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ABSTRACT 
International Journal of Exercise Science 8(2) : 112-123, 2015. Whilst there are a range 
of studies examining the differences in match demands between levels of competition, there is an 
absence of the analysis these differences between teams within the same level of competition. The 
study used notational analysis to identify performance indicators that differentiated between 
sub-elite futsal teams from Brazil, Spain and Australia during regular season matches. Based on 
world rankings, Spanish and Brazilian futsal was deemed to be superior to Australian futsal. The 
Australian players spent a significantly greater time engaged in high intensity activity than the 
Spanish players (sprinting: 0.36% v. 0.06%, p<0.05); running: 5.89% v. 3.33%). The Brazilian team 
displayed the greatest possession of the ball (40.0 ± 10.4%) when compared to the Spanish (23.5 ± 
2.73%) and Australian teams (30.9 ± 2.54%) (p<0.01). Additionally, the Brazilian and Spanish 
teams made a greater number of successful passes per minute of match-play than the Australian 
team (10.7 ± 1.06 v. 8.68 ± 0.81 v. 5.31 ± 0.60, respectively, p<0.01). These results generally suggest 
that lower high intensity activity output and superior ball possession and passing accuracy 
appear to be critical determinants in discriminating between successful and unsuccessful match 
performance. Accordingly, training to improve technical and decision making skills, specifically 
related to maintaining ball possession and improving passing accuracy, will likely assist lower 
performing teams. 
 
KEY WORDS: Indoor soccer, time-motion analysis, movement demands, player 
tracking, team sport 
 

INTRODUCTION 
 
Futsal (5-a-side indoor soccer) is a popular 
sport with over 30 million players in over 
100 countries (5, 17). The sport is 
intermittent in nature, comprised of short 
duration maximal and sub-maximal high-
intensity work periods, randomly 
alternating with long periods of low-
intensity activity (4, 25, 29). Futsal players 
have been known to cover a distance of 
anywhere between 2.5 – 4.3 km throughout 

a match, equating to movement rates of 
between 94.5 – 121 m·min-1 (3, 4, 8, 13). 
 
There has been recent growth in the 
number of studies published on futsal with 
the majority focusing on match analysis 
and physiological responses during match 
play (3, 8, 13, 27, 29). However, none of 
these studies have examined the differences 
in technical skills between relatively low 
performing teams and relatively high 
performing teams of the same playing level. 
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The examination of the differences between 
such teams will provide a greater 
understanding of the skill requirements 
during match-play, as demonstrated in 
previous team sport studies where ball 
specific skill differences have been 
identified between high-calibre and low-
calibre teams (22). This is of particular 
importance for lower performing teams 
who may benefit from several practical 
applications, such as optimising training 
programs and providing information on 
areas requiring improvement (4, 7, 14, 29). 
 
The current study, therefore, aimed to 
investigate the differences in match 
demands between three sub-elite futsal 
teams that participate in the domestic 
competitions of nations that compete at the 
Futsal World Championships, in order to 
detect any performance indicators which 
may differ between the teams. These teams 
were from Spain, Brazil and Australia. The 
study also aimed to detect performance 
indicators which differed between the 
teams, such as ball possession 
characteristics and shooting success. Based 
on world rankings at the time of testing, 
Spanish (ranked 1st) and Brazilian (ranked 
2nd) futsal was deemed to be superior to 
Australian futsal (ranked 25th) (19). It was 
hypothesised that there would be a greater 
ball possession percentage and a greater 
success rate of passes and shots on goal for 
the Brazilian and Spanish teams when 
compared to the Australian team, despite 
being at the same relative level of 
competition. Additionally, as previous 
studies have demonstrated that more 
successful teams cover less distance in 
high-intensity running when compared to 
less successful teams (10, 22, 28), similar 
outcomes were expected in this study. The 
analysis and interpretation of the data may 

provide coaches with a greater 
understanding of movement demands from 
a variety of nations with established 
domestic competitions. Such an 
understanding can be used to alter training 
programs to potentially improve the 
performance of poorer performing nations 
(6). The data may also provide a greater 
understanding of the influence of fatigue on 
the expression of technical skills, which 
may be relevant to other court sports such 
as basketball, handball or volleyball. 
 
METHODS 
 
Participants 
One futsal team from Australia, one futsal 
team from Brazil and one futsal team from 
Spain were used for this study. All teams 
were of an equivalent competition standard 
in their respective countries as they were at 
a level of play where players could be 
selected to represent their country in futsal. 
Details of each team are as follows: 
 
Australia (low performing team): A team 
consisting of 13 male athletes (20.3 ± 1.15 yr, 
176.7 ± 8.50 cm, 74.7 ± 4.04 kg) participated 
in this study. Four matches from the 
Football NSW Futsal Premier League 
competition involving the team were used 
for analysis. 
 
