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Abstract 

Aim:  The purpose of the study was: (i) to analyze the relationships of physiological and locomotor demands between 
small-sided games (3v3 and 5v5) and official matches (11v11); (ii) to analyze the relationships between small-sided 
games demands and the physical fitness of youth soccer players.

Methods:  The observational study lasted three weeks. In the first week participants performed the 5v5 (50 × 31 and 
40 × 25 m) repeatedly over four days. In the third week they repeatedly performed the 3v3 (39 × 24 and 32 × 19 m) 
over four consecutive days. Twenty youth soccer players (age: 16.8 ± 0.41) were tested twice for their final velocity 
at 30–15 Intermittent Fitness test (VIFT), peak speed attained at 30-m sprint test (peak speed), and anaerobic speed 
reserve (ASR). The heart rate responses and locomotor demands were monitored in the SSGs (3v3 and 5v5) and 
matches (11v11) occurring once a week. The Polar Team Pro was used as the instrument to monitor heart rate and 
locomotor demands. Three official matches were also monitored during the period.

Results:  Results revealed no significant correlations (p > 0.05) between small-sided games and match physiological 
or locomotor demands. However, VIFT and ASR were significantly correlated with distance covered at 5v5 (r = 0.483; 
p = 0.031; and r = − 0.474; p = 0.035, respectively), average speed (r = 0.474; p = 0.035; and r = − 0.453; p = 0.045, 
respectively), while VIFT was also significantly correlated with distance covered at Z2 intensity (r = 0.510; p = 0.022).

Conclusions:  The results suggest that the physiological and locomotor demands occurring in small-sided games are 
significantly different from those occurring in official matches. Thus, physiological and locomotor similarities between 
small-sided games and official matches are scarce. Considering the second purpose of this study, the results suggest 
that VIFT and ASR are important physical fitness parameters to modulate the amount of distance covered by the play‑
ers in 5v5, the average pace, and also the distance covered at high intensities.
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Introduction
Small-sided games (SSGs) are formats of play in which 
coaches adjust the task constraints aiming to fit the play-
er’s responses to specific training objectives [1]. These 
drill-based games turned popular in daily soccer train-
ing practice since allow to provide a physiological and 
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locomotor stimulus while players are involved in tactical/
technical challenges that simulate some of the dynamics 
of the formal match [2, 3]. Although natural differences 
between SSGs and the official match, some research-
ers have been pointing out the beneficial effects of these 
games to improve the aerobic fitness of players [4, 5]. In 
fact, although different from traditional running-based 
exercises, SSGs can be considered high-intensity interval 
training since (pending the formats and constraints used) 
can stress physiological dimensions that are responsible 
for improving the aerobic power [6, 7].

Although positive aspects of SSGs, there are also some 
threats associated with them [8]. For example, formats of 
play are closely related to pitch dimensions which makes 
that some of the smaller formats commonly used are 
inadequate to sustain high-intensity locomotor demands 
[9]. For example, high-speed running or sprinting is 
scarce to nonexistent in formats such as 5v5 or smaller 
[10, 11]. Additionally, SSGs are contextual-dependent, 
which means that the intra-individual variability will be 
always present, similarly to occurring in official matches 
[2].

Considering that SSGs are currently used for develop-
ing physical fitness, some questions come about their 
use. One of the questions is related to the relationship 
with physical fitness and how physical fitness may deter-
mine the player’s demands in those games. For example, 
it is observed in official soccer matches that the amount 
of distance covered, and the distance covered at high 
intensity are both closely related to good aerobic fit-
ness [12, 13]. Regarding the case of SSGs, preliminary 
studies testing such as hypothesis revealed that aerobic 
capacity is related with the total amount of distance cov-
ered and high-metabolic power distance in 5v5 format 
[14]. Another study [15] also revealed that final velocity 
attained in 30–15 Intermittent Fitness Test was large to 
very-largely correlated with total distance, mechanical 
work and high-intensity running.

