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Abstract 
Study purpose. The running-based anaerobic sprint test (RAST) has been developed to assess anaerobic power and 
fatigue levels using a repeated sprint protocol. The aim of this research was to study the effect of fatigue induced by 
RAST on performance in execution time (ET) and decision-making (DMA) in technical-tactical actions in soccer in 
a laboratory situation. 
Materials and methods. Quasi-experimental, longitudinal, pretest-posttest comparative study. Two groups of soccer 
players (n = 34) divided into a control group (n = 18) and an experimental group (n = 16) were evaluated twice at two 
different times. 
Results. Taking into account the p-value, effect size and statistical power, there are differences before and after RAST 
in the variables Total Index (TI) and ET, and not in DMA. On the other hand, the control group remained stable at 
both times.  
Conclusions. After the intervention, the experimental group showed a decrease in the figures of the ET and TI 
variables, but not in the DMA variable, in other words, the decisional time and motor time, components of the ET 
variable and essential at the time of rapid decision-making, increased in the posttest.  
Keywords: fatigue, performance, cognition, Stroop task, soccer.
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Introduction

Soccer is a team sport that involves physical (sprints, 
sprints, sprints, changes of direction, jumps) and technical 
demands (dribbling, passing, shooting) (Nédelec et al., 
2012), in addition, it has a high cognitive demand, because 
cognitive flexibility is intertwined with decision making to 
change the direction of movement and the type of action 
required in each situation. Thus, technical skills depend on 
cognitive skills to obtain the results (Herman et al., 2015; 
Zentgraf et al., 2017). 

Soccer players must quickly assess information about 
the ball with respect to their teammates, opponents, and 

location on the field before considering the appropriate action 
based on their skills, the coach’s instructions, and the current 
match situation (Williams, 2000). When shooting, passing 
or dribbling, the player needs exceptional visual perception 
to register approaching opponents and teammates, as well 
as quick decision-making and inhibitory control to change 
the motor plan if a defender impedes the current execution 
(Wilke & Vogel, 2020).

Therefore, it is necessary to consider that the visual 
reaction time can be divided into two moments: the first is the 
period between the appearance of the stimulus and the onset 
of saccades, which has a duration between 180 and 300 ms. 
(Gila et al, 2009), and the second moment corresponds to the 
duration of the nerve impulse from the sensory organ to the 
motor plate, and ranges between 180 and 200 ms.  (Bonnet, 
1994). Likewise, the decisional time is another component of 
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the reaction time, and this refers to the time it takes to make 
decisions (DMA) due to the characteristics of the stimulus, 
i.e., the greater the complexity of the stimulus, the longer 
the duration of the decisional time and therefore of the ET 
(Calle-Jaramillo et al., 2023).

In this sense, fatigue is a multifactorial phenomenon 
that involves central structures (proximal to the 
neuromuscular junction) and peripheral structures (distal 
to the neuromuscular junction) (Aquino et al., 2022). 
Similarly, fatigue can be mental when there are sustained 
and prolonged periods of cognitive activity (Marcora et al., 
2009) that compromises executive function (e.g., decision-
making, cognitive flexibility, working memory) and the 
ability to maintain attention on a task (Lorist et al., 2005). 
Thus, both central and peripheral fatigue, and mental 
fatigue, are related to the neuromuscular and cognitive 
structures underlying the different moments that make up 
visual reaction time, thus affecting technical and tactical 
skills and consequently the performance of soccer players 
(Huijgen et al., 2015; Romeas et al., 2016).

Short high intensity efforts performed in sports 
such as soccer or basketball could fatigue the Central 
Nervous System (CNS) (Clemente Suárez et al., 2011). To 
demonstrate this, Flicker Fusion Thresholds (UFF) (method 
used to measure CNS fatigue and cognitive function) were 
used after a Running Repeat Ability (RSA) test (Ghozlan & 
Widlöcher, 1993), observing CNS fatigue due to decreased 
UFF (Simonson & Brozek, 1952). For this reason, fatigue is 
not only due to muscular factors but also to factors affecting 
the CNS (Clemente Suárez et al., 2011).

Several studies demonstrated the effects of fatigue 
induced by combined cognitive and motor tasks (Repeated 
Interval Loughborough Soccer Passing Test, 90-minute 
training matches) (Bian et al., 2022) and by isolated cognitive 
(color stroop task) (Gantois et al., 2020; Smith et al., 2016) 
or motor tasks (high-intensity physical loads) (Frýbort et al., 
2016) on the technical-tactical performance of the soccer 
player.

