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1. GRUNDLAGEN - ANFORDERUNGSPROFIL
BASKETBALL

Physiologische Wirbelsaulenstatik, Beinachsen und Ful3formen
« Gute Stutz- und Haltemuskulatur, speziell Rumpfmuskulatwk
« Ausdauer, Ermudungsresistenz

» Spielspezifische (anaerobe) Ausdauer

© BBT Gottingen

« Grol3e Beweglichkeit & Agilitat

 Hohes Mal} an Schnell- und Sprungkraft

(Weineck & Haas, 1999; Neumann, 2001; Brockmann, 2004; Fort-Vanmeerhaeghe et al., 2016)
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VERLETZUNGEN IM BASKETBALLSPORT

* haufigste Verletzungen an den unteren

Extremitaten, insbesondere Supinationstraumen
(Pfeifer et al., 1992)

* Leistungsbezogene Basketballspieler sind einem
erhohten Verletzungsrisiko ausgesetzt und verletzen

sich im Schnitt zwei mal pro Saison (vBG Sportreport,
2016)
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Sportverletzungen und Schaden bei Basketballspielern

Kopf
28({7.8%)

untere Extremitat
250 {67.5 %)

obere Extremitat
84 (22.8 %)

NG

Rumpf / Wirbelsaule
9 (2.3 %)

Neusel E, Loffelholz M, Breuer A: Sportverletzungen und Schaden bei
Basketballspielern. Dtsch £ Sportmed 47 (1996) 415-420.

Sportverletzungen und Schaden bei Baskelballspielern {n = 371) (Lit.)




ALLGEMEINE RISIKOFAKTOREN FUR
SPORTVERLETZUNGEN

* Unzureichender Zustand der Fufdmuskulatur

* Mangelnde Kraftfahigkeiten (Quadrizeps, der ischiocruralen Muskulatur, Adduktoren und
Abduktoren)

* Mangelnde Hiiftextensionsfahigkeit & Rumpfstabilitat
* Eingeschrankte Sprunggelenksbeweglichkeit

* Dynamischer Valgus

* Mangelnde Balancefahigkeit

* Schlechte Landemechanismen

e Asymmetrien

&Gabbe et al,, 2004; Bell et al., 2008; Myer et al., 2008; Renstrom et al., 2008; Sigward et al., 2008; Noyes & Barber, 2012;
mraee et al,, 2015; Myer et al., 2015)
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2. PRAVENTIONSSTRATEGIEN
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The effectiveness of exercise interventions to prevent
sports injuries: a systematic review and meta-analysis
of randomised controlled trials
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ABSTRACT

Background Physical activity is important in both
prevention and treatment of many common diseases, but
spaorts injuries can pase serious problems.

Objective To determine whether physical activity
exercises can reduce sports injuries and perform stratified
analyses of strength training, stretching, proprioception and
combinations of these, and provide separate acute and
overuse injury estimates,
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and PubMed, EMBASE, Web of
Science and SPORTDiscus were searched and yiekded 3462
results. Two independent authors selected relevant
randamised, controlled trials and quality assessments were
conducted by all authors of this paper using the Cochrane
eollaboration domain-based quality assessment tool.
Twsehe studies that neglected to account for custering
effects were adjusted. Quantitative analyses were
performed in STATAV.12 and sensitivity analysed by
intention-to-treat. Heterogeneity " and publication bias
(Harbord's small-study effects) were formally tested.
Results 25 trials, inchuding 26 610 participants with
3464 injuries, were analysed. The overall effect estimate on
injury prevention was heterogeneous. Stratified exposure
analyses proved no beneficial effect for stretching (RR
10.963 (0.846—1.095)), whereas studies with multiple
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P (RR 0.655 (0.520-0.826)), proprioception
fraining (RR 0,550 {0.347-0.869)), and strength training
{RR 0.315 (0.207-0.480)) showed a tendency towards
inaeasing effect. Both acute injuries (RR 0,647 (0.502—
10.836]) and overuse injuries (RR 0.527 (0.373-0.746))
could be reduced by physical activity programmes.
Intention-to-treat sensitivity analyses consistently revealed
even more robust effect estimates.

