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Abstract
Purpose. To investigate the patterns of recovery of ball possession in a young futsal team.
Methods. Seven games played by a youth futsal team were analysed. Patterns of recovery of ball possession were investigated 
on the basis of the following variables: way to recover the ball, location of recovery, tactical behaviour after the recovery, 
and result of the match. One-way ANOVA and post-hoc Tukey honest significant difference test were used to compare the 
variables. Principal component analysis was also applied to verify the association between variables.
Results. It was observed that there was a greater number of ball recoveries in the defensive sector (F3,24 = 35.6; p < 0.001; 

p
2 = 0.79), that set pieces were the most frequent way to recover the ball (F5,36 = 7.9; p < 0.001; p

2 = 0.46), that ball possession 
was maintained more often after the recovery of the ball (F3,24 = 79.6; p < 0.001; p

2 = 0.90), and that there was no correlation 
between the result of the match and the number of ball recoveries (F3,24 = 0.20; p = 0.93; p

2 = 0.10). Four components were 
identified that represented a variance of 95% for all variables. Factor 1 was related to the patterns of ball possession recovery 
in the offensive sector, while factor 2 was related to the tackle.
Conclusions. It was concluded that the way to recover the ball and the location of recovery affected both patterns of recovery 
and tactical behaviour after the recovery of the ball.
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Introduction

Team sports like futsal are characterized by inter-
personal coordination, that is, interactions of coopera-
tion and opposition between players in a performance 
environment with established goals [1–3]. From this, 
the futsal game can be understood from a systemic ap-
proach which perceives teams as open and dynamic 
systems. Such systems exchange energy and informa-
tion in order to achieve their goals and adapt to the con-
stant changes in the performance environment [2, 4].

To do so, the dynamic systems have order and con-
trol parameters. Order reflects the capability of a sys-
tem to function as a whole, whereas the control pa-
rameter causes changes in the order parameter when 
it reaches a critical threshold [1, 4, 5]. In futsal, an ex-
ample of order can be the effective space of play, which 

is defined by the imaginary figure formed by the players 
positioned on the outskirt of the group of field players 
and denotes the team’s coverage area [1, 6]. The control 
parameter can be the ball possession recovery, which 
causes teams to increase the effective space of play in 
a transition from defence to attack [6–8].

Thus, ball possession recovery consists of the acqui-
sition of the ball by the team that were defending and 
will be attacking [9–11]. Patterns of ball recovery involve 
variables such as the way the ball is recovered, the loca-
tion of the action on the field, and the tactical behav-
iour of the team after recovery. Moreover, recovery can 
occur directly, when the defender has the merit of 
earning the ball, or indirectly, when the team in posses-
sion lose the ball [11]. For example, in futsal games, 
the ball possession recovery by tackle is an impor-
tant factor for teams to achieve the result of victory in 
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matches [9]. In a soccer game, a ball recovery caused by 
a tackle increases by approximately 3 times the offen-
sive effectiveness [10], which is reflected in the differ-
ence between top and bottom rank teams in competi-
tions [12–14].

In youth sports, other factors, such as chronological 
age, also affect the ball possession recovery. For exam-
ple, competitive futsal players of the under-11 (U-11) age 
level performed better ball recovery than U-9 and U-7 
players [15]. Although older youth players are more 
likely to perform ball recovery, there is no indication 
that tactical performance in these transitions in the 
play will compare adult or professional futsal. This in-
cludes the specific causes of ball possession recovery 
and patterns that emerge in the play. Thus, the purpose 
of this study was to investigate the patterns of recovery 
of ball possession in a young futsal team.

Material and methods

Participants

The 15 youth futsal players who participated in the 
study were aged 15–17 years (15.93 ± 0.80). They were 

all affiliated to a U-17 competitive team and regularly 
took part in formal training and competitions.

As inclusion criteria in the research, the players 
should have all trained regularly and should have been 
officially registered in accordance with their local fut-
sal federation rules. In turn, the exclusion criteria in-
volved any injury or other issue that would have im-
peded the progress of the matches; no player, however, 
had experienced such an event or was excluded from 
the study.