Besides the relevance of physical fitness to the mod-
ulation of players’ responses during SSGs, it is also 
important for coaches to understand if these drill-based 
exercises can be faced as a “similar” stimulus to the play-
ers in regard to the official match. In fact, although tac-
tical/technical similarities between SSGs and official 
matches, both seem to be different in terms of physio-
logical and locomotor demands [11, 16, 17]. For example, 
SSGs are played in smaller and adjusted formats which 
typically increases the number of accelerations and decel-
erations performed, while decreasing the exposure to 
distances covered at high intensities [10, 11]. Moreover, 
SSGs (the smaller ones, for example, 3v3 or 4v4) tradi-
tionally impose heart rate responses above 85%, and in 
some cases higher than 90% (as in extreme-sided games 

like 1v1 or 2v2) [18, 19]. These differences are induced by 
modifications to playing formats and concurrent effects 
with other task constraints (e.g., objective of the task, 
pitch configurations).

Although the differences, few studies [20] tested a sim-
ple hypothesis of analyzing how physiological and loco-
motor demands can be related (or not) with the same 
outcomes presented in official matches. This question 
arises from concerns about the representativity and simi-
larity between SSGs and matches. Coaches often select 
SSGs to replicate the dynamics of the match and, among 
other, physical and physiological stimuli. However, it is 
important to understand if the stimulus between these 
exercises and matches can be really interpreted in the 
same way. This report may help coaches to understand 
which formats of play can better replicate the official 
match and which of them are completely different from 
the match. Additionally, looking for physical fitness and 
demands relationships can be also important, namely to 
understand how different formats can be more or less 
dependent on key physical fitness outcomes. The knowl-
edge of that may help coaches to understand, why, how, 
and when to use SSGs.

Based on those reasons, the aim of the study was 
two-fold: (i) to analyze the relationships between physi-
ological and locomotor demands in SSGs (3v3 and 5v5 
formats) with the same measures attained in the match; 
(ii) to analyze the relationships between physiological 
and locomotor demands in SSGs and the physical fitness 
of youth soccer players.

Methods
Study design
This study followed an observational study design. Play-
ers were selected by convenience sampling. The study 
lasted three weeks (Fig. 1) and occurred in the last third 
of the official season. During those weeks the players 
were tested twice for their physical fitness levels and 
monitored during eight training sessions (in which SSGs 
were observed) and three official matches. The study 
design can be observed in Table 1. The ethical commit-
tee of the University of Gazi University, Ankara, Turkey 
approved the protocol with code number (2021/1166, 
approved on 27.12.2021). The study followed the ethi-
cal standards for the research conducted on humans. 
All participants and their legal guardians were informed 
about the study and signed a free informed consent.

Setting
The study occurred in the last third of the season. The 
first physical fitness assessment occurred on 11/02/2022 
and the second on 04/03/2022 (Fig. 1).
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Participants
The a priori sample size calculation was performed using 
the G*power software (version 3.1.9.6). For a target of 
0.7 (large correlation), a 0.05 significance, and a power 
of 0.8 the recommended sample size was 13 partici-
pants. We have selected by convenience a team compet-
ing in a national under-17 Turkish league. The eligibility 
criteria for this study were: (i) only outfield players will 
be enrolled; (ii) only players with no injuries, illness, or 
any condition that does not allow them to be part of the 
training sessions and physical fitness assessments dur-
ing the period of observation; (iii) players cannot take 
any drug during the observational period; (iv) players 
cannot miss to any of the physical fitness assessments or 
training sessions in which SSGs were applied. The exclu-
sion criteria were: (i) being a goalkeeper; (ii) missing any 
of the testing assessments; (iii) being injured during the 

observation period. Of a total of 23 soccer players bel-
lowing to the team, only twenty were enrolled since three 
of them were goalkeepers.

