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Abstract - Aims: The present study aimed to analyze the effects of the 3- and 6-substitution rule and qualification
round on substitution pattern, game statistics, win rate, and winning probability in Brazil's largest U-20 football tourna-
ment. Methods: We analyzed 1,339 matches from the São Paulo Junior Football Cup implementing a before-after
design considering 6 years (three seasons for 3-subs and three for 6-subs). Results: Approximately 31% of teams used
the total number of replacements of 6-subs with the same substitution pattern between rounds. The win rate for both
substitution rules was approximately 79% (OR = 3.10, 95%CI [2.18, 4.51]) with a small reduced magnitude (approxi-
mately 5%) in 6-subs knockout games. Logistic regression analysis showed that the 6-subs regulation tournament pre-
dicted a reduced probability (-12%) of a match ending with a win in the knockout round. There were 6-subs knockout
effects (p < 0.05) on game statistics with “negligible” effect size (ES) on “effective playing time” (+1 min; ES = 0.15);
decreased “goal scoring” (-0.3;ES = 0.09) and “red cards” per match (-0.1; ES = 0.06). An ordered probit model and
partial effects showed that including a replacement unit on a team increased the winning probability by 8% in the group
stage, and reduced the chance (-4%) for the opponents trying to do the same in the knockout stage. Conclusion: Over-
all, 6-subs caused minor effects on the game statistics, win rate, and winning probability. Understanding substitution
strategies and motivation, individual and collective performance effects, and whether there will be changes in the game
profile will become relevant research issues when a greater number of substitutions rules are universally instituted.
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Introduction

Unlike other sports, coaches in football have limited
opportunities to directly impact the game's progress. There
are no timeouts and only one longer guaranteed stoppage
in the game occurs at halftime in adult professional match-
play competition. For this reason and the inherent diffi-
culty in transferring information during gameplay, coa-
ches' interventions, for rationally exploiting and timing
their allowed substitutions during the game, are critical to
gain a competitive advantage when trying a more cohesive
offensive/defensive strategy1 or to alleviate in-game and
game-to-game fatigue, which is an important aspect dur-
ing a season2-4. Thus, if the coach's decisions to replace
players during matches are not correct, they will only stay

in the background while the players try to adapt to the tac-
tical, physical, and strategic flow of the game with little
chance of changing the course of the match outcome.

The Fédération International of Football Associa-
tion (FIFA) game rules, according to Rule 3, currently
allow up to three substitutions in most competition reg-
ulations involving adult professionals during an official
match and do not allow re-entry of the substituted player.
However, FIFA allows up to five substitutions in interna-
tional friendly matches provided both teams agree before
the start of the match. Although the “three substitutions
per game” rule has been consolidated for over 40 years
in football, there has long been debate about changing
the rules to allow more substitutions of players during
the match in adult professional competitions. For exam-
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ple, the justifications in adult categories point to the pre-
servation of the athletes' health condition by squad rota-
tion as frequent substitutions can alleviate in-game and
game-to-game fatigue5. The other reason is that limiting
substitutions to three per game means fewer opportu-
nities when football entities' policy is to encourage the
participation of a larger number of people, mainly in
young, student-athlete competitions3. Thus, FIFA gov-
ernance and other football institutions are answering the
football community's call to modify the rule regarding
the substitution numbers per game, changing from 3-subs
to 6-subs in tournaments of younger categories two years
ago.

Substitutions are used for several reasons. For exam-
ple, the first order for coaches to substitute a player is to
prioritize a players' health (injured/underperforming)6 or
to replace a player who has been punished with a yellow
card7, a fact which anticipates the first replacement in
~9 min1. Other reasons for substitutions appear to be con-
ditioned by contextual-related variables (e.g., match sta-
tus, quality of the opposition, and match location). For
example, previous studies with the 3-subs regulation have
shown concordant results that changing players was based
on match status (goal differences between counterparts),
with teams making substitutions earlier when either tied or
behind1,2,4,8,9. Also, the quality of the opposition variable
showed a positive significant effect with lower-ranked
teams replacing more frequently3, and the worse the oppo-
nent the later the substitution occurs, while the better the
opponent, the earlier the substitution1.

The previously mentioned substitution pattern
showed that midfielders are the most substituted players1.
From a tactical function standpoint, most of all substitu-
tions (about 63%) are “neutral” (the same playing position
for a player in and player out), with similar distribution
between defensive and offensive substitutions (19% and
18%, respectively)1. The coaches avoid defensive sub-
stitutions when facing a lower-ranked team - preferring
defenders to enter when facing opponents of similar rank4.
For match location, previous studies have reported contra-
dictory findings, with the home team making their first
substitution earlier12 or no difference in substitution tim-
ing between home and away teams8.

