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COVID-19 affects match running performance in professional soccer players 
El COVID-19 afecta el rendimiento de carrera de partido en jugadores de fútbol profesional 

O COVID-19 afeta o desempenho de corrida de jogo em jogadores de futebol profissional 
*, **Pablo Merino Muñoz, ***Diego Ignacio Valenzuela Pérez, *Lucas de Albuquerque Freire, ****Hugo Cerda-Kohler, *****Esteban 

Aedo Muñoz, ******Cinthya Luiza Rezende Oliveira, ******Ciro José Brito, *Bianca Miarka 
*Universidade Federal do Rio de Janeiro (Brasil), **Universidad Adventista de Chile (Chile), ***Escuela de Kinesiologia, Universidad 
Santo Thomas, Santiago (Chile), ****Universidad Metropolitana de Ciencias de La Educación (Chile), *****Universidad de Santiago 

(Chile), ******niversidade Federal de Juiz de Fora (Brasil) 
 
Abstract. Objectives: To compare the match running performance of male soccer players in the Brazilian A series before and after being infected with 
COVID-19. Methods: The sample consisted of 20 professional soccer players from Rio de Janeiro-based teams during the 2020 and 2021 seasons, pre- and 
post-COVID-19 infection. Match running performance data were collected using a Global positioning system (GPS), and the analysis includes average data 
across 1 to 17 games pre-infection and 1 to 13 games post-infection per player. Results: COVID-19-infection induced an unclear effect on the total distance 
traveled during the match [SWC-Factor = -1.9, 90 % CL (-4.7; 0.9)], the number of sprints at speeds over 24 km/h [SWC-Factor = 1.1, 90 % CL (-1.7; 
3.9)], maximum speed reached [SWC-Factor = 0.1, 90 % CL (-2.6; 2.9)], the number of decelerations [SWC-Factor = -2.2, 90 % CL (-5.0; 0.6) ], 
explosive efforts [SWC-Factor = -2.4, 90 % CL (-5.1; 0.4) ], distance traveled at speeds between 0 and 7 km/h [SWC-Factor = 2.4, 90 % CL (-0.4; 5.2) 
], and distance traveled at speeds between 7 and 14 km/h [SWC-Factor = -1.8, 90 % CL (-4.5; 1.0) ]. However there was a moderate and significant 
decrease in distance covered during high-intensity running, defined as speeds greater than 20 km/h [SWC-Factor = -4.2, 90 % CL (-7.0; -1.5) ], the 
number of accelerations greater than 3 m/s² [SWC-Factor = -3.6, 90 % CL (-6.4; -0.9) ], and distance traveled at speeds between 14 and 20 km/h [SWC-
Factor = -3.5, 90 % CL (-6.2; -0.7) ]. The results also showed that COVID-19-infection led to a substantial decrease in minutes played during matches 
[SWC-Factor = -4.0, 90 % CL (-6.8; -1.3)], affecting the analysis of match variables' absolute values. Conclusion: The results suggest that players infected 
with COVID-19 experienced changes in match running performance, notably decreases in distance covered during high-intensity running and increases 
traveled at speeds between 0 and 7 km/h. Further analysis of other player populations (in other leagues) is necessary to verify these findings. 
Keywords: Coronavirus, Physiology, Task Performance and Analysis, Match running, External Load. 
 
Resumen. Objetivos: Comparar el rendimiento de carrera en partidos de futbolistas masculinos de la Serie A de Brasil antes y después de haber sido 
infectados con COVID-19. Métodos: La muestra consistió en 20 futbolistas profesionales de equipos de Río de Janeiro durante las temporadas 2020 y 
2021, tanto antes como después de la infección por COVID-19. Los datos de rendimiento de carrera en partidos se recopilaron utilizando un sistema de 
posicionamiento global (GPS), y el análisis incluye datos promedio de 1 a 17 partidos antes de la infección y de 1 a 13 partidos después de la infección por 
jugador. Resultados: La infección por COVID-19 tuvo un efecto incierto en la distancia total recorrida durante los partidos [Factor SWC = -1,9, 90 % CL 
(-4,7; 0,9)], el número de sprints a velocidades superiores a 24 km/h [Factor SWC = 1,1, 90 % CL (-1,7; 3,9)], la velocidad máxima alcanzada [Factor 
SWC = 0,1, 90 % CL (-2,6; 2,9)], el número de desaceleraciones [Factor SWC = -2,2, 90 % CL (-5,0; 0,6)], los esfuerzos explosivos [Factor SWC = -
2,4, 90 % CL (-5,1; 0,4)], la distancia recorrida a velocidades entre 0 y 7 km/h [Factor SWC = 2,4, 90 % CL (-0,4; 5,2)], y la distancia recorrida a 
velocidades entre 7 y 14 km/h [Factor SWC = -1,8, 90 % CL (-4,5; 1,0)]. Sin embargo, hubo una disminución moderada y significativa en la distancia 
recorrida durante la carrera de alta intensidad, definida como velocidades superiores a 20 km/h [Factor SWC = -4,2, 90 % CL (-7,0; -1,5)], el número de 
aceleraciones superiores a 3 m/s² [Factor SWC = -3,6, 90 % CL (-6,4; -0,9)], y la distancia recorrida a velocidades entre 14 y 20 km/h [Factor SWC = -
3,5, 90 % CL (-6,2; -0,7)]. Los resultados también mostraron que la infección por COVID-19 provocó una disminución sustancial en los minutos jugados 
durante los partidos [Factor SWC = -4,0, 90 % CL (-6,8; -1,3)], lo que afectó el análisis de los valores absolutos relacionados con las variables del partido. 
Conclusión: Los resultados sugieren que los jugadores que se infectaron con COVID-19 experimentaron cambios en su rendimiento de carrera en partidos, 
particularmente disminuciones en la distancia recorrida durante la carrera de alta intensidad y aumentos en la distancia recorrida a velocidades entre 0 y 7 
km/h. Es necesario realizar un análisis adicional en otras poblaciones de jugadores (en otras ligas) para verificar estos hallazgos. 
Palabras clave: Coronavirus, Fisiología, Desempeño y análisis de tareas, Rendimiento en partidos, Carga externa. 
 