Brazil (high performing team): A team 
consisting of 15 male athletes (21.0 ± 3.6 yr, 
175.0 ± 4.90 m, 73.3 ± 8.5 kg) participated in 
this study. Four matches from the Regional 
and Micro-regional phases of the Jogos 
Abertos de Santa Catarina involving the 
team were used for analysis.  
 
Spain (high performing team): A team 
consisting of 11 male athletes (25.1 ± 4.32 yr, 
175.1 ± 5.54 cm, 70.5 ± 6.90 kg) participated 
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in this study. Five matches from the 
División de Plata Norte of la Liga Nacional 
de Fútbol Sala (National Futsal League, 
Silver Division, North) involving the team 
were used for analysis. 
 
The coach and players of all teams were 
informed of the purposes of the study and 
written informed consent was obtained 
from the coach or manager of each team 
prior to participating in the study. Criteria 
for inclusion in the study were: being 
selected to play by the coach and being free 
from injury or illness. Exclusion criteria 
included being injured or ill, or not being 
selected to play by the coach. The Human 
Research Ethics Committee at the 
University of Technology, Sydney 
approved the methodology and procedures 
used in this study. 
 
Protocol 
In order to assess the differences in match 
performance, an observational study was 
carried out, where the futsal players 
participated in their regular season matches 
with data obtained by means of video 
recording. This enabled a comparison of 
notational analysis results between the high 
performing and the low performing teams, 
with individual player and team movement 
activity and match activity profiles 
observed. Due to location and technical 
constraints, data was gathered for four 
games for the Australian and Brazilian 
teams, and five games for the Spanish team. 
Further, only team data could be obtained 
for the Brazilian team, therefore individual 
player analysis could not be undertaken. 
 
For each match assessed, movement 
activities, ball possession and match 
activities were monitored by means of 
video recording. Two digital video cameras 

(Panasonic, Osaka, Japan) were set up, both 
equipped with a fish-eye (ultra-wide angle) 
lens, allowing each camera to cover one-
half of the futsal court. All matches were 
played on futsal courts with dimensions 
complying with FIFA rules (38–42m length 
x 20–25m width) (16). As matches were 
played at various venues, the camera set up 
could not be standardised, however, where 
possible, the cameras were placed 10 m 
away from the sideline, approximately 2 m 
either side of the half-way line, and 10 m 
from ground level on the sideline of the 
court. Both cameras were set up on tripods 
1.5 m high and angled inward, 
consequentially providing a camera height 
of 11.5 m above the playing surface. 
 
All teams were tracked during the entire 
match-play from kick-off until full-time, 
with the exceptions of time-outs and half-
time periods. It should be noted that the 
time-keeping for the matches involving the 
Australian team did not account for stop-
time, therefore, the match time included all 
breaks in play except half-time and time-
outs, resulting in a 40 minute total match 
time. In contrast, the matches involving the 
Brazilian and Spanish teams used stop-
time, therefore, the matches were up to 90 
minutes in duration. Accordingly, the 
majority of the data analysis where 
comparisons between teams occurred was 
undertaken using data which was 
transformed into relative percentages of 
total match-play. Due to location and 
technical difficulties, individual player data 
could not be obtained for the Brazilian 
team, therefore only team data was 
analysed. 
 
As two cameras recorded the matches, two 
television sets were required for analysis. 
The television sets were placed side by side, 
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and the matches were played and timed to 
allow the game to be viewed as it was 
played. A computer program designed to 
track player movement and activities was 
used for this study, after having established 
its reliability and validity (10.4% and 1.7% 
typical error of measurement for total 
distance covered and total duration of 
activities, respectively, between two trials 
of notational analysis) (12). Systemic bias 
was also previously assessed for each 
variable using a paired t-test, with no 
differences evident between test occasions. 
The identification of the speed of each 
movement category was based on the 
researcher’s subjective judgement, with the 
velocities and descriptions of activities 
selected from the methodologies of several 
researchers in various team sports (4, 14, 
31). As the computer program was unable 
to categorise speed ranges, an estimate 
speed for each category was established in 
order to analyse movement demands. 
These were as follows: standing (0 m·s-1), 
walking (1 m·s-1), jogging (3 m·s-1), running 

