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Abstract
The study purpose was to examine the anaerobic and aerobic performance and also determine the influence of the 
anaerobic performance on specific movements during a match-play.  
Materials and methods. A total of 12 Indonesian professional female players from Bandung district female futsal club 
were recruited and enrolled to participate in this study. They were required to complete one familiarization and two 
experimental sessions. During the first session (laboratory test), all players performed a treadmill test to ascertain their 
maximum rate of oxygen consumption (VO2 max) and a running-based anaerobic sprint test (RAST) to measure their 
anaerobic performance. For the second session (on-court test), the participants played a simulated match on the court. 
A training team of 5 experts carried out an investigation regarding each player’s competitive performance per match. 
Furthermore, the blood lactate concentration and Rate of Perceived Exertion (RPE) were assessed in the pre- and post-
test for both sessions, which were separated by a week to enable the players to recover.
Results. The results showed that there was no significant difference between the mean power (MP) and fatigue index 
(FI) (p = 0.425, p = 0.938, respectively) for anaerobic performance using Analysis of Variance (ANOVA), although, 
the MP and FI of team C was lower compared to A and B. Furthermore, the total number of failed passes and shot off 
target of team C was larger compared to B and A (for failed passes = 30 vs 20 vs 25, for shot off target 14 vs 13 vs 8). 
Conclusions. The results obtained indicate that there are strong associations between anaerobic capacity and explosive 
movements (shooting, tackling, heading and passing) among female futsal players.
Keywords: anaerobic performance, sprint test, shooting, team sports, technique, VO2 max. 
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Introduction

As a country consisting of 268,074,600 inhabitants, In-
donesia is one of the countries that have improved in futsal 
enthusiasm (Chandra, 2013). According to the world’s trend, 
its popularity increases each year and is played by millions of 
either gender worldwide (Beato, Coratella, Schena, & Hul-
ton, 2017). The match is played between two teams, with 
each consisting of one goalkeeper and four outfield players 
(winger, defender and pivot) (Ayala, Sainz de Baranda, De 
Ste Croix, & Santonja, 2011). Furthermore, it is played for two 
periods of 20 minutes and mainly indoor, with pitch dimen-
sions of 25-42 m long and 1525 m wide (Farhani et al., 2019). 
Interestingly, the game usually lasts 70-80% longer than the 
scheduled 40 minutes, due to possibilities given by the rules 
such as stoppages for injuries, medical attention, time-outs 
from both teams etc. (CF et al., 2011). 

Many studies are enthusiastic to investigate the physi-
ological characteristic of futsal due to its increasing popular-
ity (Barbero-Alvarez, Soto, Barbero-Alvarez, & Granda-Vera, 
2008; Barbero-Alvarez et al., 2015; Naser, Ali, & Macadam, 
2017). For example, Barbero-Álvarez et al. (2015) explained 
that it is an intermittent high-intensity strenuous sport which 
requires physical, technical and tactical exigencies on the 
players. In addition, previous studies observed that 85-90% 
of heart rate (HRmax) and 75% of VO2 max are the average 
intensity characteristics needed during a match-play (Naser 
et al., 2017). Another study also observed that sprinting per-
formance is a decisive factor, which is needed in intermittent 
high-intensity characteristics sports such as futsal (Barbero-
Alvarez et al., 2008; Naser et al., 2017). This argument was 
arisen due to the fact that players spend 5 and 12% of the 
game time sprinting and performing high-intensity running 
(Sales et al., 2018). 

During a futsal match, anaerobic processes play the 
biggest role in supplying energy, especially in the explo-
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sive movements such as ball kicking, tackling, heading and 
sprinting (Corrêa et al., 2016). Meanwhile, the aerobic system 
predominantly provides the energy needed for continuous 
alternation of high intensity during the match-play (Cast-
agna, D’Ottavio, Vera, & Álvarez, 2009). Therefore, the game 
requires a high aerobic fitness along with well-developed an-
aerobic pathways (Astagna, 2010; Corrêa et al., 2016). Al-
though, previous studies successfully revealed the its physi-
ological characteristics, scientific knowledge regarding the 
physiological characteristics of female futsal players is rather 
limited. Furthermore, studies investigating the influence of 
anaerobic processes on the performance of players during  
match-play are scarce.  