Resumo. Objetivos: Comparar o desempenho de corrida em partidas de jogadores de futebol masculino da Série A do Brasil antes e depois de terem sido 
infectados pela COVID-19. Métodos: A amostra consistiu em 20 jogadores de futebol profissionais de equipes do Rio de Janeiro durante as temporadas de 
2020 e 2021, tanto antes quanto depois da infecção por COVID-19. Os dados de desempenho de corrida em partidas foram coletados usando um sistema 
de posicionamento global (GPS), e a análise inclui dados médios de 1 a 17 partidas antes da infecção e de 1 a 13 partidas após a infecção por jogador. 
Resultados: A infecção por COVID-19 teve um efeito incerto na distância total percorrida durante as partidas [Fator SWC = -1,9, 90% CL (-4,7; 0,9)], 
no número de sprints a velocidades superiores a 24 km/h [Fator SWC = 1,1, 90% CL (-1,7; 3,9)], na velocidade máxima alcançada [Fator SWC = 0,1, 
90% CL (-2,6; 2,9)], no número de desacelerações [Fator SWC = -2,2, 90% CL (-5,0; 0,6)], nos esforços explosivos [Fator SWC = -2,4, 90% CL (-5,1; 
0,4)], na distância percorrida a velocidades entre 0 e 7 km/h [Fator SWC = 2,4, 90% CL (-0,4; 5,2)], e na distância percorrida a velocidades entre 7 e 14 
km/h [Fator SWC = -1,8, 90% CL (-4,5; 1,0)]. No entanto, houve uma diminuição moderada e significativa na distância percorrida durante a corrida de 
alta intensidade, definida como velocidades superiores a 20 km/h [Fator SWC = -4,2, 90% CL (-7,0; -1,5)], no número de acelerações superiores a 3 
m/s² [Fator SWC = -3,6, 90% CL (-6,4; -0,9)], e na distância percorrida a velocidades entre 14 e 20 km/h [Fator SWC = -3,5, 90% CL (-6,2; -0,7)]. Os 
resultados também mostraram que a infecção por COVID-19 provocou uma diminuição substancial nos minutos jogados durante as partidas [Fator SWC 
= -4,0, 90% CL (-6,8; -1,3)], o que afetou a análise dos valores absolutos relacionados às variáveis das partidas. Conclusão: Os resultados sugerem que os 
jogadores que foram infectados pela COVID-19 experimentaram mudanças em seu desempenho de corrida em partidas, particularmente diminuições na 
distância percorrida durante a corrida de alta intensidade e aumentos na distância percorrida a velocidades entre 0 e 7 km/h. É necessário realizar uma 
análise adicional em outras populações de jogadores (em outras ligas) para verificar esses achados. 
Palavras-chave: Coronavírus, Fisiologia, Desempenho e Análise de Tarefas, Desempenho em Jogos, Carga Externa. 
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Introduction  
 
Due to the ongoing “Coronavirus Disease 2019” (COVID-

19) pandemic, soccer players worldwide were required to re-
main confined in their homes under strict mandatory isolation 
by government regulations enforced in response to the out-

break (Jukić et al., 2020). This isolation led teams to imple-
ment remote training methods through their technical staff to 

preserve the physical condition of their players (Jukić et al., 
2020; Sarto et al., 2020). Data were collected over time, and 
strategies were published on safely conducting training ses-
sions and games using strict hygiene measures, undergoing 
regular PCR testing, and conducting systematic contact trac-
ing after confirmed cases (Buldú et al., 2020; Meyer et al., 
2021). However, even with strict protocol compliance, a 
100% guarantee against infection cannot be ensured (Fernan-
dez Ortega et al., 2024). 

