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Abstract 

Purpose: Compare the pacing strategy used in each global positioning system (GPS) parameter by the context 
and regulation over the year's championship, disputing with the same opponent. Methods: Forty performances 
of the same eight professional soccer athletes, disputing with the same opponent during the Carioca (State) 
Tournament (first and second games winning, and third losing a game) and in the Brazilian National Tournament 
(4th winning game and 5th losing game). Performance analysis of Professional soccer players was monitored 
using a portable 5-Hz GPS unit (Catapult; Melbourne; AUS) during games. ANOVA repeated measures analysis 
with Bonferroni post-hoc tests were used to compare the external load parameters between the moments. 
Results: The percentage of sprints with a velocity >18 km/h presented significance, but post hoc did not detect 
effects (F=47.65, p=0.006, η²p =0.94). A significant effect between the games was detected in the distance of 
sprints >24 km/h variable (F=20.35, p=0.006, η²p =0.95) and indicated that soccer players sprinted longer 
distances in the second game than in the first game (187 ±100 vs 166 ±71.3 m). Significant differences between 
the games in the relative load (F=11.20, p=0.019, η²p =0.92), specifically, the first game had a lower relative 
load than the third game and higher than the fifth game (9.13 ±1.25 vs 9.80 ±1.48 vs 8.80 ±1.10 scores 
respectively). Finally, differences in deceleration frequencies (F=6.44, p=0.049, η²p =0.87), where the second 
game had lower frequencies than the fourth game (29.1 ±9.26 vs 40.8±12.1 frequency). Conclusion: The present 
research ends by introducing a novel hypothesis inspired by an ecological approach to integrating information in 
the context of pacing during soccer games. Results supported the self-regulation hypothesis and showed that the 
distance of sprints with more incredible velocity than 24km/h indicated that soccer players sprinted longer 
distances in the second winning game than in the first winning game. In addition, the first winning game had a 
higher relative load than both losing games, while the second winning game had a lower number of decelerations 
than the fourth winning game. No effects were observed in total distance, number of sprints, maximal velocity, 
total load, total jumps, or total time. These facts reinforce the concept that professional soccer athletes 
maintained a submaximal work rate in a similar pattern until determinant actions. This evidence could help 
soccer professionals more successfully design training programs and prevent injury. 
Keywords: external load, football, global positioning system, match running, pacing, professional athlete. 
 
Introduction 

During soccer matches, players perform various physical actions such as running, sprints, jumps, 
accelerations, decelerations, and changes of direction (Freire et al., 2021). The connection of sequential actions 
during the match and critical indicators represents the main aspects of attacking systems by soccer athletes 
(Borges, Guilherme, Rechenchosky, da Costa, & Rinaldi, 2017; Freire et al., 2020).  Some of these, such as 
sprinting and changes of direction, are usually the most performed by players before scoring a goal in the 
German Bundesliga (Bundesliga) (Faude et al., 2012), so the optimization and analysis of these actions are often 
important for coaches (Pérez-Contreras et al., 2021).  