This study was carried out with interest in a few previ-
ous studies which observed the physiological characteristics 
of female futsal players (Beato et al., 2017; Lago-Fuentes et 
al., 2018; Ramos-Campo, Rubio-Arias, Carrasco-Poyatos, & 
Alcaraz, 2016). For example, Beato et al. (2017) reported that 
there was a decrease in performance in the second half com-
pared to the first. Specifically, it was explained that there was 
a significant decrease in the total distance covered between 
the first and the second half. Although, these studies showed 
great discoveries for the decreased performance caused by 
low aerobic fitness among female futsal players, measure-
ment of other performance analysis like shooting, tackling, 
heading and passing were lacking. Consequently, the effects 
of anaerobic processes on the performance of players during 
match-play remain unclear.

The study purpose was to examine the anaerobic and 
aerobic performance of Indonesian professional female fut-
sal players and secondly, to determine the influence of the 
anaerobic process on specific movements such as shooting, 
tackling, heading and passing in the match-play. It was hy-
pothesized that a low anaerobic performance among players 
would significantly decrease their performance in shooting, 
tackling, heading and passing. Furthermore, the discoveries 
of this study may be added to the scientific study that sup-
ports the use of physiological characteristics as a formula to 
determine training regimens used by coaches, sports scien-
tists and female futsal players.

Materials and methods

Study participants

Twelve Indonesian professional female players from 
Bandung district female futsal club were recruited and en-
rolled to participate in this study. This was on the basis of 
the following criteria: they should have at least 5 years of 
experience in the game, involved in training of at least 8-10 
sessions per week for approximately 60 minutes duration 
per session, participated in national and international female 
futsal tournaments. Participants on any anti-inflammatory 
or anti-oxidant drugs within 2 months prior to the initial 
testing or during the experimental period and had a history 
of musculoskeletal injury 3 months prior to the study began, 
were not included. Subsequently, the participants were clas-
sified based on their level of achievement. The Bandung dis-
trict female futsal club has reached the runner up position in 
the National District Female Futsal Championship (PORDA 
West Java 2018). Therefore, they were classified as profes-
sional players. The study was carried out from 2-30 January 

2019, which was two weeks after the PORDA West Java 2018 
Championship and two months prior to West Java District 
Female National League 2019. All members of the commit-
tee were required to provide an explanation of the procedure, 
the risks that would later be faced and an informed consent. 
In addition, this study was approved by the ethics committee 
of the POLTEKKES Bandung and all procedures were in ac-
cordance with the Declaration of Helsinki. The anthropomet-
ric characteristics of the subjects are shown in Table 1.

Table 1. Anthropometric characteristics of three teams

Variables Team A
x ± SD

Team B
x ± SD

Team C
x ± SD

Age (years) 19.2 ± 0.50 18.7 ± 0.50 19.2 ± 0.96
Body mass (kg) 52.63 ± 1.86 55.83 ± 3.44 54.90 ± 3.70
Height (cm) 156.3 ± 4.35 158.8 ± 2.63 159.3 ± 6.60
BMI (kg/m2) 21.57 ± 0.91 21.13 ± 0.74 21.64 ± 0.53

BMI – body mass index, SD – standard deviation

Laboratory test

Three days separated A week separated

On-court test

Fig. 1. The research designs: F = familiarization session, 
T1 = Anthropometry assessments, T2 = VO2 max test, T3 = RAST 

test, T4 = Match exhibition 

Study organization

This was an observational study which required all par-
ticipants to complete one familiarization session and two 
experimental sessions. During the first session (laboratory 
test), all players performed a treadmill test for VO2 max and 
the running-based anaerobic sprint test (RAST) for meas-
uring anaerobic performance. Both tests were separated by 
an interval of at least 3 days for recovery. For the second 
session (on-court test), the participants played a simulated 
match on court, according to the current rules of Fédération 
Internationale de Football Association (FIFA) (https://www.
fifa.com/mensyoutholympic/news/the-rules-of-futsal-ex-
plained). Furthermore, the blood lactate concentration and 
RPE were assessed in the pre and post-test in both sessions 
which was separated by a week for recovery. Participants 
were allowed and encouraged to drink enough mineral water 
ad libitum in other to remain hydrated after the last task in 
each session. In this study, the players considered for analysis 
were those at the defender (n = 3), left-winger (n = 3), right-
winger (n = 3) and pivot (n = 3) positions, excluding goal-
keepers (n = 3). The research design is illustrated in Figure 1. 