Physical fitness assessment
The physical fitness assessment was performed twice. On 
both occasions, the assessments were preceded by a 24-h 
rest period. The assessments occur from 17:00 to 19:00 h 
of the day. The environmental conditions in the first 
assessment were 10  °C and 67% relative humidity, while 
in the second assessment were 16  °C and 62% relative 
humidity. The assessments occurred in natural/synthetic 
turf. On both occasions, the last meal of the players was 
taken 4  h before. The assessments were preceded by a 
standardized warm-up protocol using the FIFA 11 + [21]. 
Immediately after the warm-up, the players performed 
two trials of 30-m linear sprint test. After performing 

Fig. 1  Study setting. 30-15IFT: 30–15 Intermittent fitness test

Table 1  Descriptive statistics and variability of small-sided games and match physiological and locomotor demands during the 
observation period

HR: heart rate; Dec: deceleration: ACC: acceleration

3v3 3v3 5v5 5v5 11v11 11v11
Mean ± SD CV% Mean ± SD CV% Mean ± SD CV%

HRmin (bpm) 145.5 ± 17.4 12.1 134.4 ± 22.0 17.0 73.8 ± 16.8 23.5

HRave (bpm) 168.5 ± 11.9 7.1 163.1 ± 15.6 9.8 140.3 ± 20.6 15.2

HRpeak (bpm) 183.9 ± 10.4 5.7 182.8 ± 15.8 8.7 198.9 ± 16.0 8.2

Distance per minute (m/min) 132.1 ± 32.6 24.6 102.2 ± 15.9 15.8 97.5 ± 11.4 13.9

Peak speed (km/h) 20.3 ± 4.5 22.5 21.0 ± 3.0 14.4 25.3 ± 3.2 13.1

Average speed (km/h) 8.2 ± 1.9 23.3 6.4 ± 0.9 14.9 3.8 ± 1.6 50.2

Distance at Z1 (m/min) 26.0 ± 3.0 11.5 39.8 ± 6.7 16.6 35.5 ± 7.9 24.3

Distance at Z2 (m/min) 59.2 ± 25.8 43.5 27.6 ± 7.1 25.8 23.8 ± 6.1 28.3

Distance at Z3 (m/min) 21.0 ± 9.8 46.8 17.1 ± 6.9 40.3 15.5 ± 5.5 42.4

Distance at Z4 (m/min) 11.1 ± 7.5 67.3 8.9 ± 5.1 57.0 7.8 ± 3.0 46.6

Distance at Z5 (m/min) 13.1 ± 19.7 150.5 6.6 ± 8.2 123.4 4.2 ± 3.0 76.1

Dec. − 1.99 to − 1.00 m/s2 (n) 3.7 ± 0.5 12.3 3.7 ± 0.8 22.0 4.1 ± 1.3 33.1

Dec. − 0.99 to − 0.50 m/s2 (n) 5.3 ± 1.4 26.9 5.4 ± 1.1 20.4 9.0 ± 4.6 44.2

Acc. 0.50 to 0.99 m/s2 (n) 5.4 ± 1.5 28.6 5.5 ± 1.0 17.8 8.4 ± 4.0 42.7

Acc. 1.00 to 1.99 m/s2 (n) 3.6 ± 1.7 48.9 3.4 ± 1.0 31.2 3.5 ± 0.8 24.3
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the sprint tests, players recover 3 min and performed the 
30–15 Intermittent Fitness test.

Peak sprint speed (PSS)
The 30-m linear sprint test was applied in this study. 
Players were asked to start always in a split position with 
the same foot in front. They started with a split posi-
tion, with their foot at a 30 cm distance from the start-
ing line. The sprint started as soon as players felt ready. 
The players performed two trials, interspaced by 3  min 
of passive rest. Players have used the Polar Team pro 
(Polar, Finland) to determine the peak speed. The same 
GPS unit was kept with the same player, aiming to reduce 
inter-unit variability. A previous study [22] confirmed 
that Polar Team pro presented good levels of concurrent 
validity with a radar gun and also good reliability levels to 
estimate the peak speed while sprinting. The coefficient 
of variation between trials was 3.0%. The best peak sprint 
speed (km/h) was collected for each assessment moment 
(1st and 2nd) to further data treatment.