In professional competitions of soccer, athletes dispute between two and five games per month that last 
for ~90 minutes. In case of a tie, games could be extended, and preceding reports indicated that prolonged 
cognitive tasks might be a mediating factor in passing decision-making performance in male professional soccer 
athletes (Gantois et al., 2019; Freire et al., 2021). In soccer, pacing could be defined as the distribution of energy 
resources to optimize match running performance (MRP) (Waldron & Highton, 2014), although in open task 
sport and exercise science, this phenomenon is little investigated (Antonietto et al., 2019; Bradley & Noakes, 
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2013). Edwards & Noakes (2009), proposed a model where the athlete regulates his or her efforts based on 
macro, meso, and micro pacing strategies. Macro pacing strategies are determined before the match, which can 
be modulated between halves of the game (meso) or continuously (micro) (Edwards & Noakes, 2009). Despite 
the performance-oriented sports context, pacing has been associated with the possibility to give referential 
regulation of exercise intensity throughout an action bout based on circumstantial factors of the championships 
to maintain internal homeostasis (Bradley & Noakes, 2013) or to avoid early fatigue (Bangsbo, Iaia, & Krustrup, 
2007; Bradley & Noakes, 2013; Coutinho et al., 2017). Due to difficulties in conducting physiological 
evaluations during a match, researchers interested in the physiological responses to soccer have been used to 
conduct time-motion analysis of the global positioning system (GPS) parameters to infer the metabolic and 
mechanical profile of soccer matches (Anderson et al., 2019; Casamichana, Bradley, & Castellano, 2018; Freire 
et al., 2022). This knowledge could improve training with specific exercises and GPS parameters. In open tasks 
modalities, like soccer, it is challenging to investigate, and this knowledge is unknown because the pacing and 
decision-making findings must include a sequential combination of aspects of the tournaments with a 
combination of interoceptive (i.e., physiological, psychological, or technical analysis) (Esteves et al., 2021; 
Esteves et al., 2020) and exteroceptive (i.e., environmental) factors (Bradley & Noakes, 2013; Edwards & 
Noakes, 2009). Many researchers have shown how related self-paced performances and pacing (Black et al., 
2019; Bradley & Noakes, 2013; Malone, Solan, & Collins, 2017; Sampson Fullagar, & Gabbett, 2015). In 
soccer, macro, meso, and micro pacing strategies have been studied within soccer matches. Some of them have 
been, match location (home or away), ranking (best or worst), dehydration, periods of high intensity within the 
match, periods of match congestion, match status (winning, tying, or losing), match importance, among others 
(Bradley & Noakes, 2013; Buchheit et al., 2018; Edwards & Noakes, 2009; Ferraz et al., 2018; Link & De 
Lorenzo, 2016; Vieira et al., 2018). Soccer has not done any researchable to integrate chronological intra-
comparisons and pacing strategies based on self-paced actions and as teams play multiple games against one 
opponent in the same year, both for the same championship (home and away) and other local tournaments 
(Freire et al., 2022), knowing which MRP indicators change could help coaches plan the competitive microcycle. 
Based on these findings, a well-established experimental paradigm to investigate pacing strategy, using the same 
athletes, and the same opponent in the same year, according to GPS parameters during sequential actions as 
precisely as possible, requires a chronological database table to show sequential actions of the same athletes. 
Therefore, the present research provides an overview of how pacing strategies are treated in the external soccer 
loads on match regulation and pacing by five different moments of the year, losing and winning. The current 
investigation compares the pacing strategy used in each GPS parameter by the context and regulation over the 
year's championship, disputing with the same opponent. 
 

Methods 
Participants  

Forty performances of the same eight professional Brazilian soccer athletes (1st game-winning, 2nd 
game-winning, 3rd losing-game, 4th winning-game, and 5th losing-game), disputing with the same opponent 
during the Carioca (State) Tournament (1st game-winning, 2nd game-winning, and 3th losing-game – 10.02.2018 
and 03.03.2018, and 28.03.2018 respectively) and in the Brazilian National Tournament (4th winning-game– 
21.07.2018 and 5th losing-game – 10.11.2018) were used in the present investigation. These performances were 
from professional athletes who competed in international and national representative tournaments once/ week 
and regularly specific soccer training 4 to 7 times/ week during the research moment (Tvrdy, Lednicky, Peracek, 
Obetko, & Babic, 2020). Inclusion criteria: Present research included complete data of players playing together 
in all games included, aged over 18 years, without mental or physical disorders, without surgeries, and for more 
than 3 years at the national and international level. Exclusion criteria were soccer athletes who could not 
complete less than 90% of the game or had limitations during the study, mainly for health reasons, duly certified 
by doctors. Athletes could not intake alcohol or drugs for at least 24 hours before the games and procedures and 
were to continue regular nutrition. Before proceeding with data collection, all athletes attended a briefing 
meeting and signed an informed consent certificate to ensure an acceptance of the testing factors and the risks 
and benefits related to the investigation. A letter of consent was signed by the soccer clubs of the athletes. This 
investigation was approved by the UFRJ Committee of Ethics in Research, following the resolution of the 
National Health Council, considering the WMA Declaration of Helsinki. 
Procedures and measures      

Athletes wore one GPS apparatus (Catapult Innovations; Scoresby; AUS) (Jennings, Cormack, Coutts, 
Boyd, & Aughey, 2010). Performance analysis of Brazilian soccer players was observed via a 5-Hz GPS 
equipment (Catapult; Melbourne; AUS) during tournaments (Freire et al., 2020a). The GPS device was located 
following preceding protocols (Petersen, Pyne, Portus, & Dawson, 2009). The GPS apparatus was started, and a 
satellite lock was realized for at least fifteen min before the player took the field as per the manufacturer's 
recommendations (Petersen et al., 2009). After each match, the recorded information was downloaded using 
Caput Sprint software (Catapult; Melbourne; AUS) for analysis. The mean quantity of satellites and the 



LUCAS DE ALBUQUERQUE FREIRE, PABLO MERINO-MUÑOZ, ESTEBAN AEDO-MUÑOZ, DANY 
ALEXIS SORBAZO SOTO, CIRO JOSÉ BRITO, BIANCA MIARKA 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
1335

horizontal dilution of position were recorded during data collection (Abbott et al., 2018; Freire et al., 2020a). 
External loads of GPS parameters following the preceding protocol are designated in Table 1.  

Table 1. Description of external loads parameters. 