Conclusions Despite a few outlying studies, consistently
favourable estimates were obtained for all injury prevention
measures except for stretching, Strength training reduced
spaorts injuries to less than 1/3 and overuse injuries could
be almost halved.

INTRODUCTION

Increasing evidence exists, for all age groups, that
physical activity is important in both prevention and
treatment of some of the most sizable conditions of
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Lars Bo Andersen®"

time-consuming and expensive, both for the socety
and for the individual ™" However, sports injury
prevention by different kinds of strength training,
proprioception exercises, stretching activities, and
combinations of these, is accessible 1o essentially
everyone and requires limited medical staff assistance,
This adds scveral interesting aspects regarding the
potential dispersion, applicability, and compliance o
these programmes,

Most studies on musculoskeletal injuries  have
focused on one particular intervention, injury type/
location, sport or studied other relatively narrowly
defined research questions. This applies to most
reviews and meta-analyses as well.'"™™ However,
Parkkari et al'? described 16 controlled trials in a
narrative review. Central concepts of sports injury
prevention such as extrinsic (including exposures,
environment, cquipment) and intrinsic (including
physical characteristics, fitness, ability, age, gender,
psychology) risk factors and the ‘sequence of preven-
tion’ model of van Mechelen™ were summarised.,
Aaltonen et @' presented an overview of all sports
injury prevention measures, but as in the literature up
until their search in January 2006, the focus of this
review was primarily on extrinsic risk factors. ™
Recently, and with less restrictive exclusion criteria,
Schiff et al** covered the same topic with additional
studies. Aaltonen ef al and Schiff ef af were unable
obtain full quantification of intervention effect esti-
mates, Steffen et a** presented a narrative review of
acute sports injury prevention written by feld
experts for each location of injury, but an examin-
ation and quantification of specific training exposures
and a differentiation of acute and overuse outcome
effect estimates is still lacking.

This review and meta-analysis will broaden the
seope of previous reviews and meta-analyses on
sports injury prevention and focus on the preventive
cffect of several different forms of physical activity
prog and pl the existing i
literature on extrinsic risk factor reduction. Valuable
summary literature exists for both neuromuscular
proprioception’® ' and stretching exercises.”” '*
However, aggregation of effect estimares and com-

THE EFFECTIVENESS OF » 9
EXERCISE INTERVENTIONS T®

PREVENT SPORTS INJURIES

By Lauersen et al. in British Journal of Sports Medicine, 2014 D“éfm-") by

@YLMSportScrernce

Do strength training, stretching or
proprioception exercises profect [ _ 3464
against sports injury? injuries

o

P "\, _

— a1 —

o « No henefit of stretching
eInjuries prevented by training proprioception or strength

Overuse injuries
could be almost

Strength training
reduces sports ‘
injuries to less ' halved by

adequate strength
training

than one third




THE EFFICACY OF INJURY PREVENTION
PROGRAMS IN ADOLESCENT TEAM SPORTS

META-ANALYSIS 10studies involving injury prevention programs

in adolescents and teenage participants

LOWER LImB
MUSCULAR STRENGTH

WHICH IMPACT ON THE | 3
INJURY RATE RATIO? X

Injury prevention programs reduce the
injury rate ratio in adolescent team sport
athletes by an estimated 40%

Reference: Soomro et al. AJSM 2015 Designed by €YLMSportScience
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Am J Sports Med. 2016 Sep,44(9):2415-24. doi: 10.1177/0363546515618372 21, Epub 20115 Dec 16.

The Efficacy of Injury Prevention Programs in Adolescent Team Sports: A Meta-analysis.

Soomro N*, Sanders R, Hackett D', Hubka T7, Ebrahimi S', Freeston J, Cobley S2.