Procedures

Seven futsal games were filmed and analysed as in-
dicated in Figure 1. A Sony W830 camera (20.1 mega
pixels, high definition; Japan) and a professional tripod 
(Sl-2111, 1.20 m) were installed above the game field 
to film the matches for their entire duration. The im-
ages were transferred to a Samsung notebook and 
LongoMatch software was used for analysis. The pat-
terns of ball possession recovery were analysed with 
respect to the following variables: way to recover the 
ball, location of recovery, and tactical behaviour after 
the recovery of the ball. The number of ball recoveries 

Figure 1. Futsal game (GK + 4 vs. 4 + GK) played in a 40 × 20 m field divided into 4 sectors: defensive, half defensive, 
half offensive, and offensive

GK – goalkeeper
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was also calculated to correlate with the result of the 
matches.

The ways to recover the ball possession were selected 
amongst the following: tackle, interception, set piece, 
opponent’s error, opponent’s strike on goal, and save by 
the goalkeeper (see definitions in Table 1). The game 
field was divided into 4 sectors: defensive, half de-
fensive, half offensive, and offensive, as illustrated in 
Figure 1, which helped analysing the location of recov-
ery [16]. The tactical behaviours were coded as fol-
lows: maintenance of ball possession, counterattack, 
strike on goal, and scoring goal. Finally, the numbers 
of ball recoveries were calculated at each new scored 
goal to help identifying patterns when the teams were 
winning, drawing, or losing.

Data analysis

The Kolmogorov-Smirnov test was used to verify the 
normality of the data distribution (p > 0.05). The data 
were presented as mean (measure of central tendency), 
standard deviation (measure of dispersion), and coef-
ficient of variation (standard deviation/mean). One-way 
analysis of variance (ANOVA) was applied to com-
pare the variables. When necessary (p < 0.05), post-
hoc analyses were conducted with the Tukey honest 
significant difference test. To measure the effect size, 
the partial squared eta ( p²) and, when appropriate, 
Cohen’s d (comparison between 2 variables in 1 mea-
sure) were used [17].

Principal component analysis (PCA) served to iden-
tify the patterns of ball recovery with respect to the way 
to recover the ball, the location of recovery, the tactical 
behaviour after recovery, and the result of the match. 
PCA is a factorial statistical method that allows the iden-
tification of groups of variables by decreasing the data 
dimensions while preserving the maximum variance 
of the original variables. PCA allows the grouping of the 
variables into a smaller number of factors [17, 18].

The variables were adapted to PCA as the common-
ality coefficient was equal to or greater than 0.7. Bar-
tlett’s sphericity test found correlations between vari-

ables [19]. The Kaiser-Meyer-Olkin measure was used 
to select the factors, and the eigenvalues equal to or 
above 1 were considered for the retention of factors and 
the explanation of the data variances [20, 21]. In such 
a case, the higher the factor load, the higher the correla-
tion between a given variable and a given factor. There-
fore, variables with factor loads equal to or above 0.7 
were considered to have a strong positive or negative 
correlation with that given component [17].

Approximately 10% of randomly selected recov-
ered balls were analysed again in the inter- and intra-
rater agreements. The temporal distance of the obser-
vations of reliability was more than 30 days after the 
first analysis. Calculations were performed with the 
kappa test ( ) and the results demonstrated a high de-
gree of agreements (inter-rater:  = 0.89, p < 0.001; 
intra-rater:  = 0.97, p < 0.001) [22]. A significance 
level of 5% was adopted, and the statistical software 
SPSS 20.0 was used to perform all statistical tests.

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the ethics 
committee for studies with human beings at Sergipe 
Federal University.

Informed consent
Informed consent has been obtained from the par-

ents and/or legal guardians of all individuals included 
in this study.