Laboratory

A week after a familiarization session, laboratory as-
sessments were carried out on participants. Before the com-
mencement of the test, they were instructed to take a light 
dinner (before 9:00 p.m.) a day before and not to eat food or 
drink caffeine beverages on the test day. For the first laborato-
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ry measurements, anthropometric characteristics were meas-
ured using the Omron HBF-375 Karada Scan Body Compo-
sition Scale, which assess the percentage of body weight and 
fat of all participants. The stadiometer with 0.1cm readability 
(Seca 214 Portable Stadiometer, Cardinal Health, Ohio, USA) 
was used to measure body height. Furthermore, Body mass 
index was calculated as the ratio of body mass (kilograms), to 
the square of body height (metres).

After the anthropometric measurements, a 100μL sam-
ple of fingertip capillary blood was obtained from each player 
to measure for lactate, using the Lactate Pro analyzer (Arkray, 
Shiga, Japan). An hour prior to VO2 max testing, all partici-
pants completed the Electro Cardio Graph (ECG) to monitor 
their cardiac normalities. After receiving health declaration 
based on ECG assessments, they continued with the VO2 max 
assessments. Prior to VO2 max test, they were required to per-
form warm-ups (6 min jog at 6.8 km·h-1). The VO2 max test 
began at approximately 10:00 a.m indoors with a tempera-
ture range between 23-25 °C and relative humidity 65-75%. 
A treadmill cardio pulmonary exercise test Quark CPET T170, 
was used to measure th VO2 max of each participant, with a 
velocity dependent ramp test (INCS) incremental protocols, at 
constant inclination (0°) and increasing speed (0.5 km·h-1 every 
30 s from the initial 12.0 km·h-1). VO2 max is defined as the 
plateau attained from by the relationship between VO2 and 
running speed therefore, participants were verbally encour-
aged until volitional exhaustion. The heart rate (HR) was 
continuously monitored with a test employing a Polar V800 
GPS during the VO2 max test. At the end of the last task, the 
lactate was measured immediately after the VO2 max test, 
followed by the determination of the rate of perceived exer-
tion (RPE) using CR-10 scale as described by previous study 
(Arney et al., 2019). 

Three days after the last tasks of VO2 max test measure-
ment, the RAST test was performed. The protocols and for-
mula calculation of the RAST test were based on previous 
studies (Zagatto, WR, & CA, 2009). The RAST test was car-
ried out by following a number of stages: (i) The participant 
was ready in a “standing start position” at one end of the 
35 m sprint track (i.e. cone A) (ii) The second test admin-
istrator performed a countdown to the start of the test (iii) 
On the “GO” signal, the participant performed a sprint with 
maximal effort to the end of the 35 m track (i.e. cone B) (iv) 
Upon crossing the 35 m line, the second test administrator 
(standing on the end line) screamed “CLEAR”. Subsequently, 
the first test administrator began the 10 secs recovery period 
countdown using a stopwatch (Seiko Stopwatch S23601P) (v) 
During the recovery period, the participant was getting ready 
to perform another 35 m sprint back to the start position (vi) 
All participants repeated this procedure for six sprints (five 
10 sec recovery periods). (vii) To minimize any problems 
after the last task of the RAST test, they were to rest, either 
by sitting or standing. The running time of the sprints was 
recorded using a beam photocell system (Microgate, Bolzano, 
Italy). In addition, pre and post-testing of blood lactate and 
RPE measurements in the RAST test were carried out in the 
same way as that of the VO2 max test.

On-court test

A week after the last day of the RAST test, on-court test 
was carried out in the Saraga Futsal Arena Bandung. Three 

matches were played according to the current rules of FIFA 
which began at 5.00 p.m., with a warm weather (22-23 °C) 
and relative humidity (65-75%). To ensure that players were 
highly motivated, a one-off match exhibition was included 
and the opponent was the main rival of Bandung district fe-
male futsal club. Meanwhile, all matches were performed un-
der the supervision, tactical and motivation of head coaches 
in order to keep running euphoria and performance of play-
ers high. For the match exhibition, 5 female players consist-
ing of a goalkeeper (n = 1), left-winger (n = 1), right-winger 
(n = 1) and pivot (n = 1) were randomly picked and assigned 
to team A. Furthermore, with the same amount and compo-
sition, other players were assigned to team B and C, respec-
tively (match design is displayed in Figure 2). Specifically, all 
teams played without the opportunity to carry out substitu-
tions. The Polar V800 GPS was used to monitored Heart Rate 
(HR) intensity during the match. 

