Angewandte

Trainingswissenschaft

Forschung fur den Leistungssport

Technical Competency
. Coordination training . Balance training . Balance trainit! ' . Batance training
. Agility training . Plyometric training (jumping and landing . Piyometric lmnn.‘.(modevm intensity) . Plyometric training (high intensity)
+  Balance training mechanics) *  Core strength training . *  Core strength training
*  LUght resistance training with focus on exercise *  Core strength training *  Ughttomoderate load free weight training *  Moderate to high load free weight training
technique *  Light resistance and free weight training with *  Heawy, eccentric and sport-specific resistance o Heavy and sport-specific resistance training
focus on exercise technique training
DMSP Stages
Sampling Years Specialization Years Investmest Years
| Meturstion Satus
Prepubertal Clrcumpubertal Postpubertal
The Sampling Years The Sampling Years The Specialization Years: The Investment Years:
(phase 1): (phase 2): . Increase force level while maintain high velocity and RFD . Increase maximal power and RFD in periodized
. Develop agility, balance and coordination . More intense FMS such as running, . Introduction to weightlifting and more intense plyomaetrics manner
with a high velocity component skipping, hopping and jumping . 2-3x per week, 20-4D minutes per session . Combination of maximal strength training,
. Incorporated into warm-up, games or . Introduction to light resistance training weightiifting and plyometric training
deliberate play activities . 1-2x per week, 10-20 minutes per session . 2:3x per week, 20-60 minutes per session
. 1-2x per week, 10-15 minutes per session =

Early Childhood: Prepubertal: Circumpubertal: Late Adolescence:
. Speed development focused on FMS . Sprint technique primary focus Combination of sprint technique and maximal sprints . Greater focus on developing expression of
. Complimentary training focused on . Introduction of physical conditioning to Emphasis on coordination around PHV, muscle hypertrophy maximal speed

' ' H ]
: 1 ! ¥ :
M W ! e 3! 1
' 1 ! 1 : H : 1
: physical literacy development and 1 : increase stride length and decrease + afterwards ! ' . Resistance training focused on maximal :
: : : : : : ' horsi :
: ¥ H L !
' W ' 13 H

1

strength training ground contact time . Greater focus on strength and conditioning and plyometrics strength develop and oxercises

. Incorporated through games that . More formal drills for proper technique . Complex training, ply .: and weightlifting
encourage proper running technique development
—_— —— —_—
T o o o G o o o S \ou 0 et S s v e W g o e e U R T T Nt S e e S sl P By e i o w v ey o0 ST ST T e a (W e . ey e e 0 o0 v v e s G w9 e o W o W e o o S e g W . oy it o e S S oy s e "3 e W i e o o e S Y Yo W B S o
50,00 U0 o RV 9 AN DTN, S 0 9 SN O 09 0.0 0. ALY A O 9 SRS U O . 0 8 Y SR W W S SR Y, O W S0 e P PR LIRS R O . N S A T L O T . LN (R LT IS, S R G LA W PTG G W e .
i Prepubertal: ¥ Circumpubertal: ' Postpubertal: "
t «  Primary focus is FMS development targeting knee, hip and ankle stability as well ascore bracing 14 *  Primary focus on COD speed development (40%) '+ Primaryfocus on reactive agility training (60%) |
: {60%) : : . Less focus FMS (30%) but increased focus on reactive agility 1 : . Incorporation of FMS (20%) and COD (20%) 1
P Some focus on COD speed (25%) and reactive agility training {15%) : ' training (30%) : ' technique through warm-ups :
! ¢ Lowtraining structure 1y ¢ Moderate training structure ! 1 ¢ Highly structured training ]
\ B ' i
' 'y L '
1 ]
L o a :
The Sampling Years: The Specialization Stage: The Investment Stage:
. Participation in a number of playful and fun activities that provide opportunities for skill . Mastery of sport-specific skill through deliberate practice and play . Acquisition of expertise primarily through
acquisition . Combination of 3vs, 3 or 4 vs, 4 556, sport-specific mixed and HIT deliberate practice
. General aerobic activities, strength and speed training . 2-5x per week, 8-28 minutes per session . Combination of 3vs. 3105 vs. 555G, HIIT and
. Up to 6x per week, >60 minutes per session repeated sprints
. 2-3x per week, 828 minutes per session

() Pichardo et al., 2018)
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Trainingswissenschaft

Forschung fur den Leistungssport

@ children and adolescents are trainable pre-, circa- and post-
puberty — all energy systems are trainable everytime

@ possible benefits of enhanced trainability of sole aspects of
performance < potential risks of overtraining and burnout

aerobic fitness equally trainable throughout maturity
@ greater gains in strength with advancing age
@ Target coordination, FMS, agility and speed training until puberty

=> overall limited evidence base!
=> enable variety of age-appropriate trainings stimuli an methods!

=> assess and monitor individual development!

(EQJ Armstrong et al., 2015; Mc Narry, Barker, Lloyd, Buchheit, Williams & Oliver, 2014)
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Contentual and methodological differenciation in youth training

Institut fir Angewandte
Trainingswissenschaft

Forschung fur den Leistungssport

Until puberty: developing prerequisites task- W& Adjustment of

oriented (for future success) G competition

~ %  formats

Promoting
personal
development

‘ * Straining systems of perception
Special programs for and processing information in
resistance and strength time

Years of training 123456789 10 11 12 13 14 15 16

Training stage GLT ABT
Squad level D

Development of load bearing
capacity by versatile athletic
programs ,
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Contentual and methodological differenciation in youth training