Results

A total of 466 ball possession recoveries were iden-
tified throughout the 7 analysed matches. More ball 
recoveries occurred in the defensive, half defensive, 
and half offensive sectors than in the offensive sector. 
In addition, the defensive sector was where most of the 
ball recoveries were performed (F3,24 = 35.6, p < 0.001, 

p
2 = 0.79) (see details in Table 2A). The majority of ball 

recoveries occurred after set pieces and the fewest were 
performed when taking advantage of the opponent’s 
error (F5,36 = 7.9, p < 0.001, p

2 = 0.46) (Table 2B). 
The maintenance of ball possession was the tactical 
behaviour that occurred most frequently after recov-
ering the ball, while scoring goals was the least frequent 
result (F3,24 = 79.6, p < 0.001, p

2 = 0.90) (Table 2C). 
Finally, there was no significant difference in the num-
ber of recovered balls in relation to the match result or 
the difference of points in the score (F3,24 = 0.2, p = 
0.93, p

2 = 0.10) (Table 2D).

Table 1. Ways to recover the ball in a futsal game

Variables Definition

Tackle Direct contact with the ball carrier
Interception Interruption of a pass or shoot on goal
Set piece Recovery after a set play (e.g. foul)
Opponent’s error Unsuccessful action (e.g. pass)
Opponent’s strike on goal Unsuccessful strike on goal
Save by the goalkeeper Save or interception by the goalkeeper
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Table 2. Mean (M), standard deviation (SD), and coefficient of variation (CV ) of the number of ball recoveries  
per (A) sector of play, (B) way to recover the ball, (C) tactical behaviour performed after recovering the ball,  

and (D) the result of the match

Variables M SD CV p p²

A

Defensive sector 36.71* 11.22 0.31

< 0.001 0.79
Half defensive sector 17.29 5.12 0.30
Half offensive sector 10.00 3.92 0.39
Offensive sector 2.57# 1.27 0.49

B

Tackle 9.71** 3.20 0.33

< 0.001 0.46

Interception 11.43 3.55 0.31
Set piece 17.14 4.63 0.27
Opponent’s error 3.14## 3.18 1.01
Opponent’s strike on goal 15.00 7.12 0.47
Save by the goalkeeper 10.14 4.45 0.44

C

Maintenance of ball possession 40.57*** 7.07 0.17

< 0.001 0.90
Counterattack 15.00### 4.93 0.33
Strike on goal 8.43 4.28 0.51
Goal scored 2.57 2.44 0.95

D

Drawing 19.57 16.94 0.87

0.93 0.10
Winning by 1 point 13.43 20.21 1.51
Winning by 2 points or more 18.71 25.76 1.38
Losing 14.86 14.72 0.99

* p < 0.005 in relation to the half offensive (d = 1.8) and offensive sectors (d = 2.9);  
# p < 0.001 in relation to the defensive (d = 2.9), half defensive (d = 2.6), and half offensive sectors (d = 1.2)

** p < 0.05 in relation to set piece (d = 1.2); ## p < 0.02 in relation to interception (d = 1.6), set piece (d = 2.3),  
and opponent’s strike on goal (d = 1.4)

*** p < 0.001 in relation to counterattack (d = 2.7), strike on goal (d = 3.5), and goal scored (d = 4.6);  
### p = 0.001 in relation to goal scored (d = 2.0)

Table 3. Eigenvalues per component and total variance

Components

Initial eigenvalues
Extraction sums

of squared loadings
Rotation sums

of squared loadings

Total
%

variance
%

cumulative
Total

%
variance

%
cumulative

Total
%

variance
%

cumulative

1 6.844 38.023 38.023 6.844 38.023 38.023 5.925 32.918 32.918
2 5.949 33.050 71.073 5.949 33.050 71.073 4.651 25.841 58.759
3 2.811 15.615 86.688 2.811 15.615 86.688 4.412 24.509 83.268
4 1.541 8.560 95.248 1.541 8.560 95.248 2.156 11.980 95.248
5 0.762 4.236 99.484
6 0.093 0.516 100.000
7 0.000 0.000 100.000
8 0.000 0.000 100.000
9 0.000 0.000 100.000