Consequently, the aim of this research was to study the 
effect of RAST-induced fatigue on ET and DMA performance 
in technical-tactical actions in soccer in laboratory situation, 
using the Stroop Task Football Test (STFT) (Calle-Jaramillo 
et al., 2023) at two moments: without fatigue (pretest) and 
with RAST-induced fatigue (postest) (Nara et al., 2023). 
We hypothesize that there will be differences in TI between 
fatigued and non-fatigued soccer players.

Materials and methods

Participants

Thirty-four male soccer players of the U-20 category, 
belonging to the youth divisions of Envigado Fútbol Club, 
a professional soccer club, participated in the study. The 
characteristics of the sample (mean ± SD) were as follows: 
age (18.31 ± 1.07 years), height (178.56 ± 4.35 cm), weight 
(68.58 ± 4.47 kg) and time spent at the club (8.63 ± 0.98 years).  
To determine the sample size, the “A priori: computer requires 
sample size”, t tests (difference between two independent 
means: two groups) function in G-power 3.1.9.7 program 
was used based on the following parameters: effect size 
0.999; probability α<0.05; statistical power (1-β=0.80) and 

two groups; the calculation established a minimum sample 
of 34 players.

Design

This was a quasi-experimental study with a pretest-
postest non-equivalent and longitudinal comparative 
control group (Manterola & Otzen, 2015; Baños et al., 
2019). A group of soccer players were assessed twice using 
the Stroop Task Football Test (STFT) (Calle-Jaramillo et al, 
2023) in two different conditions. First, an assessment was 
performed without fatigue (pre-test) and subsequently with 
RAST-induced fatigue (post-test) (Nara et al., 2023).

Variables

Independent variables: RAST; dependent variables: TI, 
DMA, ET.

The variable ET is expressed in decimal minutes and is 
calculated by dividing the seconds the test lasts by 60 seconds. 
For example, 1 minute and 10 seconds equals 70 seconds, so 
70 seconds equals 1.16 minutes. If the test lasted 50 seconds, 
then 50 seconds equals 0.83 minutes.

Procedure

The Stroop Task Football Test (STFT) evaluates decision-
making (DMA) and execution time (ET) through technical-
tactical actions (passing and driving) to study cognitive 
motor performance in soccer through the Total Index (TI) 
(Calle-Jaramillo et al., 2023). 

In addition, the run-based anaerobic sprint test (RAST) 
has been developed to assess anaerobic power through a 
repeated sprint protocol with variables analogous to the 
Wingate Test (WAnT). The RAST consists of six 35-meter 
sprints separated by 10 seconds of recovery. The characteristic 
distances and recovery time of the RAST protocol suggest 
that it could be an ideal test for assessing RSA (ability to 
repeat sprints) in team sport players competing on the field 
(Nara et al., 2023). 

Given that RSA has been hypothesized to be an indicator 
of physical performance in a soccer match (Rampinin et al., 
2006) and a necessary component of physical fitness in team 
sports, standardized assessment is becoming increasingly 
important (Spencer et al., 2005). An effective RSA test must 
reflect sport-specific movement patterns observed during 
competition (Keir et al., 2013). 

For this reason, the validity of recently developed RSA 
testing protocols has been assessed by comparisons with the 
popular Wingate test (WanT). The WAnT has previously 
been used as a test by which RSA protocols are validated 
(Zagatto et al., 2009). 

There were seven days of difference between both 
tests: STFT without RAST (pretest) and STFT with RAST 
(postest). Both tests were performed in competition season 
at the same time of the day, 48 hours after training. Prior to 
the execution of the tests, participants performed a warm-up 
based on typical soccer actions and similar to the STFT to 
test their understanding of the STFT.

Environmental characteristics: The test was performed 
between 8:00 and 10:00 a.m. at a temperature between 18 
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and 25 degrees Celsius on soccer fields with synthetic turf. 
An official FIFA Golty® ball was used.  

Inclusion criteria: Signed informed consent, completion 
of both tests (pretest and postest) and having attended all 
training sessions of the immediately preceding weekly cycle.  

Exclusion criteria: Having consumed caffeine or any 
other stimulant substance on that day, diagnosis of any 
psychiatric or neurological problem, and physical injury or 
discomfort at the time of the test.   

