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Abstract Abstract 
Introduction: The purpose of this study was to investigate the potential associations between physical 
and technical match performance and to compare these activities in relation to the match outcome. 
Materials and methods: The research was based on an analysis of 622 matches of the Polish Ekstraklasa 
during three consecutive seasons. Such variables as total distance, distance covered in different speed 
zones, effective playing time, ball possession, number of passes and passing accuracy were taken into 
account. Results: Effective playing time (Et) was significantly and fairly correlated with total distance (r = 
0.39, p < 0.001), ball possession (r = 0.50, p < 0.001), number of passes (r = 0.40, p < 0.001), number of 
accurate passes (r = 0.43, p < 0.001) and passing accuracy (r = 0.42, p < 0.001). The comparison of the 
match performance according to the game outcome indicated that the total and sprinting distance 
covered by winning teams were significantly (p < 0.01) longer than in losing teams (113.3 vs 112.7 km). In 
turn, the defeated teams had significantly greater ball possession (28.3 vs 26.4 mins) and performed a 
larger number of passes (470 vs 428) than the winning teams. Conclusions: Et is one of the factors 
influencing the physical and technical match performance. Coaches should be aware that their team will 
have to cover a longer distance when playing against teams that prefer to keep the ball. 
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Abstract: Introduction: The purpose of this study was to investigate the potential associations between 
physical and technical match performance and to compare these activities in relation to the match 
outcome. Materials and methods: The research was based on an analysis of 622 matches of the Polish 
Ekstraklasa during three consecutive seasons. Such variables as total distance, distance covered in dif-
ferent speed zones, effective playing time, ball possession, number of passes and passing accuracy 
were taken into account. Results: Effective playing time (Et) was significantly and fairly correlated with 
total distance (r = 0.39, p < 0.001), ball possession (r = 0.50, p < 0.001), number of passes (r = 0.40, 
p < 0.001), number of accurate passes (r = 0.43, p < 0.001) and passing accuracy (r = 0.42, p < 0.001). The 
comparison of the match performance according to the game outcome indicated that the total and 
sprinting distance covered by winning teams were significantly (p < 0.01) longer than in losing teams 
(113.3 vs 112.7 km). In turn, the defeated teams had significantly greater ball possession (28.3 vs 26.4 mins) 
and performed a larger number of passes (470 vs 428) than the winning teams. Conclusions: Et is one 
of the factors influencing the physical and technical match performance. Coaches should be aware that 
their team will have to cover a longer distance when playing against teams that prefer to keep the ball. 

Keywords: soccer, time-motion analysis, effective playing time. 
 

1. Introduction 
Analysis of match performance is one of the basic instruments commonly used by 

coaches at every level of sport competence. Currently available technologies, such as 
Global Positioning System (GPS) devices or video tracking systems, allow for accurate 
evaluation of both physical and technical-tactical performance. In the last two decades 
numerous authors have investigated the topics concerning match performance analysis 
[1–3]. Each research contributes to a better understanding of the game and indicates the 
directions of potential soccer evolution. 

Numerous former studies have examined the time-motion performance during soc-
cer matches. Some of these papers have analyzed the kinematic changes during the match 
[4–8]. Results presented in these papers concordantly indicated that due to increasing fa-
tigue distance covered in the second half is significantly shorter in comparison with the 
first half. Moreover, numerous authors reported match performance according to playing 
position [1, 7], where significant differences were stated as well. 
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Searching for factors influencing match performance is another important scientific 
topic. Detecting potential determinants could greatly help in understanding the game de-
mands. Andrzejewski et al. [9] indicated the importance of considering the match outcome 
in the assessment of physical aspects of soccer performance. Moreover, Castellano et al. 
[10] found that the distance covered by players is greater when playing at home, when 
the reference team is losing and when the level of the opposite team is higher. Another 
factor possibly influencing the physical performance is players’ age. Rey et al. [11] demon-
strated that running performance reduces with increasing age. Furthermore, Lorenzo-
Martinez et al. [12] found that stability of physical performance is determined by players’ 
age. Players' physical fitness was considered as a factor influencing the running perfor-
mance during the game. Although some studies [5] suggested that match running perfor-
mance does not depend on the maximal oxygen uptake (VO2max), other researchers [13, 
14] showed that players' aerobic capacity is significantly correlated with high-intensity 
performance during official matches. Moreover, the significant relationship between the 
percentage of fat mass and high-speed running and sprinting distance was previously 
observed as well [13]. 