Parameters Description 

Total distance (m)  Distance traveled during the tournament 
Relative distance (m/ min) Total distance per minute 
Distance >14km/h (%) % distance traveled running (>14km/h) 
Distance>18km/h (%) % distance traveled sprinting (>18km/h) 
Sprints>18km/h (freq) Frequency of times sprinting (>24km/h) 
Distance>18km/h (m) Distance traveled sprinting (>18km/h) 
Sprints>24km/h (freq) Frequency of times sprinting (>24km/h) 
Distance>24km/h (m) Distance traveled sprinting (>24km/h) 
Max-velocity (km/h) Maximum velocity during the game 
Total-load (score) Load work of the game 
Relative load (score/ min) Load work rate by minute 
Accelerations (freq) Frequency of accelerations (above 3 m/s2) 
Decelerations (freq) Frequency of decelerations (above 3 m/s2) 
Jumps>30cm (freq) Frequency of jumps (vertical axis >30 cm) 
Explosive-efforts (freq) Total of accelerations, deceleration, & jumps 
Total-time (min) Total time playing in the game 

Statistical Analysis 
A normal distribution of the data was assumed through the Shapiro-Wilk test (p>0.05). Descriptive data 

are demonstrated as mean (M) and standard deviation (SD). ANOVA repeated measures and Bonferroni post-
hoc tests were used to compare the external load factors between the game's moments. Partial eta squared (η²p) 
values were calculated to evaluate the ANOVA effect size, with p≤0.05. All analyses were done using SPSS 
software (SPSS 20.0; Chicago; USA). 
 

Results 

Table 2 shows descriptive analysis of external loads and ANOVA with repeated measures results. The 
percentage of distance with a velocity >18 km/h presented significance, but post hoc did not detect effects 
(F=47.65, p=0.006, η²p =0.94). A significant effect between the games was detected in the distance of sprints 
>24 km/h variable (F=20.35, p=0.006, η²p =0.95) and indicated that soccer players sprinted longer distances in 
the second game than in the first game (187 ±100 vs 166 ±71.3 m). Significant differences between the games in 
the relative load (F=11.20, p=0.019, η²p =0.92), specifically, the first game had a lower relative load than the 
third game and higher than fifth games (9.13 ±1.25 vs 9.80 ±1.48 vs 8.80 ±1.10 scores respectively). Finally, 
differences in deceleration frequencies (F=6.44, p=0.049, η²p =0.87), where the second game had lower 
frequencies than the fourth game (29.1 ±9.26 vs 40.8±12.1 frequency). 

Table 2. Descriptive analysis of external loads of soccer games with the same athletes and opponent. 

1st game 

winning 

2nd game 

winning 

3rd game 

losing 

4th game 

winning 

5th game 

losing 

Parameters M ±SD M ±SD M ±SD M ±SD M ±SD 

Total distance (m) 9217 ±1340 8782 ±1249 8781 ±1307 9927 ±902 9278 ±917 
Relative distance (m/min) 97.2 ±6.96 101 ±12.2 103 ±5.40 103 ±11.4 96.8 ±9.52 
Distance >14km/h (%) 19.1 ±3.83 20.0 ±6.08 20.4 ±3.58 20.7 ±6.27 17.0 ±3.39 
Sprints >18km/h (%)* 8.88 ±2.36 8.71 ±2.69 8.80 ±1.64 9.38 ±3.85 7.40 ±1.82 
FS >18km/h (freq) 58.7 ±17.9 52.1 ±15.8 55.0 ±10.3 68.0 ±26.4 52.6 ±20.5 
DS >18km/h (m) 834 ±277 773 ±301 782 ±192 948 ±409 677 ±215 
FS >24km/h (freq) 10.1 ±4.39 11.0 ±3.37 10.0 ±3.54 11.7 ±8.99 7.60 ±5.50 
DS >24km/h (m) 166 ±71.3 187 ±100a 146 ±70.8 177 ±151 97.0 ±76.4 

Max-velocity (km/h) 29.8 ±1.81 30.0 ±1.83 30.4 ±2.70 29.6 ±2.26 28.0 ±2.55 
Total-load (score) 874 ±168 789 ±140 814 ±129 969 ±89.8 839 ±117.5 
Relative load (score/min) 9.13 ±1.25 9.14 ±1.95 9.80 ±1.48a 10.3 ±1.41 8.80 ±1.10a 

Accelerations (freq) 29.3 ±7.09 25.2 ±5.71 28.6 ±8.32 32.3 ±7.85 31.4 ±7.33 
Decelerations (freq) 33.7 ±9.08 29.1 ±9.26 32.2 ±10.8 40.8±12.1b 35.2 ±13.0 

