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Mental fatigue changes from regular season to play-offs in
semiprofessional soccer: A comparison by training days
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phase and the play-offs. Fifty-three players (M,,. = 24.59years) for two teams
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participated during the 2020/21 season. Mental load was measured with a Likert
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questionnaire. Mental fatigue was quantified with a Visual Analogue Scale. Four
trainings were recorded each week (Monday = MD+1, Wednesday = MD-4,
Thursday = MD-3 and Saturday = MD-1), with a competitive match on Sunday
across 10weeks (five dates of regular season - five dates of play-offs). A Linear

Correspondence Mixed Model was performed with R-studio, using the training days and the
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competitive phase as independent variables. The influence of time played as co-
variable was also checked. Results showed MD+1 as the more mentally fatiguing
day in both phases, although MD-4 were the training with higher mental load
reported (p = 0.001). Comparing phases, mental fatigue was significantly higher
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during the play-offs (p = 0.037). With regard time played, players that did not
usually play showed a decrease in mental load during the play-offs. Then, we
recommend coaches to use recovery strategies for mental fatigue, avoid mentally
fatiguing tasks close to competition and considerer the time played as a factor
which may contribute to individual differences in player mental fatigue.

KEYWORDS

applied sporting practice, cognitive fatigue, longitudinal, mental load, real soccer matches,
soccer demands

1 | INTRODUCTION physically fatiguing.’ Mental fatigue is a psychobiological

state caused by prolonged brain demanding activity re-

Soccer, like most intermittent team sports, is a complex  flecting both psychological-subjective and biological alter-

sport, with multiple factors contributing to successful per-
formance.! One of the factors which has attracted a great
amount of scientific attention is fatigue,” where a special
interest on neuromuscular and metabolic fatigue has
been observed.’ However, soccer also poses high demands
on the brain.* Indeed, soccer may be mentally as well as

ations.® The symptoms of mental fatigue depend on each
athlete specifically, as Russell et al.” showed in a qualita-
tive study that checked how athletes perceived mental fa-
tigue, although several studies have shown that induced
mental fatigue courses subjectively with increased feelings
of mental fatigue, behaviorally with cognitive or reaction
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time impairments and physiologically with changes in the
electroencephalogram signal or an activation of the para-
synthetic activity.* It has been well defined that mental fa-
tigue significantly impair soccer performance.'®!! Indeed,
it has been showed that mental fatigue courses in soccer
players with a decrease in physical efforts, which seems to
be caused by a mental fatigue-associated increase in the
physical exertion,'? higher impairments in shooting and
passing performance,'>"” or a trend of mentally fatiguing
players to stay in close proximity to their teammates, re-
sulting in poor dispersion across the pitch.' Therefore, it is
not surprising that researchers have recently focused their
attention towards mental fatigue.

Soccer game scenarios imply vigilance, decisions
making, emotions or constantly processing information
causing mental fatigue in soccer players.'’ Mental fatigue
may impair soccer physical'? and technical-tactical per-
formance.""*'* Therefore, controlling and limiting the
presence of mental fatigue may be important for enhanc-
ing soccer performance.® Mental fatigue is not however
limited to competition.16 Indeed, the authors reported
higher perceptions of mental fatigue during the prepara-
tion camps when compared with competitions in netball
players. It may be caused by the intentional stress induced
during preparation camps to know how players respond
during competitions in presence of mental fatigue and the
intentional individualization of programming aspects to
minimize mental fatigue close to competition as recovery,
coaching approach or scheduling. However, this finding
remarks the importance to routinely monitor mental fa-
tigue during training and competition and the importance
of coaches to manage mental fatigue. For example, the use
of more or less mentally fatiguing tasks'”'® may determine
the training adaptations to mental fatigue and its effects.
To control and manipulate mental fatigue adequately,
more information is however needed to understand how
mental fatigue could evolve along a longitudinal com-
petitive season. It has been previously checked over two
full netball seasons.'® The authors concluded that mental
fatigue significantly fluctuate across a season, and that
mental fatigue differs from physical fatigue, tiredness,
stress, mood and motivation. This information remarks
the importance of include mental fatigue as independent
measure; coaches can use this information to adapt the
mental exigences of the tasks to the state of mental fatigue
of the players or to decide to use or not use strategies to
counterattack mental fatigue. The evolution of mental fa-
tigue over time has been also checked along a professional
padel competition,” where consecutive matches are
played. These authors concluded that play professional
padel matches significantly increase mental fatigue, but
the state of mental fatigue was significantly higher before
the second match of the day when compared with the first

match of the day. This study also suggests that a night of
normal sleep post-matches countermeasure the state of
mental fatigue. This adds information for coaches about
the measure and management of mental fatigue during
the tournament. Specifically, in soccer would be interest-
ing to compare between different season phases, as play-
off or a regular league with similar practical applications.