From the work-rate analysis point of view, important
works have studied6,10,11 or reviewed12 the performance
effects of substitute players on football matches. These
researchers cited above demonstrated a suggestive poten-
tial for position-dependent substitutions, with an increase
in physical activities performed by the substitutes to
mainly cover a greater distance in high-intensity running6.
Although substitutes consensually show an improvement
related to physical performance, indicators of tactical
activities such as pass accuracy (%) were similar between
players who entered during the match and those who star-
ted the match6. In the same away, another study showed

that an early substitution improved the ball possession for
the substitution team1.

Despite the lack of evidence and inconsistencies in
key physical performance indicators to support coaches'
decisions on player substitutions, most of them still make
their substitutions during the second half to reduce the
effects of fatigue across the team. Thus, the substitution
pattern observed in adult professional match revealed a
larger number of substitutions being made at halftime2 and
mainly with a higher density on the histogram of substitu-
tions occurring between 60 and 90 min12 in the Spanish
Football League. Moreover, it is shown in the literature
that changing players increases the chances of scoring
more goals. For example, analyzes of 16 major world
football leagues (National Championships and Cups)
showed that the players who entered the match scored
~11% of the goals, corresponding to ~26% of the goals
scored after the first substitution13. In the same study it
was also noted that the second substitution had less influ-
ence on the outcome of the match, which could signal
time-effectiveness issues after entering the match.

Because of the above, substitution patterns are an
important debatable topic that requires more data from 3-
subs studies and now demands more knowledge with the
implementation of 6-subs rules. Thus, considering that the
six-substitution rule is not yet universally presented in
professional adult football competitions, sports scientists,
coaches, and fans have continued to feel apprehensive
about what may be happening in younger player category
tournaments that have used this new substitution rule. For
example, while 50% of the starter players can be replaced
in the 6-subs, the increase in the number of substitutions
also offers more possibilities to influence the following
game. Therefore, coaches can not only replace injured
players, but also correct tactical errors, compensate for
team fatigue, adapt to the evolution of the result, or retire
yellow card cautioned players. Additionally, it would be
generally wise to expect a technical-tactical, physiologi-
cal- and performance-related effects in game statistics.

As a consequence of the new 6-subs rule imple-
mentation and hypothesized game statistics effects, the
coach may be confused between conservatism and bold-
ness. For example, on the one hand we can have important
physical performance-related effects to change a team's
positional platform or game strategy according to the
match status. On the other hand, these last two tactical
proposals can be missed by the greater number of sub-
stitutions and may cause loss of team unity. Taken toge-
ther, this new profile and playing style of football matches
can be sustained with decreased intra-team synchroniza-
tion and coupling relations14,15 and ineffective “informa-
tion transfer” theories16. Lastly, increasing the number of
substitutions may put an added increase in the unpredict-
ability of football games. Therefore, we must have more
knowledge and understanding about preliminary data on
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experimental introductions of the 6-subs rule in younger
player football tournaments and its effects in replacing
pattern and game statistics related to effective playing
time, disciplinary sanctions by referees, and the winning
rate between 3 and 6-subs substitution rules and tourna-
ment stages.

While competitions with broad time-motion technol-
ogy coverage and a more robust analysis of variables rela-
ted to passing, organizing, and defending are not covered
herein, which would allow for more in-depth and valuable
studies with due discrimination by situational variables17,
preliminary and simpler results may increase firsthand
information. Thus, we used the most important U-20 foot-
ball tournament in Brazil over 6 years to explore and
improve understanding of this investigative theme, cover-
ing three seasons with 3-subs and three seasons after the
introduction of the 6-subs rule. With this approach, we
firstly analyzed the effects of the two different substitution
rules in tournaments and each qualification round, con-
sidering: i) substitution pattern; ii) overall winning rate
and the likelihood that the match ends with a winner; and
iii) game statistics (effective playing time and disciplinary
sanction). Secondly, as there is an increase in the degree of
freedom of substitutions numbers, we will try to estimate
the effects of the number of substitutions on the prob-
ability of each match outcome.

Methods

Data resource, data collection, and match sample
The study implemented a descriptive approach and

adopted official public data provided and authorized by
FPF - Federação Paulista de Futebol (a member of CBF,
Confederação Brasileira de Futebol). Each official match
report summary of the tournament and the match statistics
were taken from the public website of http://www.fute-
bolpaulista.com.br.

To obtain a complete agreement between tabulated
data and the sources, a work routine in three stages was
established: First, the dataset was recorded in duplicate by
two independent researchers. In the sequence, the same
datapoint of the two independent files was compared in a
spreadsheet to track inconsistencies in data entry (by typo,
visual fatigue, etc.). After this initial screening, only 5% of
the dataset showed disagreement between the researchers'
data tabulation. In the third stage, the official match report
summary was used again to repair the disagreements in the
tabulation. This process was repeated until there was a
complete agreement between the two independent
researchers.