(5 m·s-1), sprinting (7 m·s-1) and 
sideways/backwards jogging (3 m·s-1) 
which included jockeying an opposing 
player. These activities were later divided 
into either low-intensity activity (LIA) 
(those under 5 m·s-1 including standing, 
walking, jogging and sideways/backwards 
jogging), and high-intensity activity (HIA) 
(those at or over 5 m·s-1 including running 
and sprinting). Each movement activity 
was timed to 0.1 s and the total duration for 
each activity was calculated. The total 
distance covered in each movement activity 
was estimated using the total duration of 
each activity by the speed assigned to it. 
Total frequency of activities was also 
computed. The raw (absolute) values were 
then converted into relative (percentage) 
values by dividing the number of minutes 
of match-play per player. This enabled a 
standardised comparison between matches 
with different timing methods (11). 
 
An analysis of ball possession was also 
undertaken, with team ball possession 

Table 1. Match activities and their definitions. 1"
Match Activity Definition 
Pass the motion made where the ball was transferred from one player to another with 

the inside or outside of the foot, with the ball often travelling on the ground 
Kick a motion stronger than a pass where the ball was struck with the toe, the 

superior part of the toes, or the inside of the foot near the first toe, with the ball 
often travelling in the air 

Successful Pass any pass made which reached its intended target 
Unsuccessful 
Pass 

any pass made which did not reach its intended target, for example, the pass 
was intercepted or blocked by an opponent, or travelled out of the playing area 

Successful Kick any kick made which reached its intended target 
Unsuccessful 
Kick 

any kick made which did not reach its intended target, for example, the kick was 
intercepted or blocked by an opponent, or travelled out of the playing area 

Clearance Kick any kick made which was intended to clear the zone or court 
Shots on Goal an intentional shot towards the goal where if the goal was empty, would result 

in a goal 
Shots off Goal an intentional shot towards the goal where if the goal net was empty, would not 

result in a goal 

 2"
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(analysed team had complete control of the 
ball), opposition possession (opposing team 
had complete control), loose/free ball (no 
clear possession) and ball out of play (ball 
was outside playing area including breaks 
in play) being assessed. Each variable was 
timed to 0.1 s enabling the calculation of the 
total duration for each variable. The 
frequency or the number of times the ball 
possession changed was also calculated. As 
with the movement activities, the ball 
possession was also converted into relative 
data to enable a standardised comparison 
between the three teams. 
 
In addition to the above, match activities 
were analysed for the three teams, as 
reported by several researchers (1, 2, 20, 26) 
such as passing and shooting success. The 
definition of these activities is presented in 
Table 1. The match activities were recorded 
as the number of occurrences per player for 
the entire match (Australian and Spanish 
teams), as well as for the entire team 
(Australian, Spanish and Brazilian teams), 
which were then divided by the total 
minutes played, to give a frequency of 
activity occurrence per minute of match-
play and provide a standardised 
comparison. One trained and experienced 
researcher performed all of the analysis, 
thereby minimising any inter-individual 
variation in the measures. 
 
Statistical Analysis 
All results were collated and various 
statistical procedures implemented using 
Statistical Package for Social Sciences (SPSS, 
version 16.0). Each set of data was tested for 
normality using a Shapiro-Wilks test and 
for homogeneity of variance using Levene’s 
test. All data was normally distributed, 
therefore, one-way ANOVA’s were 
conducted on the relative values for the 

distance, duration and frequency variables, 
as well as the match activities, and ball 
possession data to determine any 
differences in measurements between the 
teams. Bonferroni Post-Hoc tests were 
conducted on any significantly different 
data to determine between which teams the 
difference occurred. Due to the evident 
timing differences, statistical analysis was 
not conducted on raw data. An alpha level 
of p<0.05 was selected as the criterion for 
significance for all statistical procedures, 
with descriptive statistics for all variables 
reported as mean ± standard deviation 
(SD). To maximise reliability, the same 
researcher performed all of the match 
analyses. 
 
RESULTS 
 
A total of 13 players were analysed from 
Australia over 4 matches, 15 players over 4 
matches in Brazil, and 11 players over 5 
matches in Spain. The matches produced 
the following results: 
Australia: 2-2 draw; 4-1 win; 3-3 draw; 7-1 
loss. 
Brazil: 5-3 loss; 1-0 win; 6-4 win; 3-0 loss. 
Spain: 3-0 loss; 5-1 win; 3-2 loss; 2-1 win; 3-3 
draw. 
 
The average match time was 2402.4 ± 0.57 s 
(40 min) for the Australian matches, 3270.5 
± 514.0 s (55 min) for the Brazilian matches 
and 4457.5 ± 91.4 s (74 min) for the Spanish 
matches. 
 
