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Mirco	Theurer	-	Monitoring	

Team Sports  

PRO 1. Age  
2. Technical / Tactical Characteristics &  
Evaluation (Individual) 
3. Body Compostion Height, weight etc. 
4. Physical Condition (Level) 
5. Psychological / Intellectual Profile  
 

... 

... 

YOUTH  

DATA	COLLECTION		
Individual Sports 

MIX 

PRO 
... 

... 

... 

YOUTH  

MIX 

1.  Experience (Training Level, Training Age, 
Result)  

2.  Will, Targets, Motivation  
3.  Injury History  
4.  Classification for Disablity Athlete 

(Proficiency Level) 
5.  Family Support  
6.  Motivation for the sport that was picked  
7.  Eperience with other sports 
8.  Targets / Motivation  
9.  Family Surrounding (support/sponsor for 

the athelte) 
10. Medical history 
11. Psychological evaluation  
12. Beginner – Technical sklills evaluation / 

Tryout  
13. Gymnastic evaluation (self-confident 

sports) 
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Mirco	Theurer	-	Monitoring	

DATA	COLLECTION		

GENERAL PROFILE 
NAME  
AGE  
SEX  

WEIGHT  
SIZE  

 

ü  General	Data		 ü  Case	History	 ü  Injury	Report	
POSITION  

SPORTS HISTORY 
EXPERIENCE  

LEVEL / LEAGUE 
INTERNISTIC REPORT 
ORTHOPEDIC REPORT 

 NUTRITION  

INJURY REPORT 
INJURY  
AND/OR 

OVERUSE  
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DATA	COLLECTION		

GENERAL PROFILE 
NAME  
AGE  
SEX  

WEIGHT  
SIZE  

 

ü  General	Data		 ü  Case	History	 ü  Injury	Report	
POSITION  

SPORTS HISTORY 
EXPERIENCE  

LEVEL / LEAGUE 
INTERNISTIC REPORT 
ORTHOPEDIC REPORT 

 NUTRITION  

INJURY REPORT 
INJURY  
AND/OR 

OVERUSE  
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Mirco	Theurer	-	Monitoring	

DATA	COLLECTION		

ü  PSYCHOLOGICAL	STATUS	

CHARACTER TRAIT 
EXTROVERT 
INTROVERT 

SENSOR 
INTUITIVE  
THINKER  
FEELER 
JUDGER  

PERCEIVER 
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DATA	COLLECTION		

ü  PSYCHOLOGICAL	STATUS	
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DATA	COLLECTION		

ü  SOCIAL	STATUS	

FAMILY  
FRIENDS  

TEAMMATES  
COACHES  

STAFF  
SCHOOLING  

FANS  
MEDIA 
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DATA	COLLECTION		

ü  Physical	Status	

 
MOVEMENT  
EFFICIENCY  

ENERGY SYSTEM 
STRENGTH & POWER 
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Mirco	Theurer	-	Monitoring	

DATA	COLLECTION		

ü  Technical	/	TacDcal	Status	

VIDEO REPORTS  
COACHES` REPORTS 
TECHNICAL SKILLS  
DECISION MAKING  

SKILLS 
TACTICAL SKILLS  

INDIVIDUAL TACTICS  
TEAM TACTICS 
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Mirco	Theurer	-	Monitoring	

DATA	COLLECTION		

ü  Technical	

ü  General	Data		ü  Case	History	 ü  Injury	Report	

ü  Psychological	Status	ü  Social	Status	

ü  Physical	Status	

ü  TacDcs	
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14	Mirco	Theurer	-	Monitoring	
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15	Mirco	Theurer	-	Monitoring	
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16	Keferstein	et	al.,	2015		

Performance	Model	–	W.I.N.	
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EMOTION & PERCEPTION  

STRESS RESERVOIR 

MOVEMENT EFFICIENCY 

ENERGY 

STRENGTH & POWER 

SKILLS 

DECISION  

INDV. TACTICS  

TEAM TACTICS  



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

17	Mirco	Theurer	-	Monitoring	

If I do not have the belief and the will 
(emotion) to win, the best VO2max 
(energy) does not count much. 

If I do not have the necessary 
mobility and stability in my hips 
(movement efficiency), I 
cannot absolve a complex 
movement pattern (technique).  

If I do not have well developed 
ball-hand-skills (technique), I 
cannot make use of of my great 
1st step explosiveness 
(strength & power). 

Performance	Model	–	W.I.N.	

EMOTION & PERCEPTION  
STRESS RESERVOIR 
MOVEMENT EFFICIENCY 
ENERGY 
STRENGTH & POWER 
SKILLS 
DECISION  
INDV. TACTICS  
TEAM TACTICS  
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18	Mirco	Theurer	-	Monitoring	
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19	Mirco	Theurer	-	Monitoring	

Data	collec@on	of	general	and	specific	determinants	is	fundamental	

Determinants	of	sports	performance	are	diverse	and	complex	

A	logical	hierarchical	structure	is	neccessary	to	priori@ze	the	point	of	ac@on	

W.I.N	– What	is	important	now!		

Profile	of	requirements	
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Mirco	Theurer	-	Monitoring	

ü  Technical	

ü  General	Data		

ü  Case	History	
ü  Injury	Report	

ü  Psychological	Status	
ü  Social	Status	

ü  Physical	Status	

ü  TacDcs	
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Mirco	Theurer	-	Monitoring	

Develop	Performance		 Maintain	Performance	

Peak	Performance	 Prevent	Performance	Loss	
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23	Mirco	Theurer	-	Monitoring	

The	Need	for	a	Plan!		

1.	Manage	training	@me	and	physical	and	psychological	resources	

2. Enable performance to peak, stay on a high level over time and prevent exhaustion.  
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25	Mirco	Theurer	-	Monitoring	
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26	Mirco	Theurer	-	Monitoring	

History	and	Theory	

„The one best way“ to organize, 
manage and plan a process (Traylor, 
1911). 
 
1st Step – Collect information and 
formulate a plan.  
 
2nd Step – Execute the plan. 
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27	Mirco	Theurer	-	Monitoring	

History	and	Theory	

Early 1900s preparatory 
exercises and distinct training 
phases (general, preparatory and 
specific) were suggested (Kotov).   

Around the 1980s distinct and 
better-organized models came-
up (Matveyev).   

1900  1950 2000 

In 1911 the one best way to 
organize, manage and plan a 
process (Taylor).   
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28	Matveyev,	L.,	1981	

Matveyev`s	System	

GPP  SPP COMPETITION TRANSITION 
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29	Mirco	Theurer	-	Monitoring	

History	and	Theory	

2000 

Programmed variation in the training 
stimuli with the use of planned rest 
periods to augment recovery and 
restoration of an athlete`s performance 
potential (Kraemer & Häkinnen, 2002). 

A logical phasic model of varying 
training volume, intensity factors, and 
exercise in order to optimize training 
progress (Mike H. Stone, 2004). 