An exploratory analysis was performed after data
entry agreement, which included the measures and
hypothesis testing the effects of the different substitution
rules on the tournament (3-subs and 6-subs). We selected

the São Paulo Junior Football Cup (the largest U-20 tour-
nament in Brazil) to conduct these analyzes because it has
a highly competitive standard for young players, and it is
an experimental tournament with the new 6-substitutions
rule in the tournament's regulation. The regulation stipu-
lates that a team is allowed to replace up to six (6) athletes
per match, provided that it respects a maximum of three
(3) substitution acts during the match, does not consider
the half-time interval to count in these acts.

Throughout the tournament period (i.e., January 2nd
until January 25th), all teams are visiting teams [hosted in
the same group of host cities]) in both versions of the
tournament, and therefore it is possible to eliminate sour-
ces of bias such as the already known effect of the home
team's winning rate, which is considered high in Brazil18.
For example, other studies have shown this phenomenon
from competitions with younger athletes19 to professionals
in Brazilian soccer18,20. A series of match-related and
favorable contextual conditions are listed when there is a
home team (familiarization, attendance support, referee
bias, territoriality, and psychological factors) that could
interact with the substitutions and engagement of the play-
ers. Due to the traditional tournament having a high num-
ber of participating teams (the 50th edition had 128
participants in 2019 season), we consider this tournament
suitable for the descriptive purposes of this study as it is
separated from the sources of bias commented above. Fur-
thermore, the competition is the largest U-20 tournament
in Brazil, involving the main clubs in Series A and B of
Brazil which are the elite professional leagues, and com-
posed of clubs from different regions in the country,
including remote areas.

The sample consisted of 1,339 matches played from
three previous seasons with 3-subs (2014, 2015, 2016) and
three seasons after the 6-subs version regulation (2017,
2018, 2019). All teams played in the group stage in a host
city. Following that first competition stage, the clubs clas-
sified in each group (the first two in classification table)
stayed or moved to another host city for the subsequent
knockout stage. In the eliminatory stage, the observed
game results were only for the 90-min period of the match.
In the U-20 São Paulo Football Cup, all matches which
finished tied at this stage were decided through penalties
and not by a 30-min extra-time period. The only exclusion
criterion was to remove those games with dismissed play-
ers from the analysis since they were a potential source of
modification of the match-related demands and dispute
scenario. The study protocol was approved and followed
the guidelines stated by the Ethics Committee of the local
university in agreement with the ethical principles stated
by the Declaration of Helsinki.

Variables and data exploration

The tabulated data frame contained: the seasons; two
situational variables (tournament stages with two types of
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competition disputes [first stage, a group matches; after, a
knockout stage with a round of 64, 32 and 16; quarter-
finals, semi-finals, and final], and match outcome [the final
result of a match]); counts on player substitutions; and
game statistics (referee sanctions: red and yellow cards per
team; and “effective playing time”). The “effective play-
ing time” variable was considered as “the duration of
playtime after subtracting the time taken up by stoppages
(fouls, goals, throw-ins, goal kicks, injuries, etc.), meaning
the amount of time during which the ball is stationary”21.

In the second step, variables derived from the initial
data exploration were qualitatively coded to operationalize
the hypothetical study analyzes according to a comparison
of the regulation versions regarding the substitution of
players in the dependent variable ‘match statistics’
according to the two nominal levels (3-subs or 6-subs) and
tournament stages (groups/knockout). Other dependent
variables were also recoded as needed, such as match out-
come success in binary (win “yes” or “no”) and ordered
levels (win > draw > lost). The total number of substitu-
tions in each team was used as a predictive variable.

Unfortunately, it was not possible to include pro-
cesses involving the player and team performance (tac-
tical, physical, technical) or other situational variables
beyond the type of competition, competition round, and
match outcome (i.e. quality of opposition, opposite forma-
tion). It is an amateur tournament and has logistical limi-
tations for extensive implementation of on-site observa-
tional or even technological observational analysis for
data collection. Similarly, team ability was not considered
as a control variable. The tournament under consideration
is multi-stage, making it difficult to establish comparative
competitive ability between participants after the group
stage. Moreover, there is no ranking that covers all teams
or historical performances in the same tournament that
would allow the team ability to be established and then do
control by “quality of opposition”. The opposition team
formation and match status were also not taken into

account, since this variable is difficult to control from the
beginning of the match, considering that its complex pro-
cesses can evolve during the match and that we also did
not have the necessary data as argued above. Furthermore,
we made no distinction as to whether a coach's substitu-
tion was for defensive, neutral, or offensive purposes.