Jumps >30cm (freq) 13.2 ±5.18 10.8 ±5.64 12.0 ±4.64 17.1 ±3.18 11.6 ±4.51 
Explosive efforts (freq) 122 ±46.9 94.7 ±16.6 95.0 ±8.43 134 ±50.9 135 ±15.0 

Total-time (min) 94.0 ±9.5 90.4 ±10.7 85.0 ±16.2 95.5 ±4.24 96.0 ±1.00 

M = mean; SD standard deviation; a = significant difference from the 1st game p<0.05; b = significant difference 
from the 2nd game p<0.05; * = significant difference p<0.05 but not post-hoc difference. FS frequency of sprints; DS 
distance of sprints;  
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Discussion 

Over the last decades, soccer studies from various approaches have contributed to establishing a wide 
range of aspects that might be involved in determining soccer athletes' pacing strategy during tournaments 
(Bradley & Noakes, 2013; Francini et al., 2019). This could reveal how to improve player performance, 
manipulating carefully key task constraints to adapt tactical actions during championships and training (Filetti, 
Ruscello, D'Ottavio, & Fanelli, 2017; Nagy, Holienka, & Babic, 2020). The present research was the first study 
to use paired data of the same athletes with the same opponent in the same year. This control increased the 
statistical power and the internal validity, reducing the effects of confounders factors. This method established a 
trustworthy cause-and-effect relationship between external loads control with self-paced strategies and the game 
outcome (Ispyrlidis et al., 2020), highlighting sprints and deceleration as the principal factors associated with 
winning games of intra-comparisons. 

The present results showed mechanisms involved in the pacing strategy used in each self-paced 
external-load parameter by the context and regulation over the games with the same opponent of professional 
athletes. Results seem to associate pacing with interoceptive and exteroceptive circumstantial factors, integrated 
with outcomes. The main differences indicated that winning games had longer sprinting moments and higher 
load per minute. Also, the current ecological approach to pacing was considered, and no effects were observed 
when comparing the self-paced states between the frequencies of sprints (Freire et al., 2021), jumps (Merino-
Muñoz et al., 2020), accelerations (Merino-Muñoz et al., 2021), and explosive efforts (Nagy et al., 2020) - this 
reveals that the pacing of duration and frequency between the same professional athletes are very similar. At the 
same time, the intensity of the intense actions consequent of determinant decisions had significant differences, 
particularly between winning and losing matches (Freire et al., 2022). Another study with professional soccer 
players found that Spanish athletes covered 118 m/ min during the first half, and 111 m/ min, in the second half, 
respectively (Barbero-Alvarez, Soto, Barbero-Alvarez, & Granda-Vera, 2008). Present collect data demonstrated 
that high intensity running seems to be influenced by scoreline, this modification during match performance 
could be associated with tactical, situational, mental, and or physical fatigue, as indicated by previous authors 
(Beato, Coratella, Schena, & Hulton, 2017; Bradley & Noakes, 2013; Buchheit, Lacome, Cholley, & Simpson, 
2018; Coutinho et al., 2017). 

Total and relative distance by the minute of the game is in agreement with preceding reports that 
demonstrated between ~8,000 and 10,500 with a range of ~100-120 m/ min by the game (Reinhardt, Schwesig, 
Lauenroth, Schulze, & Kurz, 2019), low-intensity running performance was not determinant in intra-games 
comparisons, as demonstrated by preceding reports (Di Salvo et al., 2010; Modric, Versic, Sekulic, & Liposek, 
2019; Freire et al., 2020a), while number and distance of sprints greater than 18km/h seem to be the key in 
winning matches of professional soccer athletes (Abbott et al., 2018; Andrzejewski, Chmura, Pluta, Strzelczyk, 
& Kasprzak, 2013). As in our results during tournaments, previous research has shown that sprint running 
performance during training and assessments tends to have high variability (Mara, Thompson, Pumpa, & Ball, 
2015; Roecker, Mahler, Heyde, Roll, & Gollhofer, 2017). Present data demonstrate a range of external loads for 
the same athletes and GPS control methods. Both information could improve operational aspects for monitoring 
training demand and subsequent physical performance, ensuring that training periodization goals are met (Mara 
et al., 2015; Freire et al., 2020a).  

About 10% of total distance were running with velocities higher than 18km/h - this aspect reinforces the 
use of anaerobic valuations, as the RAST evaluation (Cipryan & Gajda, 2011; Freire et al., 2020; Slimani et al., 
2019) demonstrated correlations with 30-s all-out running assessments (Andrade et al., 2015). Preceding 
research in high-level soccer games indicated that players spend ~90% of the game-time in low-intensity 
velocity ranges (standing, walking, and jogging). Previous reports with amateurs’ soccer players showed a 
positive relationship between total distance in the running activity and the performance (Rampinini, Impellizzeri, 
Castagna, Coutts, & Wisloff, 2009; Freire et al., 2021). This circumstance could be explained by non-elite soccer 
players' attempts to regain the ball more times. As the athletes improve specific skills, it becomes more effortless 
to maintain ball control. Longer running distances were negatively connected with goal attempts, shots, and 
assists (Rampinini et al., 2009), as confirmed by recent associations between physical performance match 
analysis from the Italian football league (Longo et al., 2019).  