Contracting COVID-19 can result in various clinical 
symptoms that vary among individuals, ranging from mild to 
severe respiratory symptoms and acute respiratory distress 
syndrome. COVID-19 can also affect the cardiovascular sys-
tem in some people (Cowan et al., 2018), with complications 
such as myocarditis (including fulminant cases), arrhythmias, 
and rapid-onset heart failure (Madjid et al., 2020). In some 
cases, cardiac involvement has even occurred in asympto-
matic patients (Inciardi et al., 2020). Although athletes are 
generally healthy, without underlying comorbidities, and do 
not belong to high-risk groups, many of them—and even en-
tire sports teams—have been affected by COVID-19 infec-
tions. This has necessitated the collection of evidence and the 
development of practical recommendations, including the 
publication of a guide with specific primary guidelines for re-
turning infected athletes to play (Schellhorn et al., 2021). 

Soccer is an intermittent sport that mixes technical and 
tactical skills with high-intensity actions such as sprinting, 
jumping, and changing direction, with short rest periods, cov-
ering between 9-14 km per game at different speed intensities 
(Dolci et al., 2020; Bangsbo et al., 2006). Several articles 
have been published on the effects of COVID-19 on athletes’ 
well-being, physical performance, and pre- and post-quaran-
tine movement patterns (Villaseca-Vicuña et al., 2021; Brito 
de Souza et al., 2021; García-Aliaga et al., 2021; Cohen et 
al., 2020; Freire et al., 2020). Some of the adverse effects 
identified include negative impacts on well-being, cardiovas-
cular performance (Yo-Yo test), neuromuscular outcomes 
(countermovement jump variables), and match running per-
formance. The latter is defined as an analysis of physical de-
mands through the quantification of movement patterns dur-
ing match play, often described by distance covered in differ-
ent velocity zones and the number of explosive actions such 
as accelerations and decelerations (Villaseca-Vicuña et al., 
2021; Brito de Souza et al., 2021; García-Aliaga et al., 2021; 

Cohen et al., 2020; Freire et al., 2020; Modric et al., 2023). 
The urgency to clarify the progression of the disease and 

its potential long-term cardiorespiratory complications has 
been emphasized (Schellhorn et al., 2021; Dores & Cardim, 
2020), which could be reflected in the running performance 
of players since there is a relationship between running capac-
ity and cardiovascular performance (Aquino et al., 2020; 
Rampinini et al., 2007). Furthermore, match running perfor-
mance has been associated with a match performance index 
involving several successful crosses, shots, and interceptions 
(Modric et al., 2019). A relationship with match results (win, 
loss, or draw) has also been reported (Nobari et al., 2021). 
Moreover, the distances covered at high intensity have been 
able to distinguish between Spanish first and second-division 
teams (Gomez-Piqueras et al., 2019). However, the impact 
of the COVID-19 quarantine period on these performance-
related variables has yet to be extensively studied. 

Collecting data and sharing information is crucial to help-
ing athletes return safely after being confined at home (Impel-
lizzeri et al., 2020). In particular, sharing information about 
infected athletes could be essential for coaches to individualize 
the training load for these players. Because of the above, this 
study aimed to compare the match running performance out-
comes in a sample of male Brazilian soccer players in the Bra-
sileirão Serie A league before and after being infected with 
COVID-19. We hypothesized that infected players would ex-
perience a decline in match running performance post-
COVID-19 infection, primarily in high-intensity actions. 

 
Methods 
 
Study design 
This is a comparative and descriptive applied research 

study using performance analysis to examine the effects of 
COVID-19 on running performance. The study is based on a 
thorough and randomized data collection using documentary 
analysis associated with COVID-19 infection, comparing pre- 
and post-infection Global Positioning System (GPS) parame-
ters. During the COVID-19 pandemic, SARS-CoV-2 detec-
tion in professional Brazilian athletes was conducted weekly 
using nasopharyngeal swabs (Castro et al., 2020). Upon de-
tecting the presence of the coronavirus, the respective athlete 
was isolated until they tested negative. After testing negative, 
the athlete returned to training and subsequently to competi-
tive play. We used pre- and post-infection running data from 
championships for the same athletes who had moderate symp-
toms during infection (Tostmann et al., 2020) without re-
quiring hospitalization. The investigation was conducted with 
soccer players from a first-division team in the Brazilian 
league, focusing on official matches in the Brasileirão Serie A 
championship, the City Cup (Carioca), the Brazil Cup, and 
the Libertadores Cup (international). A total of 305 samples 
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of athletes’ GPS data were obtained during games before and 
after infection with COVID-19. The analysis includes average 
data across 1 to 17 games pre-infection and 1 to 13 games 
post-infection per player. This study describes performance 
data collected from GPS units (Catapult Innovations, 
Scoresby, Australia), with a sampling frequency of 5 Hz, 
tracking movement patterns common to professional soccer 
players and comparing players’ performance during official 
games before and after COVID-19 infection (Jennings et al., 
2010). All participants had undergone pre-season training and 
were in appropriate physical condition without injuries. This 
study was submitted to and approved by the Local Ethics 
Committee in Research (n. 13846919.8.0000.5257), follow-
ing the rules of the National Health Council and the WMA 
Declaration of Helsinki. 