Technical performance assessment usually involves such variables as passes, head-
ers, tackles, dribbling, shots and more general data such as ball possession or effective 
playing time [15, 16]. Most authors present results as activity (total number of actions) and 
accuracy (% of successful actions). Recent studies of Konefał et al. [17, 18] comprehen-
sively analyzed the technical activity of the German Bundesliga players. Authors found 
that such activities as passes, duels, shots and crosses may differ according to the playing 
position even in one formation. Moreover, the significant influence of the match outcome 
on technical performance was exhibited as well. Analysis of three consecutive seasons 
demonstrated evolution of some technical parameters consisting in an increasing number 
of passes and a reduced number of duels. Modrić et al. [19] in their study identified asso-
ciations between running performance and game performance in professional Croatian 
soccer players. They indicated that such variables as the number of accelerations or decel-
erations and the distance covered in different speed zones affect successful performance 
in soccer for some playing positions. All the above-mentioned studies proved that the 
topic of different forms of game analysis has been extensively investigated. Nevertheless, 
more research with a holistic approach is still needed to improve an understanding of the 
most important aspects of performance [20, 21]. 

In view of the above, the main purpose of this study was to investigate possible rela-
tionships between physical performance and selected technical variables like ball posses-
sion, number of passes and passing accuracy. Furthermore, the match performance of 
winning, drawing and losing teams was compared as well.  

2. Materials and Methods 

2.1. Design and Procedures 
This observational retrospective study concerned the physical and technical perfor-

mance of the Polish Ekstraklasa soccer teams across 3 consecutive seasons. 124 games 
from season 2017/2018, 290 matches from season 2018/2019 and 208 games from season 
2019/2020 were analyzed. The matches played after the pandemic lockdown in season 
2019/2020 were excluded from the analysis. This study was conducted in accordance with 
the Declaration of Helsinki and meets the ethical standards.  

2.2. Data Collection 
Data of the physical performance were obtained from the previously validated [22] 

TRACAB optical video tracking system (ChyronHego, NY, USA). Such physical perfor-
mance parameters as the total distance (TD), low-intensity running (LIR, 2–4 m·s-1), running 
(4–5.5 m·s-1), high-speed running (HSR, 5.5–7 m·s-1) and sprinting (>7 m·s-1) were measured. 
Moreover, this system provided the data of effective playing time (Et), which was defined 
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as the duration of play after subtracting the time taken up by all stoppages – when the ball 
was out of play (injuries, substitutions, VAR interventions, etc.) [10]. Furthermore, such 
technical performance parameters as ball possession, the number of passes and passing accu-
racy data were received from the InStat video analysis system. 

2.3. Statistical Analysis 
All data sets were assessed using the Shapiro-Wilk test for normal distributions. 

Levene’s test was used to evaluate the homogeneity of variances. One-way ANOVA was 
used to determine the significance of differences between the data of winning, drawing and 
losing teams. When ANOVA results were significant, post-hoc analyses using the Honest 
Significance Difference (HSD) Tukey test was performed to indicate eventual differences. In 
case of a lack of normality of distribution, the Kruskal-Wallis H test was applied. Moreover, 
to determine the possible relations between variables, Pearson’s correlation was calculated. 
The level of correlation was fixed in the following categories: very strong (r ≥ 0.80), moder-
ately strong (r = 0.60–0.79), fair (r = 0.30–0.59) and poor (r ≤ 0.29) [23]. The significance level 
was set at p < 0.05. All calculations were performed using Statistica 13.0 software (TIBCO 
Software Inc, 2017). 