Vinal velocity at 30–15 Intermittent Fitness test (VIFT)
The original version of 30–15 Intermittent Fitness test 
was applied [23]. The test presents excellent levels of reli-
ability independently of the sex and age-group [24]. The 
test consists of performing 30-s runs interspaced with 
15 s of rest. The test starts at 8 km/h and is progressively 
increasing by 0.5  km/h. Players must fit their pace with 
the audio record with a beep that guides them. The test 
ends when the player is not capable to reach the zone 
(3-m) related to the line which is supposed to reach. The 
final velocity completed by the player is registered as the 
main outcome of the test. The VIFT was obtained in each 
assessment period.

Anaerobic speed reserve (ASR)
The ASR was calculated based on the PSS subtracted by 
the VIFT as in accordance with a previous study [25]. The 
ASR (km/h) in each assessment period was obtained for 
further data treatment.

Small‑sided games (SSGs) and matches monitoring
Since most of training protocols using SSGs are between 
3v3 and 5v5 [4, 26], we have selected both for testing 
their relationships with match demands. In the first week 
of application of SSGs, the players performed the 5v5 for-
mat in four consecutive sessions, while the same occurred 
with the 3v3 format in the week after. Per each format, 
two different pitch sizes were used. One with a 100  m2 
(1.6 length per width ratio) area per player and another 
with 155 m2 (1.6 length per width ratio) area per player. 
The sizes were selected based on the fact that an area 
closer to 90m2 is indicated for working counter-attack 

[27], while bigger areas (as 150  m2) are indicated to 
increase high intensity locomotor demands [9]. The char-
acteristics of SSGs can be observed in Table 1. The play-
ers were organized into teams for their head coach who 
subjectively selected based on competitively and skill 
level. The players were selected for the teams in the 3v3 
based on having (per team) one defender, one midfielder 
and one forward. In the case of 5v5, two defenders, two 
midfielders and one forward were selected. The players 
repeatedly performed the SSGs in the same team and 
against the same opponent’s team aiming to reduce the 
variability of changing opponents and teammates. No 
verbal encouragement was provided during the games. 
The formats occurred using a small goal (2 × 1  m) cen-
tered in the end line. The offside rule was not applied. 
Four balls were positioned around the pitches aiming to 
replace the ball as far as possible, every time the ball was 
out of boundaries. The heart rate responses and locomo-
tor demands were monitored in all SSG using the Polar 
Team pro (Polar, Finland) which is confirmed for his reli-
ability to measure the demands analyzed [22, 28]. The 
following measures were obtained per game: minimum 
heart rate (HRmin); average heart rate (HRav); peak heart 
rate (HRpeak); peak speed; average speed; distance cov-
ered per minute; distance covered at zone 1 (Z1: 3.00 to 
6.99  km/h) per minute; distance covered at zone 2 (Z2: 
7.00 to 10.99 km/h) per minute; distance covered at zone 
3 (Z3: 11.00 to 14.99  km/h) per minute; distance cov-
ered at zone 4 (Z4: 15.00 to 18.99 km/h) per minute; dis-
tance covered at zone 5 (Z5: > 19.00  km/h) per minute; 
deceleration count (− 1.99 to − 1.00  m/s2) per minute; 
deceleration count (− 0.99 to − 0.50  m/s2) per minute; 
acceleration count (0.50 to 0.99  m/s2) per minute; and 
acceleration count (1.00 to 1.99  m/s2) per minute. The 
mean of outcomes attained for each SSG format (5v5 
and 3v3) was used to further data treatment. During the 
observation period, the three official matches were also 
registered with the same instrument. The outcomes were 
standardized to the time in play (since they were official 
matches).