Fig. 2. The head to head futsal match designs

During futsal match exhibition, one video camera 
(Handycam Canon LEGRIA FS200) was mounted 5 m be-
hind the baseline and 8 m above the ground at the same end 
of each court to film each match. Furthermore, the film from 
each match was used to assess the performance analysis. The 
video used technical assessment was developed by expert 
members of the training team (n = 5), with more 10 years of 
experience in futsal. The performance analysis of the match 
was carried out as follows: (i) successful passing, when a play-
er in possession of the ball is able to send it to a teammate, (ii) 
failed passing, when a player is unable to make a reasonable 
attempt at playing a pass to a teammate, (iii) shot on target, 
a clear attempt to score that would have entered the net but 
was either saved by the goalkeeper or stopped by a player 
who is the last-man with the goalkeeper having no chance of 
preventing the goal (last line block), (iv) shot off target, any 
shot that goes over or wide off the goal area without making 
contact with another player, would have gone over or wide off 
the goal but was either saved by a goalkeeper or stopped by an 
outfield player, or directly hits the frame of the goal post (v) 
tackling, when a player not in possession of the ball engages 
with an opponent in possession of the ball and legally uses 
a foot to take the ball away, and (vi) heading, when a player 
uses the head to hit the ball in other for it to move in a certain 
direction. 

Statistical analysis

 The statistical analysis tests were performed with the 
SPSS software, V.21.0, while the normal distribution of the 
sample was checked by using the Shapiro-Wilk test. The re-
peated measurement and Post-hoc LSD were used to eval-
uate aerobic and anaerobic performance, HR and RPE in 
each group. Furthermore, the 95% confidence intervals and 
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change percentages were calculated. Statistical significance 
was accepted at the p < 0.05 level as indicated by the SPSS 
software, V.21.0.

Results

 Table 2 shows the results for the aerobic and anaerobic 
performance during the INCS and RAST tests, respectively. 
Table 3 depicts the results from the measurement of the lac-
tate and RPE in the CWT and SJR groups. Table 4 displays the 
average characteristics for the different performance (shoot-
ing, tackling, heading and passing) in the three exhibition 
futsal matches. Additionally, Figure 3 shows the average heart 
rate during matches for the 3 teams. 

Aerobic and anaerobic performance

Regarding aerobic capacity, there were no significant dif-
ferences in the average VO2 max obtained for the 3 teams 
(p  =  0.531). Furthermore, for the anaerobic performance, 
Analysis of Variance (ANOVA) revealed no significant dif-
ference for the mean power (MP) and fatigue index (FI) 
(p = 0.425, p = 0.938, respectively) although, the MP and FI 
of team C was low compared to A and B. 

Table 2. VO2 max, MP and FI during the INCS and RAST 
tests in elite professional futsal players.

Group VO2 max
(ml ∙ kg–1 ∙ min–1)

MP
(watts)

FI
(watts/second)

Team A 40.08 ± 0.84 1813.25 ± 344.43 1.03 ± 1.02

Team B 40.73 ± 0.77 1970.25 ± 222.56 0.87 ± 0.84

Team C 40.33 ± 0.78 1720.50 ± 186.64 0.80 ± 0.98

p-value 0.531 0.425 0.938

MP – mean power, FI – fatigue index. The values are presented as 
mean ± SD.

Table 3. Difference changes in lactate measures in three groups

Group Lactate-pre1

(mmol/l)
Lactate-post1

(mmol/l) RPE1 Lactate-pre2

(mmol/l)
Lactate-post2

(mmol/l) RPE2

Team A 1.73±0.33 11.58±0.62 9.75±0.50 1.93±0.92 8.23±0.63 8.50±0.58
Team B 1.38±0.59 12.25±0.70 9.00±0.82 1.70±0.44 8.23±0.88 8.00±0.82
Team C 2.00±0.89 11.95±0.91 9.72±0.50 1.58±0.74 7.70±0.88 8.50±1.29
p-value 0.422 0.476 0.201 0.792 0.587 0.698
1Lactate-pre – blood lactate response before INCS test, 1Lactate-post – blood lactate response after INCS test, 1RPE – rating of perceived 

exertion after INCS test, 2Lactate-pre – blood lactate response before RAST test, 2Lactate-post – blood lactate response after RAST 
test, 2RPE – rating of perceived exertion after RAST test. The values are presented as mean ± SD.