2005 

Long-term cyclical structuring of 
training and practice to maximize 
performance to coincide with important 
competitions (Verkhoshansky & Siff, 
2009). 
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30	Mirco	Theurer	-	Monitoring	

Periodizaiton	Cycle	Hierarchy		
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General	AdaptaDon	Syndrom	-	GAS		

31	Seyle, H. 1950 

SHOCK	–	ADAPTATION	-	FATIGUE	
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ManipulaDng	Training	Variables	

32	Matveyev, L., 1981 
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  Energy System Training Strength Training 

 Managing  

 Load 

•  Order and type of exercise (complexity) 

•  Volume (repetition e.g. intervals, covered 

distance) 

•  Intensity (velocity (m/s, km/h), Watt, HF (b/min), 

VO2max (%)) 

•  Order and type of exercise (complexity) 

•  Volume (sets and reps, total load, total reps) 

•  Intensity (movement velocity, load (kg / %), time under 

tension) 

 Managing 

 Regeneration 

 

•  Frequency (Load to Recovery ratio) 

•  Breaks in between intervals and series 

•  Breaks after and in between workouts 

•  Long breaks (Tapering) or recovery phases 

•  Sleeping status 

•  Stress Management  

•  Nutrition  

•  Training Age 

•  Sex 

•  Frequency (Load to Recovery ratio) 

•  Breaks in between sets and series 

•  Breaks after and in between workouts 

•  Longs breaks (Tapering) or recovery phases 

•  Sleeping status 

•  Stress Management  

•  Nutrition  

•  Training Age 

•  Sex 

Tabelle Belastungs- und Regenerationsmanagement im Ausdauer- und Krafttraining (Lambert, Mujika, 2013, Zatsiorsky, Kraemer, 2008, Sanders, Montgomery, Woods, 2001, 
Verkhoshansky, Siff, 2009, Weineck, 2010) 
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34	Winkelman,N., 2014 
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35	Winkelman,N., 2014 
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36	Winkelman,N., 2014 
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37	Winkelman,N., 2014 

3x 10-12 

3x 7-9 

3x 6-8 

3x 4-6 
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38	Winkelman,N., 2014 

4x 4-6 

5x 3-4 

6x 2-3 

3x 2-3 
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39	Winkelman,N., 2014 

6x 3-4 

3x 3-4 

4x 3-4 

2x 3-4 
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40	Winkelman,N., 2014 

>85-90% 

>65-70% 

>75-85% 
MIX 

MIX 

LB 
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41	Winkelman,N., 2014 

>85-90% 

>65-70% 

LB 

UB LB 

>85-90% 

>65-70% 

UB 
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42	Winkelman,N., 2014 

>85-90% 

LB 
 

PUSH 

>85-90% 

UB 
 

PUSH 

<75-85% 

<65-70% 

>85-90% 

>75-85% LB 
 

PULL UB 
 

PULL 

LB 
 

UNIL UB 
 

UNIL 



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

43	Pollquin,	C.,		
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44	Winkelman,N., 2014 
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45	Winkelman,N., 2014 
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46	Winkelman,N., 2014 

TradiDonal	Model		

Mesocycle	1	 Week	1-4		 5	sets	of	10	reps	
@65-70%	(HYP)	

Mesocycle	2		 Week	5-8		 4	sets	of	6	reps			
@75-80%	(STR)	

Mesocycle	3		 Week	9-12		 3	sets	of	4	reps	
@85-90%	(POW)	

Non-TradiDonal	Model	(DUP)	

	
	
	

Microcycle	
1	
	

Week	1	
Day	1	

5	sets	of	8	reps	
@70%	(HYP)	

Week	1	
Day	2	

4	sets	of	4	reps	
@85%	(POW)	

Week	1	
Day	1	

3	sets	of	1	reps	
@95%	(STR)	
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47	Winkelman,N., 2014 

BlockperiodizaDon	

	
	
	

Mesocycle	1	
	

Week	1	
Accumula@on	

5	sets	of	5	reps	
@75-80%		

Focus	on	STR	

Week	2	
Transmuta@on	

3	sets	of	3	reps	
@80-85%	

Focus	on	STR		

Week	3	
Realiza@on	

5	sets	of	2	reps	
@90%	

Focus	on	STR	

Non-TradiDonal	Model	(WUP)	

	
	
	
	

Mesocycle	1	
	

Week	1	 5	sets	of	8	reps	
@70%	(HYP)	

Week	2	 4	sets	of	4	reps	
@85%	(POW)	

Week	3	 3	sets	of	1	reps	
@95%	(STR)	

Week	4	 Unloading	/	
Deloading	
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48	Jakowlew,	1977	
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49	Olbrecht,	J.	,	2007	
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Short Term Regeneration 

Replenishing CK-Stores (70 % ATP after 1 minute) 3 – 5 min  

Body Temperature 10 to 60 min 

Heart Rate / Blood Pressure  Up to 20 min 

Lactic Acid Level  30 to 180 min 

6 – 36 Hours 

Electrolyte Adjustment (Return to normal and new supply of K and NA) 1 up to 6 hours 

Replenishing  Glycogen (Liver) Up to 24 hours 

Replenishing  Muscle Glycogen Max 24 - 36 hours 

Replenishing Proteins Over 48 hours 

Over 48 Hours 

Restock Muscle Enzymes 48 – 60 hours 

Reconstruction of Protein Structures / Mitochondria 48 – 72 hours 

Glycogen Store Supercompensation 48 – 72 hours 

Replenishing Electrolytes (Mg, Fe) 48 – 72 hours 

Reconstruction of Hormones / Resynthesis of Catecholamines 48 – 72 hours 

Resynthesis of Cortisol  3 – 5 days 

New Production of Structural Proteins Days to weeks 

(Hollmann & Strüder, 2009, Neumann, Pfützer & Berbalk, 1999; Neumann, 2014; Lambert & Mujika, 2013, Keferstein, 2014; Weineck, 2010; Zintl & Eisenhut, 2001; Keul, 1986; 
Badke et al., 1995; Viru, 1995, Bradley, Tenney, Helsen, 2014)	
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 System Residuals 

(in days) 

Effect 

Aerobic System 30 ± 5  •  Increase of aerobic enzymes 

•  Increase of mitochondrial/capillary Density  

•  Increase of glycogen storages  

•  Greater metabolic rate  

Anaerobic System 18 ± 4  •  Increase of aerobic enzymes 

•  Increase of H+ Buffering 

•  Improved lactate acid tolerance 

•  Increase of glycogen storages  

Max Strength 30 ± 5  •  Improved neural mechanisms 

•  Increase of myofibrillar density (FT) 

•  Greater hypertrophy (vie an increase of FT density (length and  

pennation) 

Strength Endurance 15 ± 5  •  Greater hypertrophy  (mainly ST) 

•  Improved aerobic/anaerobic enzymes  

•  Improved lactate acid tolerance and blood circulation 

Max. (alactid) Velocity 5 ± 3  •  Improved motor control (inter-/intramuscular coordination) K 

•  Improved neuromuscular functuion  

•  Increased phosphocreatine storage 

Residual	Effects	

Issurin, 2010 
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Targeted Ability  Compatible Training Modalities  Non-Compatible Training Modalities  

Aerobic  

System 

Alactic Sprints, Strength Endurance, 

Maximum Strength (Hypertrophy) 

(done afterwards) 

Anaerobic Glycolitic Endurance 

Anaerobic  

Glycolitic  

System 

Aerobic Restoration (active), Mixed 

Aerobic-Anaerobic Endurance, 

Strength Endurance  

Aerobic Endurance, Maximal Strength  

(done before) 

Anaerobic  

Alactic  

System 

Aerobic Endurance, Aerobic 

Restoration (active), Explosvie 

Strength, Maximal Strength (done 

afterwards) 

Anaerobic Glycolitic Endurance  

Maximum Strength 

(Hypertrophy) 

Maximum Strength (Innervation), 

Stretching Exercises, Aerobic 

Restoration (active)  

Any exhaustive load afterwards because they 

disrupt restoration 

Technical Skills Any training modality after 

performing 

Any training modality before performing 

Interference	Effects	
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53	Mirco	Theurer	-	Monitoring	
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54	Mirco	Theurer	-	Monitoring	

Periodiza@on	manages	@me	and	resources	

Failing	to	plan	is	planning	to	fail	

Periodiza@on	improves	produc@vity	and	reduces	planning	problems	

Periodiza@on	manipulates	training	variables	and	follows	the	GAS		

Consider	residuals,	regenera@on	@mes,	and	interference	effects	

Periodiza@on	Models:	Tradi@onal	&	Non-Tradi@onal		
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Mirco	Theurer	-	Monitoring	

PERFORMANCE  

PERIODIZATION  

MONITORING 

Data Collection  Performance Model  

Profile of Requirement Determinants 
Planning 

History & Theory  
GAS  

Training Variables  

Periodization 
Models 

Super-Compensation 
Residual Effects 

Interference Effects 

Why monitor? 
Fluid Periodization 
Fields of Monitoring  

Types of Stress 
Quantification of Stress 

External vs Internal  

ACWR  
Measures of Fatigue 
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56	

The	One	Piece	

Mirco	Theurer	-	Monitoring	
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57	Mirco	Theurer	-	Monitoring	
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58	Mirco	Theurer	-	Monitoring	
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59	McGuigan,	M.,	2017	

Monitoring		

Training Load  
 

Life Load  

Dosage 

Physical  
Psychological  

Technical  
Tactical  

Athlete 

Performance 

Response 
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60	McGuigan,	M.,	2017	

Performance 
3 

Training 

2 

1 

6 

5 

4 

9 

8 

7 

12 

11 

10 

etc. 