3. Results 
The average effective playing time during the analyzed seasons was 55.1 ± 4.94 

minutes, which corresponds to 56.96% of the total match duration. Calculation of Pear-
son’s correlation indicated that Et was fairly and significantly related with such physical 
variables as TD (r = 0.39, p < 0.001) and LIR (r = 0.45, p < 0.001). Interestingly, the total time 
of the game was not significantly correlated with Et, ball possession or the number of 
passes. HSR and sprinting distance were not significantly correlated with any of the tech-
nical performance variables. Further analysis exhibited that Et was significantly and fairly 
related with the ball possession (r = 0.50, p < 0.001), number of passes (r = 0.40, p < 0.001), 
number of accurate passes (r = 0.43, p < 0.001) and passing accuracy (r = 0.42, p < 0.001) 
(Tab. 1). Moreover, the comparison of the match performance according to the game out-
come showed that the total and sprinting distance covered by winning teams was signif-
icantly (p < 0.01) longer than in losing teams. In contrast, the defeated teams had signifi-
cantly greater ball possession and performed more passes than the winning and drawing 
teams (Tab. 2). 

 
Table 1. Correlations between effective playing time and selected physical  
and technical performance variables. 

 
LIR 

Ball  
possession 

[min] 

Number  
of passes 

Number  
of accurate 

passes 

Passing  
accuracy 

[%] 

Et [min] 
r = 0.45 

p = 0.000 

r = 0.50 
p = 0.000 

r = 0.40 
p = 0.000 

r = 0.43 
p = 0.000 

r = 0.42 
p = 0.000 

LIR – low-intensity running (2–4 m·s-1), Et – effective playing time 
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Fig. 1. Correlation between effective playing time and the total distance covered by teams 
from the Polish Ekstraklasa. 

 
Table 2. Physical and technical match performance with reference to the match outcome. 

 W D L 

Total distance [m] 113307 ± 4213** 112719 ± 4042* 111880 ±4643 

LIR [m] 44577± 3049 44360 ± 3014 44115 ± 3285 

Running [m] 17998 ± 1680 18064 ± 1694 18134 ± 1799 

HSR [m] 7121.3 ± 770.6 6995.6 ± 758.1 6986.1 ± 812.5 

Sprinting [m] 1798.7 ± 371.2** 1739.0 ± 336.0 1695.4 ± 360.7 

Number of HIR 602.6 ± 57.9* 596.4 ± 55.4 592.2 ± 61.3 

Ball possession [min] 26.39 ± 4.78†† 26.88 ± 4.72†† 28.25 ± 4.96 

Number of passes 428.35 ± 78.07†† 444.5 ± 83.2†† 466.7 ± 80.0 

Passing accuracy [%] 79.0 ± 4.5 78.8 ± 4.5†† 80.1 ± 4.0 

W – winning team, D – drawing team, L – losing team, LIR – low-intensity running (2–4 m·s-1; HSR – 

high-speed running (5.5–7 m·s-1), HIR – high-intensity runs 

*significantly higher than L at p < 0.05; ** significantly higher than L at p < 0.01; 
†† significantly lower than L at p < 0.01; 

 
 

 

 



Balt J Health Phys Act. 2022;14(4):Article1.       5 of 9 
 

 

4. Discussion 
The current study investigated relationships between physical and technical perfor-

mance in professional soccer and compared match activity according to the game result. 
The significant positive correlation between Et and physical performance (TD and LIR) 
reported in this paper suggests that the “ball in play” time is one of the crucial determi-
nants of the running volume during a soccer match. Moreover, a comparison the data with 
reference to the game outcome indicated greater physical performance in winning teams, 
while the level of technical activity was higher in losing teams.  

Paul et al. [21] in their commentary paper suggested that match running performance 
is dependent on such factors as fatigue, pacing, contextual and tactical variables. Further-
more, Lago-Peñas et al. [24] previously emphasized that Et should be taken into account 
when analyzing physical performance in elite soccer. The results of the current study sug-
gest that Et could be another factor influencing the distance covered during the game. 
Longer periods of the time when the ball is in play (without any game interruptions) re-
quire continuous movement from the players. Moreover, Et was positively related with 
ball possession and other technical activities. Therefore, it can be stated that if teams per-
form a large number of accurate passes during the game and Et is relatively long, the dis-
tance covered by the players will be greater. Recently, Zhao and Zhang [25] indicated that 
occurrence of such interruptions as goals, corner kicks, fouls, yellow and red cards nega-
tively affects the Et, and consequently, the physical match performance might be reduced 
as well. 