 
Participants 
The sample consisted of 305 randomized GPS data sam-

ples from 20 soccer players, including 4 central defenders, 5 
lateral defenders, 6 midfielders, and 5 strikers (weight: 
78.8±7.6 kg; height: 1.81±0.07 m; BMI: 23.8±1.2; fat 
mass: 11.7±3.7%) from professional soccer teams in Rio de 
Janeiro (Brazil League Serie A), assessed pre- and post-
COVID-19 infection. All athletes received constant medical 
follow-ups. 

The inclusion criteria for this study were meticulously 
outlined to ensure that the data collected were reliable and 
relevant to the research question concerning the impact of 
COVID-19 on the running performance of professional soc-
cer players. The study targeted athletes who participated in 
approximately 85% of game time, ensuring that the GPS data 
collected represented significant in-game activity. This crite-
rion was essential for accurately assessing the players' physical 
performance while minimizing variability that could arise 
from limited playing time. 

The selection of athletes competing in national and inter-
national championships every week was strategic, aiming to 
capture performance data from high-level competitions 
where athletes are likely to exert maximum effort. Given the 
regularity and comparable intensity of the competitions in-
volved, this approach also provided a consistent framework 
for comparing pre- and post-infection performance levels. 

A critical aspect of the inclusion criteria was the confirma-
tion of SARS-CoV-2 infection through nasopharyngeal swabs, 
paired with the presence of moderate symptoms such as anos-
mia, muscle aches, ocular pain, general malaise, headache, 
extreme tiredness, fever, common cold, sneezing, coughing, 
shortness of breath, runny nose, sore throat, nausea, or diar-
rhea. These symptoms indicate a COVID-19 infection signif-
icant enough to potentially impact physical performance with-
out requiring hospitalization. This distinction was crucial in 
focusing the study on athletes who experienced typical symp-
toms that could affect their return to peak performance levels 
post-infection. 

Exclusion criteria were equally important to maintain the 
integrity of the study. Participants with incomplete pre- or 
post-infection data were excluded to ensure the analysis was 
based on comprehensive and comparative datasets. Similarly, 
athletes who had been infected with COVID-19 but remained 
asymptomatic (Tostmann et al., 2020) were excluded, allow-
ing the study to concentrate on the effects of the virus when 
it manifests physically, which could directly influence athletic 
performance. Additionally, by omitting games that went into 
extra time and substituted players and goalkeepers, the study 
aimed to standardize the conditions under which performance 
data were evaluated, thereby minimizing extraneous variables 
that could skew the results. 

As indicated in Table 1, all participants in the sample were 
athletes who had been regularly training pre- and post-infec-
tion. 

 

Table 1.  
Microcycle: the week of training and game of soccer players at national and international levels during the collection data.  

Mo-
ment/day 

1st day 2nd day 3rd day 4th day 5th day 
6th 
day 

7th 
day 

Morning 
60 min Physical 

 training 
60 min Physical training 

120 min Technical-tactical training or 
rest 

rest 60 min Physical training Rest Rest 

Afternoon 
120 min Technical- 

tactical training 
120 min  

Technical-tactical training 
Technical-tactical training  

with similar game load or Game 
120 min Technical- 

tactical training 
120 min Technical- 

tactical training 
Rest Rest 

Night Rest Rest Rest Rest Rest Game Rest 

 
All participants had previous experience with GPS equip-

ment, professional soccer events, rules, and procedures used 
during the games. Following approval and with the institu-
tion’s consent, the volunteers (age >18 years) were contacted 
by the researchers to be informed about the aims and proce-
dures of the study and signed an informed consent form to 
participate in the data collection. No modifications were 

made to participants’ training, nutritional, or hydration sta-
tus, and they maintained a passive recovery period of 24 hours 
without training efforts between games. 
 

SARS-CoV-2 detection with nasopharyngeal collection 
The detailed description of the nasopharyngeal (NP) 

swabbing procedure for COVID-19 PCR testing highlights 
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the meticulous and standardized approach required for accu-
rate sample collection. This method, which uses synthetic fi-
ber swabs with thin plastic shafts, is widely employed for its 
effectiveness in reaching the nasopharynx, a key site for de-
tecting SARS-CoV-2 viral load in infected individuals. 

The Immunochromatographic assay technique, which uti-
lizes a double antibody (sandwich) method enhanced with col-
loidal gold, allows for qualitatively determining the COVID-
19 antigen. This approach underscores the advanced method-
ologies used to detect the presence of the virus, with a re-
ported sensitivity of 70% and specificity of 97%, as specified 
by the COVID-19 Ag ECO Test (Castro et al., 2020). The 
precision in the swabbing technique, from the angle of inser-
tion to the gentle rotation and removal of the swab, is critical 
in ensuring the reliability of test results. 

The weekly testing protocol, conducted every Monday, 
underscores the rigorous monitoring athletes underwent dur-
ing the study. This consistent testing regime promptly identi-
fied infections and played a crucial role in managing the spread 
of the virus within professional athletic environments. By ad-
hering to such stringent procedures, the study aimed to miti-
gate the risk of COVID-19 transmission among participants 

while providing valuable data on the virus's impact on athletes' 
performance and well-being. 