Statistical procedures
Data is presented in form of mean and standard devia-
tion. Variability of outcomes during SSGs and matches 
was calculated using the percentage of coefficient of vari-
ation. Visual inspection was preliminarily performed to 
avoid outliers. After data, data was tested for normal-
ity and homogeneity levels using the Shapiro–Wilk test 
and Levene’s test, respectively. Correlations between 
physiological and locomotor demands during SSGs and 
matches were tested using the Pearson-product corre-
lation test. The coefficient of correlation (r) was deter-
mined using a confidence interval of 95%. The magnitude 
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of correlations were settled at trivial (0.0 to 0.1), small 
(0.1 to 0.3), moderate (0.3 to 0.5), large (0.5 to 0.7), very 
large (0.7 to 0.9), and nearly perfect (0.9 to 1.0). The cor-
relations between SSGs responses and physical fitness 
tests were also analyzed using the Pearson-product cor-
relation test. In this case, the 1st assessment moment 
(physical fitness) was correlated with the mean of per-
formance in the 5v5 format, while the 2nd assessment 
moment (physical fitness) was correlated with the mean 
of performance in the 3v3 format. This strategy was 
employed to guarantee time proximity between physical 
fitness assessment and the game performed. The statisti-
cal procedures were executed in the SPSS software (ver-
sion 28.0.0.0, IBM, Chicago, USA) for a p < 0.05.

Results
During the period of observation, all the twenty play-
ers participated in all sessions. No missing training 
sessions or assessments were observed. No injuries or ill-
nesses were also reported during the period. The twenty 
male soccer players (age: 16.8 ± 0.41  years; experience: 
6.35 ± 0.67  years; stature: 167.85 ± 3.37  cm; body mass: 
65.4 ± 6.35 kg) were assessed twice for their physical fit-
ness levels (Fig. 2).

In the first assessment the players presented the fol-
lowing levels: final velocity at 30–15 Intermittent fit-
ness test (VIFT): 15.2 ± 1.3  km/h; peak speed at 30-m 
sprint test: 28.7 ± 2.8  km/h; anaerobic speed reserve: 
13.5 ± 3.3 km/h. In the second assessment they presented 
the following levels: final velocity at 30–15 Intermittent 
fitness test (VIFT): 16.2 ± 1.3 km/h; peak speed at 30-m 
sprint test: 29.7 ± 3.1  km/h; anaerobic speed reserve: 
13.6 ± 3.6 km/h.

The descriptive statistics and the variability of physi-
ological and locomotor demands during SSGs and 
matches can be observed in Table 1.

The Fig. 3 presents the correlation coefficients between 
physiological and locomotor demands observed in the 
3v3, 5v5 and official matches. No significant correla-
tions were found between the SSGs and official matches 
(p > 0.05). However, the peak speed observed in 5v5 was 
largely correlated with peak speed in 3v3 (r = − 0.518 
[95% confidence interval − 0.776 and − 0.085]; p = 0.019). 
Similarly, acceleration count (0.50 to 0.99 m/s2) per min-
ute was moderately correlated between 3v3 and 5v5 
(r = − 0.446 [95% confidence interval − 0.737 and 0.008]; 
p = 0.049).

The Table  2 presents the correlation coefficients 
between physical fitness and physiological and locomo-
tor demands in 3v3 and 5v5. The results revealed that the 
VIFT was moderately correlated with distance covered at 
5v5 (r = 0.483 [95% confidence interval 0.039 and 0.757]; 
p = 0.031), average speed (r = 0.474 [95% confidence 
interval 0.028 and 0.752]; p = 0.035) and distance cov-
ered at Z2 (r = 0.510 [95% confidence interval 0.074 and 
0.772]; p = 0.022). The ASR was moderately correlated 
with distance covered at 5v5 (r = − 0.474 [95% confi-
dence interval − 0.752 and − 0.027]; p = 0.035), the aver-
age speed at 5v5 (r = − 0.453 [95% confidence interval 
− 0.740 and − 0.001]; p = 0.045) and the distance covered 
at Z5 (r = − 0.507 [95% confidence interval − 0.770 and 
− 0.070]; p = 0.022). The peak sprint speed was largely 
correlated with distance covered at Z5 (r = − 0.522 [95% 
confidence interval − 0.778 and − 0.090]; p = 0.018).

The Fig. 4 presents the scatter plot of VIFT and distance 
covered, and average speed attained in 5v5 format and 
peak sprint speed and distance covered at Z5. It is pos-
sible to observe that the coefficient of determination is 
R2 = 0.234 for distance covered and R2 = 0.225 for aver-
age speed. Moreover, the coefficient of determination 
between peak sprint speed and distance covered at Z5 
was R2 = 0.273 (Additional file 1).