Analyzing data according to the game result showed that the distance covered in 
HSR, sprinting and in general was significantly longer in winning than in losing teams. 
Previous studies investigating the associations between the match outcome and physical 
performance reported ambiguous results. Clemente et al. [26] analyzed the time-motion 
characteristics of Spanish teams according to their competitive level. They found that 
there were no large differences in match running performance between successful and 
unsuccessful teams. Similarly, Hoppe et al. [27] established that the distance covered at 
different speeds alone is not an important factor for achieving success in German Bun-
desliga soccer teams. However, a significant positive correlation between match running 
with ball possession and the final number of accumulated points was revealed in this 
study. Contrary to the studies mentioned above, our results suggest that in the Polish 
Ekstraklasa winning teams cover longer TD, sprinting distance and a larger number of 
high-intensity runs in comparison with losing teams. These differences could probably be 
caused by a different level of soccer specific skills in the analyzed leagues. It seems to be 
justified that teams with lower technical and tactical potential need to perform more phys-
ical work to be successful. In line with our research, Zhou et al. [28] showed that, among 
others, the total distance, high-speed distance and sprinting distance could exert a signif-
icant effect on winning the game in the Chinese Soccer Super League. Andrzejewski et al. 
[9] reported that these relations may differ according to the playing position. Furthermore, 
Chmura et al. [29] found that wide midfielders and forward players cover a significantly 
longer distance at higher intensities in winning games when compared with drawn or lost 
matches. Interestingly, in the same study, full-backs, central defenders and central mid-
fielders were running less in winning games. Analysis of the match activity profile of 
goalkeepers indicated that a larger number of running and sprinting actions was regis-
tered during won games [30]. 

There is no agreement between researchers about the influence of technical variables 
on the match outcome. In our study, the detailed analysis of technical performance em-
phasized that losing teams executed significantly more passes and had higher ball posses-
sion when compared with drawing and winning teams. The  data presented above are in 
line with previous research of Lago and Martin [30] and may indicate that teams after 
scoring a goal and obtaining an advantage could be more concentrated on defensive play 
and allow losing teams to keep the ball. In this situation defensive players of winning 
teams are less involved in offensive actions while offensive players are running more to 
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disrupt the opposite team during building their actions. Bradley et al. [32] analyzed the 
physical and technical performance of English Premier League players regarding the high 
or low percentage of ball possession. In contrast to our results, they established that there 
were no significant differences in total and high-intensity running distance between teams 
with higher and lower ball possession. This might indicate that higher ball possession by 
itself does not determine the running performance during the game. Zhou et al. [28] found 
that a larger percentage of ball possession is related with winning the match in the Chinese 
Soccer Super League. The opposite conclusions were presented by Kubayi and Toriola 
[33], who found that in the South African Premier Soccer League defeated teams had 
higher ball possession (53.35%) in comparison with winning teams (47.65%). These results 
were confirmed in the current analysis of the Polish Ekstraklasa, where losing teams had 
significantly longer ball possession in comparison with drawing and winning teams (28.3, 
26.9 and 26.4 mins, respectively). The differences between the leagues could be explained 
by various styles of play typical of each national league. In some countries, teams prefer 
to keep the ball when winning, while elsewhere the tactic based on giving the ball to the 
opponent and waiting for counterattack may be more common. All the cited above papers 
clearly indicate that future research is essential for a better understanding of the potential 
influence of the technical performance on the match outcome in professional soccer. 

Despite novel data, this study contains some limitations. Analyzing a larger number 
of technical variables (e.g. scored goals, shots, duels etc.) could provide interesting and 
practical findings. Moreover, due to the holistic approach presented in the current re-
search, the data was not reported according to the playing position. Such analysis could 
demonstrate potential differences between players from different formations.  

5. Conclusions 
This study examined the potential relationships between physical and technical 

match performance in elite soccer teams with reference to the game result. The main find-
ing of the current research is that physical match performance in professional soccer play-
ers is significantly associated with effective playing time. Furthermore, the comparison of 
the data according to the match outcome indicated that winning teams covered signifi-
cantly longer total distance and longer sprinting distance than losing teams. Interestingly, 
the highest ball possession, passing accuracy and the greatest number of passes were re-
ported for the unsuccessful teams. 

