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1. Sensorimotor Training and sensorimotor interaction
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Taube et al. (2007)

Pain reduction
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Biomechanical fundament




1. Sensorimotor Training and sensorimotor interaction
Biomechanical fundamentinverted penduluMuwier eta. 106, 1005

A vertical projection of the centre of pressure (COP)

A To maintain stability, the projected COP must remain within the
limits of the support surface

A COP tracks (or "orbits") to keep it in the desired position

Distance from Ankle (cm)
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1. Sensorimotor Training and sensorimotor interaction
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1. Sensorimotor Training and sensorimotor interaction
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Application in athletics




2. SMT improves explosive strength and coordination

Application in athletics

6 weeks- Strength Training vs. SMT

N=17

Strength Training: 3/week: 6 * 12 * 0% MVC
SMT: 3/week: 6 * 40 sec



2. SMT improves explosive strength and coordination

Application in athletics
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2. SMT improves explosive strength and coordination

Application in athletics
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2. SMT improves explosive strength and coordination

Application in athletics
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2. SMT improves explosive strength and coordination

Application in athletics

(N)
2400

2200
2000
1800
1600
1400
1200

1000

Bilateral 1RM

Leg extension

*kk

-— SMT +Strength

=L+ Strength

Initial strength

Week 2

Week 3

Week 4




2. SMT improves explosive strength and coordination
Application in athletics
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2. SMT improves explosive strength and coordination

Application in athletics

aCortical
After 4 weeks of SMT

SOL = M. soleus

GM = M. gastrocnemius medialis
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2. SMT improves explosive strength and coordination

Application in athletics
aCortical
After 4 weeks of SMT
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Application in athletics
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2. SMT improves explosive strength and coordination

Application in athletics
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2. SMT improves explosive strength and coordination

Application in athletics
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2. SMT improves explosive strength and coordination

Application in athletics
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2. SMT improves explosive strength and coordination

Application in athletics

Improves antagonistic

Improves synergistic muscle
muscle coordination

coordination

l.e. between plantar flexors

l.e. within plantar flexors M.
and dorsal extensors

soleus and M. gastrocnemius



2. SMT improves explosive strength and coordination

SMT improves explosive strength in moawed multiarticular conditions
throughout an

U Increase In voluntary activation

Increase in motor unit recruitment

Increase In firing frequency

Increases reflex contribution during eccentrics

Improves antagonistic and synergistic muscle coordination

G- a-E -

These improvements are achieved
U even if SMT is performed in addition to strength training
U even if SMT Is only integrated in the warm up
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Application in athletics
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3. SMT for injury prevention

Injury preventiorg prospective controlled studies
0,1
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3. SMT for injury prevention

Injury preventiorg prospective controlled studies
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Injury preventiorg prospective controlled studies




3. SMT for injury prevention

Injury preventiorg prospective controlled studies
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3. SMT for injury prevention

Injury preventiorg prospective controlled studies
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3. SMT for injury prevention

Injury preventiorg prospective controlled studies

SYSTEMATIC REVIEW

A SYSTEMATIC REVIEW WITH META—ANALYSIS

Rachel Bellows, PT, DPT, OCS!
Christopher Kevin Wong, PT, PhD, OCS?

Study Name

Verhagen 20053 .
McGuine 2006 .

Emery 200731 .

Hupperets 20093 -

Eils 2010°* ]
Mohammadi 20072 "

Overall: p=0.0057, |*=85.31%

0.15 0.25 0.5 0.75.
0.54

Reduce Risk

Increase Risk

1.25

ucL

WGHT

30.91%

20.98%

25.23%

14.32%

6.36%

2.19%

100%

2. Effects of Balance Training on the Relative Risk of Ankle Sprains.
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Injury preventiorg prospective controlled studies




3. SMT for injury prevention

Injury preventiorg prospective controlled studies
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3. SMT for injury prevention

Injury preventiorg prospective controlled studies
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Gelenkafferenzen

Schematic representation of
the anterior cruciate ligament
(ACL) reflex. Joint afferents
detect a stretch stress on the
ACL. Via an excitatory
Interneuron, the -
motoneuron of the hamstrings
IS activated and via an
Inhibitory interneuron, the -
motoneuron of the quadriceps
IS Inhibited (mod. after
WAGNER / SCHABUS 1982 and
KANDEL ET AL. 1991).




3. SMT for injury prevention

Injury preventiorg prospective controlled studies
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3. SMT for injury prevention

SMT reduces injury incidences
U In the ankle joint{60%)
U In the knee joint-80%)

These improvements are achieved

U by an increased motor control in the muscles encompassing the
respective articulation

U by progressive neuromuscular joint stiffening
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Training and Injury Recovery
Strategies in Athletics

Introduction

Recovery Is regarded as a
multifaceted (e.g., physiological,
psychological) restorative
process relative to time.