10 0.000 0.000 100.000
11 0.000 0.000 100.000
12 0.000 0.000 100.000
13 0.000 0.000 100.000
14 0.000 0.000 100.000
15 0.000 0.000 100.000
16 0.000 0.000 100.000
17 0.000 0.000 100.000
18 0.000 0.000 100.000
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Table 3 shows the 4 components that presented ini-
tial eigenvalues with a coefficient greater than 1 and 
were associated with a variance of 95% for all variables. 
Table 4 depicts the factors where factor 1 is related to 
the patterns of ball possession recovery in the offen-
sive sector. Thus, the positive coefficients are related 
to a recovery close to the goal where the team that are 
intending to recover the ball want to score, whereas the 
negative coefficients correspond to a recovery away from 
that goal. Factor 2 is related to the tackle as an active 
way of ball recovery. The positive coefficients are di-
rectly linked to the player’s direct recovery and the 
effects on the play after the acquisition of the ball, such 
as a counterattack. In contrast, the negative coefficients 
are related to set pieces as indirect recoveries. As of 
factor 3, the positive coefficients show that ball recov-
ery in the defensive sector was associated to recoveries 
after the opponent’s strike on goal and the maintenance 
of the ball possession as a tactical behaviour after the 
recovery of the ball. Finally, factor 4, which has the last 
variance, is only related to patterns of ball possession 
recovery when teams were winning by 1 point.

Discussion

The purpose of this study was to investigate the pat-
terns of recovery of ball possession in youth futsal. 
The characteristics of ball possession recovery were 

assessed with respect to the way the players and the 
team recovered the ball, the location of the recovery 
on the field, the tactical behaviour after recovery of 
the ball, and the patterns of recovery when the teams 
were winning, drawing, or losing the matches. This set 
of variables characterizes the ball possession recovery 
as they affect the effectiveness of a futsal team in games 
and competitions [9–14].

It was observed that more balls were recovered in 
the defensive than in the offensive sector. This result 
can be explained on the basis of the dynamics of the 
futsal game itself, where teams in possession of the ball 
naturally expand and consequently make it difficult for 
the team that are defending to recover the ball, espe-
cially in youth games [23–25]. Accordingly, youth fut-
sal teams show a greater fluctuation in the increase/
decrease of the effective space of play than profes-
sional futsal teams, generating more of the spaces be-
tween defending players that make recovery more 
difficult [26].

To solve this, the defending team can try to put pres-
sure in their own offensive sector to recover the ball close 
to the goal they want to strike on [11]. However, consid-
ering that the defending team may not recover the ball, 
the team in possession should advance on the field, 
causing more difficulties in covering pass lines. Thus, 
the defenders of the team that are still defending would 
occupy spaces close to their own goal instead of pres-

Table 4. Rotated component matrix for the variables of the ball possession recovery

Variables
Component

1 2 3 4

Offensive sector 0.708* –0.330 –0.459 0.298
Half offensive sector 0.422 –0.644 –0.402 –0.490
Half defensive sector 0.610 0.345 0.697* –0.086
Half defensive sector –0.058 0.522 0.733* 0.389
Tackle 0.513 0.794* –0.056 –0.139
Interception 0.501 0.328 0.704 0.072
Set piece –0.024 –0.944* –0.022 0.272
Opponent’s error 0.959* 0.078 –0.132 0.074
Opponent’s strike on goal –0.145 0.117 0.960* 0.154
Save by the goalkeeper –0.065 0.959* 0.226 –0.004
Maintenance of ball possession –0.262 –0.080 0.956* 0.105
Counterattack 0.170 0.775* 0.453 0.391
Strike on goal 0.943* 0.222 0.203 –0.086
Goal scored 0.824 0.194 –0.091 0.035
Drawing –0.507 0.593 0.556 –0.276
Winning by 1 point 0.039 –0.102 0.187 0.963*
Winning by 2 points or more 0.941* –0.253 –0.108 –0.148
Losing –0.775* 0.218 –0.053 –0.584

* A strong positive or negative correlation in factor loadings



M. Carneiro et al., Analysis of ball recovery in futsal

HUMAN MOVEMENT

89
Human Movement, Vol. 22, No 3, 2021 

humanmovement.pl

suring the ball carrier [27]. To improve the capabilities 
to recover the ball, teams should then train specific tac-
tical principles and coherent behaviours, including 
compacting, closing empty spaces, and covering for simi
lar situations, that is when the opposing team have the 
ball possession in their defensive sector [28].