Institut fir Angewandte
Trainingswissenschaft

Forschung fur den Leistungssport

After puberty:
Complex development of performance

Transition to elite
training

* Significant increase Enhancing number

- in load requirements and quailty of %
competitions .. T
Years of training 123456789 10 11 12 13 14 15 16
Training stage GLT ABT VV
Squad level D D/C

. Greater demands on
¢ energetic processes

Catch-up to
international elite
performance level
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IMPLICATIONS FOR TRAINING IN YOUTH: .
IS SPECIALIZATION BENEFITING KIDS? st i Angevande

Trainingswissenschaft

Reference : bY D. Sugimoto et al. S"Bﬂg'h & Cond J 2017 ‘NSCA De;r'yneé @ @)’M'IS/JGI‘(SCI'(’K“’ Forschung far den Leistungssport

MATOMAL STOINGTS AN
COMINOMMNG ASSOTIATON

1 Early sports speciolizotion hos been o
controversial topic in the field of sports
medicine, training, and conditioning

2 Recent studies report increased sports-

reloted injuries in single-sport
specialized athletes compared with
multisport spedialized athletes

3 Two studies demonstrate the proportions of athletes who focused on a single
sport in early ages and advanced to elite level in their later careers are <1%

4 Furthermore, performing multiple sports was identified os an indicator for
greater future athletic success

5 Synthesizing ovoilable evidence, participating in multiple sports
seems more beneficial than focusing on a single sport

6 It is important to provide adequate recovery time for pediatric and
adolescent athletes because they are in o growth spurt process

Finally, becouse a history of previous injury is evidenced os a risk
foctor for future sports-related injuries, preventive approaches such
as resistance training need fo be implemented within o troining
regimen for youth

(L Sugimoto et al., 2017; © https://ylmsportscience.com/) | 7
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HOW TO MINIMIZE THE RISKS ASSOCIATED WITH INnTensive
AND SPECIALIZED SPORTS TRAINING IN ADOLESCENT FEMALES 4
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Reference : by Blagrove, Bruinvels & Read ,
Strength and Conditioning Journal 2017 Ao et o

Designed by €YLMSportScience

GENCRAL RECOMMENDATIONS

Provide education and guidance to young female athletes
and their parents

SPORT-SPECIALIZATION

5 Athletes should be considered as
e individuals to account for differences in

biological maturation

FeMALE ATHLETE

9 Regular screening for components of the
e ftriad should be performed by a qualified
professional

'o Optimal energy intake is the cornerstone
e of prevention mel

Children should avoid single-sport

:l; mmc:p;n:ry approach m.:e ado'ptw b':z iv, ‘ !' 6. specialization before age 13

Young athletes should be the opportunity to make their ,. \ i\ *\\‘; @

own decisions conceming their participation in sport

——y X

W N

A balanced i should be , which includes a
festyle promoted

variety of social, academic, sports, and leisure 1. g;?hly specialized training should not occur “ Coaches/parents should be vigilant to
.

ore late adolescence (> 15y) patterns of disordered eating

The sporting environment should aim to
e develop physical and psychosocial
attributes in the athlete

PHYSICAL TRAINING

Provide regular opportunities for free, fun, and unstructured play

1 The oral contraceptive pill should be
e avoided as a first line of treatment for
menstrual dysfunction

Total volume of weekly training should not exceed age in years
(or 16 h/iwk)

Integrate appropriate strength and conditioning activities 2-3 times
per week that focus on the development of fundamental motor
skills and physical qualities

Regular participation in weight-bearing activities should be included

Training and competition schedules should be carefully monitored
to ensure workload is appropriate for various stages of an athlete’s
development

(LY Blagrove et al., 2017; © https://ylmsportscience.com/)

Following sport specialization, include 1-2 days off specific sport
training per week
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TID and TDE - Requirements m:::;t;;;f;zs::zzzzte
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TID and TDE - Requirements mﬁz::;;f;z::zs:::szzw
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Talent need systematic promotion as well as
challenges for successful development of
performance and personality.
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Promote and challenge talents IK[:TZES;tg?VEé?Sf!!EQ?@

Forschung fur den Leistungssport

« promotion of personality development

« development of psychological characteristics (self-
efficacy, self-management, coping with pressure,...)

« systematic organisation of challenges

 Fostering quality of training and experience in
competitions (centralisation, training camps,
international exchanges)
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Characteristics of successful athletes msatutfur/xngewandte
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| always felt that there's \ ( W N
They were never really involved, They'd just come and watcE

me, support me. But they never wanted to know what | was
doing training wise and they never really got involved in that
way, and that helped.

pions, Cha \
Almosts: ortant Diff Pé
iy SIO
onalities on the RQ
: e thing

| daydreamed a lways in nted to.achieve
situations where | succeeded. later on in my
@f World Cup trophies in my imagination! \dareer. /

(E2 Collins, MacNamara & McCarthy, 2016)
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Summary

An Update on Building Healthy, Strong,

A COOCh,S Dozen and Resilient Young Athletes

A.D. Faigenbaum & L. Meadors, Strength & Cond Journal 2017

BUILD A STRENGTH RESERVE DEVELOP MOVEMENT
‘ ® SKILL COMPETENCY

“o THINK LONG-TERM

sical activity is a learned behavior and therefore. cl

120 STAY COACHABLE

)ach with a w

NSCA
NATIONAL STRENGTH AND
CONDITIONING ASSOCIATION

Designed by @YLMSportScience

®
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.' BECOME 5 VALUE DIVERSIFY THE
e PHYSICALLY e DELIBERATE e PORTFOLIO
LITERATE PREPARATION

The observable imp:
modem-day life-styles
muscular

mot

ce of providing
oful instructionin a

tive and encouraging
nt to Inspire
enhance physica

ent, and optimiz

(EJFaigenbaum & Meadors, 2017; © https://ylmsportscience.com/)
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