Response 

Training Load  
 

Life Load  

Dosage 

Non-Training 

Sleep 

Nutrition 

Mood 
etc. 

DOSE  /  Response 
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Fluid	PeriodizaDon	

61	Morris, C. W. , 2005 
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62	Morris, C. W. , 2005 

Fluid	PeriodizaDon	
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63	Morris, C. W. , 2005 

Fluid	PeriodizaDon	
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64	

Purposes	of	Monitoring		

Risk	of	Injury	

Risk	of	Illness	

Training	Load	

Regenera@on	

Mirco	Theurer	-	Monitoring	
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65	

Risk	of	Injury	

ü  Monitoring	enhances	injury	preven@on	

ü  Preven@on	of	Overtraining			

ü  Preven@on	of	Undertraining	

Mirco	Theurer	-	Monitoring	
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66	

Risk	of	Illness	

ü  Frail	immune	system	(up	to	2hrs	aher)	

ü  Lymphocytes	:	granulocytes	ra@o		

Mirco	Theurer	-	Monitoring		

ü  Recharge	and	replenish	(carbs)	
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67	

Risk	of	Illness	

ü  Frail	immune	system	(up	to	2hrs	aher)	

ü  Lymphocytes	:	granulocytes	ra@o		

Puta,	C.,Gabriel,	B.,	Gabriel,	H.;	2016	

ü  Recharge	and	replenish	(carbs)	
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68	

Training	Load	

ü  Perceived	load	(coach	vs	athlete)	

ü  Different	reac@ons	to	training	loads	
		(too	easy	vs	too	hard)	

Mirco	Theurer	-	Monitoring	
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69	

RegeneraDon	

ü  Progress	of	recovery	processes			

ü  Individuality	of	recovery	processes	

Mirco	Theurer	-	Monitoring	

ü  Selec@on	of	recovery	strategies	

ü  Balance	of	recovery	and	adapta@on	
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70	

Stress	

Mirco	Theurer	-	Monitoring	

Eustress Distress 

Environmental	demands	exceeding	our	actual	
psychological,	physiological	resources.	

Stress is triggered by external or internal stressors or demands   
and is followed by an adaptive response. 
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4	Types	of	Stress	

Based	on	Kenneth	et	al.,	2016,	McGuigan,	2017	

1. Metabolic /  

2. Neuronal Stress 

3. Psychological /  

4. Environmental Stress  

Physical Load Competition Load (preparation /

postprocessing  

Other Load /  

Environmental Load 

Game / Competition 

Training   

Regeneration 

Testing  

Physiotherapie  

Rehabilitation 

Traveling 

Jetlag  

Performance Data Analysis  

Learning Tactics/Technique 

Video Analysis 

Temperature / Climate  

Height  

Sponsoring/Commercial Events 

Media Events  

Social Media 

3. Psychological Stress 

 

Nutrition  Social Relationships Personal Development  

Individualisation  

Timing  

Supplementation  

Alcohol / Drugs 

Family  

Friends  

Coach  

Team Members  

Staff  

Agent / Manager  

Fans  

Media  

 

Career Planning 

Schooling  

Apprenticeship  

Academic Studies  

Work  
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72	

QuanDficaDon	of	Stress	

ü  Uncover	training	stress	and	an	athlete`s	reac@on			

ü  Subjec@ve	vs	objec@ve	measuring	methods	

ü  Draw	the	right	conclusions	from	collected	data	

Mirco	Theurer	-	Monitoring	
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73	

External	vs	Internal	Load	

Mirco	Theurer	-	Monitoring	

„Fa@gue	is	a	natural	and	necessary	piece	of	the	puzzle.“	(McGuigan,	2017)		
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74	Mirco	Theurer	-	Monitoring	

External Load  
 

Distance (m)  
Velocity (km/h) 

Training Time (min) 
Power (W) 

GPS Systems 

Accelerometer 
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75	

External	vs	Internal	Load	

Mirco	Theurer	-	Monitoring	

Internal Load  
 

Heart Rate (HR) 
Perceived Exertion  

(RPE)  
Lactate (mmol/l)  
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Training	Load		

76	Mirco	Theurer	-	Monitoring	

60	min	Workout		
A)	6	RPE				

Training	Load	x	 =	

300-500	=	Low	Int.	

700-1000	=	High	Int.	External Load  
 

Distance (m)  
Velocity (km/h) 

Training Time (min) 
Power (W) 

Internal Load  
 

Heart Rate (HR) 
Perceived Exertion  

(RPE)  
Blood Lactate (mmol/l)  

360	Arbitrary	Unit	

Team	Sports	

								600	=	Moderate	

B)	8	RPE				 480	Arbitrary	Unit	
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77	McGuigan,	M.,	2017	

Fitness	and	FaDgue	

The	performance	of	an	athlete	in	response	to	training	can	be	
es@mated	from	the	difference	betweeen	a	nega@ve	func@on	
(fa@gue)	and	a	posi@ve	func@on	(fitness)	(1975,	Banister	et	al).	

Fitness 

Fatigue 
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78	Mirco	Theurer	-	Monitoring	

Readiness	

FI
 

FA
 

R
E

 

Fi
tn

es
s 

Fa
tig

ue
  

R
ea

di
ne

ss
  

FI
 

FA
 

R
E

 

Situation A Situation B Situation C 
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ACWR	– Acute	Chronic	Workload	RaDo		

79	Mirco	Theurer	-	Monitoring	
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80	Mirco	Theurer	-	Monitoring	

ACWR	– Acute	Chronic	Workload	RaDo		

Acute Load  
(Last 7-10 days) 

Chronic Load  
(4-week average) 
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81	Redrawn	from	Blanch	and	Gabbep,	2015			

ACWR	– Acute	Chronic	Workload	RaDo		

/ ACWR  
1,9  

Week 5:  
2500 

Av. Week 1-4:  
1300 =
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82	Mirco	Theurer	–	Monitoring		

ACWR	–	Advantages	

ü  Simple and easy investigaion 

ü  Easily included into training processes   

ü  Light impact on athletes   

ü  Helpful insights into training-load progression  

ü  Overview of changes in workload over time  

ü  Relationships of excessive and rapid increases in training-load and soft-tissue injury 
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83	Mirco	Theurer	–	Monitoring		

ACWR	– Issues	

ü  Data needs to be reliable and accurate 

ü  Data needs to be valid 

ü  Peer-pressure when reporting RPE 

ü  Replication of RPE among team mates 

ü  Overwhelming data collection 
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84	Mirco	Theurer	–	Monitoring		

Measures	of	FaDgue		

Neuromuscular-System 
Hormon System 

Muscular System 
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85	

Monitoring	Methods	

Handkrae	

Herzfrequenz	

CNS	Tap	Test	 Herzfrequenzvariabilität	

Psychometrie	

Sprungkraetest	

Serumharnstoff	

CreaDnkinase	

Gewicht	

Toe	Touch	

Groin	Sqeeze	

Sams,	2014,	Keferstein,	2015,	Crow	et	al.	2010,	Verrall	et	al.,	2005,	Mens,	et	al.,	2002,	Meyer	et	al.,	2013		
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86	Mirco	Theurer	–	Monitoring		

Neuromuscular	System	

ü  Nervous System – CNS and PNS 

ü  Muscular System – Skeletal, Cardiac, Smooth 

Exhaustion of the neuromuscular system leads to reduction in maximum 
strength efforts. Deficits can be observed in the CNS, muscle excitation, 
and muscle contraction quality. 
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87	Mirco	Theurer	–	Monitoring		

SSC-Test		

ü  Vertical Jump 

Simple, non-exhaustive and wide spread method to determine 
an athlete`s CNS freshness and readiness to train.  