Statistical analyses
Data are presented with frequency counts and per-

centages, or as mean ± SD and confidence intervals at
95% level (95% CIs) when appropriate. The Mann Whit-
ney rank-sum test was used to compare 3- and 6-substitu-
tion rule version tournaments. Cliff's delta effect size was
used for the magnitude of difference using the thresholds
|d| < 0.147 as “negligible”, |d| < 0.33 as “small”,
|d| < 0.474 as “medium”, and over as “large”22. The
Spearman test (rho) was used to verify the correlation
between the variables. A binary logistic regression analy-
sis was applied to ascertain the effects of substitution-
regulation and tournament dispute stages on the like-
lihood that the match ends with a winner. We regressed
the match outcomes (win > draw > lost) on the team's
probability of winning according to the number of sub-
stitutions made by each competing team and term inter-
action using an ordered probit model with proportional
odds. The odds ratio (OR) with corresponding 95% CIs
were reported. All statistical analyses were performed
using R (R Core Team, version 3.6.0). The statistical sig-
nificance was set at p < 0.05 for all analyses.

Results

Descriptive results of quantitative replacing and match
outcomes rates in two substitution-regulation versions of
the tournament

The quantitative replacing (count and proportion of
teams that used a certain number of substitutions) is

Table 1 - Quantitative substitution per team in terms of two substitution-regulation of the tournament as per the tournament dispute stage.

Substitution-regulation tournaments

3-subs 6-subs

Quantitative subs Group stage
(n = 160)/

Knockout stage
(n = 438)

Overall (n = 598) Group stage
(n = 188)

Knockout stage
(n = 553)

Overall
(n = 741)

0 0 (0%) 0 (0%) 0 (0%) 1 (0.3%) 2 (0.2%) 3 (0.2%)

1 0 (0%) 9 (1%) 9 (0.8%) 0 (0%) 4 (0.4%) 4 (0.3%)

2 14 (4.4%) 58 (6.6%) 72 (6.0%) 6 (1.3%) 35 (3.2%) 41 (2.8%)

3 306 (95.6%) 809 (92.4%) 1115 (93.2%) 48 (12.8%) 158 (14.3%) 206 (13.9%)

4 94 (25.0%) 280 (25.3%) 374 (25.2%)

5 107 (28.5%) 288 (26.0%) 395 (26.7%)

6 120 (31.9%) 339 (30.7%) 459 (31.0%)

Data are counts and relative proportions (%). Subs: substitutes. 3-subs and 6-subs: maximum limit of three and six players in the two versions of the sub-
stitution regulations of the tournament, respectively. Group and Knockout represent the tournament dispute stages.
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shown in Table 1. Table 2 shows the frequency and pro-
portion of games with the particular number of substitu-
tions of each substitution regulation and tournament
dispute stages. About 93% of the teams in the 3-subs con-
dition used the maximum of the 3 allowed substitutions,
corresponding to ~98% of the matches with a total of 5
and 6-substitutions (Table 1). On the other hand, in the 6-
subs version it was observed that the total use of substitu-
tions occurred in only ~31% of the teams, and only ~12%
of matches had a permitted total of 12 players replaced
(Table 2). The quantitative substitution of players fol-
lowed the same counting pattern between the group and
knockout tournament dispute stages in both substitution-
version tournaments.

A binary logistic regression was performed to ascer-
tain the effects of the substitution-regulation and tourna-
ment round on the likelihood that the match ends with a
winner (Table 3). Only the model including the substitu-
tion-version (6-subs as the referenced level) and tourna-
ment dispute stages (group or knockout) as mains effects

with the interaction term “subs regulation: stage of dis-
pute” was significant (χ21 = 5.29, p < 0.05). The partial
effects or discrete change analysis showed that a game in a
6-subs regulation tournament in the knockout phase was
associated with a reduced probability (~-12%) of a match
ending with a winning result. In short, the simple contrast
revealed diagonally opposite cell rates, leading to a win
rate difference between the subs versions stratified for
stages (about ~+6.1% [win counts = 121/160 games =
75.6% to 358/438 games = 81.7%] and ~-5.5% win counts
= 155/188 games = 82.4% to 425/553 games = 76.9%]) for
3-subs and 6-subs, respectively. The win rate in the two
subs regulation was ~ 79% (OR = 3.10, 95% CI [2.18,
4.51]).

The overall effect of two substitution-regulation versions
of the tournament on match statistics

Table 4 shows the descriptive results derived from
subs-version comparisons on match statistics variables.
The 6-subs in the knockout stage had approximately one

Table 2 - Quantitative replacing (frequency and relative proportion) per matches in terms of two substitution-regulation per stage of tournament dispute
stages.

