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Abstract: This study investigated the time-motion characteristics of football teams in the Spanish
first division, in relation to their final competitive level as defined by league position (Champions
League, Europa League, Upper mid-table, lower mid-table and relegation). Match observations (1
=9641) were collected using a multiple-camera computerized tracking system during the 2013-2014
competitive season. The following match parameters were analyzed: total distance, relative distance
(m-'min'), distance < 14 km-h!, >14 km-h-!, between 14-21 km-h-!, >21 km-h-!, and >24 km-h-!. Total
distance and distance at different velocities (>14, 21, and 24 km-h™) in and out of ball possession
were also analyzed. A repeated analysis of variance and a comparison of effect sizes were carried
out to compare the performance of the teams. The analysis of the data showed differences in
physical performance characteristics between competitive levels. The volume of distance covered in
the variables analyzed did not relate to success in soccer. Both successful and unsuccessful teams
presented the same running requirements at higher velocities. These findings provide valuable
information about the physical demands of the running requirements according to their final
position in the league table.

Keywords: time-motion; match analysis; training; monitoring; demands

1. Introduction

Over the past two decades, there has been a substantial increase in the knowledge of the running
demands of professional soccer match play, through the use of time-motion analysis [1-6]. This can
be associated with increased interest in this topic from coaching staff and the rapid development of
computerized time-motion analysis systems. Indeed, contemporary time-motion analysis enables
collection of valid, impartial, and objective information to aid monitoring and evaluation of the
running performance of soccer players [7-9]. Traditionally, the amount of total distance covered,
distance covered per minute or relative distance (m-min-'), distance covered in different speed zones,
and the amount of accelerations and decelerations, have been used to assess the physical performance
of soccer teams [2,3,9-15]. The scientific literature suggests that there are different physical
requirements between teams, depending on various factors. For example, when a team plays against
better-quality opponents, its players cover a greater total distance and distance covered above 14.4
km-h! in comparison to matches against lesser-quality opponents [15]. Similarly, different physical
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demands have been demonstrated when compared to competitive performance levels. In a study that
analyzed the two best English leagues, it was found that teams in the English Football League
Championship (2nd division) covered a greater total distance, distance covered above 19.8 km-h-,
and distance above 25.2 km-h, than their highest-level counterparts in the English Premier League
(Ist division) [12]. The positional role undertaken by a player also has a great impact on their
movement demands. It has been shown that central defenders have the lowest running demands,
whilst midfielders (central and wide) are the positions that cover the most total distance, whilst wide-
midfielders and full-backs cover greater amounts of distance at higher velocities [3,12,14].

Although it may be thought that running demands are influenced by the team’s final league
position, there is little scientific literature in regard to physical variables that differentiate successful
and unsuccessful teams [3]. To date, only two studies have described the relationship between
physical performance and a team’s final position in the standings of European competitive national
leagues [12,13]. Using data collected from 2003-2004 to 2005-2006 in the Premier League, Di Salvo
[12] found that players from less successful teams covered a greater global distance above 19.8 km-h-!
and 25.2 km-h, as well as a greater distance above 19.8 km-h~! without possession of the ball, than
players from the highest-ranked teams. In contrast, the authors did not observe any relationship
between league position, the standing distance, and the distance above 19.8 km-h-! with possession
of the ball. In the second study, conducted in the Italian Serie A League (1st division), Rampinini et
al. [13] compared the physical performance of the first five and last five teams in the 2003-2004
season. Players in the lower-ranked teams accumulated a greater total distance and distance covered
above 14 km-h™ and 19 km-h”, whilst the higher-ranked teams accumulated a greater distance
covered in all variables related to possession of the ball: total distance covered, distance covered
above 14 km-hand 19 km-h'. Although these studies were carried out in two of the most important
European leagues, some limitations should be considered. Firstly, both studies only considered two
or three performance strata. This could be considered very general in the current understanding of
elite football competitions, where one position up or down the table could determine success.
Secondly, the competitive level of the leagues during those seasons could be questioned, as the final
points difference between the 1st and the 3rd teams in the league were 14.0 + 5.0 and 14.5 respectively.
Additionally, in only one of the four seasons studied, did teams perform to a high standard
(champion, finalist, or semi-finalist) in the competitions of the Union of European Football
Associations (UEFA): Champions League and Europe League.