Force Plate Smartphone Application Motion Sensor/ 
Accelerometer 

Vertical Jump Tester 
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88	Mirco	Theurer	–	Monitoring		

SSC-Test		

Squat Jump (SJ)  
 
Static Arms Counter Movement Jump (CMJ) = SJ + 10-15%  
  
Free Arms Counter Movement Jump (CMJ) = CMJ + 15-20%   
 

A difference of <>8% within one to two days is concerning. 

ü  Vertical Jump 
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89	Mirco	Theurer	–	Monitoring		

Grip	Strength	-Test		

ü  Grip Strength 

Simple, non-exhaustive method. It offers a snapshot of freshness 
and readiness. It has been proven useful in geriatrics.  

Grip Strength Dynamometer 
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90	Mirco	Theurer	–	Monitoring		

Toe	Touch-Test		

ü  Toe Touch 

Simple, non-exhaustive method and an indicator of the freshness of 
the CNS.  

Toe Touch 
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91	

HRV-Test		

ü  Heart Rate Variability 

By now common method used in sports. It measure the natural 
variability of the heart rhythm. 

Heart Rate Sensor Online Software Application 

Mirco	Theurer	–	Monitoring		
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92	

HRV	

ü  Heart Rate Variability 

Heart Beat Fluctuation Range 

The higher the HRV  
the higher regulatory processes.  

 
The lower the HRV  

the lower the regulatory processes.  

Mirco	Theurer	–	Monitoring		
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93	

Muscular	System	

ü  Peripheral Muscular System – Skeletal, Cardiac, Smooth 

Exhaustion of the muscular system leads to reduction in mechanically 
created strength. 

Mirco	Theurer	–	Monitoring		
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94	Mirco	Theurer	–	Monitoring		

CK-Test	

ü  Creatine Kinase Serum 

A blood sample analysis to detect with the CK value as a marker of 
muscular damage done by mechanical muscular work. 

Creatine Kinase  
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95	Mirco	Theurer	–	Monitoring		

Serum	Urea	Test	

ü  Serum Urea 

A blood sample analysis of the urea concentration as an indicator of a 
catabolic metabolism and thus a caloric deficit and a high energy demand.  

Serum Urea 
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96	Mirco	Theurer	–	Monitoring		

Psychometry	Test	

ü  Psychometry 

A questionnaire regarding muscle feeling and soreness as a means to detect 
the freshness of the muscular system. 

Wellness Questionnaires 
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97	Mirco	Theurer	–	Monitoring		

Psychometry	Test	
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98	Mirco	Theurer	–	Monitoring		

Hormone	System	

ü  Hormone System Status  

The hormone status gives insight to an athlete`s status and can indicate 
a starting overloading and/or overtraining.  
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99	Mirco	Theurer	-	Monitoring	

Sleep	

ü  Sleep Quality & Quantity  

A very important parameter to gather information on the athlete`s hormone 
status. A good sleep means a good physical and psychological recovery.  

Sleep Quality  Sleep Quantity 
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100	Redrawn	from	Ribekke,	T.		

Wellness	QuesDonnaire		

ü  Sleep Quality & Quantity  
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101	Mirco	Theurer	-	Monitoring	

Blood	&	Saliva	

ü  Blood & Saliva Sample 

A test method to determine the cortisol, testosterone and catecholamine status 
and thus can give an insight into the stress response. 

Blood  Saliva 
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Gängige Methoden des Monitoring 

Monitoring variable  Level of use  Level of evidence  Practical value 
GPS und Accelometrie High  Moderate Moderate to High  
RPE High  High  High  
Abfrage Wellness High  High  High  
Biochemische und 
hormoneller Marker 

Low Moderate Low  

Herzfrequenzmessung High  Moderate to High  Moderate to High  
Leistungstest Moderate Moderate  Moderate 
Movement Screen High  Low  Moderate 
Neuromuskuläre Tests (z. 
B. Sprünge) 

Moderate Moderate Moderate 

Akenhead, Nassis, 2016, McCall et al., 2014, Saw et al., 2016 Taylor et al., 2012 
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103	Mirco	Theurer	-	Monitoring	
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104	Mirco	Theurer	-	Monitoring	

Consider	the	purposes	of	monitoring	(Injury,	Illness,	TL,	Regenera@on)	

Account	for	the	importance	of	individualized	monitoring		

Consider	individual	adapta@on	and	stress	response	

Quan@fying	Training	Stress	(External	Load	vs	Internal	Load)	

Measures	of	Fa@gue	and	Fitness	(Neuromuscular,	Muscular,	Hormonal)	



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

Literature	-	PeriodizaDon	

•  Ahonen,	J.	Lathinen,	T.,	Sandström,	M.,	Pogliani,	G.,	(2003).	Sportmedizin	und	Trainingslehre.	2.	Auflage	Schapauer	Stupgart	
•  Baar,	K.	(2009).	The	signaling	underlying	FITness.	Appl	Physiol	Nutr	Metab	34(3):411-419		
•  Badke,	G.	(Hrsg.)	et	al.	(1995).	Lehrbuch	der	Sportmedizin.	Heidelberg-Leipzig	3.	Auflage	
•  Baker,	Daniel;	Wilson,	Greg;	Carlyon,	Robert	(1994).	Periodiza@on:	The	Effect	on	Strength	of	Manipula@ng	Volume	and	Intensity.	Journal	of	Strength	&	

Condi@oning	Volume	8,	Issue	4		
•  Bompa,	T.O.	(1999).	Periodiza@on.	Theory	and	Methodology	of	Training.	Fourth	Edi@on.	Human	Kine@cs		
•  Bompa,	T.O.,	Carrera,	M.C.	(12005).	Periodiza@on	Training	for	sports.	Second	Edi@on.	Human	Kine@cs	
•  Bondarchuk,	A.P.	(1981).	The	physical	prepara@on	designing	in	power	disziplines	of	track	and	field	(p.	124).	Kiev:	Health	Publisher	(Zdorovie)	
•  Breil,	F.A.,	Weber,	S.N.,	Koller,	S.,	Hoppeler,	H.,	Vogt,	M.	(2010).	Block	training	periodiza@on	in	alpine	skiing:	effects	of	11-day	HIT	on	VO2max	and	

performance.	Eur.	J.	Appl.	Physiol.	109,	1077	-	1086	
•  Bubeck,	D.	(2014).	Belastungs-	und	Regenera@onsmanagement	im	modernen	Hochleistungssport.	Präsenta@on:	OSP	Fortbildungsseminar	4.	Februar	2014	
•  Buford,	T.W.,	Rossi,	S.J.,	Smith,	D.B.,	Warren,	A.J.	(2007).	A	comparison	of	periodiza@on	models	during	nine	weeks	with	equated	volume	and	intensity	for	