Substitution-regulation tournaments

3-subs 6-subs

Quantitative subs Group stage
(n = 160)

Knockout stage
(n = 438)

Overall
(n = 598)

Group stage
(n = 188)

Knockout stage
(n = 553)

Overall
(n = 741)

0 0 (0%) 0 (0%) 0 (0%) 0 (%) 0 (%) 0 (%)

1 0 (0%) 0 (0%) 0 (0%) 0 (%) 0 (%) 0 (%)

2 0 (0%) 0 (0%) 0 (0%) 0 (%) 0 (%) 0 (%)

3 0 (0%) 1 (0.2%) 1 (0.2%) 0 (%) 0 (%) 0 (%)

4 1 (0.6%) 11 (2.5%) 12 (2.0%) 0 (%) 0 (%) 0 (%)

5 12 (7.5%) 51 (11.6%) 63 (10.5%) 0 (0%) 7 (1.3%) 7 (0.9%)

6 147 (91.9%) 375 (85.6%) 522 (87.3%) 9 (4.8%) 27 (4.9%) 36 (4.9%)

7 16 (8.5%) 56 (10.1%) 72 (9.7%)

8 27 (14.4%) 94 (17.0%) 121 (16.3%)

9 39 (20.7%) 117 (21.2%) 156 (21.1%)

10 38 (20.2%) 90 (16.3%) 128 (17.3%)

11 34 (18.1%) 96 (17.4%) 130 (17.5%)

12 25 (13.3%) 66 (11.9%) 91 (12.3%)

Data are frequency and relative proportion (%). Subs: substitutes. 3-subs and 6-subs: maximum limit of three- and six-players changes in the two sub-
stitution regulations of the tournament, respectively. Group and Knockout represent the tournament dispute stages.

Table 3 - Parameter estimates fitting a logistic regression model with a binary match outcome (win or draw) as the dependent variable.

Exploratory variables included β (SE) Partial effects dF/dx (SE) [z value, p > |z|]

Subs regularion (6-subs) 0.415 (0.266) 0.069 (0.05) [1.54, 0.123]

Stage (knockout) 0.366 (0.222) 0.063 (0.04) [1.58, 0.114]

Subs regulation (6-subs):Stage(knockout) -0.713 (0.310)* -0.122 (0.05) [-2.24, 0.025]*

Subs version: substitution conditions (3-subs and 6-subs, maximum limit of three and six players in the substitution regulation of the tournaments,
respectively). Stage represents “groups” and “knockout” of tournament dispute stages. Dependent variable: match outcome, the win level “Yes” coded as
reference response (class 1). β(SE): estimated coefficients and (standard errors). Constant = 1.132 (0.184), p < 0.001. R2 = 0.004 (McFadden). Sub reg-
ulation:Stage = significant interaction term included in model (χ21 = 5.29, p = 0.02). *p < 0.05.
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more minute of “effective playing time” with “small”
effect size (χ21 = 17.137, p < 0.001, ES = 0.15); a decrease
in average “score per game” (χ21 = 6.301, p < 0.05, ES =
0.09) and one-tenth in “red cards” (χ21 = 5.009, p < 0.05,
ES = 0.06), with the last two differences having a “negli-
gible” effect size.

Relationship between the number of substitutions and
match statistics indicators, and the effects of substitution
numbers on the outcome

We evaluated the relationship between the number of
subs and match statistics indicators to check the robust-
ness of our findings (Table 4). We also analyzed the
impacts of the number of substitutions made on the prob-
ability of ordered match outcome (winning, drawing, and
losing results). We excluded all the matches in which the
players were dismissed to aim for more control in theses
aforementioned analyses (stratified sample comprised
1,046 games; equivalent to 78% of all games played).

From this stratified data, the Spearman's rank corre-
lation (rho) revealed to have a significant correlation
between the “total number of substitutions” in the match
and the following indicators: “effective playing time”
(min/per match; rho = 0.11, p < 0.001, 95%CI [0.05,
0.17]; and “total score” (rho = 0.06, 95%CI [0.01, 0.12],
p < 0.03). The indicators “yellow card per match” (rho =
-0.01, 95%CI [-0.08, 0.04]) and “fouls per match” (rho =
-0.05, 95%CI [-0.10, 0.01]) were negatively correlated,
but without statistical significance (p = 0.52 and p = 0.13,
respectively). A significant positive correlation was only
observed between the “total numbers of substitutions” and
“total score per match” (rho = 0.28, 95%CI [0.20, 0.35],
p < 0.001) when the data was again sub-stratified by mat-
ches with more than six substitutions (N = 560). In the
same sub-stratification, the indicators “effective playing
time”, “foul committed”, and “yellow card” were not sig-

nificantly correlated with “total substitutions in the game”
(rho = 0.06, 95%CI [-0.02, 0.14], p = 0.17; rho = -0.05,
95%CI [-0.13, 0.03], p = 0.23; rho = -0.04, 95%CI [-0.12,
0.04], p = 0.30; respectively).