Match running performance variables 
Performance analyses of the professional soccer players 

were monitored using a portable 5-Hz global positioning sys-
tem (GPS) unit (Catapult®, Melbourne, AUS) during games 
(Abbott et al., 2018). The GPS unit was positioned via an 
elasticized shoulder harness to sit between the player’s scapu-
lae at the base of the cervical spine. The GPS unit was acti-
vated, and a GPS satellite lock was established for at least 15 
minutes before the player took the field, per the manufac-
turer’s recommendations (Abbott et al., 2018; Petersen et 
al., 2009; Pettersen et al., 2009a). The recorded information 
was downloaded after each session using Catapult Sprint soft-
ware (Catapult Innovations®, Melbourne, AUS) for analysis. 
Once downloaded, the competition data were edited and split 
into two 45-minute halves (Abbott et al., 2018; Petersen et 
al., 2009; Pettersen et al., 2009a). The mean number of sat-
ellites and the horizontal dilution of position were recorded 
during data collection (Abbott et al., 2018; Petersen et al., 
2009; Pettersen et al., 2009a). Variables are described in Ta-
ble 2.

 
Table 2.  

Description match running performance variables. 

Variable Description Normalized by MIN 

TD (m) Total distance traveled during the match yes 
MIN (min) Minutes played in the match not 
D0_7 (m) Distance traveled at speeds between 0 and 7 km/h yes 

D7_14 (m) Distance traveled at speeds between 7 and 14 km/h yes 
D14_20 (m) Distance traveled at speeds between 14 and 20 km/h yes 

HIR (m) Distance covered during high-intensity running (greater than 20 km/h) yes 
PD20 (%) Percentage of distance traveled at speeds greater than 20 km/h not 
NS (count) Number de sprint at speeds over 24 km/h yes 

MS (km/h) Maximum speed reached not 
ACC (count) Number of accelerations greater than 3 m/s yes 
DC (count) Number of decelerations yes 
EE (count) Explosive efforts, including accelerations, decelerations, and jumps over 30 cm yes 

 
Statistical analysis 
Data in the text and figures are presented as means (±SD; 

90% confidence limits, CL). Normality was verified using the 
Shapiro–Wilk test. We employed the Two-One-Sided-Tests 
(TOST) method because traditional statistical approaches of-
ten do not provide the magnitude of an effect, which is essen-
tial in understanding athletic performance alongside statisti-
cally significant results. The TOST approach aims to specify 
an inferior limit (IL) and an upper limit (UL), where observed 
results falling within this range are considered equivalent to 
the absence of a worthwhile effect. The null hypothesis in the 
TOST procedure is that there is a real effect at the IL or UL. 
The alternative hypothesis is that the effect falls within the 
equivalence bounds or that no effect is worth examining. 

The observed data are compared against the lower and up-
per bounds in two one-sided tests. If the p-value for both tests 
indicates that the observed data are significant, assuming IL or 

UL is true, we can follow a Neyman–Pearson approach to sta-
tistical inference and reject effect sizes larger than the equiva-
lence bounds. This approach maintains the long-term Type 1 
error rate (i.e., 5%) (Lakens, 2017). The likelihood that 
changes in performance or physiological variables were sub-
stantial (i.e., greater than the smallest worthwhile change, 
SWC), similar to, or smaller than, another time point was 
calculated. SWC was calculated as 0.14 based on Cohen’s dz 
principle for paired data (Lakens, 2017). The present research 
also used changes as a factor of variable-specific smallest 
worthwhile differences, where changes of 1×, 3×, 6×, and 
10× SWC can be considered small, moderate, large, and very 
large, respectively (Buchheit, 2016). If the 90% CL over-
lapped with positive and negative values, the magnitude was 
deemed unclear; otherwise, the observed magnitude was re-
ported. Statistical analysis was performed using the “TOS-
TER” package and the TOST paired function of the R software 
program. Statistical significance was set at p < 0.05. 
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Results 
 

Table 3.  
Descriptive statistic of running performance and differences pre versus post-infec-

tion in soccer players. 

MV 
Pre-infection Post-infection Mean 

diff. 
IL UL P 

M ±SD M ±SD 

TD (m) 9534±890 9331±937 -203 -498 92 0.249 
PD20 (%) 9.3 ±1.9 8.7 ±2.3 -0.58 -1.16 -0.01 0.096 
NS (count) 50.3 ±15.6 51.8 ±15.5 1.6 -2.3 5.4 0.497 

HIR (m) 909 ±241 827 ±255* -81 -135 -28 0.016 
MS (km/h) 29.8 ±2.1 29.8 ±2.0 0.05 -0.97 1.06 0.939 

ACC (count) 86.6 ±14.2 80.1 ±13.7* -6.5 -11.5 -1.6 0.034 
DCC (count) 70.9 ±13.9 67.6 ±10.8 -3.3 -7.5 0.8 0.183 

EE (count) 106.5 ±18.6 102.2 ±15.3 -4.3 -9.3 0.7 0.152 
D0_7 (m) 3743 ±372 3838 ±268 95 -15 204 0.151 
D7_14 (m) 3725 ±538 3587 ±637 -137 -354 79 0.286 