An analysis on the movement activities was 
conducted on the Australian and Spanish 
players. The average duration an 
Australian player participated in a match 
was 1501.1 ± 504.4 s (25 min) of running 
clock-time, which was 36% less than that 
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played by the average Spanish player of 
2346.3 ± 931.2 s (39 min) in stop-time. 
 

 
Figure 1. Mean total relative distance covered for 
movement activities for Australian and Spanish 
futsal players (error bars are standard deviation).      
* Significantly different from the Spanish players 
(p<0.05). 
 

 
Figure 2. Mean total relative duration spent in 
movement activities for Australian and Spanish 
futsal players (error bars are standard deviation). * 
Significantly different from the Spanish players 
(p<0.05). 
 
The average total distance covered in a 
match for the Australian players was 2766.6 
± 943.0 m and was 4488.5 ± 1806.6 m for the 
Spanish players. The average match speed 
for the Australian players equated to 100.6 
± 37.8 m·min-1 (1.84 ± 0.63 m·s-1), and was 
114.8 ± 46.2 m·min-1 (1.91 ± 0.77 m·s-1) for 
the Spanish team. The analysis of the 
relative values for distance covered in 
movement activities revealed significant 

differences between the teams, as displayed 
in Figure 1, with relative duration values 
displayed in Figure 2. 
 
Match activity analysis was conducted on 
the Australian, Brazilian and Spanish 
teams. The total relative frequency and 
duration of ball possession data for all 
teams is presented in Table 2. It was 
observed that the Brazilian team produced 
the lowest frequency of a loose/free ball 
during the matches (p<0.01), as well as the 
greatest possession of the ball when 
compared to the Spanish and Australian 
teams (p<0.01). The Australian team 
reported a greater duration of a loose/free 
ball during the matches (p<0.01) when 
compared to the Brazilian and Spanish 
teams. 
 
Total match activity data for all teams is 
presented in Table 3. From this data, 
passing and shooting accuracy as well as 
goal conversion was calculated, however, 
given the differences in timing, no 
statistical analysis was conducted on this 
data. The Brazilian team revealed the best 
passing accuracy with 93.1% of all passes 
being successful, compared to 89.9% for the 
Spanish team and 87.4% for the Australian 
team. The Brazilian team recorded the best 
shot accuracy with 47.6% of all shots taken 
being on goal. The Spanish team had a 
45.3% shot accuracy and the Australian 
team had a 46.4% shot accuracy.  
 
When the data was adjusted to frequency of 
match activities per minute of match-play, 
several significant differences were found 
between the teams, as demonstrated in 
Table 3. The Brazilian team performed the 
greatest number of successful passes per 
minute of match-play (p<0.01). The 
Brazilian team also performed the greatest 
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number of shots on goal per minute of 
match-play (p=0.02) and shots off goal 
(p=0.03). 

Furthermore, individual player data from 
the Australian and Spanish teams was 
analysed, with this data displayed in Table 

Table 2. Relative ball possession frequency and duration for the teams (%) (mean ± standard 1"
deviation). *Significantly different from the Australian team (p<0.05).  2"
† Significantly different from the Spanish team (p<0.05). 3"
  Team Possession Opposition 

Possession Loose/Free Ball Ball Out Of 
Play 

 Australia 27.0 ± 2.96 28.1 ± 0.64 17.8 ± 1.75 27.1 ± 1.58 
Frequency 
(%) Brazil 20.5 ± 11.8 22.2 ± 9.99   9.42 ± 4.81*† 47.9 ± 26.5 

 Spain 23.7 ± 0.79 26.9 ± 1.21 17.7 ± 1.63 31.8 ± 0.74 
 Australia 30.9 ± 2.54 25.6 ± 3.43 5.57 ± 0.76† 37.9 ± 1.07 
Duration 
(%) Brazil 40.0 ± 10.4*† 32.1 ± 7.32 2.89 ± 0.58*† 25.0 ± 13.7† 

 Spanish 23.5 ± 2.73 26.7 ± 3.44 3.95 ± 0.57* 45.9 ± 0.85 
 4"
Table 3. Match activity data for all teams (mean ± standard deviation). Statistical analysis not performed on values for 
entire match duration. * Significantly different from the Spanish team (p<0.05).  † Significantly different from the Brazilian 
team (p<0.05). 

!