strength.	Journal	of	strength	and	condi@oning	research,	2007	Nov;21(4):1245-50.	
•  Coffey,	V.G.,	Hawley,	J.A.	(2007).	The	Molecular	Bases	of	Training	Adapta@on.	Sports	Med;	37(9):	737-763	
•  Fleck,	S.J.	(2011).	Non-linear	periodiza@on	for	general	fitness	&	athletes.	Journal	of	Human	Kine@cs	Special	Issue	2011,	41-45	
•  Fröhlich,	M.,	Müller,	T.,	Schmidtbleicher,	D.,	Emrich,	E.	(2009).	Outcome-Effekte	verschiedener	Periodisierungsmodelle	im	Krahtraining.	Deutsche	Zeitschrih	

für	Sportmedizin	Jahrgang	60,	Nr.	10		
•  García-Palarés,	J.,	García-Fernández,	M.,	Sánchez-Medina,	L.,	Izquierdo,	M.	(2010).	Performance	changes	in	world-class	kayakers	following	two	different	

training	periodiza@on	models.	Eur.	J.	Appl.	Physiol.	110,	99	-	107	
•  Hartmann,	U.	(2001).	Traininglehre	in	Lehrbuch	der	Sportmedizin.	Deutscher	Ärzte-Verlag	Köln	
•  Hartmann	H,	Bob	A,	Wirth	K,	Schmidtbleicher	D.	(2008).	Auswirkungen	unterschiedlicher	Periodisierungsmodelle	im	Krahtraining	auf	das	Schnellkrah-	und	

Explosivkrahverhalten	der	oberen	Extremität.	Leistungssport	38	(2008)	17-22.	
•  		

105	Thorsten	Ribbecke	–	Periodisierung	/	Monitoring	



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

•  Hauswirth,	C.,	Mujika,	I.	(2013)	Recovery	for	performance	in	sport.	Ins@tut	Na@onal	du	Sport,	de	l´Exper@se	et	de	la	Performance	(INSEP).	Human	Kine@cs	
•  Hawley,	J.A.	(2009).	Molecular	responses	to	strength	and	endurance	training:	Are	they	incompa@ble?	Appl	Physiol	Nutr	Metab	34(3):355-361	
•  Hollmann	W,	Strüder	HK	(2009)	Sportmedizin:	Grundlagen	von	körperlicher	Ak@vität,	Training	und	Präven@vmedizin.	Schapauer,	Stupgart		
•  Hopenrop,	K.,	Neumann,	G.	(2010).	Ist	das	Superkompensa@onsmodell	noch	aktuell?	Leistungssport	2/2010.	Philippka	–	Sportverlag	Münster	
•  Issurin,	V.	(2010).	New	horizons	for	the	methodology	and	physiology	of	training	periodisa@on.	Sports	Med.	40	(3),	189-206	
•  Issurin,	V.,	Lus@g,	G.	(2007).	Zusammenstellung	von	Trainingseinheiten	gemäß	dem	Konzept	der	Blockperiodisierung.	Leistungssport	3/2007.	Philippka	–	

Sportverlag	Münster	
•  Kefersten,	G.	(2014).	Performance	Profiling.	Leistungsdiagnos@k	an	der	Schnipstelle	von	Wepkampf	und	Wissenschah.	Präsenta@on	

Bundestrainerfortbildung	der	Trainerakademie	Köln	des	DOSB		
•  Keul,	J.,	et	al.	(1986).	Erschöpfung	und	Regenera@on	des	Muskels	bei	sportlichen	Belastungen.	In	Hartogh,	H.	(Hrsg.):	I.	Interna@onaler	Kongre?	Der	

Sportphysiotherapie.	Erlangen	1986,	66-84	
•  Kiely,	John	(2009).	Periodiza@on,	planning,	predic@on:	And	why	the	future	ain’t	what	it	used	to	be!	
•  Kiely,	John	(2012).	Periodiza@on	Paradigms	in	the	21st	Century:	Evidence-Led	or	Tradi@on-Driven?	Interna@onal	Journal	of	Sports	Physiology	and	

Performance,	2012,	7,	242-250,	2012	Human	Kine@cs,	Inc.	
•  Kraemer,	W.J.,	Fleck,	S.J.	(2007).	Op@mizing	Strength	Training	Designing	Nonlinear	Periodiza@on	Workouts.	Human	Kine@cs	Publishing,	2007;	Champaign,	

Illinois.	
•  Krüger,	A.	(2013).	Blockperiodisierung.	Leistungssport	2/2013.	Philippka	–	Sportverlag	Münster		
•  Krüger,	A.	(2013).	Periodisierung	des	sportlichen	Trainings.	Leistungssport	6/2013.	Philippka	–	Sportverlag	Münster	
•  Krüger,	A.	(2014).	Periodisierung.	Leistungssport	3/2014.	Philippka	–	Sportverlag	Münster	
•  Kramer,	W.J.,	Fleck,	J.F.	(2007).	Op@mizing	Strength	Training.	Desingning,	Nonlinear,	Periodiza@on,	Workouts.	Human	Kine@cs	
•  Lambert,	M.I.,	Mujika,	I.	Physiology	of	Exercise	Training	in	Hauswirth,	C.,	Mujika,	I.	(2013)	Recovery	for	performance	in	sport.	Ins@tut	Na@onal	du	Sport,	de	l

´Exper@se	et	de	la	Performance	(INSEP).	Human	Kine@cs	
•  Luig,	P.	(2008).	Laufleistungs-	und	Laufgeschwindigkeitsprofile	männlicher	Hallenhandballer	bei	der	Handballweltmeisterschah	2007	in	Deutschland	-	eine	

empirische	Studie.	Diplomarbeit.	Deutsche	Sporthochschule	Köln:	Köln.	

106	Thorsten	Ribbecke	–	Periodisierung	/	Monitoring	

Literature	



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

•  	McNamara,	J.M.,	Stearne,	D.J.	(2010).	Flexible	nonlinear	periodiza@on	and	beginner	college	weight	training	class.	JStrength	Cond	Res,	2010;	24:17-22.		
•  Matwejew,	L.	(1972).	Die	Periodisierung	des	sportlichen	Trainings.	Leistungssport	6/1972.	Philippka	–	Sportverlag	Münster		
•  Monteiro,	A,G,	Aoki,	M.S.,	Evangelista,	A.L.,	Alveno,	D.A.,	Monteiro,	G.A.,	Picarro	I.D.C.,	Ugrinowitsch	C.	(2009).	Nonlinear	periodiza@on	maximizes	strength	

gains	in	split	resistance	training	rou@nes.	J	Strength	Cond	Res,	2009;	23:1321-1326.	
•  Neumann,	G.	(2014).	Ernährung	im	Sport.	Meyer	&	Meyer	Verlag	Aachen	
•  Neumann,	G.,	Pfützer,	A.,	Hopenrop	(1993).	Alles	unter	Kontrolle.	Meyer	&	Meyer	Verlag	Aachen	
•  Neumann,	G.,	Pfützer,	A.,	Berbalk,	A.	(1999).	Op@miertes	Ausdauertraining.	Meyer	&	Meyer	Verlag	Aachen	
•  Painter,	K.,	Haff,	G.,Ramsey,	M.,McBride,	J.,	Triplep,	T.	(2012).	Strength	Gains:	Block	Versus	Daily	Undula@ng	Periodiza@on	Weight	Training	Among	Track	

and	Field	Athletes.	Interna@onal	Journal	of	Sports	Physiology	and	Performance,	7(2),	161-169.		
•  Peterson,	M.	D.,	Dodd,	D.J.,	Alvar,	B.A.,	Rhea,	M.	R.,	Favre,	M.	(2008).	Undula@on	Training	for	Development	of	Hierarchical	Fitness	and	Improved	Firefighter	

