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Bio-motor abilities

Flexibility Coordination Speed Endurance Strength

] T~ N S

Speed Muscular

endurance endurance

Power \
endurance

Perfect Perfect Max. Aerobic Anaeroblc Max.
flexibility coordination speed endurance endurance  strength
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Agha-Alinejad H. (2013) www.drh-fitness.com
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Chapter 21 Training Principles S ATPPCr& Glycolysis & Oxidative
. . P Glycolysis Oxidative AR
Aerobic and Anaerobic Energy Systems
. S Basketball 60 20 20
In Sports |
o Fencing 90 10 0
TABLE 21.1 o ” ; . Field Events a0 10 0
50 meters 95 5 — Golf swing 95 5 0
100 meters 80 15 — .
200 meters 30 65 5 Gymnastics 80 15 5
400 meters 20 40 40 Hockey 50 20 30
1,500 10 20 70 .
Baschal 8 15 5 Tewis |70 20 10 Rawng 2 > 2
Basketball 80 10 10 Track and field: Running (distance) 10 20 70
Field hockey 60 20 20 100/200 98 2 o -
Football 90 10 — e Skiing 33 33 33
go'f (Svsvtijnw 'gg = - Field events 90 10 — Soccer 50 20 30

Jrrnasuch - 400 40 55 5 . . .

e hockey: b :::::: i s 2 Swimming (distance) 10 20 70

F<d>~fvards/ 80 20 - 1,500 meters 5 35 60 Swimming (50m freestyle)* 40 55 5

efense 7 :

Goalie % . _ efmey 4 - “ Tennis 70 20 10
Rowing 20 30 30 Volleyball 90 10 — Yalleyball 80 5 15
S%ccerre:j g/ 80 20 Wrestling 45 55 —

oalie/wiry —
strikers From E. L Fox and D. K. Mathews, interval Training: Conditioning for Taken from Foss ML and Keteyian S. (1998) The Physiological Basis of Exercise & Sport:
Halfbacks 60 20 20 Sports and General Fitness. Copyright © 1974 Saunders College 6th Edition.

Publishing, Orlando FL. Reprinted by permission of the author.

Copyright £2009 The McGraw-Hill Companies, Inc. All Rights Reserved. * Stager JM and Tanner DA. (2005) Swirming: Znd Edition.
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Table 3.2 Energy System Contributions in Track-and-Field Performance
GLYCOGEN
Triglyceride
Event Duration ATP-CP Lactic Aerobic (fatty acid)
100 m 10 sec. 53% 44% 3% —
200 m 20 sec., 26% 45% 29% —
400 m 45 sec, 12% 50% 38% —
800 m 1 min. 45 sec. | 6% 33% 61% —
1,500 m J min. 40 sec. | — 20% 80% —
5,000 m 13 min. — 12.5% 87.5% —
10,000 m 27 min. — 3% Q7% —
Marathon 2hr. 10min. | — — B0% 20%

sources: KA, van Somenen, 2004 The physiology of anoerocbic endurance fraining. In The physiclogy of fraining, edited by G.
Whiyte (Oaiford, UK Elsevier), 88 E Newsholme, A. Leech, and G. Duaster, 1994 Keep on running. The sclence of raining and
performance (West Sussen, UK: Wilkey),
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(O Peak PERFORMANCE SPORTS
4P’ MENTAL TRAINING FOR A COMPETITIVE EDGE

USIA |

Psychological Factors Y = Tips to
Increase Your
Motivation

Motivation

-

J Arousal and Anxiety o ’

Improve Your Mental Game @ www.peaksports.com

PSYCHOLOGICAL PREDICTORS OF INJURIES IN TEAM SPORTS

Reference: by Podlog at ECSS 2017 Designed by €YLMSportScience
- Personality traits {high trait arixiety), ulhismry of E‘e s'Lessorls [Eigdh Ii(; stress, ervious im'nkry], and poor
. : b 4 : i et
PSYChOIOglcal Facto rs E : coping resources (low social support) have been linked with increased injury ris}
.
¢ v
- .
4 B Personality <+« ':;ig'x;f <+—» Coping resources