Due to the lack of researches on this aspect in team
sports, experts have raised the importance of investigat-
ing the longitudinal evolution of mental fatigue.! Few
studies have analyzed mental fatigue during a longitudi-
nal period in soccer. Abbott et al.** showed that during a
full-competitive season professional under-23 soccer play-
ers reported to be mentally fatigued for 2days following
a match. This finding was confirmed also by Thompson
et al’ in an English elite-academic soccer players.
Although these studies were performed in a very specific
contexts and teams a low completion rate was observed,
suggesting the need for replication with greater data con-
sistency and number of athletes. Based on all this informa-
tion, coaches should perhaps try to reduce the cognitive
exigence of their training tasks for 48h after matches
searching for a well recovery of mental fatigue. Although,
it could depend on other contextual variables as the result
of the previous match, due to significant lower levels of
mental fatigue reported 48 h after a won match compared
to a lost one.*” The authors also reported that mental fa-
tigue was higher during the early- and mid-season phase
than during the late-season phase of the regular season,
although, an increase in the percentage of match win-
nings in the late-season phase by the team analyzed could
explain these results.

1.1 | The present study

The information about the longitudinal evolution of men-
tal fatigue may help coaches to know the state of mental
fatigue of their players and perform a correct management
of this subtype of fatigue. Abbott et al.** and Thompson
et al.” described the recovery of the mental fatigue after
a competitive match. However, less is known about how
mental fatigue evolves across the rest of the microcycle
after a competitive match. This information may allow a
further analysis about typical manifestations of mental fa-
tigue in soccer players.

Abbott et al.** also answered to the differences be-
tween parts of the regular season in the mental fatigue
reported by players. Many soccer leagues (e.g., England
Championship, Spanish Second Division...) are charac-
terized by the presence of play-offs in the last part of the
season, where the best teams of the regular season play
a range from two to five eliminatory matches to promote
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to a high-level league. Know how mental fatigue change
from the regular season to a play-off phase could also
allow coaches to adapt the training mental exigences to
the mental fatigue-levels of their players. This informa-
tion seems of importance due the importance of play-
offs which determine the promotion/not promotion (i.e.,
performance) to a higher category, based on the negative
effects that mental fatigue causes on soccer performance
and the special cognitive (i.e., players play vs. the best
players of the season, which may increase the cognitive
complexity) and emotional (i.e., monetary rewards, per-
sonal recognition) that play-offs may cause. To the best of
our knowledge, no previous studies have answered this re-
search question in soccer. Other study has investigated the
longitudinal evolution of mental fatigue along different
parts of the season in netball,' but it has not been previ-
ously checked in soccer.

Also, researchers agree about the existence of indi-
vidual characteristics influencing the specific mental
fatigue reported by each player.'> However, information
about what variables influences the interindividual dif-
ferences in mental fatigue reported between different
members of the team is currently lacking. The study
analyzed time played as interindividual variable among
players. From a conditional viewpoint it has been well
defined that a higher time played results in more phys-
ical fatigue.> No previous studies have analyzed the ef-
fects of this variable on mental fatigue. A higher time
played may results in higher times of cognitive efforts,
although, players provided with less playing time may
experience negative emotions. Then, due to it is difficult
to anticipate the effects of this variable on mental fa-
tigue and it is mandatory that coaches decisions results
in there is players with higher and less time played, this
variable may be of interest.

Therefore, the main purpose of the present study was
to explore potential differences in mental fatigue per-
ceived by players between the regular season and play-offs
comparing by trainings. Also, the present study explored
the influence of time played in the interindividual differ-
ences for mental fatigue between the players of the team.

2 | METHODS

2.1 | Experimental design

All procedures were approved by the local research eth-
ics committees and follow the ethical principles for medi-
cal research involving human subjects set by the World
Medical Association Declaration of Helsinki. Participants
were provided with written instructions outlining the
studies procedures but were not informed of their aims.

Considering the purpose of this study, a total of 10 weeks
of trainings with a competitive match in each week of each
team were analyzed. The decision to analyze 10 weeks was
based on the idea to analyze the same number of play-offs
and regular season matches. Play-off's phase implied a
total of five matches in that season. Therefore, the previ-
ous 5weeks (i.e., last five matches of the regular season)
before starting the play-offs were also analyzed. Match
days (MDs) were always on Sunday. Regarding weeks
training sessions, both teams performed four training ses-
sions per week (Monday = MD+1; Wednesday = MD-4;
Thursday = MD-3; and Saturday = MD-1). Training or-
ganization, type, and number of tasks per training were
the same between the two phases of the season. Only
tactical information (i.e., based on the previous and the
following match) differed between phases of the season.
Researchers have a meeting with the staffs of the teams
before the first training of each week. In the start of the
project, we agree to decide an established number of
four tasks (10 min the first and second tasks, 15min the
third and fourth tasks) preceded by 10min warm-up in
each training. All these tasks were possession games with
the same rules in the two teams, in agreement with the
coaches. The content was based on the previous result and
the next match. Players conducted the mental load and
mental fatigue questionnaires using a laptop, tablet, or
mobile phone within 10 min following the completion of
the training session. The chronological explanation of the
procedure is reported in Figure 1.