Table 5 shows the estimated model for the outcome
with ordered probit, considering the same aforementioned
data matrix excluding all matches with red cards and sub-
set per stage for this analysis. The exploratory model in
the group stage showed the main effects of the number of
substitutions on their team (Model 1, χ21 = 7.59, p < 0.01).
The partial effects showed that when the team itself incre-
ments a unit in substitution in the group stage, there is an
8% increase in the probability of winning (OR = 1.26,
95% CI [1.06, 1.42]) with all other variables in the model
remaining constant. The number of subs in the knockout
stage were the main effects (Model 2: χ21 = 5.70, p < 0.05;
χ21 = 8.07, p < 0.01, on the same and opposite team,
respectively), showing the opposite scenario in the prob-
ability of winning. Then, increments in a unit in substitu-
tion on their team generate a 3% increase in the
probability of winning (OR = 1.09, 95% CI [1.02, 1.19]).
In contrast, a unit in substitution on the opposing team
decreases their probability of winning (OR = 0.89, 95% CI
[0.83, 0.97]).

A subset by substitution differences between teams
(i.e. delta) revealed a decrease in the win rate, regardless
of the tournament dispute stages, when the favorable sub-
stitution delta increases (i.e. equal, delta sub+1, +2 and
+3; ~65%, ~20%, ~10% and, ~5%, respectively).

Discussion
The 6-substitution rule (still only allowed in youth

tournaments) increases the number of substitutions, offer-
ing a wide range of strategic possibilities for coaching
intervention. As a result, it is wise to think of a new game

Table 4 - Comparison of match statistics in terms of two substitution-regulation of the tournament round.

Match statistics Stage Tournaments χ2
1 p-value ES [95% CI]

3-subs 6-subs

Effective playing time (min/per match) Group 61 ± 3 62 ± 3 2.364 0.124 0.09 [-0.02, 0.21]

Knockout 61 ± 3 62 ± 3 17.137 0.001 0.15 [0.08, 0.22]

Score (per match) Group 3.1 ± 2 2.9 ± 2 1.693 0.193 0.08 [-0.04, 0.20]

Knockout 3.2 ± 2 2.9 ± 2 6.301 0.012 0.09 [0.02, 0.16]

Fouls committed (per match) Group 26 ± 6 25 ± 6 1.373 0.241 0.07 [-0.05, 0.19]

Knockout 26 ± 6 26 ± 6 0.124 0.723 0.01 [-0.06, 0.08]

Yellow cards (per match) Group 3.9 ± 2 3.6 ± 2 0.404 0.524 0.04 [-0.08, 0.15]

Knockout 4.1 ± 2 4.0 ± 2 1.396 0.237 0.04 [-0.03, 0.11]

Red cards (per match) Group 0.3 ± 0.6 0.2 ± 0.5 0.112 0.737 0.14 [-0.06, 0.09]

Knockout 0.4 ± 0.6 0.3 ± 0.6 5.099 0.023 0.06 [0.01, 0.11]

Data are mean ± SD. The stage represents “groups” and “knockout” of tournament dispute stages. 3-subs and 6-subs: maximum limit of three and six
players in the tournament's substitution regulation, respectively. χ21: chi-squared test with df = 1. The Mann Whitney test was used to compare the two-
substitution regulation. Effects size (ES) estimate of Cliff's delta. 95% CI (confidence intervals).
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profile concerning traditional 3-subs, differently influen-
cing the various aspects related to individual and collec-
tive performance which would culminate in greater
unpredictability in the game. In accordance with this pre-
mise, our work aims to analyze the effects of the 3-subs
and 6-subs regulations (U-20 football tournament) and
each round of dispute on substitution pattern, game statis-
tics, win rate, and winning probability.

Among the main results, we noted that coaches did
not use all the permitted substitutions and that the sub-
stitution pattern behavior was similar between the two
types of tournaments (substitution regulation) and dispute
stages. Another important reported result is that there is a
decrease in the winning rate (~-6%) with reduced prob-
ability (~-12%) of a match ending with a win in the
knockout stage in the 6-subs format. Our model estimation
also pointed out that including a substitution unit in the
team itself increased the chance of winning by 8% in the
group stage, with the opposite happening for opponents in
the knockout stage when they include one unit of player
substitution (~-4% of chance of winning the match). We
specifically observed a 6-subs effect in the knockout stage
for game statistics with increased “effective playing time”,
deceased red cards, and score per match.

In paralleling the elite leagues, we noted that this
youth tournament adopts a similar number of substitutions
when considering the three seasons analyzed for the 3-
subs version of the tournament (~87%, overall stages)
compared to the majority of teams across the top profes-
sional competitions (~82%) which use all three substitu-
tions permitted8. However, only 30% of teams used all
substitutions permitted in the 6-subs version, and only
12% of games had the maximum possible total of 12 sub-
stitutions take place.