 Values for entire match duration Values relative to minutes of match-play 

 Australia Brazil Spain Australia Brazil Spain 

Successful Pass 212.3 ± 24.0 428.8 ± 58.5 347.2 ± 59.7 5.31 ± 0.60*† 10.7 ± 1.06 8.68 ± 0.81 
Unsuccessful Pass 30.5 ± 7.72 32.0 ± 5.42 39.0 ± 6.86 0.76 ± 0.19 0.8 ± 0.10 0.98 ± 0.09 
Successful Kick 14.4 ± 1.26 28.75 ± 3.59 36.6 ± 3.39 0.36 ± 0.03*† 0.72 ± 0.07 0.92 ± 0.05 
Unsuccessful Kick 16.3 ± 1.41 20.3 ± 2.63 29.7 ± 4.85 0.41 ± 0.04* 0.51 ± 0.05 0.74 ± 0.07 
Clearance Kick 13.0 ± 2.22 8.50 ± 1.00 26.4 ± 6.35 0.33 ± 0.06* 0.21± 0.02* 0.66 ± 0.09† 
Shot on Goal 25.1 ± 2.71 29.3 ± 8.96 22.0 ± 2.55 0.63 ± 0.07 0.73 ± 0.16* 0.55 ± 0.03 
Shot off Goal 29.0 ± 5.26 32.3 ± 4.57 26.6 ± 4.15 0.73 ± 0.13 0.81 ± 0.08* 0.67 ± 0.06 

Table 4. Match activity data for the Australian and Spanish teams presented as raw data and relative 1"
to match playing time (mean ± standard deviation). Statistical analysis not performed on raw match 2"
data. * Significantly different from the Spanish players (p<0.05). 3"

 Raw Match Data Number of Activities per Minute 
 Australia Spain Australia Spain 

Successful Pass 28.0 ± 12.9 40.3 ± 23.4 1.12 ± 0.51 1.03 ± 0.60 
Unsuccessful Pass 3.96  ± 2.64 4.65 ± 3.76 0.16 ± 0.11 0.12 ± 0.10 
Successful Kick 1.11 ± 0.33 3.33 ± 3.68 0.04 ± 0.01* 0.09 ± 0.09 
Unsuccessful Kick 1.25 ± 0.45 2.70 ± 2.24 0.05 ± 0.02* 0.07 ± 0.06 
Clearance Kick 1.00 ± 0.00 2.40 ± 1.54 0.04 ± 0.00* 0.06 ± 0.04 
Total Touches 101.7 ± 48.6 129.9 ± 70.1 4.06 ± 1.94 3.32 ± 1.79 
Shot On Goal 2.70 ± 1.72 2.00 ± 1.00 0.11 ± 0.07* 0.05 ± 0.03 
Shot Off Goal 3.00 ± 1.89 2.42 ± 1.63 0.12 ± 0.08 0.06 ± 0.04 

"4"
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4. When the data was examined relative to 
match time and expressed as number of 
activities performed per minute of match-
play, several significant differences were 
observed. 
 
DISCUSSION 
 
Several team sport studies have examined 
the physiological and match-play 
differences between teams of different 
playing levels (13, 18, 22, 30, 32), which has 
provided specific information for the lower 
level team to improve match performance. 
However, to date, no previous study has 
examined the differences in match 
demands between teams of varying 
international success at the same playing 
level. This study quantified the movement 
patterns, match activities and ball 
possession characteristics of futsal players 
during competition and examined the 
differences in match-play of Australian, 
Brazilian and Spanish futsal teams of an 
equivalent level. Specifically, the study was 
designed to identify performance indicators 
that differentiated between the relatively 
high performing futsal nations (Brazil and 
Spain) and a relatively low performing 
futsal nation (Australia) in an applied 
setting. 
 
The Australian players played an average 
of 1501 s per match (62.5% of the total 
match time), and the Spanish players 
played an average of 2346 s per match 
(52.6% of the total match time) with the 
differences in raw magnitudes between the 
teams due to the timing differences. These 
figures tended to be within the range 
reported in previous futsal studies of 1873 – 
2587 s or 38 – 56% of the total match time 
(3, 4, 27). The average total distance covered 
by the Australian players was 2767 m, with 

4489 m travelled per match for the Spanish 
players. Whilst the total distance covered 
by the Australian players was within the 
distances reported in previous futsal 
studies of 2575 – 4313 m (3, 4, 13), the total 
distance covered by the Spanish players 
was marginally higher than other studies, 
and higher than the Australian players. The 
difference in distance values between the 
Australian and Spanish players is largely 
due to the different time-keeping methods 
at the same level of competition. This is a 
particularly important issue for Australian 
players preparing for international 
competitions where stop-time is used, as it 
has been previously suggested that players 
involved in a longer match duration will 
perform a greater number of efforts and 
therefore cover a greater distance (3). As 
such, Australian futsal players may be 
inadequately conditioned for international 
matches, and training methods may need to 
be altered to account for the greater aerobic 
demands, and potentially a different 
tactical approach to the game to delay the 
onset of fatigue.  
 