Job	Performance.	Journal	of	Strength	&	Condi@oning	Research:	September	2008	-	Volume	22	-	Issue	5	-	pp	1683-1695	
•  Platonov,	Prof.Dr.V.N.	(2013).	Die	Periodisierung	des	sportlichen	Trainings.	Allgemeine	Theorie	und	ihre	prak@sche	Anwendung.	Olimpiiskaja	Literatura	

Kiew	
•  Plisk,	S.S.,	Stone,	M.H.	(2003).	Periodiza@on	Strategies.	Na@onal	Strength	and	Condi@oning	Assosia@on.	Volume	25,	Number	6.	Page	19	-	37	
•  Rhea,	M.R.,	Ball,	S.D.,	Philipps,	W.T.,	Burkep,	L.N.	(2002).	A	Comparison	of	Linear	and	Daily	Undula@ng	Periodized	Programs	with	Equated	Volume	and	

Intensity	for	Strength.	Journal	of	Strength	and	Condi@oning	Research,	16(2),	250–255	
•  Ronnestad,	B.R.,	Hansen,	J.,	Ellefsen,	S.	(2012).	Block	periodiza@on	of	high-intensity	aerobic	intervals	provides	superior	training	effects	in	trained	cyclists,	

Scand.	J.	Med.	Sci.	Sports	(epub	ahead	of	print	31.05.2012;	doi:	10.1111/j.1600-0838.2012.01485.x)	
•  Rost,	R.	(Hrsg.)	(2001).	Lehrbuch	der	Sportmedizin.	Deutscher	Ärzte-Verlag	Köln		
•  Sanders,	J.,	Montgomery,	H.,	Woods,	D.	(2001).	Kardiale	Anpassung	an	körperliches	Training.	Deutsche	Zeitschrih	für	Sportmedizin	Jg	52,	Nr.	3,	S.	86-92	
•  Schmidtbleicher,	D.,	Frick,	U.	(1998).	Kurzfris@ge	und	langfris@ge	Regenera@on	nach	Krahtraining,	in:	(Eds.):	BISp	Jahrbuch	1997.	Bundesins@tut	für	

Sportwissenschah,	Köln,	1998,	221-226.	
	

107	Thorsten	Ribbecke	–	Periodisierung	/	Monitoring	

Literature	



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

•  Schnabel,	G.,	Harre,	H–D.,	Krug,	J.	(Hrsg.).	(2008).	Trainingslehre	–	Trainingswissenschah.	Leistung,	Training,	Wepkampf.	Aachen:	Meyer	&	Meyer	Verlag		
•  Schurr,	S.,	(2014).	Trainingsplanung	&	-steuerung	im	Ausdauersport.	Block-	&	klassische	Periodisierung	als	alterna@ve	Planungsmodelle	?!	BoD	–	Books	on	

Demand,	Norderstedt	
•  Silvestre,	R.,	Kraemer,	W.J.,	West,	C.,	Judelson,	D.A.,	Spiering,	B.A.,	Vingren,	J.L.,	Ha�ield,	D.L.,	Anderson,	J.M.,	Maresh,	C.M.	(2006)	Body	composi@on	and	

physical	performance	during	a	na@onal	collegiate	athle@c	associa@on	division	I	menʹs	soccer	season.	J	Strength	Cond	Res,	2006;	20:	962-970.	
•  Storen,	O.,	Sanda,	S.B.,	Haave,	M,	Helgerud,	J.	(2012).	Improved	Vo2max	and	@me	trial	performance	with	more	high	aerobic	intensity	interval	training	and	

reduced	training	volume;	a	case	study	on	an	elite	na@onal	cyclist.	J.	Strength	Cond.	Res.	26	(10),	2705-2711	
•  Stone,	M.H.,	Stone,	M.,	Sands,	W.A.	(2007).	Principles	and	Prac@ce	of	Resistance	Training.	Human	Kine@cs	
•  Tabata,	I.	(1996).	„Effects	of	moderate-intensity	endurance	and	high-intensity	intermipent	training	on	aerobic	capacity	and	VO2max”.	Med	Sci	Sports	Exerc.	

28	(10):	1327-30	
•  Toigo,	Marco	(2015).	Muskelrevolu@on.	Konzepte	und	Rezepte	zum	Muskel-	und	Krahau�au.	Sachbuch	Springer	Spektrum	
•  Tschiene,	Dr.	P.	(2013).	Periodisierung	des	sportlichen	Trainings.	Leistungssport	6/2013.	Philippka	–	Sportverlag	Münster	
•  Verkhoshansky,	Yuri,	Siff,	Mel	(2009).	Supertraining.	6th	(sixth)	expanded	version.	UAC	
•  Viru,	Atko	(1995)	Adap@on	in	Sport	Training,	CRS	Press	
•  Weineck,	J.	(2010)	Op@males	Training.	Leistungsphysiologische	trainingslehre	unter	besonderer	Berücksich@gung	des	Kinder-	und	Jugendtrainings.	16.,	

durchgeshende	Auflage.	Spipa	Verlag	Balingen	
•  Winkelman,	Nick	(2012)	Vortrag	zum	35	Geburtstag	der	Na@onal	Strength	and	condi@oning	Associa@on,	Na@onal	Conference	an	Exhibi@on;	Providence,	Ri	
•  Winkelman,	Nick	(2014).	Periodiza@on.	Vortrag	zum	40	Geburtstag	der	Trainerakademie	Köln	des	DOSB	
•  Willoughby,	D.	S.	(1993).	The	effect	of	meso-cycle-length	weight	training	programs	involving	periodiza@on	and	par@ally	equated	volumes	on	upper	and	

lower	body	strength.	Journal	of	strength	and	Condi@oning	Research,	7:2-8.	
•  Yates,	F.E.	(2008).	Homokine@cs/Homodynamics:	A	Physical	Heiris@c	for	Life	and	Complexity.	Ecological	Psychology,	20	(2),	148	–	179.		
•  Zatsiorsky,	V.M.,	Kraemer,	W.J.	(2008).	Krahtraining.	Praxis	und	Wissenschah.	Meyer	&	Meyer	Verlag	Aachen	
•  Zawieja,	M,	Ribbecke,	T.,	Thomas,	C.,	Bukac,	D.	(2016).	Leistungsreserve	Athle@ktraining.	Ein	praxisorien@erter	Lei�aden	für	alle	Sportarten.	Philippka	

Sportverlag	Münster	
•  Zintl,	F.,	Eisenhut,	A.	(2001).	Ausdauertraining.	Grundlagen,	Methoden,	Trainingssteuerung.	BLV	Sportwissen	München	
		

108	Thorsten	Ribbecke	–	Periodisierung	/	Monitoring	

Literature	



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

•  Akenhead,	R,	French	D,	Thompson	KG,	Hayes	PR.	(2014).	The	accelera@on	dependent	validity	and	reliability	of	10	Hz	GPS.	J	Sci	Med	Sport.2014;17(5):562–
566.	PubMed	doi:10.1016/j.jsams.2013.08.005		

•  Borresen	J,	Lambert	MI.	(2009).	The	quan@fica@on	of	training	load,	the	training	response	and	the	effect	on	performance.	Sports	Med	2009;39:779–95.		
•  Bourdon,	Pitre	C.,	Cardinale,	Marco,	Murray,	Andrew,	Gas@n,	Paul,	Kellmann,	Michael,	Varley,	Maphew	C.,	Gabbep,	Tim	J.,	Coups,	Aaron	J.,	Burgess,	Darren	

J.	Gregson,	Warren,	Cable,	N.	Timothy	(2017).	Monitoring	Athlete	Training	Loads:	Consensus	Statement.	Interna@onal	Journal	of	Sports	Physiology	and	
Performance,	2017,	12,	S2-161	-S2-170	

•  Brink,	M.S.,	Frencken,	W.G.,	Jordet,	G.,	Lemmink,	K.A.	(2014).	Coaches´and	players´percep@on	of	training	dose:	Not	a	perfect	match.	Int	J	Sports	Physiol	
Perform	9:497-502	

•  Brink	MS,	Visscher	C,	Coups	AJ,	Lemmink	KA	(2013).	Changes	in	perceived	stress	and	recovery	in	overreached	young	elite	soccer	players.	Scand	J	Med	Sci	
Sports	22	(2012)	285-292.	doi:10.1111/j.1600-	0838.2010.01237.x.	

