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Fatigue in soccer

According to time – motion analyses and performance
measures during match-play, fatigue or reduced performance
seems to occur at three different stages in the game:

• after short-term intense periods in both halves;

• in the initial phase of the second half; and

• towards the end of the game.



High-intensity running in the most intense 5-min period during the game, the
following 5-min period as well as the game average for elite players during
competitive matches (n = 18).
* Significant difference between the 5-min period immediately after the most intense period during the
game and the game average (data from Mohr et al., 2003a).

after short-term intense periods in both halves…

Temporary fatigue after periods of
intense exercise in the game, it may be
related to disturbances in muscle ion
homeostasis and an impaired excitation
of the sarcolemma



Distance covered by sprinting during 15-min periods
throughout competitive soccer games at the highest
international level (A, n = 18) and distribution of 15-min
intervals with the most and least intense running for elite
players during competitive matches (B, n = 93).
* Significant difference from the first four 15-min periods of the game
(modified from Mohr et al., 2003a).

towards the end of the game…. 1/2



High-intensity running and sprinting during the final 15 min of a game by
players participating in the entire game and substitutes only participating
in the second half.
*Significant difference between substitutes and players participating in the entire
game (data from Mohr et al., 2003a).

Fatigue sets in towards the end of a game,
which may be caused by low glycogen
concentrations in a considerable number of
individual muscle fibres. In a hot and humid
environment, dehydration and a reduced
cerebral function may also contribute to the
deterioration in performance

towards the end of the game…. 2/2



High-intensity running by elite soccer players during the initial phase of the first
and second halves of competitive games (n = 42).
* Significant difference between the two halves .

in the initial phase of the second half…

Soccer players’ ability to perform
maximally is inhibited in the initial phase
of the second half, which may be due to
lower muscle temperatures compared
with the end of the first half.



Statistics Deportivo vs F.C. Barcelona 
Season 2004-2005

DEPORTIVO  F.C. 
BARCELONA 

54% Posesión del 
balón 

46% 

3 Remates portería 5 
14 Remates fuera 11 
49 Centros al área 12 
0 Goles 1 
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Performance Profile F.C. Barcelona 
Match Deportivo-F.C. Barcelona Season 2004-2005.

EPISODIO DE
INICIATIVA

EPISODIO DE
EXPECTATIVA

EPISODIO 
VACÍO

0 45  90Tiempo de partido

Marcador
0 - 0 0 - 1

POSESIÓN: 65%

POSESIÓN: 43%



DEPORTIVO  F.C. 
BARCELONA 

35% Posesión del 
balón 

65% 

0 Remates 
portería 

3 

2 Remates fuera 4 
2 Centros al área 2 
0 Goles 1 

 

Performance Profile F.C. Barcelona INITITIATIVE ESPISODE
Match Deportivo-F.C. Barcelona Season 2004-2005.
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***

… non-conclusive ¡¡¡¡



… non-conclusive ¡¡¡¡



Miñano (2015)

Analysis of physical activity profiles in elite soccer. The case of Real Madrid

One hundred and forty-nine matches including league, cup and UEFA Champions
League played by the Real Madrid were monitored during the 2001-2002 to the 2006-
2007 seasons (six seasons).

Data from both teams (Real Madrid and the opponent) were recorded. The players
included in the study met two basic criteria: (1) completing the entire match (at least
in three matches of the whole sample), and (2) because the physical loading of
goalkeepers differs from that of field players, they were not included in the study.

Altogether, 2082 physical performance profiles were examined, 1052 from the Real
Madrid and 1031 from the opposing team (Central Defenders (CD) = 536, External
Defenders (ED) = 491, Central Midfielders (CM) = 544, External Midfielders (EM) =
233, and Forwards (F) =278). km/h (Sprint), and the number of sprints (21.1-24.0
km/h and >24.0 km/h).



Players from Real Madrid covered lower distances (p<0.05) in HIR than players from the
opposing team (Table 1). While ED did not show differences in their physical performance, CD
(p<0.05), CM (p<0.01), EM (p<0.01) and F (p>0.01) from Real Madrid covered lower distances in
HIR than their counterparts (180 v. 192, 257 v. 284, 354 v. 382 and 269 v. 297, respectively).

Miñano (2015)

Analysis of physical activity profiles in elite soccer. The case of Real Madrid



Players from Real Madrid players covered lower distances in Sprint (p<0.05) than players from
the opposing team (Table 2). While CD and CM did not show differences in their physical
performance, EM (p<0.05) and F (p>0.01) Real Madrid players covered lower distances in sprint
than their counterparts (320 v. 361, 235 v. 306, respectively). However, ED from Real Madrid
covered higher distances than their counterparts (374 v. 320, p<0.05).