Coaches should be aware, that their team will have to cover a longer distance when 
playing against teams that prefer to keep the ball and perform a large number of passes. 
Moreover, the level of physical fitness that allows covering longer total distances and 
longer distances at highest intensities could be an important factor increasing a chance to 
obtain the positive result of the game. 

References 
1. Di Salvo V, Gregson W, Atkinson G, Tordoff P, Drust B. Analysis of high intensity activity in 

Premier League soccer. Int J Sports Med. 2009;30(3):205–212. DOI: 10.1055/s-0028-1105950 
2. Lepshy H, Wasche H, Woll A. How to be successful in football: A systematic review. Open 

Sports Sci J. 2018;11:3–23. DOI: 10.2174/1875399X01811010003 
3. Mohr M, Krustrup P, Bangsbo J. Match performance of high standard soccer players with 

special reference to development of fatigue. J Sports Sci. 2003;21(7):519–528. DOI: 
10.1080/0264041031000071182 

4. Bradley PS, Sheldon W, Wooster B, Olsen P, Boanas P, Krustrup P. High-intensity running in 
English FA Premier League soccer matches. J Sports Sci. 2009;27(2):159–168. DOI: 
10.1080/02640410802512775 

5. Metaxas TI. Match Running performance of elite soccer players: VO2max and players position 
influences. J Strength Cond Res. 2021;35(1):162–168. DOI: 10.1519/JSC.0000000000002646. 

6. Radziminski L, Jastrzebski Z. Evolution of performance in professional soccer across four 
consecutive seasons. Balt J Health Phys Act. 2021;13(3):79–85. DOI: 10.29359/BJHPA.13.3.10 

https://doi.org/10.1055/s-0028-1105950
https://doi.org/10.2174/1875399X01811010003
https://doi.org/10.1080/0264041031000071182
https://doi.org/10.1080/02640410802512775
https://doi.org/10.1519/JSC.0000000000002646
https://doi.org/10.29359/BJHPA.13.3.10


Balt J Health Phys Act. 2022;14(4):Article1.       7 of 9 
 

 

7. Rivilla-Garcia J, Calvo LC, Jimenez-Rubio S, Paredes-Hernandez V, Muno A, van den Tillaar 
R, Navandar A. Characteristics of Very High Intensity Runs of Soccer Players in Relation to 
Their Playing Position and Playing Half in the 2013–14 Spanish La Liga Season. J Hum Kin. 
2019;66:213–222. DOI: 10.2478/hukin-2018-0058 

8. Torreno N, Munguia-Izquierdo D, Coutts A, de Villareal ES, Asian-Clement, J, Suarez-Arro-
nes J. Relationship between external and internal load of professional soccer players during 
full-matches in official games using GPS and heart rate technology. Int J Sports Physiol Perf. 
2016;11(7):940–946. DOI: 10.1123/ijspp.2015-0252 

9. Andrzejewski M, Konefal M, Chmura P, Kowalczuk E, Chmura J. Match outcome and dis-
tances covered at various speeds in match play by elite German soccer players. Int J Perf 
Analys Sport. 2016;16(3):817–828. DOI: 10.1080/24748668.2016.11868930 

10. Castellano J, Blanco-Villasenor A, Alvarez D. Contextual Variables and time-motion analysis 
in soccer. Int J Sports Med. 2011;32(6):415–421. DOI: 10.1055/s-0031-1271771 

11. Rey E, Costa PB, Corredoira FJ, Sal de Rellan Guerra A. Effects of age on physical match per-
formance in professional soccer players. J Strength Cond Res. 2019. DOI: 
10.1519/JSC.0000000000003244 

12. Lorenzo-Martinez M, Rey E, Padron-Cabo A. The effect of age on between-match physical 
performance variability in professional soccer players. Res Sports Med. 2019;28(3):351–359. 
DOI: 10.1080/15438627.2019.1680985 