Table 4. The distribution of the performance characteristics of three exhibition futsal matches

Team Success Passing Failed Passing Shot on Target Shot of Target Tackling Heading
A 160 25 15 8 1 3
B 181 20 18 13 2 2
C 154 30 12 14 1 3

Data as a mean total of the performance in each team

Fig. 3. Average HR of three group during futsal matches
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Blood lactate concentration and RPE

For the 3 teams, lactate concentration increased from pre 
to post-test in each session’s test (INCS and RAST). Further-
more, ANOVA revealed no significant difference in lactate 
concentration at the pre-test for both sessions (p = 0.422, 
p  =  0.792, respectively). It also revealed no significant dif-
ference in the lactate parameter post-test for both sessions 
(p = 0.476, p = 0.587, respectively). With reference to the RPE 
for all participants after the INCS and RAST tests, ANOVA re-
vealed no significant difference among the 3 teams (p = 0.201 
and p = 0.698, respectively). 

On-court test 

The team of analysts revealed that team C were less suc-
cessful in passing and shot on target compared to B and A 
(for successful passes = 154 vs 181 vs 160, for shot on tar-
get = 12 vs 18 vs15). Conversationally, the total failed passes 
and shot off target of team C was frequent compared to B and 
A (for failed passes = 30 vs 20 vs 25, for shot off target 14 vs 13 
vs 8). There was no significant difference in total of tackling 
and heading for each team during the matches. 

Discussion

The purpose of the study was firstly, to examine the anaer-
obic and aerobic performance of Indonesian professional fe-
male futsal players and secondly, to determine the influence of 
the anaerobic performance on specific movements (shooting, 
tackling, heading and passing) in a match-play. To the best 
knowledge of the authors, this is the first study which assessed 
both anaerobic and aerobic performance on shooting, tack-
ling, heading and passing. The main discoveries of this study 
were: (1) determination of the average anaerobic and aerobic 
performance of Indonesian professional female futsal athletes 
and (2) determination of the influence of MP and FI on shoot-
ing, tackling, heading and passing. These discoveries added 
to the scientific study that supports the use of physiological 
characteristics as a formula to determine training regimens 
used by coaches, sports scientists and female futsal players. 

According to previous studies, VO2 max is the maximal 
oxygen transport from the environment to the mitochondria 
which supports the oxidative production of ATP for carrying 
out physical work (Levine, 2008). Therefore, VO2 max is a cru-
cial physiological aspect which futsal players should improve 
on (Alvarez, D’Ottavio, Vera, & Castagna, 2009; Ayarra, Na-
kamura, Iturricastillo, Castillo, & Yanci, 2018; Naser et al., 
2017). This study has been confirmed by Tomlin et al. (2002), 
which explained that VO2 max is needed for inducing quicker 
recovery (e.g. improved Phosphocreatine (PCr) recovery) 
between high-intense efforts or even after exhaustion. In this 
study, the average VO2 max of Indonesian professional female 
futsal players was 40.04 ± 0.04 ml·kg-1·min-1 (the average of 
the 3 teams). These values were considerably low compared 
to those in previous studies (Barbero-Alvarez et al., 2015; 
Datson et al., 2014; Haugen, Tonnessen, Hem, Leirstein, & 
Seiler, 2014; Krustrup, Mohr, Ellingsgaard, & Bangsbo, 2005). 
For example, Barbero-Alvarez et al. (2015) examined the VO2 

max of fourteen female futsal players from the Venezuelan 
National team, using the treadmill running test and obtained 
VO2 max values of 45.3 ± 5.6 ml·kg-1·min-1. Responding to 

these differences in existing literatures, it was revealed that 
genetics and differences in level of training or competition 
may be considered as explanatory factors (Manzi, Iellamo, 
Impellizzeri, D’Ottavio, & Castagna, 2009; Perrier-Melo, 
Figueira, Guimarães, & Costa, 2018). 