In recent years, Spanish football has dominated European and World soccer. The national team
has won one FIFA World Cup and two UEFA Euro championships, and club sides from Spain have
won more UEFA Champions Leagues, UEFA Europa Leagues, and FIFA Club World Cups [9] than
teams from any other country. Despite this, we have no evidence of any study that analyzes the time-
motion demands of the Spanish league, where the teams’ high levels of international and domestic
performance are precisely categorized. For these reasons, the aims of this study were to analyze the
time-motion characteristics of teams in a highly competitive European national league and to
compare them according to their competitive level as defined by final league position.

2. Materials and Methods

2.1. Experimental Approach to the Problem

The current study was designed to examine the match play running performance of all the teams
in the Spanish first division (La Liga) using a semi-automatic computerized player tracking system.
Teams were placed into one of five categories based on their final league position of the 2013-2014
season (Figure 1). From the Champions league group, three out of the four teams were either
champions, finalists, or quarterfinalists in the Champions League during the period studied.
Similarly, in the Europa League, one of the team of this group was the champion, one of the Upper
middle table teams was a quarterfinalist, and one of the relegated team reached the round of sixteen.
This information indicates the strength of competition during the 2013-2014 season.
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P Teams PILW D L I Abbreviations
1. AtléticodeMadnd 38 28 6 4 90 UEFA

2. Barcelona 8 27 6 S 87 Clammiom | CL
3.  Real Madnd el G S b = o

4. Athletic Club 38 20 10 8 70 —r-

S. Sevilla I8 18 9 11 63 UEFA

6. Villarreal 38 17 8 13 59 Europa EL
7. Real Sociedad 38 16 11 11 59 League

8. Valencia 38 13 10 15 &

9. Celta de Vigo I 4 7 178 Upper

10. Levante I8 12 12 4 &8 Middle UMT
11. Malaga I8 12 9 17 & Table

12. Rayo Vallecano I8 13 4 21 &

13, Getafe 3 11 9 18 &

14, Espanyol 3 11 9 18 & Lower

15, Granada 38 12 5 21 41 Middle LMT
16. Elche 38 9 13 16 40  Table

17, Almeria 3 11 7 2 4

Figure 1. Organization of team groups according to the final classification in the season 2013-2014. P
= position; Pl = played matches; W = matches won; D = matches Drawn; L = matches lost; Pt = points.
Underlined letters represent the letters used to create the abbreviations of each group.

2.2. Sample

A total of 9641 individual data points from outfield players (excluding goalkeepers) were
analyzed, with a median of 19.7 games per player (range = 1-38). The protocol for inclusion was
previously described in literature [4]: (1) matches in which 90 min of play was completed; and (2)
matches in which players played in their customary position throughout play, and the team’s playing
formation remained unchanged. The experiment protocol was approved by the local Institutional
Ethics Committee of the University of Pablo de Olavide, and was conducted according to the
principles expressed in the Declaration of Helsinki.

2.3. Procedures

A multi-camera, semi-automatic computerized player tracking system (MediaPro, Barcelona,
Spain) was used to record the locomotors demands (velocities and distances) of match play
(https://portal. mediacoach.es). Sixteen cameras placed high in the stadiums recorded the running
performance of players, the system was in use by all teams of the 1st and 2nd division of the Spanish
league [9]. Data collected were sent to a virtual server where coaches analyzed them. The use of this
tracking system has appeared in previous research [9,16]. Utilizing trigonometry, the cameras
captured the location of the players continuously, and the coaches downloaded the report post-hoc.
The analyzed variables are displayed in Figure 2 and previously have been utilized in literature [10].

2.4. Statistical Analysis

Data are presented as means + standard deviation (SD). All variables presented a normal
distribution (Shapiro-Wilk Test). A repeated-measures analysis of variance (ANOVA) was used to
determine differences in each speed zone, in the distance covered, accelerations, decelerations,
maximal velocity, and relative distance. Cohen’s effect size (ES) was also calculated in order to
compare the magnitude of the differences between groups for certain variables [11]. Quantitative
differences were assessed qualitatively [17] as: <1%, almost certainly not; 1-5%, very unlikely; 5-25%,
unlikely; 25-75%, possible; 75-95%, probably; 95-99%, very likely; and >99%, almost certain. A
substantial effect was set at >75% [14]. If the chance of higher or lower differences was >75%, data
greater than this percentage were considered as a substantial effect between groups. The SPSS
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statistical software package (V20.0 for Windows, SPSS Inc., Chicago, IL, USA) was used for data