STRESS RESPONSE

Appraisals

Personality J ( Concentration } W Cognitive : Anz’:‘z:'ﬁ:lcﬁgcil:\:l\/ges

Debilitating attentional {distraction, peripheral narrowing) and physiological changes (muscle
tension, fatigue, reduced timing and coordination) are proposed to occur when an athlete
oppraises an athletic situation os threatening

* )

/

Potentially stressful INTERVENTIONS

athlefic situation Cognitive behavioral inferventions focused on stress munagemem and relaxation fechniques have I NJ U RY

demanstrated o large effect on reducing the number of injuries among athletes
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Factors of sports performance
Marathon
runher physical technical BELEIN psychol.
clayer
olayer physical technical taktical psychol.
Gymnast physical technical taktical | -5"g0-10
100% of sports performance
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ji==] /=3 = L-Leucine/L-isoleucine [M+1]*
L-Prolinamide [M+1] *
| — Ornithine [(M+1] *

Creatinine [M+1] *
Dimethylethanolamine [M+1] "
Choline (M+1)

Conductance

pH

Avg. HR

Peak HR

L-Ascorbic Acid [M-1]"

HRmax

==
-'= Taurine [M-1]"
Taurine [(M+1]*
L-Glutamate [M+1]
L-Tyrosine [M+1]*
L-Asparginine [M+1)*
== Glycine [M+1]*
Pyrrolidine [M+1]*
Piperidine [M+1]*
Calculated Distance
Duration
= VO; Max
Creatine [M+1]
L-Glutamine (M+1]*

3-Indoleacrylic Acid [M+1]*
L-Arginine [M-1]"
L-Arginine [M+1] *
= Diolamine [M+1]*
| Urocanic Acid [M-1]"
_ Urocanic Acid [Me+1]*
L-Alanine (M+1] *
P L-Histidine [M-1]
L-Histidine [M+1]*

= L-Asparagine [M-1]"
L-Serine [M+1]*
L-Proline (M+1]*
L-Serine [(M-1] ~
Pyrogultamic Acid [M-1]"
L-Tryptophan [M+1]~
LValino (M+1]*

Trotamine [M+1]+
S5-Aminopentanoic Acid [M+1]

B g
Citrulline M-1]
Citrulline (M+1)

Ornithine M-1]"
I s-Hydroxyectoine [M+1]*

L-Lysine (M+1]*

I ieS

3-oxo hexacosanoic acid

Cer(18:1/18:0)
PG(12:0/15:0) B Cer(18:1/26:1)
FA(30:4) == ) 5

Cer(18:1/26:1)

Cer(18:2/21:0)

9,10-epoxy-eicosene Cer(18:1/24:1)

DG(18:4/18:0) Cer(18:1/22:0)

Phenolic steroid Cer(18:1/26:0)

Lipid X Glucosylsphingosine

B-D-Glucopyranosiduronic acid Ganglioside GT3(18:1/12:0)

a-Heptasaccharide ( | | Palmitoleoyl CoA

2-Tetracosenoic acid PA(16:0/0:0)

7-B-OH-cholesterol PA(16:0/18:3)

PS(16:0/0:0) PI(20:5/14:1)

PE(20:4/18:1) PI(18:4/18:1)

PE(18:4/18:3) > . < PIP2(18:3 /18:1)

PE(20:2/18:1) PC(18:2/2:0)

PE(17:1/20:1) TN Pl PC(20:1/16:1)

MIPC(20:0/24:0) o PC(18:4/18:0)
PC(18:4/18:0)

I —4— Controlgroup —i— Exercise zroupl
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Motor-cognitive dual task training
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Flg. 2. Peak bleod lactate (uol/l) according to playing positions, I A
Sigure PD 13
Fhe figure shots blood lactate concentrations and heart rates for a player during a nott-=competitioe
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lotted-lines represent mean heart vate for each five-minute period. The vesults indicate that the higher
he heart rate is during a period prior to blood sampling, the higher the lactate concentration in the blood.
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Min
40

A Danish Top-class

midfield player during a

competive match.
3,4km

¢ Sl sl . ‘ B

3,2km

° \ﬁ\ S -

2,5 km

° \ﬁ\ &L\:\AS " 1,7 km

Characteristics of Soccer

0,7 km 0,4 km 0,2 km

Distance: 10 -13 km I O O A
o OSb g e L B A B
Sprint: every 90 s :