Several reasons may be making it difficult to imple-
ment all permitted substitutions. The regulation of sub-
stitutions themselves occurring in no more than three (3)
acts during the match can put the coach in a context of
extreme doubt. For example, the coach may wish for a
fifth substitution but does not do so for fear of having to
make the sixth substitution together. Thus, he may be left
without an option for other moments of interest in the
game, or when a player's clinical substitution needs to
occur. Other coaches may believe that interfering with the
rhythm of the game can also be disruptive and that their
team can fit in the substitution at any time. There may also
be a sense from coaches and athletes that substitutes may
experience negative emotions12. Therefore, pre-game pre-
paratory strategies must be effectively designed to not
only meet physical demands but also emotional ones for
the game. In addition, only three acts for substitutions
were permitted which may be an impediment to further
fully use the substitution number. Thus, if the desire is to
increase squad rotation or player participation, alternative
regulations need to be studied and tested with those used
in the NCAA which get good participation results with a
short competitive calendar3.

Although it is difficult to make a comparison with
other sports because many of them have unlimited and
any-time substitution, it is noteworthy that basketball sub-
stitutions sustain a high work rate and have been con-
sidered effective in team performance improvement23.
Unlike indoor team sports (handball, futsal, basketball),
football coaches are left to cover a large playing field for
instruction while they can only quickly attend the techni-
cal area. Thus, an inefficiency in information transfer and
communication occurs in football between the coach and
players. In this sense, making a large number of substitu-

Table 5 - Parameter estimates fitting an ordered probit model with match outcome (win > draw > lost) as the dependent variable in each tournament
round.

Exploratory variables included β (SE) Partial effects for the outcome WIN dF/dx (SE) [z value, p > |z|]

Model 1: Group stage (N = 284)

Number of subs (same team) 0.203 (0.07) ** 0.08 (0.03) [2.76, 0.006]

Number of subs (opposite team) -0.070 (0.07) -0.03 (0.03) [-0.92, 0.356]

Intercepts (Thresholds)

Lost/Draw -0.399 (0.27) [-1.449, 0.147]

Draw/Win 0.252 (0.27) [0.91, 0.358]

Model 2: Knockout stage (N = 762)

Number of subs (same team) 0.094 (0.038) * 0.03 (0.01) [2.43, 0.015]

Number of subs (opposite team) -0.108 (0.038) ** -0.04 (0.01) [-2.83, 0.004]

Intercepts (Thresholds)

Lost/Draw -0.247 (0.158) [-1.57, 0.116]

Draw/Win 0.302 (0.158) [1.91, 0.056]

Subs: substitution numbers. The stage represents “groups” and “knockout” of tournament dispute stages. Dependent variable: match outcome, the level
was coded as ordered (win > draw > lost). β(SE): estimated coefficients and (standard errors). McFadden R2 = 0.02 and 0.01, respectively for model 1
and 2. AIC = 533 and 1616, respectively for Model 1 and 2. **, * indicate p < 0.01 and p < 0.05, respectively.
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tions in a football game may point to the insecurity of
modifying the game plan. Psychological reasons are asso-
ciated with non-rational thinking of coaches24 and may
also explain the non-use of all permitted substitutions.
Thus, this would include well-known behavioral biases
such as the heuristic of not changing a winning team25, or
by adopting neutral substitutions in light of a new rule as
noted in the introduction of the third substitution in the
1995-96 Italian Serie A season24.

Other theoretical reasons are also pointed out for
coaching conservatism in substitutions. For example,
removing athletes from their habituation, hindering the
effectiveness of “information transfer”16, and establishing
networks can diminish the self-organization dynamic and
overall performance of the team15. Perhaps because of
these theories, and still depending on match status, some
researchers have not evidenced the advantages of substitu-
tions in key offensive performance metrics such as goal
kicks and ball possession1. As a consequence, these argu-
ments together predispose the coach to still feel uncom-
fortable about performing too many substitutions as the
competition progresses and teams with strong ability are
emerging. Therefore, they only attempt a new substitution
if the match status is disadvantageous, and if this attempt
is extremely necessary at the knockout stage where the
team is eliminated.

The present study demonstrates a decreased like-
lihood that the match ends with a winner (~12%) in the
knockout stage in the 6-subs. Furthermore, our estimate
through the ordered probit model pointed to a reduced
probability of winning as a new substitute is included.
Taken together, these findings in the first order demon-
strate that coaches seem to replace in reaction to unfavor-
able match status. On the other hand, speculation that loss
of “team unity” may be occurring with each new substitu-
tion gains strength, being anchored in the aforementioned
“team-mate relations” and “information transfer” the-
ories14-16. The caveat for these estimates seems to be the
group stage observation, where coaches can rotate their
squad of players when a favorable outcome seems more
certain (i.e. they are leading the match by 2 or more goals).
Future research may be devoted to incorporating more
factors that affect substitutions beyond trying to create a
substitution cut-off point that can lead to better match out-
come results than reported in the present paper.