Stimulus _ Overcompensation

-

e

; /-7\ Fitness
I s

Regeneration in sport and |

. Fatigue
exercise refers to the : Compensation
physiological aspect of recovery

and ideally follows physical
fatigue induced by training or
competition
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Concept®f Recovery

APsychological
APedagogical
AMedical
ANutritional
APhysical




Training and Injury Recovery
Strategies In Athletics

PsychologicaRecovery

lts task is to create the right
atmosphere in a group, team or club
and shape the mental resistance of
athletes

For this purpose, relaxation
treatments are used to eliminate
fatigue andminimisepre-start stress.
It iIs best when a sports psychology
specialist is involved In this stage of
the training work.
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Strategies In Athletics

PedagogicaRecovery
It mainly includandividualised

and rational planning of the
training process, creating 72— L 5
optimal conditions for study, D'REcigv NG Sy
work, training and physical and

. \\. - y
mental relaxation vomdon SF——"X

_ : /=t SUCCES:
A pedagogical means pbst- £aff A m—tl A

exerciserecoveryare also
supplementary classes, which
are an element of active rest.
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MedicalRecovery

A Qupplementingthe deficiency of
vitamins, minerals and nutrients
(carbohydrates, proteins)

A Pharmacologicasupport (with
authorisedagents)

A Healthcare
A Organisationof sanatorium treatment
A Physicatreatment
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Nutritional Recovery

Amongthe variouspostexercisestrategies nutritional interventionsare arguably
basedon thestrongestscience.

Practical nutritional solutions to modulate

exercise-induced muscle damage
Reference: Owens et al. EJSS 2018

PLANT-BASED PROTEINS

Are they really less effective to stimulate muscle protein synthesis?
Reference: Pinckaers et al. 2021 Derigned by €YLMNSportScience

Designed by @YLMSportScience

24 healthy young males ingested

&@‘%on ol T

L] .
Both interventional drinks were
matched for leucine content
(corn is high in leucine)

RESULTS

Muscle soreness

...... Muscle function

W

Inflammation
Satellite cell activity

30 g plant-based protein blend

(15 g wheat, 7.5 g corn, and
7.5 g pea protein)

30 g milk protein R
{Esss

rna, a8

Muscle performance (%)

MILK PLANT
151 + 31  Plasma essential amino acid 79 + 12*
= concentration (mmol/Sh/L) - .
P; leucil trati + 4%
O e e 314 0o 24 48 72 9 120 +
Time (hours)
013  Muscleprotein 0,064 + 0.016

synthesis (% per h)
Where does it act? Evidence (0-3 stars)

® RAg~¢
(X} DA A g
hxghg

~— *Significantly lower than milk

Ablend of different plant-based proteins:

1 May complement each other to compensate their selective Vitamin D . ® .
deficiency in specific amino acids ... . X N
: : : Protein o0 e ¥
2 .. and increase post-prandial muscle protein synthetic response —
as effectively as a source of animal-based protein Creatine monohydrate ® e ﬁ

CURCUMIN

Reference : Fernandez-Lazaro et al. Nutrients 2020 Designed by €YLMSportScience

g A dose between 150~
3 1500 mg/day before By reducing the

H and during exercise, subjective perception
4 . and up until 72 h post- of the intensity of

% v muscle pain

1 -

exercise may improve
performance

By reducing
muscle damage

Humans appear to be
able to tolerate high ¢
doses of curcumin
without significant
side-effects

It may also have a slight
antioxidant effect

By modulating the inflammation
caused by physical activity

GLYCOGEN RESYNTHESIS

Carbohydrate or Carbohydrate + Protein?

¢ 20 studies were included in this meta-analysis

RESULTS

Non-isocaloric comparison Isocaloric comparison

4

+ Stimulating protein synthesis

Maximizing glycogen synthesis N\

\ /v/ ‘
' N
3 . ; e
e f
: 4 :
€ W
N
2 f; o
] )
CHO + 1.2g 0.9 g CHO/kg/day +
(CHO) (PRO) CHO/kg] 0.3 g PRO/kg/day

Post-exercise glycogen synthesis is b

y
a higher energy intake when coingesting CHO-
PRO compared to the same amount of CHO alone

CHO-PRO does not impair muscle
glycogen synthesis when compared to an
isocaloric amount of CHO only

3 Matching the energy content provided in current sport nutrition recommendations for

optimal glycogen recovery of 1.2 g/kg/hr by lowering carbohydrate (0.9 g/kg/hr) and
adding back the equivalent amount of protein (0.3 g/kg/hr) may yield the most complete
post-exercise recovery

Reference: Margolis et al. MSSE 2020

Designed by €YLMSportScience




Nutritional Recovery

There Is relatively consistent evidence for the benefits o
blackcurrant extract, tart cherry juice, beetroot juice,
branched chain amino acids, taurine and caffeine

Foods and supplements for which there is mixed or
Inconclusive evidence include pineapple, pomegranate
juice, watermelon juice, green teaurcumin,creating L-
glutamine, bhydroxyb-methylbutyrate vitamin D and n
3 poly unsaturated fatty acids.

There is currently insufficient evidence supporting the
benefits of green algae extract, ginseng and ginger, whil
most research demonstrates no benefits of
supplementation with protein and vitamins C and E for
reducing delayed onset muscle soreness.