46 players participated in the study (see Figure 1), seven 
players did not meet the inclusion criteria, and 5 players 
were excluded for having presented injury or physical 
discomfort at the time of the test. Finally, in the analysis of 
the information, the records of 34 players were taken into 
account.  

Ethical considerations: We refer to the ethical provisions 
of the Declaration of Helsinki.

Fig. 1. Flowchart: inclusion/exclusion criteria to obtain the sample

Test design to assess the groups

The Stroop Task Football Test (STFT) was used to assess 
DMA, ET and TI with and without RAST-induced fatigue. 
The test consists of 32 stimuli delivered by a screen (16 stim-
uli with red arrows and 16 stimuli with green arrows), where 
red arrows correspond to passing and green arrows cor-
respond to driving. The arrows may or may not match the 
quadrant (congruent trials vs. incongruent trials). The par-
ticipant must respond to the direction of the arrow and not 
to the location, and must respond to the color of the arrow. 
This allows two responses (type of action and direction of 
movement) to be scored on each stimulus, for 64 possible 
hits. The number of correct answers is divided by the time 
the test lasts (ET), and the result is TI, a value that indicates 
the cognitive motor performance of the soccer player in the 
test (Calle-Jaramillo et al., 2023) (see Figure 2).  

Performance of the STFT at the pretest and at the RAST-
induced postest. After completion of the RAST, participants 
had a 15-second pause before starting the STFT (see Fig-
ure 3). The control group only performed the RAST at two 
different times.

Fig. 2. Scoring of the Stroop Task Soccer Test (STFT). Evaluation 
of trials with their respective stimuli and responses

 

STIMULI	 RESPONSE	 STIMULI	 RESPONSE

Design to evaluate the group before RAST-induced fatigue 
(pretest) and after RAST-induced fatigue (postest)

Fig. 3. Stroop Task Football Test (STFT) before (pretest) and after 
(postest) the Running Anaerobic Sprint Test (RAST)

Finally, the STFT data (Calle-Jaramillo et al., 2023) (see 
figure 3) were transcribed in IBM SPSS Statistical Software 
version 23®. Likewise, the duration of the sprints (RAST) 
was recorded using a manual stopwatch (CASIO - HS - 3V 
- 1RDT, Dimensions H x W x D: 62.00mm, 63.50mm, and 
17.00mm, Weight: 40.30g). 

Results

To begin the description of the results, we proceeded to 
evaluate the normality of the variables (DMA, ET and TI) by 
comparing the data of the subjects intergroup (control group 

STFT (Postest)
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vs experimental group) and intragroup (pretest - postest) 
from the Shapiro - Wilk test (see table 1). The results indicated 
that in the pretest the DMA and ET variables of the control 
group and the experimental group presented non-normal 
distribution (p<0.05), but in the case of the TI variable, 
both groups presented normal distribution (p>0.05). On the 
other hand, in the post-test, the DMA variable in both the 
control and experimental groups and the ET variable in the 
control group presented non-normal distribution (p<0.05), 
however, the TE variables in the experimental group and the 
TI variable in the control and experimental groups presented 
normal distribution (p>0.05) (see Table 1).

Table 1. Normality of variables

Group
Shapiro-Wilk

Statistic gl p

Pretest DMA
Control 0.861 18 0.013

Experimental 0.815 16 0.004

Pretest ET
Control 0.889 18 0.037

Experimental 0.886 16 0.049

Pretest TI
Control 0.943 18 0.327

Experimental 0.895 16 0.068

Postest DMA
Control 0.850 18 0.008

Experimental 0.791 16 0.002

Postest ET
Control 0.894 18 0.046

Experimental 0.973 16 0.882

Postest TI
Control 0.946 18 0.372

Experimental 0.968 16 0.810

Comparing each of the groups before the intervention 
process, statistically significant differences were found between 
the experimental group and the control group in the DMA and 
ET variables; both in favor of the experimental group. In the 
case of the DMA variable, the difference had a significance 
lower than 0.05 and a large effect size (d=0.80), however, its 
statistical power (1-β=0.60) was below the reference value 
(0.80), i.e., there may be a type 2 error in 40% because there was 
a rejection of the null hypothesis in this contrast (see Table 2).