The Australian players covered a 
significantly greater relative sprinting 
distance, and running distance than the 
Spanish players (sprinting: 1.07% v. 0.20%; 
running: 14.2% v. 8.59%), with some 
Spanish players not sprinting at all during 
the matches (Figure 1). Additionally, both 
teams spent a small proportion of the 
matches engaged in HIA, with the 
Australian players spending a significantly 
greater relative duration sprinting and 
running than the Spanish players 
(sprinting: 0.36% v. 0.06%; running: 5.89% 
v. 3.33%). The relative sprinting duration 
was less than that reported in previous 
futsal studies of between 1 – 8% (4, 8, 13). 
Such differences may be attributed to the 
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skill level and choice of tactics made by the 
players analysed as well as the method of 
notational analysis and interpretation of 
velocities, where it has been demonstrated 
that when small distances are observed, 
such as with sprinting, relatively large 
errors are produced (15). Despite this, the 
results of the current study are supported 
by previous studies, which have 
demonstrated that more successful teams 
cover less distance in high-intensity 
running when compared to less successful 
teams (10, 22, 28). 
 
When compared to the Spanish players, the 
Australian players covered a greater 
relative distance in all movement activities, 
except for sideways/backwards jogging. 
This suggests that the Spanish players’ 
choice of movements allows them to track 
the game with greater patience. Further, 
this player behaviour may also allow them 
to reduce the need to sprint and risk being 
caught out of position. By jogging sideways 
or backwards, players are facing the play 
rather than having their back turned to the 
ball, which assists with tracking the game. 
Additionally, by performing a greater 
proportion of sprinting, this potentially led 
to the Australian players being fatigued 
and perhaps performing fatigue-related 
errors, which have a negative effect on 
player and team performance (28). 
 
The analysis of ball possession was 
undertaken to identify any patterns 
occurring between the high performing 
teams when compared to the low 
performing team. When expressed as 
values relative to total match-time, the 
Brazilian team recorded the greatest 
possession of the ball over the total match-
time (40%), when compared to the 
Australian team (31%) and the Spanish 

team (24%). This suggests that the Brazilian 
team was in the greatest control of the 
game. If teams are able to retain possession 
of the ball, they are able to control and 
dictate the game. This is similar to previous 
ball possession studies in football (24) 
which, among other outcomes, have 
demonstrated that higher ranked teams 
have displayed a greater average duration 
of possession of the ball when compared to 
lower ranked teams (23). The ball 
possession outcomes in this study were 
undoubtedly influenced by individual 
match conditions, the quality and playing 
style of the opposition and their ability to 
retain possession of the ball.  
 
The analysis of match activities was 
undertaken to determine the differences in 
specific ball skills between the three teams, 
and whether skills such as passing and 
shooting accuracy were different in low 
performing teams when compared to high 
performing teams. When considering 
match activities for each team, the higher 
performing teams tended to produce higher 
passing accuracy figures (Brazil: 93%, 
Spain: 90%), than the Australian team 
(87%), although this was not significantly 
different. When data was analysed per 
minute of match-play, the higher 
performing teams made a greater number 
of successful passes than the lower 
performing team, with the Brazilian team 
producing a significantly greater value than 
the other teams (Brazil: 10.7, Spain: 8.68, 
Australia: 5.31). The Brazilian team 
produced a higher number of shots on and 
off goal per minute of match-play (0.73 and 
0.81, respectively) which was significantly 
different to the Spanish team. These results 
suggest that teams with a greater duration 
of ball possession will perform more 
passing and shooting actions than teams 
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with a lower duration of ball possession. 
This may lead to greater success (goals 
scored), however, it may also negatively 
affect the accuracy rate of passes and shots. 
This may be directly related to the skill 
level and playing experience of futsal 
players (23). 
 
When considering match activities for 
individual players, although not 
significantly different, the Australian 
players recorded 4.06 touches of the ball per 
minute of match-play, versus 3.32 times for 
the Spanish players (Table 4). It was 
expected that the Spanish players would 
record a greater number of touches on the 
ball, as has been previously demonstrated 
in football, where successful teams have 
produced a greater number of touches on 
the ball than unsuccessful teams (20, 21), 
however the current findings did not show 
this. An observation of the tactical approach 
and situations in which specific ball skills 
are performed may provide further insight 
into these findings, however, such an 
analysis is beyond the scope of this study.  
 