+ Author information

Abstract

BACKGROUND: Intensive sport participation in childhood and adolescence is an established cause of acute and overuse injury. Interventions
and programs designed to prevent such injuries are important in reducing individual and societal costs associated with treatment and
recovery. Likewise, they help to maintain the accrual of positive outcomes from participation, such as cardiovascular health and skil
development. To date, several studies have individually tested the effectiveness of injury prevention programs (IPPs).

PURPOSE: To determine the overall efficacy of structured multifaceted IPPs containing a combination of warm-up, neuromuscular strength,
or proprioception training, targeting injury reduction rates according to risk exposure time in adolescent team sport contexts.

STUDY DESIGN: Systematic review and meta-analysis.

METHODS: With established inclusion criteria, studies were searched in the following databases: Cochrane Central Register of Controlled
Trials, MEDLINE, SPORTDiscus, Web of Science, EMBASE. CINAHL, and AusSportMed. The keyword search terms (including derivations)
included the following: adolescents, sports, athletic injuries, prevention/warm-up programs. Eligible studies were then pooled for meta-
analysis with an invariance random-effects model, with injury rate ratio (IRR) as the primary outcome. Heterogeneity among studies and
publication bias were tested, and subgroup analysis examined heterogeneity sources.

RESULTS: Across 10 studies, including & randomized controlled trials, a pooled overall point estimate yielded an IRR of 0.60 (95% Cl = 0.48-
0.75; a 40% reduction) while accounting for hours of risk exposure. Publication bias assessment suggested an 8% reduction in the estimate
{IRR = 0.68, 93% CI = 0.54-0.84), and the prediction interval intimated that any study estimate could still fall between 0.33 and 1.48.
Subgroup analyses identified no significant moderators, although possible influences may have been masked because of data constraints.

CONCLUSION: Compared with normative practices or control, IPPs significantly reduced IRRs in adolescent team sport contexts. The
underlying explanations for IPP efficacy remain to be accurately identified, although they potentially relate to IPP content and improvements
in muscular strength, proprioceptive balance, and flexibility.

CLINICAL RELEVANCE: Clinical practitioners (eg, orthopaedics, physical therapists) and sports practitioners (eg, strength and conditioners,
coaches) can respectively recommend and implement IPPs similar to those examined to help reduce injury rates in adolescent team sports

rnontavie
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The effectiveness of neuromuscular warm-up _ :
strategies, that require no additional equipment, * Dynamic stretching
for preventing lower limb injuries during sports

participation: a systematic review * Kraftigung

Katherine Herman, Christian Barton, Peter Malliaras and Dylan Mr}nissey'

 Aktivierung

Abstract

Background: Lower limb injuries in sport are increasingly prevalent and responsible for large economic as well as
personal burdens. In this review we seek to determine which easily implemented functional neuromuscular warm- P B l E o

up strategies are effective in preventing lower limb injuries during sports participation and in which sporting a an Ce Xe rClS e
groups they are effective.

Methods: Seven electronic databases were searched from inception to January 2012 for studies investigating
neuromuscular warm-up strategies and injury prevention. The quality of each induded study was evaluated using a

modified version of the van Tulder scale. Data were extracted from each study and used to cakculate the risk of b Sp 0) rtS Sp e lel C D I'IHS

injury following application of each evaluated strategy.

Results: Nine studies were identified including six randomized controlled trials (RCT) and three controlled clinical
trials (CCT). Heteregeneity in study design and warm-up strategies prevented poeling of results. Twe studies L] .
investigated male and fernale participants, while the remaining seven investigated women only. Risk Ratio (RR) b Landlng te Chnlques
statistics indicated The 11+ prevention strategy significantly reduces overall (RR 067, confidence interval (Cl) 0.54
to 0.84) and overuse (AR 045, {1 0.28 to 0.71) kower limb injuries as well as knee (RR 048, C 0.32 to 0.72) injuries
among young amateur female footballers. The ‘Knee Injury Prevention Program’ (KIPP) significantly reduced the risk i
of noncontact lower limb (RR 0.5, CI 033 to 0.76) and overuse (RR 044, CI 0.22 to 0.88) injuries in young amateur (k b 3 M )
fernale football and basketball players. The ‘Prevent Injury and Enhance Performance’ (PEP) strategy reduces the OnStant u er Onate
incidence of anterior cruciate ligament (ACL) injuries (RR 0.18, CI 0.08 to 0.42). The "Harmaoknee' programme
reduces the risk of knee injuries (RR 022, CI 0.06 to 0.76) in teenage female footballers. The ‘Anterior Knee Pain
Prevention Training Programme’ (AKP PTF) significantly reduces the incidence of anterior knee pain (RR 0.27,