Although no physical performance-related metrics
could be included in the present work to more appro-
priately discuss the game statistics, the findings show
~1 min more in “effective playing time” in 6-subs. On the
other hand, a decrease in red cards may also be expected
(as noted) because this larger number of substitutions can
be used to remove those players with a yellow card before
they commit another cardable foul.

Another point to consider is that a decrease in aver-
age goals (~-10%) seems to be a natural consequence due

to less physical exhaustion. The curious thing is that these
previously mentioned game statistics were only different
for the 6-subs in the knockout stage. The coaches riskless
in their interventions in this stage, and it could be more
accurate when introducing a substitute player. Likewise,
this substitute could be better understanding their impor-
tance and as a consequence have greater physical engage-
ment. After all, the differences noted in game-related
statistics had a small magnitude between 3- and 6-subs.
Furthermore, most of the match profiling-related statistical
variables studied do not appear to be correlated with the
final number of substitutions in the game. Only the total
goals per match had ordinal growth as the total number of
substitutions was increased in the game. Perhaps this once
again demonstrates the reactive intervention of the coach
and that exchanges could be numerous if the match status
presents a great score-line differential.

Despite the important findings, the present study has
a limitation of the likely potential influence of the 3- and
6-subs game-response. For example, other contextual
variables were uncontrolled herein such as quality of
opposition, and opponent tactics may be included in fur-
ther studies because “situational variables” are crucial for
gaining better knowledge17. Several other performance
indicators cannot be considered because match-analytics
companies did not cover this tournament and the imple-
mentation of in-situ match analysis by observation and a
GPS-tracking system was not possible due to a large num-
ber of games happening simultaneously. Furthermore, this
paper did not analyze the substitution time, playing posi-
tion, and changes if two or more players substituted
simultaneously, or the performance of each substitute
player and the team as a whole. We understand that there
are numerous confounding factors if there is any connec-
tion between the player introduction and team perfor-
mance improvement and match status or outcome
modification. These analyzes are complex and have
become hard-to-reach. Multivariate modeling was not
possible due to the already mentioned limitation of control
variables.

Future studies may consider GPS device-based
metrics to compare the two substitution rules because it is
easier to implement. With this in mind, it will be easier to
determine the overall impact of each substitute when
introduced and the potential changes that 6-subs may
cause in match demands in different athlete levels.
Although 6-subs is a new fact in the literature, the effects
of 3-subs and various aspects are still controversial or
unknown and may be important fields of investigation as
alternative match-day strategies and specific competitive
balance effects in different tournament types. In addition,
hot topics could be re-debated int the new 6-subs scenario
as players operationalize the “conscious or subconscious
pacing strategy”26; because substitute players cannot
exceed the running performance that they typically adopt
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during the first half of matches in which they are starting
players6,10; whether soccer substitutes are physically and
mentally “ready” to perform immediately upon entering
the field12, or if actual pitch-entry and re-warm up are
appropriate for developing the coping strategies and allow
substitutes to maintain task-focus27. Thus, the referenced
injury rate, technical-tactical metrics, between-match
variability in reported tasks demands28,29, and proportion
of goals scored during the final 15 min of soccer matches26

will be subject to a new magnitude and tempo-transient
changes in game demands or home advantage chan-
ges16,19,20 with 6-subs regulation and these factors should
be studied.

Conclusion
Our data provide preliminary information about dif-

ferent player substitution number rules using the 3- (pre-
vious season) and 6-substitution (recently introduced)
regulations in the same U-20 football tournament. It was
observed that the win rate and some game-related statistics
were slightly changed in the 6-subs, notably in the knock-
out stage. An increase in “effective playing time” occurred
in the 6-sub version, as well as fewer “red cards”, but
lower “goals average per match”. From match probability,
it appears that the chance of winning increases with each
player replacement unit in the team itself in the group
stage. In the knockout stage, there is a decreased winning
chance for each player unit exchange on the opposite
team. Quantitative replacing analyzes showed that coaches
still seem conservative and do not use all the permitted
substitutions. These preliminary findings may draw atten-
tion to this new context of football match profiling. While
this information may be important, more work still needs
to be done on the overall impact of 6-substitutions from a
technical and physical standpoint, coach's motivations and
strategies for changing players, and game unpredictability.
New approaches to coaching, preparation, and pre-pitch
entry should be considered with other match-related pro-
filing if a new subs regulation emerges in football.
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