analysis.
Total and
Relative
—[ Above 14 km-h™! (Distance >14 km-h-t) }
'—{ Between 14-21 km-h~! (Distance >14 km-h%) J
. At different _[ o e ]
[ Distance }Ll Galoiitias J‘ Below 14 km-h™ (Distance <14 km-h™?)
'—{ Above 21 km-h™! (Distance >21 km-h1) ]
—{ Above 24 km-h! (Distance >24 km-ht) }
—{ In possession ] Above 14 km-h~1 (Distance >14 km-h1) ]
In relation Above 21 km-h~! (Distance >21 km-h™) ]
to the ball )
Above 24 km-h? (Distance >24 km-h?) ]
possession
Figure 2. Variables analyzed to assess the locomotors demands of the matches.
3. Results

The physical demands of the different groups of teams studied are shown in Table 1 and Figure
3. Similarly, the effect size and p values are shown in the Table 2.

In terms of total distance covered and relative distance, UMT, EL, and R teams accumulated the
greatest values and showed substantial differences to CL teams. For distances >14 km-h™' and between
14-21 km-h7, the teams finishing between 8th and 12th in the league table obtained the greatest
values, whilst teams between 1st and 4th positions accumulated the lowest amount of distance below
14 km-h™' compared to all other teams. In the two highest velocity zones (distance >21 and >24 km-h™),
there were no differences between any of the groups of teams studied. Likewise, there were no
differences between any of the teams’ values without the ball except for the distance covered without
possession >14 km-h1, where UMT teams showed a statistically greater amount of distance covered
than the CL and LMT teams. Data for distance covered in possession of the ball showed that teams
from the EL and UMT groups accumulated greater total distance and distance >14 km-h-1; whereas
in the highest speed zone in possession, the top four teams in the league had the highest values.

Table 2 shows the effect size comparison between groups. Data from this figure show small
differences between groups, with trivial changes in most of the studied variables in relation to the
smallest worthwhile change.
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A) Greater effect for CL. Greater effect for EL B) Greater effect for CL. Greater effect for UMT
D (m) ] 99110 Very likely D (m) ad 10000 Almost certainly
m/ min ] 98200 Very likely o min et 10000 Almost certainly

D> 14 kmh i 50/50/0 Possibly, may (not) D > 14 km/h i 1000/0  Almost certainly

D 1421 kmh Ho— 757250 Likely, probable D 1421 kmh .t 10000 Almost certainly

D < 14 kmvh et 10000 Almost certainily D < 14 kmvh ot 10000 Almost certainly

D>21 kmh —.— 01000 Almost certainly not D >21 kmvh et 0/100/0 Almost certainly

D> 24 km/h i 071000 Almost certainly not D>24 kmvh ] 0/1000  Almost certainl
Without possession e 071000 Almost certainly not  Without possession e 010010 Almost certainly
Without > 14 kmvh -~ 8/92/0  Unlikely, probably not Withou > 14 kmvh - 88/120 Likely. probable
Without > 21 kivh v 0/1000 Almost certainlynot  Without > 21 kivh ot 0/1000 Almost certainly not
Without > 24 knvh . 071000 Almost certainly ot Without > 24 knvh ot 0/1000  Almost certainly

With possession ot With possession fo—t 9%/50  Likely, probable
With > 14 km/h o Iy v With > 14 km/h o 9820  Very Likely
With > 21 kmvh e 010000 Almost certainlypot  With > 21 kmh e 0/100/0 Almost certainly not
With > 24 knvh . 071000 Almost certainlynot  With > 24 kv e 0/100/0 Almost certainly not
a0 as 00 os 10 10 05 00 os 10
Standarized differences Standarized differences
C) Greater effect for CL. Greater effect for LMT D) Greater effect for € Greater effect for R

D (m) - 33/670 Possibly, may (not) D (m) o 93770  Likely. probable

o min e 17/830  Unlikely, porbably not w/ min e 75250 Likely, probable

D> 14 kmh L. 3970  Very unlikely D> 14 kmh . 47/53/0 Possibly, may (not)