Discussion
This study aimed to test the relationships between physi-
ological and locomotor demands attained in SSGs and 
matches. Moreover, this research proposed to test the 
relationships between physical fitness and physiological/
locomotor demands during SSGs. The main evidence of 
this study was that physiological and locomotor demands 
attained by the players during SSGs are not signifi-
cantly related to the same measures occurring in official 
matches. Moreover, the physical fitness measures are not 
related to physiological and locomotor demands attained 
in 3v3. However, VIFT and ASR were significantly corre-
lated with distance and average speed occurring in 5v5, 
while ASR was also correlated with distances covered in 
Z5 occurring in the same format of play. Additionally, the 

Fig. 2  Physical fitness levels in the first (1stA) and second (2ndA) 
assessments. VIFT: final velocity at 30–15 Intermittent Fitness test; 
ASR: anaerobic speed reserve



Page 6 of 10Clemente et al. BMC Sports Science, Medicine and Rehabilitation          (2022) 14:138 

peak sprint speed was largely correlated with distances 
covered in Z5.

The SSGs are typically organized in extreme (1v1), 
small (2v1 to 4v4), medium (5v4 to 7v7), and large (> 8v7) 
[29]. These differences will impact the space available to 
run since there is a close relationship between the format 
of play and the pitch dimension [30]. In fact, as longer is 
the field’s length, the more space is available to accelerate 
and achieve higher speeds. This is an evidence from pre-
vious works in SSGs [31]. Since most of training proto-
cols using SSGs are between 3v3 and 5v5 [4, 26], we have 
selected both for testing their relationships with match 
demands. Our results revealed that SSGs and match 
demands are not significantly correlated.

Smaller formats (1v1 to 4v4) commonly stress the heart 
rate responses for values around 85 and 92% of maxi-
mum heart rate [19], which is higher than the range of 
heart rate occurring in match which varies between 80 
and 90% maximum heart rate [32]. On the other side, 
locomotor demands in match are typically greater with 
exception of acceleration frequency that often occurs in 
SSGs caused by the more regular change-of-direction 
[11, 16, 17]. These differences between SSGs and matches 
are expectable [33]. However, the absence of correlation 
represents that those attaining greater or smaller heart 
rate responses during the SSGs are not the same attaining 

in matches and vice-versa. This evidence can be justified 
by the fact that smaller SSGs will reduce also the posi-
tion-dependency response occurring in the official match 
[34]. In fact, the responses of heart rate in match seems 
to be dependent from the playing position [35], naturally 
related with playing role and the locomotor demands 
associated with this role [36]. In smaller SSGs formats 
(such as 3v3 or 5v5) the structure of play will decrease 
since the participation and tactical behavior of the play-
ers will turn less regular and higher variable in position-
ing [37]. Although previous studies suggesting differences 
between playing positions in SSGs [38, 39], the reduction 
in format may conduct to a decline in natural between-
playing position heterogeneity which will interfere with 
the demands occurring in the match [40]. Thus, the con-
firmed difference in heart rate and locomotor demands 
between playing positions occurring in official matches 
may be mitigated by smaller formats in which players 
participate similarly between them.

Another objective of the current study was to analyze 
the relationships between physical fitness and physiologi-
cal and locomotor demands in SSGs. While none of the 
physical fitness measures were significantly correlated 
with physiological and locomotor demands in 3v3, it was 
possible to observe that distance covered, average pace, 
and distance covered at Z2 intensity were moderately 

Fig. 3  Scatter plot and correlation coefficient (r) of physiological and locomotor demands between small-sided games and match. Correlation 
coefficients represents the relationship between variables as in a matrix