•  Calder,	Angie	Marie.	(2003).	Recovery	Strategies	for	Sports	Performance.	Olympic	Coach	Volume	15	Number	3	
•  Cook,	Gray	(2016).	Was	hat	es	mit	dem	Toe	Touch	auf	sich?	hpp://www.func@onal-training-magazin.de/was-hat-es-mit-dem-toe-touch-auf-sich/	Zugriff	am	

22.11.2017	
•  Cormack,	S.J.,	Newton,	R.U.,	McGuigan,	M.R.	(2008).	Neuromuscular	and	endocrine	responses	of	elite	players	to	an	Australian	rules	football	match.	Int	J	

Sports	Physiol	Perform	3:359-74	
•  Cormack,	S.J.,	Mooney,	M.G.,	Morgan,	W.,	McGuigan,	M.R.	(2013).	Influence	of	neuromuscular	fa@gue	on	accelerometer	load	in	elite	Australian	football	

players.	Int	J	Sports	Physiol	Perform	8:373-8	
•  Cunniffe,	B.,	Griffiths,	H.,	Proctor,	W.,	Davies,	B.,	Baker,	J.S.,	Jones,	K.P.	(2011).	Mucosal	immunity	and	illness	incidence	in	elite	rugby	union	players	across	a	

season.	Med	Sci	Sports	Exerc	43:388-97	
•  Faude	O,	Kellmann	M,	Ammann	T,	Schnipker	R,	Meyer	T	(2011).	Seasonal	changes	in	stress	indicators	in	high	level	football.	Int	J	Sports	Med	32	(2011)	

259-265.	doi:10.1055/s-0030-1269894.	
•  Filaire	E,	Bernain	X,	Sagnol	M,	Lac	G	(2011).	Preliminary	results	on	mood	state,	salivary	testosterone:cor@sol	ra@o	and	team	performance	in	a	professional	

soccer	team.	Eur	J	Appl	Physiol	86	(2001)	179-184.	doi:10.1007/s004210100512.	

109	Thorsten	Ribbecke	–	Periodisierung	/	Monitoring	

Literature	-	Monitoring	



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

•  Filaire	E,	Lac	G,	Pequignot	JM	(2003).	Biological,	hormonal,	and	psychological	parameters	in	professional	soccer	players	throughout	a	compe@@ve	season.	
Percept	Mot	Skills	97	(2003)	1061-1072.			

•  Forster,	C.,	Heimann,	K.M.,	Esten,	P.L.,	Brice,	G.,	Porcari,	J.P.	(2001).	Difference	in	percep@ons	of	training	by	coaches	and	athletes.	S	Afr	J	Sports	8:3-		
•  Forster,	C.,	Florhaug,	J.A.,	Franklin,	J.	Gopschall,	L.,	Hrova@n,	L.,	A.,	Parker,	S.,	Doleshal,	P.,	Dodge,	C.	(2001).	A	new	approach	to	monitoring	exercise	

training.	J	Strength	Cond	Res	15:109-15	
•  Förster,	H.,	H	Hörtnagl,	E	Ledl-Kurkowski,	R	Pokan	editor.	Springer,	Austria,	2.	Auflage.	pp.	389-414.	
•  Gabbep,	T.J.,	Domorow,	N.,	(2007).	Rela@onship	between	training	load,	injury,	and	fitness	in	sub-elite	collision	sport	athletes.	J	Sports	Sci	25:1507-19	
•  Gabbep,	T.J.,	Jenkins,	D.G.	(2011).	Rela@onship	between	training	load	and	injury	in	professional	rugby	league	players.	J	Sci	Med	Sport	14:204-9	
•  Gabbep,	T.J.,	Ullah,	S.	(2012).	Rela@onship	between	running	loads	and	soh-@ssue	injury	in	elite	team	sport	athletes-	J	Strength	Cond	Res	26:	953-60	
•  Gabbep,	Tim	J.	(2016).	The	training—injury	preven@on	paradox:	should	athletes	be	training	smarter	and	harder?	Br	J	Sports	Med	2016;50:273–280.	doi:

10.1136/bjsports-2015-095788	
•  Gallo,	T.,	Cormack,	S.,	Gabbep,	T.,	Williams,	M.,	Lorenzen,	C.	(2015).	Characteris@cs	impac@ng	on	session	ra@ng	of	perceived	exer@on	training	load	in	

Australian	footballers.	J	Sports	Sci	33:467-475	
•  Halson	SL.	Monitoring	training	load	to	understand	fa@gue	in	athletes.	(2014).	Sports	Med.	2014;44(Suppl	2):S139–S147.	PubMed	doi:10.1007/

s40279-014-0253-z	
•  Haralambie	G,	Berg	A	(1976).	Serum	urea	and	amino	nitrogen	changes	with	exercise	dura@on.	Eur	J	Appl	Physiol	Occup	Physiol	36	(1976)	39-48.	doi:

10.1007/BF00421632.,	
•  Hollmann,	W.,	Strüder,	H.	(2009).	Sportmedizin.	Grundlagen	für	körperliche	Ak@vität,	Training	und	Präven@on.	Verlag	Schapauer	
•  Hulin	BT,	Gabbep	TJ,	Lawson	DW,	Capu@	P,	Sampson	JA.	(2016).	The	acute:chronic	workload	ra@o	predicts	injury:	high	chronic	workloadmay	decrease	injury	

risk	in	elite	rugby	league	players.	Br	J	Sports	Med.	2016;50(4):231–236.	PubMed	doi:10.1136/bjsports-2015-094817	
•  Impellizzeri,	FM,	Maffiule�,	NA	(2007)	Convergent	evidence	for	construct	validity	of	a	7-point	likert	scale	of	lower	limb	muscle	soreness.	Clin	J	Sport	Med	

17	(2007)	494-496.	doi:10.1097/JSM.0b013e31815aed57.	
•  		

110	Vorname	Name	-	Titel	des	Vortrags	

Literature	



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

•  Jones,	D.A.	(1996).	High	–	and	low	-	frequency	fa@gue	revisited.	Acta	Physiol	Scand	156:265-70	
•  Keferstein,	Gerrit,	Mager,	Robert,	Houben,	Pierre,	Müller,	Daniel,	Adler,	Stefan	(2015)	Eishockey	Performance.	Verlag	BoD	–	Books	on	Demand	
•  Kellmann,	N.M.	(2010).	Preven@ng	overtraining	in	athletes	in	high-intensity	sports	an	stress/recovery	monitoring.	Scand	J	Med	Sci	Sports	20	Suppl	2:95-102.	
•  Kenneth	L	Quarrie,	Mar@n	Rahery,	Josh	Blackie,	Chris@an	J	Cook,	Colin	W	Fuller,	Tim	J	Gabbep,	Andrew	J	Gray,	Nicholas	Gill,	Liam	Hennessy,	Simon	Kemp,	

Mike	Lambert,	Rob	Nichol,	Stephen	D	Mellalieu,	Julien	Piscione,	Jörg	Stadelmann,	Ross	Tucker	(2016).	Managing	player	load	in	professional	rugby	union:	a	
review	of	current	knowledge	and	prac@ces.	BJSM	Online	First,	published	on	August	9,	2016	as	10.1136/bjsports-2016-096191	