D 1421 kmh . 19/81/0  Unlikely, porbably not D 1421 kih g 73270

D < M4 kmh e 9190  Likely. probalble D <14 kmh o 10000

D >21 kmh et 0/1000  Almost certainly not D =21 kmh 0 071000 Almost certainly not

D>24 kmh .t 03713 Unlikely, porbablynot D> 24 kmh e 071000 Almost certainly not
Withous possession .t 01000 Almost certainly not  Without possession ] 01000 Almost certainly not

Without > 14 kmh —.—t 01000  Almost certainly not  Without > 14 kmh o 6940 Unlikely, porbably not
Without > 21 kmvh et 01000 Almost certainly not  Without > 21 kmh et 071000 Almost certainly not
Without > 24 km/h et 011000 Almost certainly noe  Without > 24 kmh -t 011000 Almost certainly not
With possession -t 01000 Almost centainlynot  With possession - 33/67/0 Possibly. may not
With > 14 kmh .t 071000 Almost certainlynot  With > 14 kmh e 8920 Unlikely. porbably not
>21 kb e 01000 Almost certainlypot  With>21 kmh i 071000 Almost certainly not
> 24 kmh e 0496  Unlikely, porbably ot~ With > 24 kmh 2 01000 Almost certainly not
10 as a0 os io 10 as a0 os i
Standarized differences Standarized differences
E) Greater effect for EL Greater effect for UMT F) Greater effect for EL Greater effect for LMT
TD (m) o 8920 Unlikely, probably not D (m) ot 07129 Possibly. may (not)
w/ min -—t o min [ y
T D> 14 kmh ]
o y D 1421 kmh et

D <14 kmh ot 071000 Almost certainly not D < 14 kmh N2

D >21 kmh I 01000 Almost certainly not D >21 kmh ot 0964 Very unlikely

D> 24 kmh e 0/1000  Almost certainly not D> 24 kmh i 0973 Very mlikely
Without possession e 01000 Almost certainly Dot Without possession ot 0973 Very mlikely
Without > 14 km/h - 89200 Unlikely, probably not Without > 14 kmvh i 01000 Almost certainly not

~21 kb ey 071000 Almost certainly pot Wi 21 kmh et 0/1000 Almost certainly ot
> 24 kmh o 071000 Almost certainly not hout > 24 kivh ot 0/1000 Almost certainly not
With possession Yy 01000 Almost certain} With possession L 0199 Verylikely
With > 14 km/h o 9910  Unl y With > 14 kmh cen 05595 Very likely
With > 21 kv et 01000 Almost certainly not With > 21 kmh —.—t 0982 Very unlikely
With > 24 kmvh o 0496 Unlikely, porbably not ~ With > 24 knvh et 0964 Very unlikely
10 s a0 os 1o 10 o a0 s To
Standarized differences Standarized differences
G) Greater effect for EL. Greater effect for R H) Greater effect for UMT Greater effect for LMT
D (m) e 071000 Almost certainly not D (m) a 0/0/100 Almost certainly
o/ min et 0982  Very unlikely et 0/0/100 Almost certainly
D> 14 kmh ve . 16540 Possibly, may (not)
D 14221 kmh e ot 00/100 Almost centainly

D < 14 kvh et ot 0/85/15 Unlikely, probably not

D> 21 kmh e 071000 Almost certainly not . 0/69/31 Possibly. may (not)

D > 24 kmvh ] 01000 Almost certainly not .- 09272 Very unlikely
Without possession e 071000 Almost certainly not e 0973 Very unlikely
Without > 14 kivh ot 071000 Almost certainly ot o 0/55/45 Probably. may
Without > 21 kivh e 071000 Almost certainly not .t 0/99/1  Almost certainly not
Without > 24 kmv/h o 071000 Almost certainly pot ~ Without > 24 kmh T 071000 Almost certainly not