In the case of the ET variable, the experimental group had 
a median decimal time of 0.95 (RI=0.11) much lower with 

Table 2. Comparison between the experimental and control groups in the pretest of the DMA and ET variables

Variable Group Md IR UMW p d 1-β

DMA
Experimental (n=16) 62.00 5.00

74.00 0.015 0.80 0.60
Control (n=18) 58.00 8.00

ET
Experimental (n=16) 0.95 0.11

22.00 0.001 2.14 0.99
Control (n=18) 1.20 0.16

respect to the control group (Md=1.20; IR=0.16), a difference 
that was statistically significant with a very large effect size as 
was its statistical power (p<0.01; d=2.16; 1-β=0.99); which 
indicates that in the two variables described above it is not 
possible to assume the groups as homogeneous, especially with 
regard to the ET variable, in other words, the experimental 
group was superior to the control group (see Table 2).

In relation to the TI variable, the comparison between 
the two groups was made with the Student’s t-test, where, in 
addition to normality, compliance with the homoscedasticity 
assumption was verified (f=0.001; p=0.981), assuming 
equality between variances. The comparison showed that 
the experimental group (M=63.80; SD=8.60) presented a 
higher rating than the control group (M=46.50; SD=8.14), a 
difference that was statistically significant, with a very large 
effect size and a probability of committing a type 2 error 
almost null (p<0.01; d=2.13; 1-β=0.99); therefore, in the TI 
variable, the groups were also non-equivalent before the 
intervention process (see Table 3).

Subsequently, the two groups were compared after the 
application of the independent variable (RAST-induced 
fatigue), where the behavior of the dependent variable DMA 
was similar and without statistically significant differences 
(P>0.05). In the case of the ET variable, the statistical difference 
between the experimental group (Md=1.10; IR=0.17) and the 
control (Md=1.28; IR=0.19) was significant, with large effect 
size as well as statistical power (P<0.01; d=1.27; 1-β=0.94); 
therefore, in the DMA variable, the experimental group in 
the postest ended up being equivalent to the control group. 
However, the ET variable evaluated after fatigue had a better 
performance in the experimental group, i.e., it was still better 
than the control group (see Table 4).

Regarding the TI variable, the experimental group 
presented a decrease in its score (M=54.37; SD=8.96), 
however, this value was higher than that of the control 
group (M=46.63; SD=6.09), a difference that was statistically 
significant (p<0.01); d=1.07; 1-β=0.85); therefore, the 
experimental group, as before the intervention, was better 
than the control group (see Table 5).

In the comparison between pretest and postest of 
the three dependent variables, there were no statistically 
significant differences (see Table 6 and 7).

Comparing the results between the pretest and postest 
of the experimental group, that is, after the fatigue induced 
by the RAST, in the case of the DMA variable, no statistically 

Table 3. Comparison between the experimental and control groups in the pretest of the TI variable

Variable Group M SD t p Mean differences IC95 d 1-β

TI
Experimental (n=16) 63.80 8.60

-6.023 0.001 -17.305 -23.157 -11.453 2.13 0.99
Control (n=18) 46.50 8.14

gl=32
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significant differences were found; while for the ET variable 
there were statistically significant differences, with a large 
effect size and a possibility of committing a type 2 error of 
0%. (p<0.01; d =1.38; 1-β=1.00) (see Table 8).

In the TI variable, there was a statistically significant 
difference, with large effect size and statistically high power 
(p<0.01; d =1.16; 1-β=0.99) between the pretest (M=63.80; 
SD=8.60) and postest (M=54.37; SD=8.96) (see Table 9).

Discussion

The aim of this research was to study the effect of RAST-
induced fatigue on performance in execution time (ET) 
and decision making (DMA) in technical-tactical actions 

Table 4. Comparison between the experimental and control groups in the post-test of the DMA and ET variables

Variable Group Md IR UMW p d 1-β

DMA Experimental (n=16)
Control (n=18)

61.50
61.00

6
10 120.00 0.403

ET Experimental (n=16)
Control (n=18)

1.10
1.28

0.17
0.19 51.50 0.001 1.27 0.94

Table 5. Comparison between the experimental and control groups in the post-test of the TI variable

Variable Group M SD t p Mean differences IC95 d 1-β

TI
Experimental (n=16) 54.37 8.96

-2.973 0.006 -7.737 -13.036 -2.436 1.07 0.85
Control (n=18) 46.63 6.09

gl=32

Table 6. Comparison between pretest and postest of the DMA and ET variables of the control group

Variable Valuation Md IR Z (Wilcoxon) p d 1-β

DMA Pretest
Postest

58.00
61.00

8.00
10.00 -1.72 0.086

ET Pretest
Postest

1.20
1.28

0.16
0.19 -0.87 0.384

Table 7. Comparison between pretest and postest of the TI variable of the control group.