Miñano (2015)

Analysis of physical activity profiles in elite soccer. The case of Real Madrid



True Model

Y = β1+ β2 X2 + μ Y = β1+ β2 X2 + β3 X3 + μ

Estím
ated M

odel

Y = b1+ b2 X2 Correct
1

Bias
2

Y = b1+ b2 X2 + b3 X3 Inefficiency
3

Correct
4

Possible relationship between the true 
explanation and the estimated explanation



DIAPOS SOBRE SESGO: King, keohane y verba



An Example of BIAS…

but…



…this is the correct model



Performance accomplishments are a powerful source of efficacy expectations
and such expectations determine the task-related effort that has to be expended
(Bandura, 1977). Match status may be viewed as a measure of performance
accomplishments and hence may influence the effort made by a player
(O’Donoghue and Tenga, 2001).

Match status is determined by whether a team or a player is winning,
losing or drawing at the time a particular behaviour is recorded (Bloomfield
et al., 2005a, 2005b; Jones et al., 2004; Taylor et al., 2008). According to
Bloomfield et al. (2005a), Lago and Martin (2007) and Taylor et al. (2008), the
importance of this situational variable is reflected in changes in team and
player’s strategies in response to the score-line. For low-scoring team sports like
soccer or rugby, there are just three major levels of match status to be
considered during analysis (team winning, losing or drawing).

MATCH STATUS



Players performed significantly less high-intensity activity when winning than when the score
was level (z = 2.45, P < 0.05). Players also performed significantly less high intensity activity
when losing than when the score was level (z = 2.70, P < 0.01). Players on teams that are
winning relax their work-rate, allowing opponents back into the game, and that players on
teams that are trailing may lose the motivation to maintain a sufficient work-rate.



Notes: The values are the number of metres covered by players in a match.
Standard errors are in parentheses. ** (P < 0.01) * (P < 0.05)

Notes: The values are the number of metres covered by players in a match.
Standard errors are in parentheses. ** (P < 0.01) * (P < 0.05)

The effects of situational variables on distance
covered at various speeds in elite soccer

Notes: The values are the number of metres covered by players in a match. ** (P < 0.01) * (P < 0.05)
 

Variables  
 14.1.-19 km/h 19.1 – 23 km/h >23 Km/h 

 
Playing positions 
      Full Back 
      Central Midfielder 
      Wide Midfielder 
      Forward 
 
Match status 
     Drawing 
     Winning 
 
Match location 
 
Quality of opponent 
 
Intercept 
 
Obervations  
 
R2 

 
 

294 (55.3)** 
459  (64.5)** 
482  (71.7)** 
122 (75.2) 

 
 

0.40 (1.09) 
-0.05 (0.96) 

 
-23.87 (47.1) 

 
0.87 (4.94) 

 
1436 (87.8)** 

 
182 

 
0.30 

 
 

189 (26.3)** 
112 (24.5)** 
214 (45.7)** 
190 (28.4)** 

 
 

-1.20 (0.45)** 
-0.83 (0.42)* 

 
-27.7 (20.3) 

 
3.11 (2.18) 

 
485 (37.7)** 

 
182 

 
0.34 

 

 
 

140 (24.0)** 
-10.5 (16.4) 

147.1(34.4)** 
149.7 (24.1)** 

 
 

-0.34 (0.41) 
-0.71 (0.30)* 

 
-27.3 (16.5) 

 
0.76 (1.69) 

 
231.2 (30.7)** 

 
182 

 
            0.38 
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  Home matches Away matches 

Match 
Status 

Quality of 
opposition 

Total 0-11 
Km/h 

11.1 -
14 

km/h 

14.1-
19 

km/h 

19.1-
23 

km/h 

>23 
km/h 

Total 0-11 
km/h 

11.1 -
14 

km/h 

14.1-
19 

km/h 

19.1-
23 

km/h 

>23 
km/h 

Winning 
90 min 

Strong 11140 7050 1744 1649 481 217 10856 6911 1584 1653 453 189 

Winning 
90 min 

Weak 10824 6727 1662 1665 540 231 10540 6587 1501 1669 512 204 

Losing 
90 min 

Strong 10856 6853 1678 1653 555 281 10641 6713 1518 1629 527 253 

Losing 
90 min 

Weak 10540 6529 1596 1669 614 295 10325 6390 1435 1646 586 268 

 

Simulated distance covered (m) at different speeds depending on
the match location, quality of opposition and match status
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90 min
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		1435
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Distances covered (Spd, VHD, HD and MD) by the
reference team were greater when the result was
adverse. This suggests that when losing, players
try to reach their maximal physical capacity in
order to draw or win the match. Accordingly,
players clearly performed less low-intensity
activity.