With possession .y 09872  Very unlikely With possession ey ' ' 0/07100 Almost certainly
With > 14 km/h Rt 01000 Almost certainly not With > 14 kmh L ey 0397 Very likely
With > 21 knvh ) 099/1  Very wlikely With > 21 kmh e 01000 Almost certainly not
With > 24 kivh e 01000 Almostcertainlynot  With > 24 kvh . 0710000 Almost certainly not
10 s 00 os 10 10 05 00 0s 10
Standarized differences Standarized differences
1) Greater effect for tar Greater effect for R J) Greater effect for R
TD (m) i 0/42/58 TD (m) e 3970 Veryu ely
m/ min L 7 o 7 o min Ve 2980 Very unlikely
D> 14 kmh s 01000 D> 14 kmvh .t likely
D 1421 kmh —— 0/13/87 Likely. probable D 14:21 kvh .t
D<14kmh . 01000 Almost certainly not D < 14 kmh -t
D >21 kmh - 099/ Almost certainly not D >21 kivh re 1990 Almost certainly not
D>24 kwh ——t 0/1000  Almost certainly not D>24 kvh et 071000 Almost certainly ot
Without possession o 01000 Almost certainly not  \jthout possession e 01000 Almost certainly not
Himh w2 03713 Unlikely, probably not  Without > 14 kmvh et 0/1000 Almost certai
Without >21 kmh ) 071000 Almost certainly not — Without > 21 kivh ot 0/1000 Almost certainly not
Withou > 24 km/h A 071000 Almost certainly not — Without > 24 kmvh = 0/100:0 Almost certainly not
With possession .y 010100 With possession - 604010 Possibly, aot)
With > 14 kmh —-— 0/65/35 Possibly, may (not) With > 14 kvh i 1/990  Almost certainly
With > 21 kmv/h i 01000 Almost certainly not With > 21 kvl e 0/1000 Almost certainly not
With>24 kmh ) 071000 Almost certainly not With > 24 kivh i 1990 Almost certainly not
10 as 00 os 10 10 a0 P i
Standarized differences Standarized differences

Figure 3. Comparison of the physical demands between groups. UEFA Champions League (CL),
UEFA Europa League (EL), Upper Middle Table (UMT), Lower Middle Table (LMT) and Relegation
(R). Bars indicate uncertainty in the true mean changes with 90% confidence intervals. The trivial area
was calculated from the smallest worthwhile change (SWC).

Table 1. Time-motion of the Spanish League teams in the season 2013-2014.

Classifications of the Teams
Variable CL EL UMT LMT R
Total distance 10,137 + 1407 UMHR 10,509 £+ 983 10,643 £980 10,323 + 100 MH 10,442 + 971
Relative distance 108 £ 16 U MH,R 112+ 11 113+ 11 110 £ 11MH 11111
Distance >14 km-h! 2411 + 745MH 2505 + 637 2643 + 669 2415 + 622 MH 2478 + 622
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Distance 14-21 km-h-!
Distance <14 km-h-!
Distance >21 km-h-!
Distance >24 km-h-!

Distance in possession

Out Possession >14 km-h-!
Out Possession >21 km-h-!
Out Possession >24 km-h-1
Distance without possession
In Possession >14 km-h-!
In Possession >21 km-h-!
In Possession >24 km-h-!

1928 + 624 U MH
7726 + 898 *
483 +229
238 + 146
3674 + 890
1080 + 509 MH
225+153
111+98
3919 + 963 U MH
1174 + 537U MH
250 +170
123 + 105

2026 + 540
8005 + 565
478 + 205
232 +137
3704 + 792
1109 + 493
221 +150
108 +91
4134 + 861
1224 + 498
247 +159
121 + 101

2154 + 577
8000 + 551
489 + 207
232 +133
3732 + 837
1172 + 475
231 +147
111+ 88
4132 + 839
1297 + 508
249 +153
119 + 93

1970 + 529 MH
7908 + 561
445 + 187
211+123
3620 + 813

1078 + 491 MH
206 + 137

98 + 81
3870 + 843 U MH
1162 + 513U MH

229 +148
110+ 90¢

6 of 10

2013 + 543 MH
7958 + 569
464 +193
223+125
3663 +776
1101 + 478
220 +142

107 + 85
4048 + 856
1207 + 503
235+ 146

113 +89

Note: Data represent means and standard deviations. CL = UEFA Champions League; EL = UEFA
Europa League; UMT = Upper Middle Table; LMT = Lower Middle Table; R = Relegation; * =
Substantial differences with all other teams; C = Substantial differences with Champions League
Teams; U = Substantial differences with UEFA Europa League Teams; MH = Substantial differences
with Upper Middle Table; R = Substantial differences with relegation teams.