Participants were encouraged to sleep at least 7 h per
night and asked to have a similar meal during the study.
All the trainings and measures were conducted at the
same time of the day (the timeframe of the trainings was
9 p.m.-11p.m).

To improve metacognition, mental load, mental fatigue
and RPE were previously defined to players. Indeed, a pre-
vious familiarization with the concepts and scales was
performed. Mental load was defined as the cognitive and
emotional efforts that players must to perform to achieve
the purpose of the tasks.!” For this variable, an example
of “nothing effort perceived” may be a very easy cogni-
tive task where also the possibilities to success are high.
This may be a 2x 1 task where only are 1 teammate (i.e.,
one possibility of decision) and 1 rival (i.e., only one at-
tentional focus in defenders) with numerical superiority,
meanwhile, an example of “maximum possible effort per-
ceived” may be the contrary 5 X 6 situation. Mental fatigue
is defined as a psychobiological state caused by prolonged
periods of demanding cognitive activity. Descriptors previ-
ously reported by athletes were showed to the players. RPE
was defined as the ratio of physical exertion perceived by
players. An example of “nothing effort perceived” may be
a typical possession game (usually named “rondo”) where
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FIGURE 1 Chronological explanation of the measures and variables obtained.

attackers are situated as a circle and only the defenders
situated in the center of the circle have the highest range
of movement. On the contrary, an example of “maximum
possible effort perceived” may be a 5x6 tasks in a high
dimension pitch.

2.2 | Sample

A total of 53 male players (M,, = 24.6years) of two
Spanish semiprofessional soccer teams (N Team A = 25,
M,ge Team A = 22.3years; N Team B = 28 M,,. Team
B = 24.9years) participated in this study. All participants
had a minimum of 10years of training experience and
competed in the Spanish third division during the 2020-

2021 season.

2.3 | Instruments and outcomes
2.3.1 | Questionnaire to quantify the
mental load

We used the Questionnaire to Quantify the Mental Load
(QQML) with the purpose to quantify the perceived men-
tal exigence caused by each training or match in these
soccer players.” This questionnaire is composed by three
items: Ratio of Perceived Exertion (RPE; How much
physical activity was required?), cognitive demands (How
much cognitive effort was required?) and difficulty to con-
trol the emotions (How difficult is control the emotions?).

The range of responses of each item was in the format
of Likert's Scale (0-10), where 0 was nothing, effort per-
ceived and 10 was the maximum possible effort perceived.

2.3.2 | Visual Analogue Scale for
mental fatigue

The 10-cm Visual Analogue Scale (VAS) was used to
quantify the subjective feelings of mental fatigue reported
by players, where 0 was no mental fatigue perceived’ and
10 was the maximum possible degree of mental fatigue
perceived. This subjective measure of mental fatigue has
been used in several studies that quantify mental fatigue
in sport activities.**** Subjects were asked to indicate the
perceived level of mental fatigue placing a mark on the
VAS 10-cm line. The left side of the scale indicated “not at
all,” while the right side indicated “maximum.”

To clarify it, both VAS and QQML were 2Xx 10 points
scales. The 10mm VAS has come from the 100mm VAS.
In the present study, this adaptation from 100 to 10 mm
in VAS was performed because researchers thought that
the use of 2x 10 points scale is easiest for players when
compared with use 1x10 points scale and 1x 100 point
scale. The main different in the application of these scales
was that VAS was presented as a sliding scale from 0 to
10, meanwhile, in the QQML players had to select a spe-
cific number from 1 to 10. This was performed because
researchers used the original functioning of the scales, but
in future studies the presentation of the scales in the same
form may be better for players.
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TABLE 1 Mental load and MF reported by each training. A comparison between regular season and play-offs