High Intensity efforts: every 30 s

Relative distance
covered
for outfield
players during
soccer match-

Mean distances
covered (km) by
an international
striker during an
English League

Recovery: 25 S

match [ ,i > Viith bel (2%) play

Games skKills: agility

Distance (km)

iverpool

Research Institute of Sports & Exercise Sciences IVI U
FACULTY OF SCIENCE &

Research Institute of Sports & Exercise Sciences
FACULTY OF SCIENCE

Research Institute of Sports & Exercise Sciences
FACULTY OF SCIENCE




Percentage of time spent in the diffemt HR zones
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80% A
-

70% -
60% - - - % of maximal HR

M 90-100
50% -

34+11 b, p B 80-90

40% A

W /0-80
0% 1 60-70
20% A 1811 b, p ‘ B 50-60
1 «_  E oo
0% ' - 1 .

Back Goalkeeper Pivot
Playing position
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6000
5000 4—————94162 p
vy 165+105 pp, b b\ ey
+74ppp inti
4000 - 154474 M Total sprinting l!l‘
343+123 ww . : ; 1)
T M Fast running ~
278+208 b, w =
3000 - B Backwards movements
M Side steps high
1052170 a9t
2000 —— w . .
Side steps medium
2408+369 ® Running
1000 +——  ppww  —— ——— 1956263 ——
1677£291 pp - Walking
D 1 1 I
Back Pivot Wing

Playing position
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Blood lactate kinetics _ Typical in
ski racing

Stimulus
v

Overcompensation

Invohition

# Homeostasis

(normal biological statc)|
-+—Com pensation

Oxygen consumption, O, deficit & O, debt, continued

2. Heavy exercise
Oxygen requirement

O, defi

R Exercise Recovery
The oxygen debt (recovery oxygen consumption) reflects both
the anaerobic metabolism of exercise and the physiological
adjustments that occur in recovery

——— - e—

Acetylcholine
Breakdown
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NO
FATIGUE

0

FATIGUE SCALE

Select the number that best describes how you feel today.

MILD MODERATE EXTREME
FATIGUE FATIGUE FATIGUE

1% 2 8|4 5 &| 7 8 2l

THE WORST
FATIGUE

10

Copyright © 2000 Oncology Nursing Society
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gates 2

10m 10

Run=off ]: Em B Run-off

E e =T= T N TR iy .
RAST . P

- -
Start Line (0.3m behind timing gate)

CHAMP Running-Based Juaid ol ) Jua

Anaerobic Sprint Test Sprint  Time (s) Power(W) Velocity
(m-s7)
* 400 meter track with straight, 35 m marked 1 4 49 1123 25 7 80
section : - :
* Complete six 35 m sprints at max pace (10 2 4,72 966,91 7,42
sec between sprints for turnaround) 3 4,90 864,22 7,14
'Record time t0 0.01 sec 4 5,19 727,30 6,74
o} 5,44 631,56 6,43
& 5,60 578,96 6,25
= Maximum power: highest value o bod 33
= Minimum power: lowest value Alnlete’s bodymass ?
= Average power: sum of all six values = 6 Peak Power (W) 1123,25
= Fatigue Index: (Maximum - Minimum power) =+ Minimum Power (W) 578,96
Total time for 6 sprints
Average Power (W) 815,37
Fatigue index (W-s-1) 17,94
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Causes of Fatigue

inadequate ATP resynthesis via aerobic
metabolism

acidosis & accumulation of metabolites
CNS/neuromuscular?

glycogen depletion/hypoglycemia
dehydration

« causes decrease in plasma volume of blood, decreasing
stroke volume & cardiac output

muscle fiber damage
» results in fewer functioning actin-myosin cross-bridges
hyperthermia

« Decreases blood flow to active muscles
» reduces mitochondrial respiration & ATP regeneration