Variable Valuation M SD t p Mean differences IC95   d 1-β

TI Pretest
Postest

46.50
46.63

8.14
6.09 -0.091 0.93 -0.1338 -3.2486 2.9808

gl=17

Table 8. Comparison between pretest and postest of DMA and ET variables of the experimental group

Variable Valuation Md IR Z (Wilcoxon) p d 1-β

DMA Pretest
Postest

62.00
61.50

5.00
6.00 -1.230 0.219

ET Pretest
Postest

0.95
1.1000

0.11
0.17 -3.182 0.001 1.38 1.00

Table 9. Comparison between pretest and postest of the TI variable of the experimental group

Variable Valuation M SD t p Mean differences IC95     d 1-β

IT
Pretest 63.80 8.60

 6.949   0.001 9.43467 6.5409 12.3283 1.16 0.99
Postest 54.37 8.96

gl=15

in soccer in a laboratory situation, using the Stroop Task 
Football Test (STFT) (Calle-Jaramillo et al., 2023) in young 
soccer players at two different times: without fatigue (pretest) 
and with RAST-induced fatigue (postest).

Previous studies such as the “Repeated Interval 
Loughborough Soccer Passing Tests: An Ecologically Valid 
Motor Task to Induce Mental Fatigue in Soccer” (Bian et 
al., 2022), evaluated cognitive behavior in 15 young soccer 
players (mean age 22.0, SD: 2.5 years) following mental 
fatigue, showing negative effects on penalty time (+5.9 ±4.9 
vs. +5.4 ±4.2 s, p = 0.748) and passing accuracy (-1.4 ±1.5 
vs.-1.0 ±1.3, p= 0.465) in the Loughborough Soccer Passing 
Tests (LSPT). Comparing the results of the previous research 
with those found in this study, similarities are found in terms 
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of time, since ET tends to increase in fatigue condition; 
however, at the same time it differs, since the DMA in the 
technical action of passing and driving was not affected by 
the presence of fatigue.

Another study analyzed the effect of mental fatigue on 
decision-making in 20 male professional soccer players (mean 
age 22.6 years, SD: 3.3), using the Stroop task (accuracy and 
response time) to assess inhibitory control before and after 
mental fatigue induced by the 15-minute Stroop task and 
the 30-minute Stroop task, finding an increase in response 
time during the Stroop task after the 30-minute Stroop task 
condition (F(2,17) = 6.57, p = 0.03) compared to the 15-min 
Stroop task and control conditions (Effects of mental fatigue 
on passing decision-making performance in professional 
soccer athletes) (Gantois et al., 2020). Thus, reaction time 
was also affected by mental fatigue; results similar to those 
reported in this study.

In addition, other research showed the impact of 
mental fatigue on decision-making in soccer. Twelve male 
soccer players (mean age 19.3 years, SD: 1.5) performed 
a decision-making test preceded in a randomized order 
by 30 min of Stroop task (mental fatigue) or 30 min of 
magazine reading (control). Soccer-specific decision-
making performance was assessed through accuracy and 
pass response time using edited video clips of professional 
soccer matches. Decision-making accuracy was lower and 
response time was longer after the Stroop task that generated 
mental fatigue. Response accuracy was likely lower in 
the mental fatigue condition (80.9 ± 6.4%) compared to 
the control condition (85.7 ± 4.9%; SD = -0.89 ± 0.73). 
Similarly, response time was probably slower in the mental 
fatigue condition (768 ± 134 ms) compared with the control 
condition (685 ± 156 ms; SD = 0.49 ± 0.47). Comparing 
the results of the previous research with those found in our 
study, similarities are found regarding ET, since it tends to 
increase TI in fatigue condition; however, at the same time 
it differs, since decision making in the technical action of 
passing and driving was not affected by the presence of 
fatigue (Smith et al., 2016).