Regular season scores by training days

Variables RS Play-off MD+1

RPE 5314014 497 +£0.11% 4,79 + ,18%Ckxdx

Cognitive load 524+0.14 5294012 4.42 + 190w

Emotional load 498 +0.18  510+0.12 4.43 1+ 220w

Mental fatigue 3.87+£0.18  4.09 +0.11 4.37 + 210w
perceived

MD-4 MD-3 MD-1

6.40 &+ .18%C%xx 553 4 18M0%ex 408 4 2N Ok

4.45 + 20D Cx
411 & 2400w
2.86 + 223Dk

5.81 + .18%%erk
5.39 4 228w
3.77 + 21%b*

6.07 + 1930
5.77 + 228w
4.20 + 2] e

Note: RS = Regular season; a = Significative differences compared to MD+1; b = Significative differences compared to MD-4; ¢ = Significative differences
compared to MD-3; d = Significative differences compared to MD-1. Inter-phases comparison per day: e = Significative differences between MD+1 of regular
season and MD+1 of play-offs phase; f = Significative differences between MD-4 of regular season and MD-4 of play-offs phase; g = Significative differences
between MD-3 of regular season and MD-3 of play-offs phase; h = Significative differences between MD-1 of regular season and MD-1 of play-offs phase;
Inter-phases comparison between days: i = significative differences in MD+1 to MD-4 change between regular season and play-off phase; j = significative
differences in MD-4 to MD-3 change between regular season and play-off phase; k = significative differences in MD-3 to MD-1 change between regular season
and play-off phase; | = significative differences in MD-4 to MD-1 change between regular season and play-off phase; m = significative differences in MD+1 to
MD-3 change between regular season and play-off phase; n = significative differences in MD+1 to MD-1 change between regular season and play-off phase.

*p<0.05; **p<0.01; ***p <0.001.

2.3.3 | Time played by players

Researchers performed the next codification of the time
played: 0 = players that did not play any minute in the
last match; 1 = players that played <45min. in the last
match; 2 = players that played more than 45min. in the
last match.

2.4 | Data analysis

Data were analyzed with R-studio.?® A linear mixed model
(LMM) was performed using lme4,”’ to test the differ-
ences in mental load and mental fatigue perceptions be-
tween seasons-phases by each training. LMM lets analyze
data with a hierarchical structure in nesting units and
has demonstrated its ability to cope with unbalanced and
repeated-measures data. Mental load and mental fatigue
were recorded after each training and each training/week
were nested for a specifical season phase. Training days
(i.e., MD+1, MD-4, MD-3, MD-1) and season phase (i.e.,
regular season or play-offs) were included as independent
variables in the analysis. Mental load and mental fatigue
reported were the dependent variables. Firstly, a general
comparison of the medium values for mental load and
mental fatigue between phases were performed. Secondly,
an intra-phase comparison of the mental load and men-
tal fatigue perceptions was performed between different
training days into the same phase (i.e., MD+1 vs. MD-4
vs. MD-3, vs. MD-1, all of these during regular season or
play-offs phases). Finally, an interphase comparison of
mental load and mental fatigue perceptions for each day
between phases (i.e., MD+1 of regular season vs. MD+1 of

play-offs; MD-4 of regular season vs. MD-4 of play-offs...)
was performed. All these analyses were also performed in-
cluding teams as independent variable to test the variabil-
ity between teams. We only showed the fixed factors in the
present study. On the other hand, researchers included
the time played by players as co-variable (as previously ex-
posed and coded) to test the effect of time played on men-
tal load and mental fatigue according to each training and
season phase. Significance was set at *p <0.05, **p <0.01,
k1) < 0.001.

3 | RESULTS

Table 1 shows the mental load and mental fatigue re-
ported by semiprofessional soccer players during the
regular season and the play-off phases. With regard gen-
eral scores, significantly higher mean scores in RPE were
reported during regular season with respect to the play-
offs (p<0.01). On the contrary, no significantly higher
mean scores in mental fatigue, cognitive and emotional
efforts was observed in the play-offs compared to the reg-
ular season. With regard trainings into the same phase,
similar results were observed in the regular season and
the play-offs. Specifically, significant changes were found
between all training days for mental load and mental fa-
tigue in both phases. MD-4 was identified by players as
the most mentally demanding training, followed by MD-3,
MD+1 and MD-1 (p<0.001 when compared MD-4 with
MD-3, MD+1 and MD-1). However, MD+1 was identi-
fied as the most mentally fatiguing training, followed by
MD-4, MD-3 (p = 0.03 when compared with MD+1 and
MD-4) and MD-1 (p <0.001 when compared with MD+1
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Play-off scores by training days

MD+1 MD-4 MD-3

4.53 4 19D 5.92 + .20%bew 5.84 + 20nbew

6.15 + 2080k
5.91 + 238w

6.13 + 2080k
5.92 + 24% e

4.61 + 223wk

4.56 + 2020
4.52 + 2300

5.24 + 22bwsC

= MD+1
= MD-4
= MD-3
= MD-1

3.50 %
3.48
295 ——

Mental Fatigue

Team1 Team 2
Play-Offs

Team 2

Team 1

Regular Season

FIGURE 2 Combined effects of team X season phase X training
days on mental fatigue.