Moreover, present results demonstrated a higher deceleration in the fifth game. A better position-timing 
could explain this fact and increased accuracy for sequential shots, goal attempts, steals, and assists - as 
preceding reports suggested that the explosive efforts, the ability to increase and decrease velocity over the 
covered distance, and reaching peak velocity are fundamental mechanisms affecting the soccer players' success 
during a game (Castillo, Raya-Gonzalez, Manuel Clemente, & Yanci, 2019; Freire et al., 2022; Konefal et al., 
2019; Longo et al., 2019). Therefore, the present approach can lead to much more comprehensive knowledge 
about self-paced performance than other conventional analyses, comparing the same soccer players with games 
with the same opponent during a year, with more than three weeks of the interval between them. 
The present study is not without limitations. There are situational factors that affect running performance during 
a match, such as the match running performance of the opposing team (Rampinini et al., 2007), the type of 
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tournament played (Freire et al., 2022) as well as the tactical system employed by the teams (Vieira et al., 2018). 
These factors should be considered in future studies to diminish the effects of influencing factors. 
 

Conclusions 
The present research ends by introducing a novel hypothesis inspired by an ecological approach to 

integrating information in the context of pacing during soccer games. Results supported the self-regulation 
hypothesis and showed that the distance of sprints with more incredible velocity than 24km/h indicated that 
soccer players sprinted longer distances in the second winning game than in the first winning game. In addition, 
the first winning game had a higher relative load than both losing games, while the second winning game had a 
lower number of decelerations than the fourth winning game. No effects were observed in total distance, number 
of sprints, maximal velocity, total load, total jumps, or total time. These facts reinforce the concept that 
professional soccer athletes maintained a submaximal work rate in a similar pattern until determinant actions. 
This evidence could help soccer professionals more successfully design training programs and prevent injury. 
 
Conflicts of interest - None of the authors have any conflicts of interest. 
 
References 

Abbott, W., Brickley, G., & Smeeton, N. J. (2018). Positional Differences in GPS Outputs and Perceived 
Exertion During Soccer Training Games and Competition. J Strength Cond Res, 32(11), 3222-3231. 
doi:10.1519/JSC.0000000000002387 

Anderson, L., Close, G. L., Morgans, R., Hambly, C., Speakman, J. R., Drust, B., & Morton, J. P. (2019). 
Assessment of Energy Expenditure of a Professional Goalkeeper From the English Premier League Using the 
Doubly Labeled Water Method. Int J Sports Physiol Perform, 14(5), 681-684. doi:10.1123/ijspp.2018-0520 

Andrade, V. L., Zagatto, A. M., Kalva-Filho, C. A., Mendes, O. C., Gobatto, C. A., Campos, E. Z., & Papoti, M. 
(2015). Running-based Anaerobic Sprint Test as a Procedure to Evaluate Anaerobic Power. Int J Sports Med, 
36(14), 1156-1162. doi:10.1055/s-0035-1555935 

Andrzejewski, M., Chmura, J., Pluta, B., Strzelczyk, R., & Kasprzak, A. (2013). Analysis of sprinting activities 
of professional soccer players. J Strength Cond Res, 27(8), 2134-2140. doi:10.1519/JSC.0b013e318279423e 

Antonietto, N. R., Bello, F. D., Carrenho Queiroz, A. C., Berbert de Carvalho, P. H., Brito, C. J., Amtmann, J., 
& Miarka, B. (2019). Suggestions for Professional Mixed Martial Arts Training With Pacing Strategy and 
Technical-Tactical Actions by Rounds. J Strength Cond Res. doi:10.1519/JSC.0000000000003018 

Bangsbo, J., Iaia, F. M., & Krustrup, P. (2007). Metabolic response and fatigue in soccer. Int J Sports Physiol 

Perform, 2(2), 111-127. doi:10.1123/ijspp.2.2.111 
Barbero-Alvarez, J. C., Soto, V. M., Barbero-Alvarez, V., & Granda-Vera, J. (2008). Match analysis and heart 

rate of futsal players during competition. J Sports Sci, 26(1), 63-73. doi:10.1080/02640410701287289 
Beato, M., Coratella, G., Schena, F., & Hulton, A. T. (2017). Evaluation of the external and internal workload in 

female futsal players. Biol Sport, 34(3), 227-231. doi:10.5114/biolsport.2017.65998 
Black, G. M., Gabbett, T. J., Naughton, G., Cole, M. H., Johnston, R. D., & Dawson, B. (2019). The Influence of 