Similarly, a study by Frýbort et al. (2016), showed 
that physical load affected speed, but not decision-making 
accuracy in 42 semi-professional male elite soccer players 
(mean age 18.0 ± SD: 0.9), evidencing that high-intensity 
exercise negatively affected visuomotor response time 
compared to moderate-intensity exercise due to physiological 
fatigue. The results showed a mean effect (Z-test = 0.34) 
and ANOVA (897.02 ± 57.46 vs. 940.95 ± 71.14; p = 0.002), 
which are similar to those reported in this study, where TE 
and not DMA changed due to the presence of fatigue, which 
in this case was also physically induced.

Understanding that elite soccer has a multifactorial load 
(psychological, physical, cognitive) that induces mental, 
central and/or peripheral fatigue, it is necessary to evaluate 
the technical tactical performance of the player when he 
has all types of fatigue combined or when he has the types 
of fatigue separately, so it is suggested for future research 
to analyze the cognitive motor behavior according to the 
type(s) of induced and non-induced fatigue at different 
times of the season. Not isolating and not combining the 
types of fatigue to evaluate the player’s performance is an 
aspect to be taken into account for future research.

Conclusions

After the intervention (RAST-induced fatigue), the 
experimental group showed a decrease in the figures of the 
ET and TI variables, but not in the DMA variable, while 
the control group remained stable in all variables. In other 
words, decisional time and motor time, components of 
the ET variable and essential for rapid decision-making, 
increased in the postest.  

Although the intervention in the experimental group 
decreased performance in two of the three variables (ET and 
TI), this was not lower than the figures of the control group, 
however, the intervention shows that the soccer players are 
susceptible to RAST-induced fatigue in the experimental 
group.
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Soccer (Passing and Driving) in a Laboratory Situation

ВПЛИВ УТОМИ, СПРИЧИНЕНОЇ АНАЕРОБНИМ СПРИНТ-ТЕСТОМ 
НА ОСНОВІ БІГУ, НА РЕЗУЛЬТАТИВНІСТЬ ЗА ПОКАЗНИКАМИ ЧАСУ 
ВИКОНАННЯ ТА ПРИЙНЯТТЯ РІШЕНЬ ПІД ЧАС ТЕХНІКО-ТАКТИЧНИХ ДІЙ 
У ФУТБОЛІ (ПЕРЕДАЧА ТА ВЕДЕННЯ М’ЯЧА) У ЛАБОРАТОРНІЙ СИТУАЦІЇ

Гільєрмо Андрес Калле-Харамільо1ABCD, Енок Валентин Гонсалес-Паласіо2ABCD, 
Андрес Рохас Харамільо2ABCD, Хосе Антоніо Гонсалес-Хурадо1ABCD
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Авторський вклад: A – дизайн дослідження; B – збір даних; C – статаналіз; D – підготовка рукопису; E – збір коштів

Реферат. Стаття: 8 с., 9 табл., 3 рис., 27 джерел.

Мета дослідження. Анаеробний спринт-тест на основі бігу (RAST) був розроблений для оцінки анаеробної потуж-
ності та рівнів утоми за допомогою протоколу повторного спринту. Метою цього дослідження було вивчення впливу 
втоми, спричиненої тестом RAST, на результативність за показниками часу виконання (ET) і прийняття рішень (DMA) 
під час техніко-тактичних дій у футболі в лабораторній ситуації. 

Матеріали та методи. Квазіекспериментальне, лонгітюдне порівняльне дослідження з попереднім і підсумковим тес-
туванням. Дві групи футболістів (n = 34), поділені на контрольну (n = 18) та експериментальну (n = 16), оцінювали двічі 
в два різні моменти часу. 

Результати. Беручи до уваги p-значення, розмір ефекту та статистичну потужність, спостерігаються відмінності до та 
після тесту RAST у змінних «загальний індекс» (TI) та «час виконання» (ET), а у змінній «прийняття рішень» (DMA) – ні. 
З другого боку, контрольна група залишалася стабільною обидва рази.  

Висновки. Після втручання в експериментальній групі спостерігалося зниження значень змінних ET та TI, але не 
змінної DMA, іншими словами, показники часу прийняття рішення та моторного часу, які є компонентами змінної ET та 
є істотно важливими в момент швидкого прийняття рішень, зросли за результатами підсумкового тестування.  

Ключові слова: втома, результативність, пізнання, тест Струпа на виключення нерелевантної інформації, футбол.
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