More balls were recovered after set pieces for the at-
tacking team, which helped to organize restart of play 
from a foul or the ball going out of play. However, tackle, 
interception, and saves by the goalkeeper also averaged 
approximately 10 ball recoveries each. Taking advan-
tage of an error from the opponent was the only direct 
ball recovery that was least performed. In addition to 
accelerating the play, direct ball recoveries increase 
effectiveness and competitivity by creating more oppor-
tunities to score goals and win matches [9, 10, 13, 14].

One of the ways to increase the frequency of ball 
recovery by tackle, interception, and goalkeeper’s saves 
is through the elaboration and application of representa
tive tasks [3, 29, 30]. Representative tasks can be de-
fined as activities that preserve the constraints inher-
ent to the performance environment, as, for instance, 
space [31]. Decreasing the space of play promotes a 
greater number of transitions, that is, exchanges of ball 
possession, which can make teams recover the ball 
directly [32].

The maintenance of ball possession was the tactical 
behaviour more often performed after recovering the 
ball in comparison with the counterattack, strike on 
goal, and scoring goals. The results inherent to factor 3 
of PCA reflect such behaviour since ball recovery in 
the defensive and half defensive sectors is associated 
with the maintenance of ball possession as a post-re-
covery tactical behaviour.

Thus, since defensive and half defensive sectors 
were sectors where more ball recoveries occurred, play-
ers circulated the ball in the search for empty spaces 
through the oscillation of the effective space of play 
[26]. In addition, the result of factor 2 of PCA reinforces 
this by showing that the counterattack is directly asso-
ciated with ball recovery, in particular tackle and goal-
keeper’s defence.

No significant difference was found in the number 
of ball possession recoveries when the teams were win-
ning, drawing, or losing. However, the result of factor 1 
of PCA is related to the patterns of ball recovery in the 
offensive sector, which is associated with the opponent’s 
error, strikes on goal, and victories with 2 goals or more. 
This denotes that the team were more secure in putting 
pressure on the opponent defence when they led on 
score, which provoked more errors if the opponents.

A limitation of this study is that the data collection 

was done with a single team that probably play with 
the same game model and train with the same program. 
Thus, in further studies on patterns of ball recovery, 
it is recommended to investigate more than 1 team.

Finally, in relation to the practical applicability of 
the research, the results show patterns of ball posses-
sion recovery in youth futsal that coaches can train by 
manipulating task constraints [33]. The manipulation 
of task constraints can refute or reinforce patterns, in-
cluding ball recovery habits. Such an approach could 
retrieve the ball closer to the goal, increasing the num-
ber of tackles and interceptions or resulting in strik-
ing more often on the goal after ball recovery without 
decreasing the maintenance possession. Another im-
portant aspect is that teachers/coaches should offer in-
formation concerning the necessity of player behav-
iour and situational requirements [34].

Conclusions

Patterns of ball possession recovery were observed 
in youth futsal with respect to the way the ball was 
recovered; more balls would be earned after set pieces 
and fewer were recovered by taking advantage of the 
opponent’s error. Patterns were also characterized by 
the location of the recovery on the field; more balls 
were recovered in the defensive sector, whereas fewer 
were earned in the offensive sector. The team preferred 
maintaining possession to scoring goals after recov-
ering the ball. Furthermore, the result of the matches 
did not affect the number of balls recovered.

An association was observed between ball recov-
eries in the offensive sector, opponent’s errors, strikes on 
goal, and victories with 2 or more goals differences. 
There was also an association between counterattacks, 
tackles, and saves by the goalkeeper. Finally, an as-
sociation was demonstrated between ball recovery in 
the defensive sector, maintenance of ball possession 
after ball recovery, and ball recovery through the fina-
lization of opponents on target.
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