Contextual Factors on Running Performance in Female Australian Football Match-Play. J Strength Cond 

Res, 33(9), 2488-2495. doi:10.1519/JSC.0000000000002142 
Borges, P. H., Guilherme, J., Rechenchosky, L., da Costa, L. C. A., & Rinadi, W. (2017). Fundamental Tactical 

Principles of Soccer: A Comparison of Different Age Groups. J Hum Kinet, 58, 207-214. doi:10.1515/hukin-
2017-0078 

Bradley, P. S., & Noakes, T. D. (2013). Match running performance fluctuations in elite soccer: indicative of 
fatigue, pacing or situational influences? J Sports Sci, 31(15), 1627-1638. 
doi:10.1080/02640414.2013.796062 

Buchheit, M., Lacome, M., Cholley, Y., & Simpson, B. M. (2018). Neuromuscular Responses to Conditioned 
Soccer Sessions Assessed via GPS-Embedded Accelerometers: Insights Into Tactical Periodization. Int J 

Sports Physiol Perform, 13(5), 577-583. doi:10.1123/ijspp.2017-0045 
Buchheit, M., Modunotti, M., Stafford, K., Gregson, W., & Di Salvo, V. (2018). Match running performance in 

professional soccer players: effect of match status and goal difference. Match Running Performance in 

Professional Soccer Players, 1(21), 1–3. 
Casamichana, D., Bradley, P. S., & Castellano, J. (2018). Influence of the Varied Pitch Shape on Soccer Players 

Physiological Responses and Time-Motion Characteristics During Small-Sided Games. J Hum Kinet, 64, 
171-180. doi:10.1515/hukin-2017-0192 

Castillo, D., Raya-Gonzalez, J., Manuel Clemente, F., & Yanci, J. (2019). The influence of youth soccer players' 
sprint performance on the different sided games' external load using GPS devices. Res Sports Med, 1-12. 
doi:10.1080/15438627.2019.1643726 

Cipryan, L., & Gajda, V. (2011). The influence of aerobic power on repeated anaerobic exercise in junior soccer 
players. J Hum Kinet, 28, 63-71. doi:10.2478/v10078-011-0023-z 



LUCAS DE ALBUQUERQUE FREIRE, PABLO MERINO-MUÑOZ, ESTEBAN AEDO-MUÑOZ, DANY 
ALEXIS SORBAZO SOTO, CIRO JOSÉ BRITO, BIANCA MIARKA 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
1338

Coutinho, D., Goncalves, B., Travassos, B., Wong, D. P., Coutts, A. J., & Sampaio, J. E. (2017). Mental Fatigue 
and Spatial References Impair Soccer Players' Physical and Tactical Performances. Front Psychol, 8, 1645. 
doi:10.3389/fpsyg.2017.01645 

Di Salvo, V., Baron, R., Gonzalez-Haro, C., Gormasz, C., Pigozzi, F., & Bachl, N. (2010). Sprinting analysis of 
elite soccer players during European Champions League and UEFA Cup matches. J Sports Sci, 28(14), 1489-
1494. doi:10.1080/02640414.2010.521166 

Edwards, A. M., & Noakes, T. D. (2009). Dehydration: cause of fatigue or sign of pacing in elite soccer? Sports 

Med, 39(1), 1-13. doi:10.2165/00007256-200939010-00001 
Esteves N.S., Brito, M.A., Soto, D.A.S., Müller, V.T., Aedo-Muñoz, E., Brito, C.J., & Miarka, B. (2020). Effects 

of the COVID 19 pandemic on the mental health of professional soccer teams: epidemiological factors 
associated with state and trait anxiety. Journal of Physical Education and Sport, 20 (5), 3038 – 3045. doi: 
10.7752/jpes.2020.413 

Esteves N.S., Brito, M.A., Müller, V.T., Brito, C.J., Pérez, D.I.V., Slimani, M., Bragazzi, N.L., & Miarka, B. 
(2021). COVID-19 Pandemic Impacts on the Mental Health of Professional Soccer: Comparison of Anxiety 
Between Genders. Frontiers in Psychology, 12, 765914. doi: 10.3389/fpsyg.2021.765914 

Faude, O., Koch, T., & Meyer, T. (2012). Straight sprinting is the most frequent action in goal situations in 
professional football. Journal of Sports Sciences, 30(7), 625–631. 
https://doi.org/10.1080/02640414.2012.665940 

Ferraz, R., Gonçalves, B., Coutinho, D., Marinho, D. A., Sampaio, J., & Marques, M. (2018). Pacing behaviour 
of players in team sports : Influence of match status manipulation and task duration knowledge. PLoS One, 
13(2), 1–12. 