Ol 014 to 0.54) in military recruits.

Conclusions: Effective implementation of practical neuromuscular warm-up strategies can reduce bower extremity
injury incidence in young, amateur, female athletes and male and femnale military recruits. This is typically a warm-
up strategy that includes stretching, strengthening, balance exercises, sports-specific agility drills and landing
technigues applied consistently for lenger than three consecutive months. In order to optimize these strategies,
the mechanisms for their effectiveness require further evaluation.

Keywords: neuromuscular training, lower limb, injuries, prevention
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Efficacy of the FIFA 11+ Warm-Up Programme in Male Youth Football: A

) : Prevention of Football Injuries
Cluster Randomised Controlled Trial

Donald T Kirkendall, PhD,” Astrid Junge, PhD, and Jiri Dvorak, MD
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Abstract Go to:
. _ _ o Abstract Goto:
The FIFA 11+ is a structured warm-up programme specially designed to prevent injuries among football
plavers from age 14 vears and above. However, studies to prove its efficacy are generally few and 1t 1s vet
to be tested in male youth footballers and among African players. The purpose of the study was to examine FUFPOSE

the efficacy of the FIFA 11+ programme in reducing the risk of injuries among male youth football plavers
of the Lagos Junior League. A cluster randomised controlled trial was conducted. All the 20 teams (414
players aged 14 -19 vears) in the Premier League division were block-randomised into either an attempts at conducting injury prevention trials for specific injuries or for injuries within specific sports to

intervention (INT) or a control (CON) group. The INT group performed the FIFA 11+ exercises as warm- provide evidence useful to the sports medicine and sport community. Football has been a focus of a number
up during training sessions and the CON group performed usual warm-up. Participating teams were

Every sport has a unique profile of mjury and risk of injury. In recent years, there have been numerous

- . o i of randomized injury prevention trials.
prospectively followed through an entire league season of 6 months in which they were visited every week Juiy p

to assess injured players for time-loss mjuries i both groups. The primary outcomes were any injury to the

plavers, mjuries by tyvpe of exposure and injuries specific to the lower extremities. The secondary outcomes Methods

were injuries reported by body location, aetiology, mechanism and severity. In total, 130 injuries were ) . L . . o
MEDLINE was searched with the first order keywords of “injury prevention” and “sport”™. This list was

recorded affecting 104 (25%) of the 416 plavers. Team and player compliance with the INT was 60% and
A Very. restricted to “clintcal trial” or “randomized controlled trial™ which had been conducted on children and

v. Based on the pritnary outcome measures of the study, the Fl - pr
ificantly reduced the overall rate of injury in the INT group by 41% [RR =0.59 (95% CI: 0.40 —
p=0.006)] and a ey e S T U 52, p = U.004)].