13. Radziminski L, Szwarc A, Padron-Cabo, A, Jastrzebski Z. Correlations between body compo-
sition, aerobic capacity, speed and distance covered among professional soccer players dur-
ing official matches. J Sports Med Phys Fitness. 2020;60(2):257–262. DOI: 10.23736/S0022-
4707.19.09979-1 

14. Redkva PE, Paes MR, Fernandez R, Da Silva SG. Correlation between match performance and 
field tests in professional soccer players. J Hum Kin. 2018;62:213–219. DOI: 10.1515/hukin-
2017–0171 

15. Liu H, Qing Y, Gimenez JV, Gomez MA, Lago-Penas C. Performance profiles in football teams 
in the UEFA Champions League considering situational efficiency. Int J Perf Analys Sports. 
2015;15(1):371–390. DOI: 10.1080/24748668.2015.11868799 

16. Rampinini E, Impellizerri FM, Castagna C, Coutts AJ, Wisloff U. Technical performance dur-
ing soccer matches of the Italian Serie A league: effect of fatigue and competitive level. J Sci 
Med Sport. 2009;12(1):227–233. DOI: 10.1016/j.jsams.2007.10.002  

17. Konefal M, Chmura P, Kowalczuk E, Figueiredo AJ, Sarmento H, Rokita A, Chmura J, An-
drzejewski M. Modelling of relationships between physical and technical activities and match 
outcome in elite German soccer players. J Sports Med Phys Fitness. 2019;59(5):752–759. DOI: 
10.23736/S0022-4707.18.08506-7 

18. Konefal M, Chmura P, Zajac T, Chmura J, Kowalczuk E, Andrzejewski M. Evolution of tech-
nical activity in various playing positions, in relation to match outcomes in professional soc-
cer. Biol Sport. 2019;36(2):181–189. DOI: 10.5114/biolsport.2019.83958 

19. Modric T, Versic S, Sekulic D, Liposek S. Analysis of the association between running perfor-
mance and game performance indicators in professional soccer players. Int J Environ Res Pub 
Health. 2019;16(20):4032. DOI: 10.3390/ijerph16204032 

20. Bush MD, Archer DT, Hogg R, Bradley PS. Factors influencing physical and technical varia-
bility in the English Premier League. Int J Sports Physiol Perf. 2015;10(7):865–72. DOI: 
10.1123/ijspp.2014-0484 

21. Paul DJ, Bradley PS, Nassis GP. Factors Affecting match running performance of elite soccer 
players: Shedding some light on the complexity. Int J Sports Physiol Perf. 2015;10(4):516–519. 
DOI: 10.1123/IJSPP.2015-0029 

22. Linke D, Link D, Lames M. Football-specific validity of TRACAB’s optical video tracking sys-
tems. PLoS One. 2020;15: e0230179. DOI: 10.1371/journal.pone.0230179 

23. Chan YH. Biostatistics 104: Correlational analysis. Singapore Med J. 2003;44(12):614–19. 
24. Lago-Peñas C, Rey E, Lago-Ballesteros J. The influence of effective playing time on physical 

demands of elite soccer players. Open Sports Sci J. 2012;5:188–192. DOI: 
10.2174/1875399X01205010188 

25. Zhao Y, Zhang H. Effective playing time in the Chinese Super League. Int J Sports Sci Coach-
ing. 2021;16(2):398–406. DOI: 10.1177/1747954120965751 

26. Clemente JAA, Requena B, Jukic I, Nayler J, Hernandez AS, Carling C. Is physical perfor-
mance a differentiating element between more or less successful football teams? Sports (Ba-
sel). 2019;7(10):216. DOI: 10.3390/sports7100216 

https://doi.org/10.2478/hukin-2018-0058
https://doi.org/10.1123/ijspp.2015-0252
https://doi.org/10.1080/24748668.2016.11868930
https://doi.org/10.1055/s-0031-1271771
https://doi.org/10.1519/JSC.0000000000003244
https://doi.org/10.1080/15438627.2019.1680985
https://doi.org/10.23736/S0022-4707.19.09979-1
https://doi.org/10.23736/S0022-4707.19.09979-1
https://doi.org/10.1515/hukin-2017-0171
https://doi.org/10.1515/hukin-2017-0171
https://doi.org/10.1080/24748668.2015.11868799
https://doi.org/10.1016/j.jsams.2007.10.002
https://doi.org/10.23736/S0022-4707.18.08506-7
https://doi.org/10.5114/biolsport.2019.83958
https://doi.org/10.3390/ijerph16204032
https://doi.org/10.1123/ijspp.2014-0484
https://doi.org/10.1123/ijspp.2015-0029
https://doi.org/10.1371/journal.pone.0230179
https://doi.org/10.2174/1875399X01205010188
https://doi.org/10.1177/1747954120965751
https://doi.org/10.3390/sports7100216