Low performing futsal players and teams 
appear to require the development of motor 
skill and technical skill training in order to 
improve ball skills and team performance 
during futsal match-play (28). This is 
especially important for players and teams 
transitioning from running clock-time 
matches to stop-time matches, where the 
match demands are higher. Match duration 
may affect pacing strategies, with shorter 
duration matches, i.e. running clock-time, 
elevating the high intensity activity output. 
Such differences in movements may have 
had implications for the current set of 
results. As with all match activity variables, 
the differences may be due to several 
inherent delimitations of the study 

including individual playing and training 
experience, the nature of each match and 
the influence of the opposition (9, 28).  
 
A strength of this study lies in the 
assessment of multiple futsal matches from 
three continents, with the teams at an 
equivalent level of competition, thus 
providing a detailed analysis with a large 
dataset. Ideally, this study would have 
used the national teams for comparison, 
however, the logistical issues associated 
with analysing sufficient international 
games did not permit this. Future research 
should analyse international level matches, 
such as the Futsal World Championships, 
which would allow a direct comparison of 
teams involved in the same competition or 
tournament, and provide a greater insight 
into the differences in movement demands 
and match performance that lead to 
success. This may also eliminate the 
limitations involved with cross-league 
comparisons including timing differences. 
 
Based on the results of this study, it appears 
that higher performing teams are more 
astute in their choice of movements and 
make more effective use of their time on the 
court when compared to lower performing 
teams. Higher performing teams also 
perform less HIA than low performing 
teams, as they appear to track the game 
with greater patience. The higher 
performing teams also demonstrated 
superior performance in match activities, 
particularly with passing success, and 
generally with ball possession. These 
results suggest that lower HIA output and 
superior ball possession and passing 
accuracy appear to be critical determinants 
in discriminating between successful and 
unsuccessful match performance. It may be 
suggested that lower performing teams 
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may need to reconsider their choice of 
tactics during match-play in order to be 
more successful. Further, such players 
should try to alter their movement activity 
profiles on the court in order to be able to 
track the game, the ball and their 
opponents more closely, without 
compromising on being caught out of 
position. Finally, a focus on improving 
passing accuracy and ball control via motor 
skill and technical skill training, as well as 
decision making training, will likely result 
in more successful futsal players and teams. 
 
REFERENCES 
 
1. Ali A, Farrally M. A computer-video aided 
time motion analysis technique for match analysis. J 
Sports Med Physical Fitness 31: 82-88, 1991. 
 
2. Bangsbo J, Norregaard L, Thorso F. Activity 
profile of competition soccer. Canadian J Sports Sci 
16: 110-116, 1991. 
 
3. Barbero-Alvarez JC, Soto VM, Barbero-
Alvarez V, Granda-Vera J. Match analysis and heart 
rate of futsal players during competition. J Sports Sci 
26: 63-73, 2008. 
 
4. Barbero Álvarez JC, Soto V, Granda J. Effort 
profiling during indoor soccer competition. J Sports 
Sci 22: 500-501, 2004. 
 
5. C.B.F.S. Futsal: Origem (History). [cited 2008 
22 July,]; Available from: 
http://www.cbfs.com.br/new/origem.asp. 2008. 
 
6. Carling C. Influence of opposition team 
formation on physical and skill-related performance 
in a professional soccer team. Eur J Sport 11: 155-164, 
2011. 
 
7. Castagna C, D'Ottavio S, Abt G. Activity 
profile of young soccer players during actual match 
play. J Strength Cond Res 17: 775-780, 2003. 
 
8. Castagna C, D'Ottavio S, Granda Vera J, 
Barbero Alvarez JC. Match demands of professional 
Futsal: a case study. J Sci Med Sport 12: 490-494, 
2009. 

9. Di Salvo V, Baron R, Tschan H, Calderon M, 
Ontero FJ, Bachl N, Pigozzi F. Performance 
characteristics according to playing position in elite 
soccer. Int J Sports Med 28: 222-227, 2007. 
 
10. Di Salvo V, Gregson W, Atkinson G, Tordoff 
P, Drust B. Analysis of high intensity activity in 
premier league soccer. Int J Sports Med 30: 205-212, 
2009. 
 
11. Dogramaci SN, Watsford ML. A comparison 
of two different methods for time-motion analysis in 
team sports. Int J Perf Analysis Sport 6: 73-83, 2006. 
 