D14_20 (m) 1467 ±335 1357 ±288* -110 -197 -23 0.042 
MIN (min) 94.9 ±3.7 92.5 ±3.9* -2.4 -4.1 -0.8 0.020 

MV: match variables; M: mean; SD: standard deviation; PC%: percent change; P: 
p value; mean diff: mean differences; IL: inferior limit; UL: upper limit; TD: total 
distance; RD: relative distance; PD20: percent of distance covered > 20km/h; 

NS: number of sprint; HIR: high-intensity running > 20km/h; MS: maximum 
speed; ACC: number of accelerations; DCC: number of decelerations; EE: num-
ber of explosive efforts; D0_7: distance between 0 and 7km/h; D7_14: distance 
between 7 and 14km/h; D14_20: distance between 14 and 20km/h; MIN: 
minutes of effort. * Significant difference vs. Pre-infection. 

  

 
 

Figure 1. Standardized effects between periods with 90% confidence interval. 

SWC: smallest worthwhile change 

 
Match variables 
Table 3 and Figure 1A show that COVID-19 infection in-

duced an unclear effect on TD (SWC-Factor = -1.9, 90% CL 
[-4.7; 0.9]), NS (SWC-Factor = 1.1, 90% CL [-1.7; 3.9]), 
MS (SWC-Factor = 0.1, 90% CL [-2.6; 2.9]), DCC (SWC-
Factor = -2.2, 90% CL [-5.0; 0.6]), EE (SWC-Factor = -2.4, 
90% CL [-5.1; 0.4]), D0_7 (SWC-Factor = 2.4, 90% CL [-
0.4; 5.2]), and D7_14 (SWC-Factor = -1.8, 90% CL [-4.5; 
1.0]). There was a moderate and significant decrease in HIR 
(SWC-Factor = -4.2, 90% CL [-7.0; -1.5]), ACC (SWC-Fac-
tor = -3.6, 90% CL [-6.4; -0.9]), and D14_20 (SWC-Factor 

= -3.5, 90% CL [-6.2; -0.7]), and a small but not significant 
decrease in PD20 (SWC-Factor = -2.8, 90% CL [-5.6; -
0.04]). However, the results also showed that COVID-19 
quarantine induced a substantial decrease in MIN (SWC-Fac-
tor = -4.0, 90% CL [-6.8; -1.3]), affecting the analysis of ab-
solute values related to match variables. 

 
Normalized match variables 
Regarding normalized data, Table 4 and Figure 1B show 

that COVID-19 infection induced an unclear effect on TD 
(SWC-Factor = 0.3, 90% CL [-2.4; 3.1]), NS (SWC-Factor 
= 2.2, 90% CL [-0.6; 5.1]), ACC (SWC-Factor = -2.5, 90% 
CL [-5.2; 0.3]), DCC (SWC-Factor = -1.1, 90% CL [-3.8; 
1.7]), EE (SWC-Factor = -0.9, 90% CL [-3.6; 1.7]), D7_14 
(SWC-Factor = -0.6, 90% CL [-3.3; 2.2]), and D14_20 
(SWC-Factor = -2.3, 90% CL [-5.0; 0.5]). There was a mod-
erate but not significant decrease in HIR (SWC-Factor = -
3.1, 90% CL [-5.8; -0.3]) and a moderate increase in D0_7 
(SWC-Factor = 5.3, 90% CL [2.5; 8.1]). 

 
Table 4.  
Descriptive statistic of running performance and differences between moments on 
normalized data by minutes of effort of soccer players. 

MV/minutes 
Pre-infection Post-infection Mean 

diff. 
IL UL P 

M ±SD M ±SD 

TD (m) 100.8±9.1 101.3±8.4 0.42 -2.88 3.72 0.830 
NS (count) 0.5±0.2 0.6±0.2 0.03 -0.01 0.07 0.193 

HIR (m) 9.6±2.5 9.0±2.7 -0.6 -1.2 -0.1 0.072 

ACC (count) 0.9±0.2 0.9±0.1 -0.05 -0.10 0.01 0.134 
DCC (count) 0.8±0.2 0.7±0.1 -0.02 -0.06 0.03 0.504 
EE (count) 1.1±0.2 1.1±0.2 -0.02 -0.07 0.03 0.549 
D0_7 (m) 39.5±3.8 41.5±2.4* 2.04 0.98 3.11 0.004 

D7_14 (m) 39.3±5.6 38.8±6.5 -0.52 -3.06 2.02 0.729 

D14_20 (m) 15.5±3.6 14.7±3.1 -0.81 -1.80 0.18 0.173 

MV: match variables; M: mean; SD: standard deviation; P: p value; mean diff: 
mean differences; IL: inferior limit; UL: upper limit; NS: number of sprint; HIR: 
high-intensity running > 20km/h; ACC: number of accelerations; DCC: number 
of decelerations; EE: number of explosive efforts; D0_7: distance between 0 and 

7km/h; D7_14: distance between 7 and 14km/h; D14_20: distance between 14 
and 20km/h. * Significant difference vs. Pre-infection. 
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Discussion 
 
This study aimed to determine the changes in match run-

ning performance among professional Brazilian soccer players 
before and after COVID-19 infection. The main results indi-
cate significant moderate decreases in High-Intensity Running 
(HIR), Accelerations (ACC), Minutes Played (MIN), and Dis-
tances covered at 14-20 km/h (D14_20). A significant mod-
erate increase in the variables normalized by MIN was only 
found in Distances covered at 0-7 km/h (D0_7). 