However, the rate of injury reduction based on secondary outcomes mostly did not reach the level of

adults whose goal was preventing common football injuries. Qur objective was to find studies with an

exercise-based training program, thus projects that used mechanical interventions were excluded.

statistical significance. The FIFA 11+ programme is effective in reducing the rates of injuries in male youth

football players. Results

structured, generalized warm-up has been shown to be effective at preventing common injuries

Key points othall, reducing injuries by about one-third.

s The FIFA 11+ has only been tested in randomised controlled trials conducted on female vouth

football players; this study reports its efficacy in male vouth football for the first time Conclusion
s The FIFA 11+ programme significantly reduced the overall rate of injuries and lower extrematy
injuries in male youth football players The huge participation numbers in the worldwide family of football would suggest that any reduction in

* Youth football administrators in Africa and other parts of the world should pursue the

; ) - e e WEE mnjury should have a public health impact. Professionals in sports medicine need to promote injury
implementation of the FIFA 11+ in order to minimize the incidence of injuries among players ) )

prevention programs that have been shown to be effective.
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3. ATHLETIKTRAINING BBT GOTTINGEN

Leistungsdiagnostik
* Trainingsinhalte und -aufbau
Ergebnisse
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LEISTUNGSDIAGNOSTIK

Y-Balance Test (a)
Ausfiihrung:
- Einbeinstand an der Markierung . () Meter -
- Spielbein schiebt das Brett entlang der Stange A ,fl\
(- ——
s 2 — = i —— T ——
Beiniange. om |
- oo a d ¥ g h
O sttt postrovedel aroe ) “ b
‘ , 2 Meter 2 Meter (b)
Shuttle-Test
——T— T
a f g h
S
s

hormaler Fuf; Senkful®

Felix Sempf (M.A., Sportwissenschaften)



TRAININGSINHALTE

Dynamic
Stability

Fatigue Coordination
Resistance
Sport Specific
Skills
Fundamental movement
skills
Speed/Agility Strength
Plyometrics

Quelle: Fort-Vanmeerhaeghe et al., (2016): Integrative Neuromuscular Training in Youth Athletes. Part Il
Strategies to Prevent Injuries and Improve Performance
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TRAININGSAUFBAU

Mobilitat / Stabilitat
Schwachpunkte

Auf den FuRen (Control)
Laufdrills, Sprints / Antritt
“Kraft”

Ausdauer

e Ol ots SO0 e

Felix Sempf (M.A., Sportwissenschaften)



5. KRAFT

* Grundlegende
Bewegungsmuster

* Push/ Pull System

» Ganzkorper

« “Assistance Exercise”
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STRENGTH STANDARTS - HIGH SCHOOL (DAN JOHN)

« 100% BW Bench

* 5x Pullup

« 100 to 150% Bodyweight deadlift
* 75% x BW Front/ Zercher Squat
« 100% BW Farmer’s Walk
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(PRE)SEASON SCHWERPUNKTE

Stability
Hypertrophy
Strength
Power

U C

Inseason
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1. STABILITY / KRAFTAUSDAUER

 Wiedereinstiegsphase
* Integration neuer Spieler (6+)

 Bewegungslernen,
Technikschulung der
Grundibungen

« Kraftausdauer & Rumpfstabilitat
« Ausgleich von Dysbalancen

 High Reps (15-10), moderate
Intensitat, moderater Umfang

 Unilateraler Charakter
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2. HYPERTROPHY

Bodyarmor
Bilateral + Unilateral

Volumen ’

Intensitat I




3. STRENGTH

« “Maximal Volitional
Contraction”

 Bilateral + Unilateral

e Volumen

 |ntensitat
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4. POWER

« “Spritzigkeit”, Explosivitat

 |ntensitat

« Tempo + Wdh.

« 1 Unterkorper Druck- oder Zugmuster, 1 Oberkdrper
Zugmuster, 1 Oberkorper Druckmuster
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INSEASON

4 Rules for In-Season Strength Training

Train Light and Fast

Focus on Recovery

Address Dings Before They Become
Injuries

Don’t Be Reluctant to Call It a Day

Volumen & Intensitat
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*3

Satze

"Alive and well" (well-rested and prepared to train):
Full volume

"Alive" (either well-rested or prepared to train): Minus
one set

"Dead" (neither well-rested nor prepared to train):
Minus two sets

,Kraft”

1. Unterkorpermuster

2. Ziehen

3. Driticken

4. Sprunge

Sy GONE

6. Schwachpunkte/ Ausgleich
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