and MD-4). With regard the same training day between
different phases, significantly higher RPE scores were
observed for MD-4 (p = 0.03) and MD-1 (p<0.01) in the
regular season compared to the play-offs. Also, mental fa-
tigue was higher in MD-1 in the regular season than in the
play-offs (p <0.001). On the contrary, significantly higher
emotional efforts in MD-3 (p = 0.04) and significantly
higher mental fatigue in MD+1 (p = 0.04) and MD-4
(p = 0.04) were reported in the play-offs than in the reg-
ular season. The inter-phases comparison between days
checked the existence of significative differences between
two different training/weeks comparing regular season
and play-offs. According to these results, differences in
RPE from MD-4 to MD-3 (p<0.01) and from MD+1 to

4.01 + 223 wwrbu

Inter-phases Inter-phases

MD-1 per day between days
b,
3.64 + ,19%>Ckx B **j,m
*
f
4.39 + 20>k
413 + 2300 *
b,
2.41 + '223 Coeskesge ***e ***n
*k
£h 1
*
k,m

MD-3 (p<0.01) between phases were found, where the
highest differences between trainings appear in the reg-
ular season. Moreover, changes for mental fatigue from
MD+1 to MD-1 (p <0.001), from MD-4 to MD-1 (p <0.01),
from MD-3 to MD-1 (p = 0.03) and from MD+1 to MD-3
(p<0.03) were higher in the play-offs phase than in the
regular season.

Figure 2 showed the variability between teams on men-
tal fatigue. No significant changes in the mental load re-
ported were observed between teams (only, a significant
higher cognitive effort [p = 0.01] on MD-1 reported by
Team 1). No significant combined effect of team X season
phase x training day was observed. Figure 2 shows that
although the mental fatigue reported by the Team 1 was
higher in most of the cases (p = 04 on MD-3; p = 03 on
MD-1; p<0.001 on MD+1), the tendency of the two teams
in both phases was similar.

Figures 3-6 shows the changes from regular season
to play-offs phase exploring the influence of time played
by players on RPE (Figure 3), cognitive efforts (Figure 4),
emotional load (Figure 5) and mental fatigue (Figure 6)
before each training.

No significant changes were observed on RPE in
MD+1, MD-4 and MD-3 between season phases according
to time played. That is, when compared players that played
the same range of minutes (i.e., 0, <45 or >45min) be-
tween the two different phases, no significant differences
were observed on RPE in these days. In MD+1, players
that played 0 or <45 min showed significant higher values
of RPE (p<0.001) than the players that played >45min,
but it was similar both in regular season and play-offs. In
MD-4 and MD-3, the values of RPE did not show signifi-
cant differences between players in both phases similarly.
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On the contrary, a nearly significant change occurred on
RPE between season phases in MD-1 (p = 0.06). In this
case, all players showed a similar RPE in MD-1 during
the regular season. Differently, players that played 0 min
showed a significant decrease (p = 0.02) on this variable
when compared with players that played <45 and >45min
in the play-offs season.

No significant changes were observed on cogni-
tive load in MD-4 and MD-3 between season phases

according to time played. The cognitive load reported
by players on these days was similar for all players sim-
ilarly in both phases. On the contrary, a nearly signif-
icant change on cognitive load between season phases
was observed in MD+1 (p = 0.06 in players that played
>45min) and MD-1 (p = 0.07 in players that played
>45min). Specifically, in MD+1, cognitive load was
significantly higher (p <0.001) in players that played
0 and <45min than in players that played >45min.
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This was similar in both phases, however, the cognitive
load reported by players that played 0 min was nearly
significantly higher (p = 0.06) in play-offs when com-
pared with the regular season. With regard MD-1 non-
significant differences were observed between groups
of players in this variable during the regular season,
On the opposite, during the play-offs phase, players
that played 0 min showed a significant decrease in this

Season phase

variable on MD-1 (p = 0.01) when compared with play-
ers that played <45 or >45min.

No significant changes were observed on emotional
load in MD-4 between season phases according to time
played. A significant change (p = 0.01) in the emotional
load between groups of players were observed on MD+1
from regular season to play-offs. Specifically, a significant
increase from regular season to play-offs on this variable
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was observed in players that played 0 min (p = 0.03), while
no significant changes were observed in players that played
<45 and >45min. On MD-3, a nearly significant differ-
ence (p = 0.06) was observed between phases. Specifically,
in MD-3 during the regular season the smallest values
of emotional load were reported by players that played 0
and >45min. On the contrary, these players showed the
highest values in this variable during the play-offs. A sig-
nificant increases were observed in the emotional load on
MD+3 from regular season to play-offs (p = 0.03 in play-
ers that played 0 min and p = 0.04 in players that played
>45min). With regard MD-1, a nearly significant change
between groups of players were observed (p = 0.06), due
to players that played >45min showed significant higher
values of emotional load during the regular season than
during the play-offs (p = 0.01).