(mvemor in the brain or the heart
causing a “slowing of the circulation™

Heart & Muscle oo Mitochondria
\w
o Q‘u FATIGU s) -
W Maximal .h'\ Limiting Limiting blood flow
ey (limiting) blood flow to muscle fibers
Myocardial ‘\ cardiac to muscle causes anacrobiosis,
\\ K(’hﬂﬂ"ld ) output preventing oxidative
removal of ‘lactic
l acid"
Lactic acid
Limiting accumulates
coronary reventing skeletal
blood flow muscle relaxation



Functional Neuropsych
Grief

Concussion
Exercise D \/ Stress -/

Allergies Pregnancy
Asthma ‘

Depression

“ Slee
‘ ] Adjustment Disorder
. — Nutrition ‘\\ o A
X Substance abuse
9\ v
Vitamin D - . Domestic violence
ron / Fatigue _
\\ HIV
Diabetes Mono

N\

i Chronic Infection i
Metabolic Infectious

Thyroid

Anemia



(a)
Planning of voluntary
’ Mmovements

v o4

Motor cortical and Other supraspinal
~p other corticospinal |——jp and propriospinal

outputs outputs

v 3

o and y
motorneurons

!

Motor axons

Feedback from l
group L IL Il and IV Meuromuscular junction
muscle and and sarcolemma
other afferents i

Excitation-contraction
coupling

-

Cross-bridge force
ATF hydrolysis

/N

Blood flow, oxygen
delivery and energy

SOUICEs

RO A

(b)

Motor cortex

stimulation ,/"‘
_1\5'" Supraspinal
Pyl fatigue ]

Cnrlicn_ii)ili@l
| l Central
fatigue

Motorneurone

2

Figure 12.1 (a) The chain of processes leading to voluntary movement. Feedback from muscle afferents is shown going
to the motor neurons, the motor cortex, and the premotor areas. (b) Division of muscle fatigue into peripheral and central
fatigue by motor nerve stimulation. Supraspinal fatigue is a subset of central fatigue. (Modified from Taylor et al., 2008.)

Sar

www.shutterstock com « T3E080027

m
i

o 30 o0 o0 s

4+— Eves closed —p» #4— Eyves open—»

Figure 12.2 MMustration of the “task dependency™ from arm
ergograph recordings. The lifting task started with subject’s
eyves closed tll exhaustion, at which time he opened his
eves and continued o exercise. (With kind permission

from Springer Science+Business Media: Asmussen, E. &
Mazin, B. (1978) A central nervous component in local
muscular fatipue. Eunropean Joumal of Applied Physiology
and Oocupational Physiology 38, 9-15.)
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RATING OF PERCEIVED EXERTION (RPE) Hiblion Be e s B RS

Borg's Scale  (Gunner borg 1982): Modified Borg Scale:
6

4 0- at rest
.m’ mm
g 1- very easy

9- very light 2- somewhat easy

10-
11- fairly light 3= moderste

HR and RPE can
be use to control
/ / monitor training

Lactate (mmol/l)

O - N W & 0 o

"0—«/""'/

130 v140. 156 .180' '176 .‘l“
Heart Rate (bpm)




INTRODUCTION
How to do monitoring? (self-reported subjective measures)

(RPE)
“How was your workout?”




INTRODUCTION
Why Monitor Athletes?

»To measure the effectiveness of training programs. b <
» To decide how to revise or update training programs.

» To use the information to improve athletic performances.




INTRODUCTION
What is Monitoring?

Fatigue

 Athlete monitoring has become an integral
component of total athlete preparation.

 The monitoring program attempts to quantify
factors such as training dosage (also known
as load), variables of training, and lifestyle
factors (e.g., sleep, nutrition, life stress).

. Monitoring Fitness

Performance

Hopkins, Sports Med, 1991




INTRODUCTION

Subjective Indices
(self reported)

Mc Guigan, 2017

How to do monitoring?

Objective Indices

(usually invasive)

Jump Testing

Muscle Stiffness

Force Production

Performance Tests

- Submaximal Testing

- Sprint Testing

- Velocity Testing

Movement Screening and Flexibility Testing
Speed test

HR indexes (HRV, Onset HR, Recovery HR, HRex)
Questionnaires

- Wellness

RPE

Hormonal & Biochemical markers
Immunological Markers

Menstrual cycle Monitoring
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