Filetti, C., Ruscello, B., D'Ottavio, S., & Fanelli, V. (2017). A Study of Relationships among Technical, Tactical, 
Physical Parameters and Final Outcomes in Elite Soccer Matches as Analyzed by a Semiautomatic Video 
Tracking System. Percept Mot Skills, 124(3), 601-620. doi:10.1177/0031512517692904 

Francini, L., Rampinini, E., Bosio, A., Connolly, D., Carlomagno, D., & Castagna, C. (2019). Association 
Between Match Activity, Endurance Levels and Maturity in Youth Football Players. Int J Sports Med, 40(9), 
576-584. doi:10.1055/a-0938-5431 

Freire, L.A., Brito, M.A., Esteves, N.S., Tannure, M., Slimani, M., Znazen, H., Bragazzi, N.L., Brito, C.J., Soto, 
D.A.S., Gonçalves, D., and Miarka, B. (2021). Running Performance of High-Level Soccer Player Positions 
Induces Significant Muscle Damage and Fatigue Up to 24 h Postgame. Front Psychol, 12, 708725. doi: 
10.3389/fpsyg.2021.708725 

Freire, L.A., Tannure, M., Sampaio, M., Slimani, M., Znazen, H., Bragazzi, N.L., Aedo-Muñoz, E., Soto, 
D.A.S., Brito, C.J., and Miarka, B. (2020). COVID-19-Related Restrictions and Quarantine COVID-19: 
Effects on Cardiovascular and Yo-Yo Test Performance in Professional Soccer Players. Front Psychol, 11, 
589543. doi: 10.3389/fpsyg.2020.589543 

Freire, L.A., Tannure, M., Gonçalves, D., Aedo-Muñoz, E., Perez, D. I. V., Brito, C. J., & Miarka, B. (2020a). 
Correlation between creatine kinase and match load in soccer: A case report. Journal of Physical Education 
and Sport, 20(3), 1279–1283. doi:10.7752/jpes.2020.03178 

Freire, L.A., Brito, M.A., Muñoz, P.M., Pérez, D.I.V., Kohler, H.C., Aedo-Muñoz, E.A., Slimani, M., Brito, 
C.J., Bragazzi, N.L., Znazen, H., & Miarka, B. (2022). Match Running Performance of Brazilian Professional 
Soccer Players according to Tournament Types. Montenegrin Journal of Sports Science and Medicine, 11(1), 
53–58. doi:10.26773/mjssm.220306 

Gantois, P., Caputo Ferreira, M. E., Lima-Junior, D., Nakamura, F. Y., Batista, G. R., Fonseca, F. S., & Fortes, 
L. S. (2019). Effects of mental fatigue on passing decision-making performance in professional soccer 
athletes. Eur J Sport Sci, 1-10. doi:10.1080/17461391.2019.1656781 

Ispyrlidis, I., Gourgoulis, V., Mantzouranis, N., Giofsidou, A., & Athanailidis, I. (2020). Match and training 
loads of professional soccer players in relation to their tactical position. Journal of Physical Education and 

Sport, 20 (3), 2269 – 2276. doi: 10.7752/jpes.2020.s3305 
Jennings, D., Cormack, S., Coutts, A. J., Boyd, L., & Aughey, R. J. (2010). The validity and reliability of GPS 

units for measuring distance in team sport specific running patterns. Int J Sports Physiol Perform, 5(3), 328-
341. doi:10.1123/ijspp.5.3.328 

Konefal, M., Chmura, P., Zajac, T., Chmura, J., Kowalczuk, E., & Andrzejewski, M. (2019). Evolution of 
technical activity in various playing positions, in relation to match outcomes in professional soccer. Biol 

Sport, 36(2), 181-189. doi:10.5114/biolsport.2019.83958 
Link, D., & De Lorenzo, M. F. (2016). Seasonal pacing - Match importance affects activity in professional 

soccer. PLoS ONE, 11(6), 1–10. https://doi.org/10.1371/journal.pone.0157127 
Longo, U. G., Sofi, F., Candela, V., Dinu, M., Cimmino, M., Massaroni, C., Schena E., & Denaro, V. (2019). 