No significant changes were observed in mental fatigue
between season phases for any training according to time
played. All groups of players showed a non-significant
increase on mental fatigue reported from regular season
to play-offs in MD+1. Similar values of mental fatigue re-
ported were observed in all groups of players on MD-4 and
MD-3 in both season phases. On MD-1, a small decrease
in this variable were observed from regular season to play-
offs in all groups of players.

4 | DISCUSSION

The main purpose of the present study was to test possible
differences in mental load and mental fatigue perceptions
between training of two different phases of the season
(i.e., the last 5-weeks of the regular season and the 5-
weeks of the play-offs) in semiprofessional soccer players.
The main findings of the study were: (1) semiprofessional
soccer players identified MD-4 and MD-3 as the more
mentally demanding trainings of the weeks, (2) despite it
was not identified as the more mentally demanding train-
ing, MD+1 was identified as the more mentally fatiguing
training of the week in both phases, (3) in general, semi-
professional soccer players identified the trainings of the
play-offs phase as more mentally fatiguing than the train-
ings of the regular season (with a special interest in the
higher values of mental fatigue reported in MD+1 and
MD-4 during the play-offs compared to the regular sea-
son), (4) no differences were observed in the tendencies
of mental fatigue between phases when compared the two
teams, although a significant difference in the quantity of
mental fatigue was observed between trainings.

To the best of our knowledge, this is the first study that
have analyzed longitudinally the evolution of the mental
load and mental fatigue along competitive weeks in soc-
cer. As we explained before, the first finding of the present

study was that semiprofessional soccer players identified
MD-4 and MD-3 as the more mentally demanding train-
ings of the weeks. The presence of higher values of men-
tal load after MD-4 and MD-3 compared to MD-1 and
MD+1 suggests that mental fatigue may be consciously
organized and prevented to avoid high levels of mental
fatigue nearly the official matches. Previous authors have
highlighted the importance not to use mentally fatiguing
tasks the days previous to competitions."” It seems import-
ant also before soccer competitions, based on the negative
effects that have been associated to mental fatigue in soc-
cer.'® Coaches should consider this information to avoid
the use of mentally fatiguing tasks 24 h after a competitive
match, in order not to impair the recovery from mental
fatigue. Based on the results of the present study, coaches
tried to decrease mental load and mental fatigue from the
main training days (i.e., MD-4 and MD-3 in this study) to
the trainings nearly to MD. Previous studies have demon-
strated this phenomenon for other physical variables as
total distances.”® To the best of our knowledge this is the
first study that have showed this for mental fatigue. As it
was previously indicated, there are a lot of constraints that
may help coaches to organize the mental demands of their
trainings according to their purposes (see the Section 6.2
for more information about it).

The second finding was that despite it was not iden-
tified as the more mentally demanding training, MD+1
was identified as the more mentally fatiguing training of
the week in both phases. These results are in accordance
with previous findings reported by other studies; semipro-
fessional soccer players also identified MD+1 as the most
mentally fatiguing day.>** According to the results of the
present study, this phenomenon occurs both in the reg-
ular season and the play-offs. Based on the mental load
reported by soccer players after each training, mental fa-
tigue after MD+1 may reflect the absence of a full recov-
ery in the mental fatigue caused by the last match, due to
this training was not defined as high mentally fatiguing
by players. The mental and emotional demands of soccer
game scenarios were defined previously, ant this study
confirms that soccer lead in a state of mental fatigue that
remain increased 24 h after the match has finished.

The third finding was that semiprofessional soccer
players identified the trainings of the play-offs phase as
more mentally fatiguing than the trainings of the regular
season. This is the first study that check it on soccer, how-
ever, the result of the present study supports the findings
of another previous study that study the longitudinal evo-
lution of mental fatigue during two full netball seasons.*
As explained in the introduction, this study concluded
that mental fatigue significantly fluctuates across a season,
similarly to the changes observed in this study from reg-
ular season to play-offs. The significantly higher values of
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mental fatigue reported after MD-1 in the regular season
may suggest that coaches tried to decrease the presence of
mental fatigue before play-offs matches. It may seem easy
to understand, due to the performance during play-offs
determining the promotion or not. However, the results
reported after MD+1 and MD-4 indicate that it may exist
intrinsically factors associated to play-offs that could in-
crease the feelings of mental fatigue in semiprofessional
soccer players. This affirmation is based in the absence
of significant differences in mental load between phases,
meanwhile mental fatigue was significantly higher after
MD+1 and MD-4 in the play-off phase. Therefore, we
cannot explain these highest values of mental fatigue by
a consequence of the training load. It could be caused by
a consequence of the emotional efforts that players may
have during the play-off phase, influenced by the rewards
that it could obtain in case to promote. It could be also
an accumulation of mental fatigue along the season.” In
both cases, based on these results, coaches should con-
siderer a special attention to mental during the play-off
phase, where an excessive accumulation of mental fatigue
may determinate promotion or not. As Russell et al.*'
explained, performance competitions outcomes are de-
termined by very small margins of difference, therefore,
reducing the impact of mental fatigue on performance has
potential to be significant.