12. Dogramaci SN, Watsford ML, Murphy AJ. 
The reliability and validity of subjective notational 
analysis in comparison to global positioning system 
tracking to assess athlete movement patterns. J 
Strength Cond Res 25: 852-859, 2011. 
 
13. Dogramaci SN, Watsford ML, Murphy AJ. 
Time-motion analysis of international and national 
level futsal. J Strength Cond Res 25: 646-651, 2011. 
 
14. Duthie G, Pyne D, Hooper S. Time motion 
analysis of 2001 and 2002 super 12 rugby. J Sports 
Sci 23: 523-530, 2005. 
 
15. Edgecomb SJ, Norton KI. Comparison of 
global positioning and computer-based tracking 
systems for measuring player movement distance 
during Australian football. J Sci Med Sport 9: 25-32, 
2006. 
 
16. F.I.F.A. Futsal Laws of the Game 2010/2011. 
[cited 2010 23 February]; Available from: 
http://www.fifa.com/mm/document/affederation
/generic/51/44/50/spielregelnfutsal_2010_11_e.pdf
. 2010. 
 
17. Football New South Wales. About Futsal. 
[cited 2012 21 March]; Available from: 
http://www.footballnsw.com.au/index.php?id=4. 
2010. 
 
18. Freeston J, Ferdinands R, Rooney K. 
Throwing velocity and accuracy in elite and sub-
elite cricket players: A descriptive study. Eur J Sport 
Sci 7: 231-237, 2007. 
 
19. Futsal World Ranking. Futsal World 
Ranking. [cited 2012 17 January]; Available from: 
www.futsalworldranking.be. 2011. 



ACTIVITY PROFILE DIFFERENCES IN FUTSAL 
 

International Journal of Exercise Science                                                          http://www.intjexersci.com 
123 

20. Hughes M, Franks I. Analysis of passing 
sequences, shots and goals in soccer. J Sports Sci 23: 
509-514, 2005. 
 
21. Hughes M, Robertson K, Nicholson A, An 
analysis of the 1984 World Cup, in Science and 
Football, T. Reilly, et al., Editors. E & FN Spon: 
London. 1998. 
 
22. Johnston RJ, Watsford ML, Pine MJ, Spurrs 
RW, Murphy A, Pruyn E. Movement demands and 
match performance in professional Australian 
football. Int J Sports Med 33: 89-93, 2012. 
 
23. Jones PD, James N, Mellalieu SD. Possession 
as a performance indicator in soccer. Int J Perf 
Analysis Sport 4: 98-102, 2004. 
 
24. Lago C, Martin R. Determinants of 
possession of the ball in soccer. J Sports Sci 25: 969-
974, 2007. 
 
25. Lima AMJ, Silva DVG, Souza AOS. 
Correlação entre as medidas direta e indireta do 
VO2máx em atletas de futsal. Rev Brasileira 
Medicina Esporte 11: 164-166, 2005. 
 
26. Owen AL, Wong del P, McKenna M, Dellal 
A. Heart rate responses and technical comparison 
between small- vs. large-sided games in elite 
professional soccer. J Strength Cond Res 25: 2104-
2110, 2011. 
 
27. Rampinini E, Impellizzeri FM, Castagna C, 
Abt G, Chamari K, Sassi A, Marcora SM. Factors 
influencing physiological responses to small-sided 
soccer games. J Sports Sci 25: 659-666, 2007. 
 
28. Rampinini E, Impellizzeri FM, Castagna C, 
Coutts, AJ, Wisloff U. Technical performance during 
soccer matches of the Italian Serie A league: effect of 
fatigue and competitive level. J Sci Med Sport 12: 
227-233, 2009. 
 
29. Rodrigues VM, Ramos GP, Mendes TT, 
Cabido CE, Melo ES, Condessa LA, Coelho DB, 
Garcia ES. Intensity of official Futsal matches. J 
Strength Cond Res 25: 2482-2487, 2011. 
 
30. Sirotic AC, Coutts AJ, Knowles H, Catterick, 
C. A comparison of match demands between elite 
and semi-elite rugby league competition. J Sports Sci 
27: 203-211, 2009. 

31. Spencer M, Lawrence S, Rechichi C, Bishop 
D, Dawson B, Goodman C. Time-motion analysis of 
elite field hockey, with special reference to repeated-
sprint activity. J Sports Sci 22: 843-850, 2004. 
 
32. Tomkinson GR, Popovic N, Martin M. 
Bilateral symmetry and the competitive standard 
attained in elite and sub-elite sport. J Sports Sci 21: 
201-211, 2003. 