Sports 2019, 7, 216 7 of 10

Table 2. Effect size and p valor.

Comparison between Groups
CLvs.EL CLvs.UMT CLvs.LMT CLvs.R ELvs.UMT ELvs.LMT EL vs.R UMT vs. LMT UMTvs.R LMTvs.R

Variable ES p ES p ES p ES p ES p ES p ES p ES p ES p ES p
Total Distance 03 000 04 000 00 000 03 000 01 000 -02 000 -01 025 -04 000 -03 0.00 01 0.01
Relative distance 03 000 04 000 02 000 02 000 01 000 -03 000 -01 007 -03 000 -02 0.00 01 0.02
In Possession 03 000 03 000 00 093 02 000 00 08 -03 000 -01 006 -03 000 -01 0.02 02 0.00
Without Possession 01 008 01 002 00 05 00 039 00 073 -01 001 -01 034 -01 000 -01 016 00 012
Distance >14 km-h™! 02 000 03 000 01 000 02 000 02 000 -01 009 00 075 02 000 00 075 01 0.01

Distance 14-21 km-h™ 02 000 04 0.00 02 000 02 000 02 000 -01 003 00 08 -03 000 -02 0.00 01 0.04
Distance <14 km km-h™* 04 0.00 04 0.00 03 000 03 000 00 092 -02 000 -01 013 -02 000 -01 010 01 0.05
Distance >21 km-h™! 00 040 01 0.03 01 015 00 063 01 021 -01 001 00 066 -02 000 -01 0.06 01 0.02
Distance >24 km-h! 00 037 00 037 -02 000 -01 010 00 09 -01 001 00 050 -01 0.00 00 038 01 0.09
Out Possession >14 km-h* 0.1 0.00 0.3 0.00 01 008 01 000 01 000 -01 011 00 084 -03 000 -02 001 01 017
Out Possession >21 km-h* 0.0 0.84 0.1 018 -01 025 00 074 01 031 -01 021 00 09 -01 0.00 00 037 01 0.16
Out Possession >24 km-h* 0.0 099 0.1 016 -01 010 0.0 083 0.1 022 -01 015 0.0 085 0.1 0.24 00 08 01 011
In Possession >14 km-h* 0.2 0.00 0.3 0.00 01 021 01 0.00 01 002 -03 000 00 038 -03 0.00 -02 0.00 01 0.03
In Possession >21 km-h™* 0.0 0.74 0.0 091 -01 003 -01 016 -01 080 -01 002 -01 010 -0.1 001 -01 012 0.0 0.66
In Possession >24 km-h™* 0.0 0.64 0.1 020 -01 000 -01 035 00 048 -01 001 00 066 -0.1 0.04 00 082 01 0.04

Note: ES = Effect size; p = p valor. CL = UEFA Champions League; EL = UEFA Europa League; UMT = Upper Middle Table; LMT = Lower Middle Table; R = Relegation.
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4. Discussion

The aim of this study was to analyze teams in a highly competitive European national league
according to their competition level. The main findings were that:

(1) Teams in the Spanish first division did not have large differences in match running demands
when analyzed according to competitive level. (2) The amount of distance covered in the analyzed
variables did not seem to relate to success in the population and time frame studied, as the teams that
qualified for the highest level of competition, the Champions League (positions 1st-4th), did not
obtain the highest values. (3) Successful and unsuccessful teams had the same running requirements
at higher velocities (>21 and 24 km-h™).

Linking the success (or failure) of a team to physical performance has been of importance to
coaches and strength and conditioning professionals. The analysis of the present data has
demonstrated that the final position in the classification table of the Spanish La Liga did not depend
on the running performance of the teams. These findings support the idea that overall, technical, and
tactical effectiveness probably has a greater impact on results and a team’s final league ranking in
soccer [3].

Although our general results are in line with those described in the Premier League [12] and
Serie A [13], which shows different physical performances in teams at different competitive levels,
our data shows some notable differences. Previous literature describes less successful teams as those
that cover greater total distance and distance above 14 and 19 km-h™ in Serie A [13], and greater
distance above 19.8 and 25.2 km-h! in the English premier League [12]. Our results show that in La
Liga during a competitive season, the worst teams (R and LMT) did not cover a greater distance than
those teams who finished higher in the standings (CL, EL and UMT) in practically any of the variables
studied. These findings contrast with Rampinini et al. [13] who showed that in Serie A, less successful
teams (15th-20th in the final ranking) covered 4% greater total distance than the more successful
teams (1st-5th in the final ranking). Our data showed no differences between the last three teams and
the seven best teams in the final league table. In light of this, it seems that covering greater distances
than other teams and maintaining higher mean speed during the matches is not sufficient to achieve
a position amongst the top four teams in the league.