Other important finding of the study is the non-
observed differences in the tendencies of mental fatigue
between phases when compared the two teams, although
a significant difference in the quantity of mental fatigue
was observed between trainings. It remarks the needed
to individualize the management of the mental fatigue in
each team and players. In this regard, coaches and players
may be also carefully in the specific associated-mental fa-
tigue to other contextual factors: on one hand, Thompson
et al.,’ concluded that more research is needed to know
if associated-factors to play soccer matches as travels, in-
terviews and other external factors as works elicit mental
fatigue in adult soccer players; on the other hand, Russell
et al.” reported that athletes and coaches think that en-
vironment, over-analysis or experience mediated mental
fatigue and its effects. All this information highlights the
needed to individualize mental fatigue and its manage-
ment in each player.

A secondary purpose of this study was to check the ef-
fect of time played on the mental fatigue reported in each
training comparing between the regular season and the
play-offs. The main findings were: (1) in MD-1, players
that played 0’ significantly decrease their RPE from the
regular season to play-offs, (2) players that played 0’ sig-
nificantly change their cognitive exigences reported from
the regular season to the play-offs in MD-1 (increase) and
MD+1 (decrease), (3) players that played 0’ significantly

increase their emotional exigences in MD+1 during play-
offs compared to the regular season, meanwhile they also
significantly decrease their emotional exigences in MD-4
and MD-1 causing significant differences with respect the
other groups of players and (4) no changes in the behavior
of the mental fatigue from the regular season to the play-
offs were observed in any of the groups defined.

The interpretation of the levels of mental fatigue after
sport situations may be difficult by the interaction between
different factors as engagement.'”> Engagement may be a
difficult situation during soccer trainings in usual substi-
tutes or players that did not played minutes frequently.
This situation was reflected in the results of the present
study. As explained, the finding revealed that players that
played 0’ significantly decrease their RPE, cognitive, and
emotional exigences during different trainings in the play-
offs phase compared to the regular season. Usually, these
impairments occurred on MD-1 or MD+1, which suggests
an effect of time played on engagement. More informa-
tion is needed to test the relation between these variables.
However, these results suggest that time played could be
a potential variable to considerate in the state of art of the
mental fatigue caused by soccer. In the same form, season
phase could appear as an important factor in this topic.
Coaches should considerer this information to optimize
the levels of mental fatigue in most of their players. This
may be difficult based on the individual differences be-
tween players.

All this information remarks the importance that
coaches should give to mental fatigue. Firstly, we like
to remark the importance of include measurements
of mental fatigue in training and matches.” It allows
coaches to know the state of their players and perform a
correct planification and management of mental fatigue
consequently. Secondly, it highlights the needed to plan-
ify and manage the mental fatigue caused by trainings
(see the Section 6.2 for more information about how
mentally fatiguing different soccer trainings and con-
straints are). In a general approximation to the concept,
coaches should use non-mentally fatiguing constraints
nearly the matches (i.e., MD-1) to avoid the presence
of high levels of mental fatigue and its effects on per-
formance, but also, coaches should use mentally fatigu-
ing constraints in the main-development trainings of
the week (i.e., MD-4 or MD-3) to train the resistance
to mental fatigue and its effects.'® Thirdly, coaches and
players should identify other factors that may influence
on the mental fatigue of the players (e.g., travels, other
jobs, high-difficult matches or interviews’). If needed,
coaches and players should know that mental fatigue
and its effects may be counterattacking by ergogenic
aids as caffeine (acute effect) or creatine (chronic effect),
music, or motivation.?
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5 | PERSPECTIVE

The present study can also be extended from a theoretical
and practical perspective. From a theoretical viewpoint,
this work represents the first study that have investigated
changes in mental fatigue across training days in soccer
athletes. Also, a comparison between season phases was
performed. This knowledge responds to the demands of
several highlighted researchers in the topic of mental fa-
tigue in application to high-performance sporting prac-
tice. These researchers suggested the needed to quantify
the evolution of the mental fatigue in longitudinal stud-
ies.'>?! Indeed, this study has been performed from an
ecological perspective, which seems of importance to
provide information of athletes experiences during their
day to day training and competition demands.'® This in-
formation may be of interest for coaches in the practical
management of the mental fatigue. Based on the results
obtained, we recommended to avoid the use of mentally
fatiguing tasks on MD+1, meanwhile mental fatigue on
MD+3 and MD+4 should be manipulated according to
the specifics needs of the sport and team. Coaches should
use soccer constraints according to the mental fatigue
-specifical state of their players.'”'® Previously, this infor-
mation was available for physical fatigue only.

