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Abstract

Objectives: The aim of this study was to investigate the technical actions and heart rate response of amateur minifootball players
during a competitive match.
Methods: Ten male amateur minifootball players (age: 26.3 ± 4.2 years, height: 176 ± 7.4 cm and body mass: 78.9 ± 10 kg), from a
First Division Tunisian team, participated in a match (2 × 25-min with 10 min rest). Heart rate was recorded during the whole time
that participants spent on court. The minifootball match was recorded and analyzed for technical actions (i.e., data pertaining to
passes, shots, actions, duels, fouls) using InStat.
Results: Results showed that a minifootball match induced an intensity of 84.2% heart rate max (HRmax) (i.e., high intensity). The
percentage of success in actions was 53.33 % and in shots was 36.54 %. A large number of passes (400 (290 successful)) and duels (210
(145 successful)) was found both in offensive and defensive phases.
Conclusions: A minifootball match is of high intensity and requires a high level of physical and technical ability.
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1. Background

Minifootball is the name for the 6-a-side outdoor for-
mat of soccer (i.e., 1 goalkeeper and 5 outfield players)
that is directed by the International Minifootball Federa-
tion (WMF), and utilizes aspects of different sports (futsal
and handball). Minifootball’ denotes small-sided football
games for amateur players. The WMF has the aim to pro-
mote and direct minifootball practice. Also, to contribute
to a development of the society. Minifootball is played by
many players in the five continents: Furthermore, the WMF
organize a lot of competitions such as the World Cup and
Continental Championships.

The time of the game in minifootball is 2 × 25-min.
High-intensity and intermittent actions in this game re-
quiring high amount of efforts. The field measures 46× 26
m (artificial playing surface) with two 4 × 2-m goals. Mini-
football is played within amateur leagues and uses a size
4.5 ball (circumference: 66 - 67.5 cm). During WMF compe-

titions, unlimited substitutions are permitted.

Minifootball is an intermittent sport, with rapid
changes in direction, moving, stopping, jumping, and
kicking, comparable to futsal, although there are some
small differences between these two sports, e.g., field di-
mensions: 46 × 26 vs. 20 × 40m, players’ number: 6 vs. 5
players, game duration: 2× 25 vs. 2× 20 min, respectively.
Many studies have sought to investigate the demands of
futsal match using internal and external indicators, move-
ment analysis (1, 2) and analysis of physiological data, such
as heart rate (3).

However, despite the popularity of minifootball, to
our knowledge, no research has been published on the
sport, potentially due to the lack of interest in budget to
this game Understanding minifootball skills could help to
the transfer of many information to the player, yielding
a greater understanding of the physiological and skill de-
mands, aiding in the expansion of this new sport.
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2. Objectives

Therefore, using technical analysis and heart rate mon-
itoring, the purpose of this study was to investigate the
technical actions and physiological parameters heart rate
(HR) of match play in amateur minifootball players.

3. Methods

3.1. Participants

Ten male, amateur, minifootball players (age: 26.3 ±
4.2 years, height: 176± 7.4 cm and body mass: 78.9± 10 kg),
from a first division Tunisian team, participated this study.
The players had been playing minifootball for at least 4
years and participated in many official competitions or-
ganised by the Tunisian Minifootball Federation. Further-
more, two participants were members of Tunisian national
minifootball team. The players trained three times per
week (1.5 h per training session), and participated in a
match once per week.

3.2. Experimental Protocol

We sought to investigate the technical aspects and
physiological responses (HR) to a minifootball match,
from the first Tunisian division (during the season). In this
match, players were monitored by a video system, and all
players who participated in the match were followed (ex-
cept the goalkeepers).

3.3. Match Analysis

Play was recorded by two high definition video cam-
eras (Casio EX-FH 25, 640 × 480 resolution, and acquisi-
tion frequency at 30Hz). These cameras were positioned
aerially (10m from the pitch) and remained in a fixed po-
sition during the whole match. Each camera covered a
part of the court, in order to completely monitored court
area. The videotapes were analyzed using InStat, which is
a sports performance tool for individual and team perfor-
mance evaluation and scouting. InStat provides access to
a wide range of team and individual data and statistics, in-
cluding as means and percentages of various technical ac-
tions (pass, shots, actions, duels, fouls).

3.4. Heart Rate

Heart rate was recorded continuously in this match ev-
ery 5 s using Polar Team Sports System (Polar Electro Oy,
Kempele, Finland). HR mean values were expressed in ab-
solute values (beats per minute (bpm)) and were utilized
to determine the utilized percentage of HRmax (%HRmax)
during the match. HR measurements was obtained during
the whole time that the players spent on court excluding
time spent on the bench.

3.5. Statistical Analysis

Data collection, treatment, and analysis were per-
formed using the software STATISTICA (StatSoft®, Maisons-
Alfort, France) and were reported as mean and standard de-
viation (SD). For the analysis of the technical action, data
were provided through InStat (Sports Performance Analy-
sis, Scouting. Russia) and were reported as mean and per-
centage. Differences between the technical actions in de-
fensive and offensive phases were compared using a Stu-
dent’s t-test. A statistically significant difference was ac-
cepted, a priori, at P < 0.05.

4. Results

The results show that HR during the match was 174
bpm and the HRmax% was 84.2 %. (Table 1). Moreover, our
results revealed that the percentage of success in actions
during the match was 53.33 %, and in shots was 42.31 %. Con-
cerning passes and duels, results shows a significant differ-
ence between the mean and the successful passes and du-
els (400 with 290 successes, and 210 with 145 successful; re-
spectively). In addition, when comparing these two tech-
nical actions between defensive and offensive phases, we
found a significant difference between the mean and suc-
cessful passes in the match for the two phases (280 vs. 120
mean and 200 vs. 90 successes, for the offensive and defen-
sive phases, respectively). Moreover, for duels, a significant
difference was found between the two phases in the mean
and successful duels (120 vs. 90 mean and 85 vs. 60 suc-
cesses, for the offensive and defensive phases, respectively)
(Table 2).