 
Clinical manifestations of COVID-19 
The present data align with a recent study showing a high 

prevalence of COVID-19 infection in professional soccer 
teams in Qatar, Croatia, Denmark, and Germany (Mack et 
al., 2021; Pedersen et al., 2021; Schumacher et al., 2021). 
Several factors could explain performance outcome changes, 
including the potential clinical manifestations caused by 
COVID-19 infection (Schellhorn et al., 2021; Dores & 
Cardim, 2020). However, a cardiological medical evaluation, 
such as an electrocardiogram, was necessary to confirm this. 
These changes can be attributed to clinical manifestations and 
mandatory quarantines. The present data identified sympto-
matic and asymptomatic SARS-CoV-2 infections via PCR 
tests; however, only soccer players with symptoms were in-
cluded in this study. Furthermore, during the research pe-
riod, vaccination against COVID-19 was not mandatory for 
professional soccer players in Brazil. Athletes were not among 
the prioritized groups when the vaccination program began in 
January 2021. However, all professional players were im-
munized after May 2021. 

Additionally, a significant outbreak of COVID-19 among 
the studied players occurred at the beginning of 2021, when 
the SARS-CoV-2 Alpha variant was the dominant strain cir-
culating in Brazil. This variant is known to be more contagious 
than the original strain, and previous investigations regularly 
demonstrated earlier periods when other variants of the virus 
were circulating (Freire et al., 2020; Mack et al., 2021). This 
high virus transmissibility, coupled with the low adherence to 
control measures, both non-pharmaceutical and vaccination, 
likely contributed to this outcome (Savicevic et al., 2021). 

 
Mandatory quarantines, isolation, and returning to 

play 
The deterioration in athletic performance could also be 

due to mandatory quarantines, such as isolation for testing 
positive for COVID-19 (i.e., nasopharyngeal swabs). During 
the four-day quarantine period, soccer athletes in Brazil per-
formed three to five sessions of 30 minutes of aerobic training 
at ~70% of maximal heart rate per week, measured by a fre-
quency meter (H10, Polar, BRA), and four to six sessions of 
60 minutes of technical-tactical training per week, as indi-
cated by previous reports (Freire et al., 2020). Specific 

changes in the athlete’s physical condition may have occurred 
depending on the characteristics of the training methods car-
ried out at home (Grazioli et al., 2020; Rampinini et al., 
2021; Kalinowski et al., 2021). Several studies have analyzed 
the changes due to national mandatory quarantines, and re-
sults suggest changes in the maintenance of physical fitness 
levels in both aerobic (Yo-Yo and Mognoni tests) and neuro-
muscular (jumps and sprints, among others) outcomes (Gra-
zioli et al., 2020; Freire et al., 2020; Rampinini et al., 2021). 
Match running performance outcomes in La Liga (Spain) were 
reported pre- and post-quarantine during the 2019/2020 sea-
son (García-Aliaga et al., 2021), with the first 11 matches 
(2019) being compared to the post-quarantine matches 
(2020), finding decreases in the median and high-intensity 
outcomes (ES=0.77 and 1.13 respectively), as well as an in-
crease in ACC and DCC normalized by time (ES=0.57 and 
0.22). In another study (Brito de Souza et al., 2021), the 
2018/2019 season was compared to the 2019-2020 season, 
revealing several differences in intensity and distances cov-
ered. 

Quarantine periods following infection varied depending 
on public health regulations or medical staff guidance, and it 
was recommended not to perform intense physical activity 
during this period (Schellhorn et al., 2021). A study con-
ducted in the Russian Premier League described that the ces-
sation of training depended on the symptoms and their sever-
ity (Bezuglov et al., 2020). Several studies have examined de-
training and retraining in soccer players, with varying results. 
A study on university soccer players showed that a one-week 
detraining period decreased values related to repeated sprint 
ability (RSA) but not in intermittent endurance capacity (IEC) 
(Joo, 2016). A study on semiprofessional soccer players in 
Korea showed that a two-week detraining period decreased 
RSA and IEC but not linear sprinting (5 and 10 meters) or 
agility. However, with a three-week retraining period, they 
could return to their baseline RSA and IEC levels (Joo, 2018). 
Another study on professional soccer players from the Greek 
Superleague found reductions in maximal oxygen consump-
tion, squat jump, and countermovement jump and increases 
in linear sprinting (10 and 20 meters) after a six-week detrain-
ing period (Koundourakis et al., 2014). Another study ana-
lyzed two weeks of detraining in young and adult professional 
players, finding reductions in RSA but not in IEC in both 
groups (Rodríguez-Fernández et al., 2018). These findings 
could explain the reductions in HIR, as associations have been 
found between HIR and RSA (r=-0.6 [95% CI: -0.83; -0.18]) 
(Rampinini et al., 2007). On the other hand, the maintenance 
of sprinting ability and even improvements could explain the 
maintenance of MS in this case. Past protocols regarding re-
turn to play have been developed based on prior knowledge 
of SARS-CoV-2 infections that affect the cardiorespiratory 
system (Gomez-Piqueras et al., 2019; Joo, 2018). A recent 
study provided specific recommendations for this situation. 
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Still, these protocols were not entirely applicable in the pre-
sent study due to the many unpredictable, specific, and con-
textual factors that impacted the time to return to play (Koun-
dourakis et al., 2014). This occurred most often after the 12-
day adaptation period, as demonstrated by previous authors 
(Savicevic et al., 2021), suggesting that soccer players re-
quired a certain number of days for team training and full ad-
aptation (Sanmiguel-Rodríguez et al., 2024). Future studies 
could verify the time needed to return to full training after 
COVID-19 infection, considering vaccination for players 
competing at national and international levels (Schwellnus et 
al., 2021). 