6 | CONCLUSIONS

The present study indicates that mental fatigue remains
increased for 24 h after the match has finished. With re-
spect the evolution of the mental fatigue during competi-
tive weeks, the highest values of mental load during the
training weeks were found in MD-4 and MD-3 in both
phases, with a significant decrease in this variable nearly
competitions. Comparing between phases, higher men-
tal fatigue was reported during the play-offs than in the
regular season, without significant changes in the mental
load reported between season phases. With regard the in-
fluence of time played on mental demands, players that
played 0’, significantly decreased their mental load during
the play-offs compared to the RS, compared to those that
played 45’ or more.

6.1 | Study limitations and
future guidelines

The present study showed different limitations that we
should consider. The main limitation of the present study
is that only subjective indicator of mental load and men-
tal fatigue were recorded. This did not include behavioral

neither physiological indicator of mental fatigue. On the
contrary, we like to highlight the difficult to obtain this eco-
logical information in two different competitive teams along
10weeks. Obtain this information may be so difficult in a
real context, due to practical challenges of data collection
using objective and physiological measures within the daily
training and competition environment. In future studies, we
are going to try to include other measures of mental fatigue
as reaction time or electroencephalography.

Similarly, the presence of only two teams is another lim-
itation of the study. To counterattack this limitation, we re-
corded information along a total of 10weeks of each team.
To counterattack these limitations, we tried to control all the
factor that could influence on mental fatigue to check the
effect of the season phase specifically. It is recommended fu-
ture studies collect a complete season of data.

Another important limitation of these (and typical of
ecological designs) is the difficulty to control certain as-
pects as food intake or schedule. The initial idea of the
study included to refrain from the consumption of caf-
feine in the 12h before the training and matches and to
avoid creatine supplementation during the study, due to
previous benefits reported by these supplements on men-
tal fatigue and its effects.”” However, this study was con-
ducted in a real scenario with teams that were fighting to
promote; then, based on the proved benefits of caffeine on
soccer performance, it was not possible (coaches rejected
it). In future studies, rather than asking participants to
abstain from caffeine, suggestion would be to allow their
usual habitual consumption, but record this dosage/
amount/frequency and include this as a variable in anal-
ysis and interpretation. With regard the schedule, all the
measures were obtained after trainings (9 p.m., as indi-
cated in the Section 2). Besides of all the measures were
obtained at the same time to counterattack it, the level of
mental fatigue at this time may be also influenced by the
potential tendency for mental fatigue to accumulate over a
day of tasks which are cognitively demanding.

Other limitation of the study is that time played was in-
cluded in ranges of minutes played. Future works should
include the specific minutes played by players.

Practical applications

« The highest values of mental fatigue appear on MD+1,
therefore, coaches should use mental fatigue recovery
strategies or avoid the presence of mentally fatiguing
task 24 h after the last match to guarantee a good recov-
ery of mental fatigue in soccer player for the main train-
ing days (MD-4 and MD-3).

« Based on the result of the present study, coaches have
strategies to consciously manipulate and organize men-
tal fatigue. They should avoid the presence of mental
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fatigue close to competitions. There are a line of studies
investigating the effects of different soccer tasks con-
straints on mental fatigue. The authors have concluded
that the active participation of the coach is more men-
tally fatiguing than the non-participative presence of the
coach'®; that the associated increase in the time pres-
sure caused by start a soccer task losing results in more
mental fatigue than the normal (i.e., 0-0 draw) start®’;
or that the associated-cognitive complexity caused by
include a rule where certain number of different players
must participate to obtain a valid goal is more mentally
fatiguing that non-normal restriction conditions.'” All
this information may be used to manipulate the cogni-
tive load of sports trainings.**

« Due to the presence of mental fatigue in a soccer con-
text is inescapable, the use of training focused on the
resistance to mental fatigue** may be also a good option
to decrease the negative effect that this variable causes
on soccer performance.

« Play-offs phase implies a significant increase in mental
fatigue, therefore, special attention should be applied
on this variable during this competitive phase.

« Coaches should considerer the time played by players
to individualize the trainings and the information with
respect to mental fatigue. It may allow a correct manage
of mental fatigue according to the individual differences
between players.
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