Balt J Health Phys Act. 2022;14(4):Article1.       8 of 9 
 

 

27. Hoppe MW, Slomka M, Baumgart C, Weber H, Freiwald J. Match running performance and 
success across a season in German Bundesliga Soccer Teams. Int J Sports Med. 2015;36(7):563–
566. DOI: 10.1055/s-0034-1398578 

28. Zhou C, Lorenzo Calvo A, Robertson S, Gomez MA. Long-term influence of technical, phys-
ical performance indicators and situational variables on match outcome in male professional 
Chinese soccer. J Sports Sci. 2021;39(6):598–608. DOI: 10.1080/02640414.2020.1836793 

29. Chmura P, Konefal M, Chmura J, Kowalczuk E, Zajac T, Rokita A, Andrzejewski M. Match 
outcome and running performance in different intensity ranges among elite soccer players. 
Biol Sport. 2018;35(2):197–203. DOI: 10.5114/biolsport.2018.74196 

30. Szwarc A, Jaszczur-Nowicki J, Aschenbrenner P, Zasada M, Padulo J, Lipinska P. Motion 
analysis of elite Polish soccer goalkeepers throughout a season. Biol Sport. 2019;36(3):357–
363. DOI: 10.5114/biolsport.2019.88758 

31. Lago C, Martin R. Determinants of possession of the ball in soccer. J Sports Sci. 2007;25(9):969–
974. DOI: 10.1080/02640410600944626 

32. Bradley PS, Lago-Penas C, Rey E, Gomez Diaz A. The effect of high and low percentage ball 
possession on physical and technical profiles in English FA Premier League soccer matches. 
J Sports Sci. 2013;31(12):1261–1270. DOI: 10.1080/02640414.2013.786185 

33. Kubayi A, Toriola A. The influence of situational variables on ball possession in South Africa 
Premier Soccer League. J Hum Kin. 2019;66:175–181. DOI: 10.2478/hukin-2018-0056 

  

https://doi.org/10.1055/s-0034-1398578
https://doi.org/10.1080/02640414.2020.1836793
https://doi.org/10.5114/biolsport.2018.74196
https://doi.org/10.5114/biolsport.2019.88758
https://doi.org/10.1080/02640410600944626
https://doi.org/10.1080/02640414.2013.786185
https://doi.org/10.2478/hukin-2018-0056


Balt J Health Phys Act. 2022;14(4):Article1.       9 of 9 
 

 

Author Contributions: Study Design, LR; Data Collection, LR; Statistical Analysis, LR, AS, ZJ; Data Interpretation, LR, AS, ZJ, 
AR-B; Manuscript Preparation, LR, AS, ZJ, AR-B; Literature Search, LR, AS, ZJ, AR-B; Funding Acquisition, LR. All authors have 
read and agreed to the published version of the manuscript.  

Acknowledgements: None. 

Funding: This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors. 

Institutional Review Board Statement: This study was conducted in accordance with the Declaration of Helsinki and meets the 
ethical standards. 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study. 

Data Availability Statement: Data available from the corresponding author on request. 

Conflicts of Interest: The authors declare no conflict of interest. 

 

 

 

 


	Relationships between technical and physical match performance in elite soccer
	Recommended Citation

	Relationships between technical and physical match performance in elite soccer
	Abstract
	Keywords
	Creative Commons License

	1. Introduction
	2. Materials and Methods
	2.1. Design and Procedures
	2.2. Data Collection
	2.3. Statistical Analysis

	3. Results
	4. Discussion
	5. Conclusions
	References