 
Similar studies 
To our knowledge, only two studies have analyzed the ef-

fect of SARS-CoV-2 infection on soccer match running per-
formance. The first study analyzed COVID-19 infection in 
Croatian first-division players, finding that infected players 
showed a decrease in post-infection ACC and DCC. Still, 
these actions matched those of a control (non-infected) group 
(Savicevic et al., 2021). This could be because the players 
were analyzed after a “return to play” period of 1 to 4 weeks, 
aligning with previous findings that basal levels of RSA and 
IEC can be reached in short training periods (Joo, 2018). An-
other descriptive study (case report) found that female players 
from a high school soccer team decreased their D14_20 and 
HIR distances after infection (difference = -10% to -35%), 
and their values were also lower than those of their non-in-
fected counterparts (Wilson et al., 2022). These results are 
consistent with ours. 

 
Effort time (match time) 
Another factor that could explain the decrease in perfor-

mance variables is the moderate reduction in MIN played by the 
athletes during the post-contamination period. These changes 
are inherent to the nature of soccer (Dolci et al., 2020), where 
match durations can vary. However, after normalizing the var-
iables by MIN to eliminate its effect (Table 3 and Figure 1B), a 
significant increase was found in D0_7, corresponding to a 
speed below the first ventilatory threshold (Altmann et al., 
2020; Pérez-Contreras et al., 2021). These changes suggest 
that players may have altered their movement patterns due to 
sub-optimal recovery periods during the matches, necessitating 
more activity at that intensity to allow for more recovery time. 

 
Study limitations 
 
All soccer players maintained continuous training during 

the 40-day isolation period between March and April 2020; 
however, there was no continuous monitoring of intensity and 
volume, and only remote supervision was possible. Previous 
research has indicated the effects of COVID-19-related re-
strictions and quarantine on cardiovascular performance and 

yo-yo test results in Brazilian professional soccer players, show-
ing adverse impacts on relative distance, maximal speed, accel-
eration, deceleration, sprints, and high-intensity running dis-
tance (Freire et al., 2020). The present data avoided the initial 
moments after the COVID-19 quarantine, as they were col-
lected during two periods: pre-COVID-19 infection 
(03.02.2020 to 11.03.2020) and two months after the end of 
the lockdown in Brazil when SARS-CoV-2 infections increased 
among soccer players (19.06.2020 to 03.03.2021). Conse-
quently, the number of games analyzed per player varied, as 
participation depended exclusively on the coaching staff. 
Therefore, monitoring players' body composition during each 
match was impossible, which could also influence their physical 
performance (Pérez-Contreras et al., 2021; Villaseca-Vicuña et 
al., 2021). Finally, the GPS units’ sampling frequency may have 
low validity and reliability in high-intensity and short-distance 
linear running (Scott et al., 2016). However, despite these lim-
itations, the present data could contribute valuable insights to 
the field of soccer research. 

 
Practical applications 
 
Given the high intensity of the Brazilian soccer season, the 

condensed match calendar, and the fact that COVID-19 infec-
tions can remove professional players from team training for a 
certain period, practical measures are needed to continue pro-
tecting this population through both non-pharmaceutical inter-
ventions and vaccination to reduce SARS-CoV-2 infection 
rates. Moreover, based on the study's findings, coaches can im-
plement specific training strategies for players infected with 
COVID-19 to optimize variables that may change over a pro-
longed period. Understanding that there may be acute changes 
(from one match to another) due to the multifactorial nature of 
soccer (tactical systems, playing positions, location, climate, 
among others) is crucial. 

 
Conclusion 
 
The results can conclude that COVID-19-infected players 

had changes in match running performance, mainly decreases 
in HIR and increases in D0_7. Nevertheless, the present study 
results emphasized that generalizations are adverse and that 
each infected athlete should be approached individually, using 
present information and previous knowledge on the topic as 
guidelines and not as strict directions. Further analysis of other 
player populations (other leagues) is required to carry out mul-
tifactorial comparisons regarding the impact of SARS-CoV-2 
infection on soccer players. 
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