Performance Activities and Match Outcomes of Professional Soccer Teams during the 2016/2017 Serie A 
Season. Medicina (Kaunas), 55(8). doi:10.3390/medicina55080469 

Malone, S., Solan, B., & Collins, K. (2017). The Running Performance Profile of Elite Gaelic Football Match-
Play. J Strength Cond Res, 31(1), 30-36. doi:10.1519/JSC.0000000000001477 



LUCAS DE ALBUQUERQUE FREIRE, PABLO MERINO-MUÑOZ, ESTEBAN AEDO-MUÑOZ, DANY 
ALEXIS SORBAZO SOTO, CIRO JOSÉ BRITO, BIANCA MIARKA 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
1339

Mara, J. K., Thompson, K. G., Pumpa, K. L., & Ball, N. B. (2015). Periodization and physical performance in 
elite female soccer players. Int J Sports Physiol Perform, 10(5), 664-669. doi:10.1123/ijspp.2014-0345 

Modric, T., Versic, S., Sekulic, D., & Liposek, S. (2019). Analysis of the Association between Running 
Performance and Game Performance Indicators in Professional Soccer Players. Int J Environ Res Public 

Health, 16(20). doi:10.3390/ijerph16204032 
Merino-Muñoz, P., Pérez-Cntreras, J., Aedo-Muñoz, E., Bustamante-Garrido, A. (2020). Relationship between 

jump height and rate of braking force development in professional soccer players. Journal of Physical 

Education and Sport, 20 (6), 3614 – 3621. doi: 10.7752/jpes.2020.06487 
Merino-Muñoz, P., Vidal-Maturana, F., Aedo-Muñoz, E., Villaseca-Vicuña, R., & Pérez-Contreras, J. (2021). 

Relationship between vertical jump, linear sprint and change of direction in chilean female soccer players. 
Journal of Physical Education and Sport, 21(5), 2737–2744. https://doi.org/10.7752/jpes.2021.05364 

Nagy, N., Holienka, M., & Babic, M. (2020). Intensity of training load in various forms of small-sided games in 
soccer. Journal of Physical Education and Sport, 20 (1), 53 – 62. doi: 10.7752/jpes.2020.01007 

Pérez-Contreras, J., Merino-Muñoz, P., & Aedo-Muñoz, E. (2021). Vínculo entre composición corporal, sprint y 
salto vertical en futbolistas jóvenes de élite de Chile. MHSalud: Revista En Ciencias Del Movimiento 
Humano y Salud, 18(2), 1–17. https://doi.org/10.15359/mhs.18-2.5 

Petersen, C., Pyne, D., Portus, M., & Dawson, B. (2009). Validity and reliability of GPS units to monitor cricket-
specific movement patterns. Int J Sports Physiol Perform, 4(3), 381-393. doi:10.1123/ijspp.4.3.381 

Rampinini, E., Coutts, A. J., Castagna, C., Sassi, R., & Impellizzeri, F. M. (2007). Variation in top level soccer 
match performance. International Journal of Sports Medicine, 28(12), 1018–1024. https://doi.org/10.1055/s-
2007-965158 

Rampinini, E., Impellizzeri, F. M., Castagna, C., Coutts, A. J., & Wisloff, U. (2009). Technical performance 
during soccer matches of the Italian Serie A league: effect of fatigue and competitive level. J Sci Med Sport, 
12(1), 227-233. doi:10.1016/j.jsams.2007.10.002 

Reinhardt, L., Schwesig, R., Lauenroth, A., Schulze, S., & Kurz, E. (2019). Enhanced sprint performance 
analysis in soccer: New insights from a GPS-based tracking system. PLoS One, 14(5), e0217782. 
doi:10.1371/journal.pone.0217782 

Roecker, K., Mahler, H., Heyde, C., Roll, M., & Gollhofer, A. (2017). The relationship between movement 
speed and duration during soccer matches. PLoS One, 12(7), e0181781. doi:10.1371/journal.pone.0181781 

Sampson, J. A., Fullagar, H. H., & Gabbett, T. (2015). Knowledge of bout duration influences pacing strategies 
during small-sided games. J Sports Sci, 33(1), 85-98. doi:10.1080/02640414.2014.925571 

Slimani, M., Znazen, H., Miarka, B., Bragazzi, N.L. (2019). Maximum oxygen uptake of male soccer players 
according to their competitive level, playing position and age group: implication from a network meta-
analysis. Journal Human Kinetics, 66, 233–245; doi: 10.2478/hukin-2018-0060. 

Tvrdy, M., Lednicky, A., Peracek, P., Obetko, M., & Babic, M. (2020). Changes in the level of selected 
condition abilities of youth soccer players. Journal of Physical Education and Sport, 20 (4), 1706 – 1710. 
doi: 10.7752/jpes.2020.04231 

Vieira, L. H. P., Aquino, R., Lago-Peñas, C., Martins, G. H. M., Puggina, E. F., & Barbieri, F. A. (2018). 
Running performance in Brazilian professional football players during a congested match schedule. Journal 

of Strength and Conditioning Research, 32(2), 313–325. https://doi.org/10.1519/JSC.0000000000002342 
Waldron, M., & Highton, J. (2014). Fatigue and pacing in high-intensity intermittent team sport: An update. 

Sports Medicine, 44(12), 1645–1658. https://doi.org/10.1007/s40279-014-0230-6 
 
 