•  Krüger,	Prof.	Dr.	Arnd	(2017).	Verletzungsrisiko.	Zeitschrih	Leistungssport	6/2017	S.	36	–	37,	Philippka	Verlag	
•  McGuigan,	Mike	(2017).	Monitoring	Training	and	Performance	in	Athletes.	Human	Kine@c		
•  Meyer,	Tim,	Ferrau@,	Alexander,	Kellmann,	Michael,	Pfeiffer,	Mark	(2016).	Regenera@onsmanagement	im	Spitzensport.	REGman	–	Ergebnisse	und	

Handlungsempfehlungen.	Sonderpublika@on	des	Bundesins@tuts	für	Sportwissenschah	
•  Meyer,	T.,	Kellmann,	M.,	Ferrau@,	A.,	Pfeiffer,	M.,	Faude,	O.	(2013).	Die	Messung	von	Erholtheit	und	Regenera@onsbedarf	im	Fußball.	Deutsche	Zeitschrih	

für	Sportmedizin	Jahrgang	64,	Nr.	1	(2013)	S.	28	-	3		
•  Meyer	T,	Meister	S	(2011).	Rou@ne	blood	parameters	in	elite	soccer	players.	Int	J	Sports	Med	32	(2011)	875-881.	doi:10.1055/s-0031	1280776		
•  Mooney,	R.,	Corley,	G.,	Godfrey,	A.,	Quinlan,	L.R.,	O.L.G.	(2015).	Internal	sensor	technology	for	elite	swimming	performance	analyses:	A	systema@c	review.	

Sensors	(Basel)	16		
•  Murphy,	A.P.,	Duffield,	R.	Kellep,	A.,	Reid,	M.	(2014).	Comparison	of	athlete-coach	percep@ons	of	internal	and	external	load	markers	for	elite	junior	tennis	

training.	Int	J	Sports	Physiol	Perform	9:751-6	
•  Plews,	D.J.,	Laursen,	P.B.,	Stanley,	J.,	Kilding,	A.E.,	Buchheit,	M.	(2013).	Training	adapta@ons	with	heart	rate	variability	in	elite	endurance	athletes:	Opening	

the	door	to	effec@ve	monitoring.	Sports	Med	43:773-81	

111	Thorsten	Ribbecke	–	Periodisierung	/	Monitoring	

Literature	



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

•  Puta,	C.,	Gabriel,	B.,	Gabriel,	H.	(2016).	Sport	und	Immunsystem.	Kompendium	der	Sportmedizin:	Physiologie,	Innere	Medizin	und	Pädiatrie.	In:	M	Wonisch,	
P	Hofmann,		

•  Rapp,	G.,	Schöder,	G.	(1977).	Motorische	Testverfahren:	Grundlagen,	Aufgaben,	Anwendung	in	Sportpraxis	und	Bewegungsdiagnos@k.	Stupgart,	CD-
Verlagsges.,	1977	

•  Robson-Ansley,	P.J.,	Gleeson,	M.,	Ansley,	L.	(2009).	Fa@gue	management	in	the	prepara@on	of	Olympic	athletes.	J	Sports	Sci	27:1409-20	
•  Saw	AE,	Main	LC,	Gas@n	PB.	(2016).	Monitoring	the	athlete	training	response:	subjec@ve	self-reported	measures	trump	commonly	used	objec@ve	measures:	

a	systema@c	review.	Br	J	Sports	Med	2016;50:281–91.	
•  Schäfer,	A.	&	Vagedes,	J.	(2013).	How	accurate	is	pulse	rate	variability	as	an	es@mate	of	heart	rate	variability?	A	review	on	stu-dies	comparing	

photoplethysmographic	technology	with	an	electrocardiogram.	Interna@onal	Journal	of	Cardiology,	166	(1),	15-29.	doi:10.1016/j.ijcard.2012.03.119	
•  Schmikli	SL,	de	Vries	WR,	Brink	MS,	Backx	FJ:	Monitoring	performance,	pituitary-adrenal	hormones	and	mood	profiles:	how	to	diagnose	non-func@onal	

over-reaching	in	male	elite	junior	soccer	players.	Br	J	Sports	Med	46	(2012)	1019-1023.	doi:10.1136/bjsports-2011-090492.	
•  Singh,	F.,	Foster,	C.,	Tod,	D.,	McGuigan,	M.R.	(2007).	Monitoring	different	types	of	resistance	training	using	session	ra@ng	of	perceived	exer@on.	Int	J	Sports	

Physiol	Perform	2:34-45		
•  Spence,	L.,	Brown,	W.J.,	Pyne,	D.B.,	Nissen,	M.D.,	Sloots,	T.P.,	McCormack,	J.G,	Locke,	A.S.,	Fricker,	P.A.	(2007).	Incidence,	e@ology,	and	symptomatology	of	

upper	respiratory	illness	in	elite	athletes.	Med	Sci	Sports	Exerc	39,	577–86.	
•  Spencer,	N.	D.	(2016).	Effects	of	strength	training	on	fa@gue	and	performance	in	elite	athlete	—	A	brief	review	Journal	of	Australian	Strength	and	

Condi@oning	,	24	(5),	70-77.	
•  Taber,	C.,	Bellon,	C.,	Abbop,	H.,	Bingham,	G.	(2016).	Roles	of	Maximal	Strength	and	Rate	of	Force	Development	in	Maximizing	Muscular	Power.	Strength	

and	condi@oning	journal	February	2016	DOI:	10.1519/SSC.0000000000000193	
•  Taylor,	K.L.,	Chapman,	D.W.,	Cronin,	J.	B.,	Newton,	M.J.,	Gill,	N.	(2012).	Fa@gue	monitoring	in	high	performance	sport:	A	survey	of	current	trends.	J	Aust	

Strength	cond	20:12-23		
•  Teo,	W.,	McGuigan,	M.R.,	Newton,	M.J.	(2011).	The	effects	of	circadian	rhythmicity	of	salivary	cor@sol	and	testosterone	on	maximal	isometric	force,	

maximal	dynamic	force,	and	power	output.	J	Strength	Cond	Res	25:1538-45	

	
112	Thorsten	Ribbecke	–	Periodisierung	/	Monitoring	

Literature	



Trainerakademie Köln des DOSB · Guts-Muths-Weg 1 · 50933 Köln · Fon (+49) 221. 94875-0 · Fax (+49) 221. 94875–20 · info@trainerakademie-koeln.de 

•  Urhausen,	A.,	Kindermann,	W.	(1992).	Biochemical	Monitoring	of	Training.	Clin	J	Sport	Med	2	(1992)	52-61.	doi:10.1097/00042752-199201000-	00009	
•  Varley,	MC,	Fairweather	IH,	Aughey	RJ.	(2012).	Validity	and	reliability	of	GPSfor	measuring	instantaneous	velocity	during	accelera@on,	decelera@on,and	

constant	mo@on.	J	Sports	Sci.	2012;30(2):121–127.	PubMed	doi:10.1080/02640414.2011.627941	
•  Viru,	A.,	Viru,	M.	(2000).	Biochemical	monitoring	of	sport	training.	Champaign,	IL:	Human	Kine@c		
•  Wagner,	K.(2009).	MIS	für	die	Trainingssteuerung,	IAT-Präsenta@on,	Leipzig.		
•  Warren	GL,	Lowe	DA,	Armstrong	RB:	Measurement	tools	used	in	the	study	of	eccentric	contrac@on-induced	injury.	Sports	Med	27	(1999)	43-59.	doi:

10.2165/00007256-199927010-00004.	Meyer	T:	Regenera@on	im	Leistungssport.	Dtsch	Z	Sportmed	61	(2010)	127-128.		
•  Zatsiorsky,	V.,	Kraemer,	W.,	(2016).	Krahtraining:	Praxis	und	Wissenschah.	Meyer	&	Meyer	Verlag	

113	Thorsten	Ribbecke	–	Periodisierung	/	Monitoring	

Literature	