The idea that a greater physical performance (running more meters) allows a team to win more
matches should be discarded based on our data, as the most successful teams (CL) did not have the
highest values for any of the previously mentioned variables or distances above and below 14 km-h,
between 14-21 km-h, and above 21 and 24 km-h'. This finding is backed up by the lack of difference
between the second most successful group of teams (EL) and the teams at the bottom of the rankings
who were relegated to the second Spanish division. With this in mind, we might suppose that the
best teams in the league utilize technical and tactical means to win matches, and when a team is lower
in the league it is probably not due to poor physical performance.

Despite the fact that previous research in soccer has shown that the distance covered at higher
velocities (high intensity running and sprinting) is an important indicator of performance [9,10,15]
and influences league position [12,13], the present research did not replicate these findings. These
differences are possibly caused by the more precise classifications of performance groupings (CL, EL,
UMT, LMT and R).

As previously described in the literature [10], variations in tactical instruction could have
affected the physical demands placed on soccer players in and out of ball possession. Distance in
possession >24 km-h! was the only variable where the most successful teams obtained the highest
values. Considering that sprints are the most important action in decisive offensive situations in
soccer [18], the higher values achieved by CL could provide them an advantage in creating a greater
number of these situations; thus having more opportunities to win matches, and by consequence,
finishing higher in the league table. Although it has not been studied in this work, the different
percentages of ball possession in the Spanish league (successful >52.8% vs. unsuccessful <48.9%) also
could explain this outcome. Successful teams spend more time with the ball, allowing more
opportunities to accumulate more meters in this variable. The conclusions of previous literature vary
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depending on the league studied. In the Italian Serie A, the best teams cover the greatest total distance
and total distance above 14 and 19 km-h™ with ball possession [15]; whilst in the English premier
league, the worst and middle ranked teams covered a greater distance above 19.8 km-h-! without the
ball [12].

Our data did not discriminate between the physical performance of successful and unsuccessful
teams in La Liga, casting doubt on the idea that worse teams have greater physical outputs than the
best teams. These values of match activity can be understood to be important for a better ranking at
the end of the League season, without forgetting that overall technical and tactical effectiveness
probably have a greater impact on results and teams’ final league rankings [3].

This study presents some limitations. Firstly, it has only researched some physical data without
including technical-tactical information or parameters gained by GPS micro-technology that allow us
to assess performance in a more holistic manner. For this reason, we feel it would be interesting to
replicate this study including technical-tactical data and accelerations, decelerations, player load, etc.

Likewise, another limitation present in this work is that data with and without possession were
studied without taking into account the number or the effective time of possession in each group.
Future studies should perform this analysis to verify how these data are modified.

Another important limitation is that the presented data show mean responses of a group of
teams without explaining individual responses of the players in each team, so future literature should
identify individual responses of each position in the chosen groups.

In summary, our results show that there were differences in physical performance in
competitions between successful and unsuccessful teams in a highly competitive league season.
These differences occur even among successful teams when they are classified in terms of final
ranking (UEFA Champions League, UEFA Europa League and Upper Mid-Table). Equally
important, is that our data indicates that unsuccessful teams do not always achieve a higher physical
performance than successful teams, as has been established previously in the literature.

The present study shows that when teams are classified in terms of their final ranking, there are
no differences in running demands between successful and unsuccessful teams. With this data in
mind, it can be said that:

¢  Having a knowledge of the physical demands of the game allows coaches to prepare specific
training that allows the players to cope with this demand. The present data helps them to obtain
some guidelines on the performance of professional teams.

e  Technical staff should ensure that their players can achieve the values necessary to achieve
optimal performance in their league.

e Increasing the physical demands of the players, alongside their technical and tactical abilities, is
a potentially suitable route to increasing team performance. Thus, training in a holistic manner
where players improve their fitness with the ball through modified games, could be a
recommended modality to achieve success in soccer.
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