Table 1. Mean Heart Rate (HR) and Percentage of Maximum Heart Rate (%Hrmax) of
Minifootball Players During the Game

Heart Rate HR and %HRmax P

HR (bpm) 174 ± 2.74 < 0.05

%HRmax 84.2 < 0.05

5. Discussion

The purpose of this study was to investigate the tech-
nical actions and physiological responses (HR) during a
competitive match in amateur minifootball (six-a-side out-
door soccer) players. The results showed that the minifoot-
ball match induced a high intensity (84.2% HRmax) and fre-
quent technical actions, in offensive and defensive phases.

Given that, to our knowledge, this is the first study in-
vestigating the physiological demands (HR) and the tech-
nical actions of minifootball match, the present study’s
findings will be discussed, largely, in the context of futsal,
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Table 2. Mean and Successful Technical Actions of Minifootball Players During the Game

Technical Actions Mean in the Game Mean Successful Actions in the Game % Success in the Game

Actions 150 ± 7 77 ± 5 53.33

Shots 52 ± 4 22 ± 3 42.31

Pass

Offensive 280 ± 15 200 ± 14 71.43

Defensive 120 ± 8 90 ± 10 75a

Duels

Offensive 120 ± 9 85 ± 9 70.83a

Defensive 90 ± 8 60 ±7 66.67

Fouls 45±4

a Significant difference.

given the comparability between the two sports, and the
unavailability of prior minifootball work to refer to

The mean HR and maxHR% recorded during the mini-
football match in the present study were comparable to
those recorded in futsal matches consisting of profes-
sional players (4-6). However, in this context, Barbero-
Alvarez et al. (4) examined HR responses during a fut-
sal match and showed a higher relative HR (90% HRmax),
whilst Dos-Santos et al. (6) reported a high HR response
(88.79% HRmax) during a friendly futsal match with pro-
fessional Brazilian players. Further, Arslanoğu et al. (5) ex-
amined the HR in elite futsal players throughout a whole
game, and reported a HR value of 170 bpm. Despite the
amateur status of the minifootball players in the present
study, a higher HR value was recorded than many stud-
ies consisting of professional futsal players. Indeed, this
higher HR in minifootball may be attributable to the short
and incomplete rest periods, which therein necessitates
more effort from players. Moreover, the physiological eval-
uation in this study indicates that minifootball is a sport
eliciting a high intensity, requiring an excellent capacity of
intermittent endurance and repeated sprint ability.

In recent years, analysis of match and training has
played an important role to develop team sports and to
help both coaches and players (7). Skill can be defined as
the learnt ability to select and perform the correct tech-
nique as determined by the demands of the situation (8).
Minifootball players, like futsal, must perform many skills,
often in quick succession, such as choosing to make a pass
and shooting at goal. The findings of our study showed
that the percentage of success in actions during the match
was 53.33 %, and in shots was 36.54 %. In the context of futsal,
Leite. (9) analyzed the offensive actions of the Portuguese
futsal team, and found that the team finalized their of-
fensive phase mainly with organized or tactical game ac-

tions (56.89%). Finishing actions is based on two param-
eters (technical skills, players’ ages). In fact, concerning
finishing actions, a significant differences was observed
in matches between two categories (under-15 and adult)
(10). In the offensive phase, there are two significant indica-
tors of performance (finishing attacking plays and the effi-
ciency), where the efficiency of the finishing action was in
a major related to the final result of the game (11, 12). The
most successful teams perform a higher number of finish-
ing actions with a higher conversion rate (13). In addition,
the utilization of more players in offensive actions is fre-
quently observed

Despite the amateur character of minifootball, it in-
cludes continuous run-off running, ball kicks, and accel-
erations, which are highly physically demanding. Mini-
football players can play irrespective defense and attack
positions; since the attack-defense passages are very fast,
each player has to adopt defensive and offensive features.
In the present study, we found a large number of passes
and duels, both in offensive and defensive phases (400
with 290 successes, and 210 with 145 successes, respec-
tively). Passing and duels are ubiquitous factors that char-
acterizes team sports such as futsal and minifootball (14)
and are considered as a complex perceptual-motor skill.
In fact, minifootball players must relate many skills (re-
ception and pass) during match-play with the pitch mark-
ings/boundaries impacting upon playing behaviours. Sim-
ilarly, to our results, Yiannaki et al. (15) reported relatively
high amounts of passes per team (647) while analyzing
an international futsal match. Despite the smaller area of
minifootball game, we found a large number of passes and
duels; playing in a narrow space requires the minifootball
players to move more, run more and make use of the free
spaces, which is conducive to extensive circulation of the
ball between players. Since pass errors in smaller area can
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directly impact the score, players require a high passing ac-
curacy in minifootball (71% in attack and 75% in defense).
Indeed, we noted that players were proactive in receiving
the ball and used more accurate passes to avoid losing pos-
session. Moreover, the volume of technical actions (passes,
shots and duels) and the percentage of success, either in
offensive or defensive phases, indicates the importance of
individual technique and collective organization in mini-
football.

5.1. Conclusions
In the present study, technical analysis and heart rate

monitoring were examined with amateur minifootball
players during a competitive match. According to HR mon-
itoring and technical analysis, a minifootball match is of
high intensity and requires a high level of physical and
technical ability. This research provides a novel insight
into the physiological demands and the technical skills of
minifootball, which may be useful to coaches, players, and
for advancing the understanding of the sport.
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