In this study, the RAST test was applied as a method to 
measure the anaerobic performance of participants. Accord-
ing to previous studies, it is a method that assesses the anaer-
obic power and capacity by measuring the peak power, MP 
and FI variables (Keir, Thériault, & Serresse, 2013; Zagatto et 
al., 2009). Specifically, Zagatto al. (2009), explained that the 
MP in the RAST test indicates a player’s ability to maintain 
anaerobic performance over time (high score indicates a bet-
ter ability), while FI variables indicates the rate at which pow-
er declines for a player i.e. the lower the FI value, the higher 
the ability to maintain anaerobic performance and vice versa. 
In this study, the average MP and FI value of team C was 
lower compared to A and B (see Table 2). Although, there 
were some difficulties in the discovery of supportive studies 
related to the anaerobic performance of futsal female players 
using RAST test. However, this study was able to show the 
importance of anaerobic capacity on performance. Accord-
ing to some previous studies, anaerobic actions are involved 
in the explosive movements in futsal (e.g. kicking, tackling, 
heading and sprinting) (Beato et al., 2017; Naser et al., 2017). 
Furthermore, an excellent anaerobic capacity is needed to 
improve the performance of these movements (Beato et al., 
2017; Naser et al., 2017). In line with these studies, the results 
obtained in this study were strong associations between an-
aerobic capacity and explosive movements. This is evident 
from the fact that the average MP and FI values of team C 
were lower compared to the other teams. On careful analyza-
tion, it was discovered that team C was less successful in mak-
ing passes and shots on target (see Table 4). Furthermore, the 
results of this study clarified that excellent anaerobic capacity 
are needed to support explosive movement performance. 

However, this study is not without limitations. Firstly, 
the physical, role-related and emotional functioning, includ-
ing differences in the lifestyles of the participants could have 
an impact on the obtained results. Secondly, future studies 
should be concerned with the correlation statistical analysis 
(e.g. Pearson correlation coefficient) to measure the relation-
ship between anaerobic capacity and explosive movements. 
More or less, this study is expected to assist coaches to im-
prove the performance of players from the perspective of 
physiological characteristics of female futsal players. 

Conclusions

The results of this study provided evidence and dem-
onstrated strong associations between anaerobic capacity 
and explosive movements (shooting, tackling, heading, and 
passing) among female futsal players. Therefore, the high-
intensity interval training method should preferably be used 
by coaches and players to improve anaerobic capacity. 
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Реферат. Стаття: 7 с., 3 рис., 4 табл., 26 джерел.

Метою дослідження було вивчити анаеробну та аероб-
ну ефективність, а також визначити вплив анаеробної про-
дуктивності на конкретні рухи під час матч-гри.

Матеріали та методи. Загалом було набрано 12 індоне-
зійських професійних футболісток із жіночого футзального 
клубу району Бандунг, які взяли участь у дослідженні. Вони 
повинні були пройти одне ознайомлення та два експери-
ментальних заняття. Під час першого заняття (лабораторне 
випробування) всі гравці провели тест на біговій доріжці, 
щоб визначити свою максимальну норму споживання кис-
ню (VO2 max) та анаеробний спринтерський тест на швид-
кості (RAST) для вимірювання анаеробних показників. На 
другому занятті (випробування на майданчику) учасники 
зіграли змодельований матч на корті. Тренерська група з 
5 експертів провела дослідження щодо конкурентних ре-
зультатів кожного гравця за матч. Крім того, концентрацію 
лактату в крові та швидкість сприйняття фізичних наван-
тажень (RPE) оцінювали в попередньому та післятестовому 

проведенні обох сеансів, які були розділені тижнем, щоб 
гравці змогли відновитись.

Результати. Результати показали, що не було суттєвої 
різниці між середньою потужністю (MP) та індексом втоми 
(FI) (p = 0,425, p = 0,938, відповідно) для анаеробних по-
казників з використанням дисперсійного аналізу (ANOVA), 
хоча, MP та FI команди С була нижчою порівняно з А та Б. 
Крім того, загальна кількість невдалих передач та попадан-
ня в ціль команди С була більшою порівняно з В та А (для 
невдалих пасів = 30 проти 20 проти 25, для відбиття цілі 14 
проти 13 проти 8).

Висновки. Отримані результати показали, що існують 
сильні зв’язки між анаеробною здатністю та вибуховими 
рухами (простріли, боротьба, удар головою та передача) 
серед гравців жіночого футзалу.

Ключові слова: анаеробна ефективність, сприн-
терський тест, простріл, командні види спорту, техніка, 
VO2 max.
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