These results suggest that players DO NOT ALWAYS USE THEIR
MAXIMAL PHYSICAL CAPACITY DURING THE MATCH. In fact,
given that winning is a comfortable state for a team, it is possible
that players assume a ball retention strategy, slowing down the
game and resulting in lower speeds (Bloomfield et al., 2005b).
On the other hand, when losing, players try to reach their
maximal activity in order to win or draw the match. Other
studies have considered match status in relation to the tactical
aspects of performance. The influence of this factor is reflected
in changes in team strategies and tactics as a response to match
situations (Taylor et al., 2008). Teams often show a more
defensive strategy when winning than when losing, and vice
versa.

Match Status: concluding remarks



Overall, there was more play in the attacking zone when Espanyol
was playing at home than playing away. Moreover, when behind,
possession was less in the defensive zone and more in the attacking
zone than when the team was winning or drawing





The opponent level has been considered from different methodological perspectives.

For example, teams and players have been categorized as ‘successful’ and ‘unsuccessful’
according to their standings within a particular tournament (Grant et al., 1999), or
classified as ‘strong’ or ‘weak’ based on symmetric division of end-of-season
classification (O’Donoghue et al., 2008; Taylor et al., 2008).

Lago et al. (2010) defined the quality of opposition as the differences in the end-of-
season ranking between opposing teams.

Recently, team performance has been classified using cluster analysis procedures,
which improve the classification by using more valid cut-off values (Sampaio et al.,
2010a Marcelino et al., 2011).

QUALITY OF OPPOSITION





With respect to the opponent level, the poorer the
quality of the opponent, the shorter the distance
covered by the reference team.





Several studies of the relationship between match location and
work rate in soccer showed that home teams cover greater
distances than away teams during low-intensity activity (Lago et
al., 2010; Lago-Peñas et al., 2009; Zubillaga et al., 2007). Other
studies suggest that the effect of this factor should be addressed
in the interaction with other situational variables (e.g. playing at
home and losing against a weak opponent) (Castellano et al.,
2011).

MATCH LOCATION



Existing notational analysis has provided preliminary information
on the effects of situational variables such us match location,
match status, and quality of the opponent on sports performance
at a behavioural level. Most of previous research has examined
situational variables independently not accounting for the
possibility of higher-order interactions (e.g. playing at home and
losing). However, the examination of situational variables in
isolation would appear to provide limited insight into the
complex nature of team sports performance (McGarry and
Franks, 2003; Reed and O´Donoghue, 2005).

INTERACTIVE EFFECTS



…what I‘am working on right now…



















(Duarte (2012)

A conceptual model of association football performance



(Duarte (2012)

A conceptual model of association football performance

The conceptual model captures the interdependence between the different
levels of organization ranging from dyads to collectives (i.e., 1vs1, 3vs3 and
11vs11). This interdependence implies a circular causality which means that
each individual performer reciprocally influences and are influenced by team’s
behavior. However, this cyclical and channelling flow is broken by some game
events such as goals scored and halftime, and also stoppages in play for
substitutions and injuries assistances.











TAKE-HOME MESSAGES



Thanks for listening, any questions?


	���Fatigue in soccer: NEW APPROACHES AND CONCEPTS. SPAIN PERSPECTIVE
	Today’s talk�
	Fatigue in soccer
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26
	Número de diapositiva 27
	Número de diapositiva 28
	Número de diapositiva 29
	Número de diapositiva 30
	Número de diapositiva 31
	Número de diapositiva 32
	Número de diapositiva 33
	Número de diapositiva 34
	Número de diapositiva 35
	Número de diapositiva 36
	Número de diapositiva 37
	Número de diapositiva 38
	Número de diapositiva 39
	Número de diapositiva 40
	Número de diapositiva 41
	Número de diapositiva 42
	Número de diapositiva 43
	Número de diapositiva 44
	Número de diapositiva 45
	Número de diapositiva 46
	Número de diapositiva 47
	Número de diapositiva 48
	TAKE-HOME MESSAGES
	Thanks for listening, any questions?