Page 7 of 10Clemente et al. BMC Sports Science, Medicine and Rehabilitation          (2022) 14:138 	

and significantly correlated with VIFT, while the dis-
tance covered, and distance covered at Z5 were signifi-
cantly correlated with ASR. Moreover, peak sprint speed 
was largely correlated with Z5. Previous studies revealed 
that aerobic fitness measured by the Yo-Yo Intermittent 
Recovery Test [14] and the 30–15 Intermittent Fitness 
test [15] was significantly correlated with distance cov-
ered in SSGs (namely on 5v5 and 3v3, respectively). Our 
research revealed that VIFT and ASR were both moder-
ately and significantly correlated with distance covered 
in 5v5, while not with 3v3. In fact, as higher the VIFT 
as greater the distance covered, while as lower the ASR 
as greater the distance covered in 5v5. Normally, lower 
ASR is related with players with higher “endurance” 
profile [25] which may explain that the smaller the ASR 
the greater the ability to cover greater total distances. 
Moreover, considering the medium formats as the 5v5 
increases the similarities with average distances covered 
per minute in official match [20], it is expectable that the 
aerobic fitness turns a greater participation in the ability 

to sustain the demands [41]. Interestingly, distance cov-
ered in Z5 (higher running intensity) was significantly 
and inversely correlated with ASR and peak sprint speed. 
Possibly, the players with greater ASR and peak speed are 
those with greater intermittence in actions (as in the case 
of wingers or forwards) on that achieve greater intensities 
but for small time and distance [42]. Thus, the player’s 
profile of not performing longer distances in high-speed 
running can be a playing strategy to be prepared for the 
moments of transitions and counter-attacks which often 
occurs in open-play [43].

Although the contribution of the study to the research 
topic, this article is not absent limitations. One of the 
main limitations is about the natural variability occur-
ring in SSGs and matches which may influence the rela-
tionships with physical fitness. This can be understood 
as a potential source of bias. Despite that, we have 
tried repeated measures aiming to have more consist-
ent evidence about the typical responses of players in 
those situations. A second limitation is related to the 

Table 2  Correlation coefficient between physical fitness and small-sided games physiological and locomotor demands

HR: heart rate; Dec: deceleration: ACC: acceleration; VIFT: final velocity attained in 30− 15 Intermittent Fitness Test; PSS: peak sprint speed performed in 30-m linear 
sprint test; ASR: anaerobic speed reserve

Format Outcome VIFT PSS ASR Format Outcome VIFT PSS ASR

3v3 HRmin (bpm) r = − 0.405
p = 0.076

r = − 0.195
p = 0.409

r = − 0.028
p = 0.908

5v5 HRmin (bpm) r < 0.001
p = 0.999

r = 0.005
p = 0.984

r = 0.004
p = 0.987

3v3 HRave (bpm) r = − 0.270
p = 0.249

r = − 0.156
p = 0.510

r = − 0.041
p = 0.862

5v5 HRave (bpm) r = 0.229
p = 0.332

r = − 0.239
p = 0.311

r = − 0.296
p = 0.206

3v3 HRpeak (bpm) r = − 0.068
p = 0.777

r = − 0.134
p = 0.572

r = − 0.094
p = 0.695

5v5 HRpeak (bpm) r = 0.190
p = 0.422

r = − 0.257
p = 0.274

r = − 0.296
p = 0.205

3v3 Distance per minute 
(m/min)

r = 0.080
p = 0.737

r = − 0.011
p = 0.963

r = − 0.038
p = 0.874

5v5 Distance per minute 
(m/min)

r = 0.483
p = 0.031*

r = − 0.328
p = 0.158

r = − 0.474
p = 0.035*

3v3 Peak speed (km/h) r = 0.005
p = 0.982

r = 0.134
p = 0.574

r = 0.115
p = 0.629

5v5 Peak speed (km/h) r = 0.136
p = 0.567

r = − 0.049
p = 0.839

r = − 0.096
p = 0.687

3v3 Average speed (km/h) r = 0.062
p = 0.796

r = − 0.021
p = 0.929

r = − 0.041
p = 0.865

5v5 Average speed (km/h) r = 0.474
p = 0.035*

r = − 0.308
p = 0.187

r = − 0.453
p = 0.045*

3v3 Distance at Z1 (m/min) r = − 0.048
p = 0.841

r = 0.024
p = 0.921

r = 0.038
p = 0.875

5v5 Distance at Z1 (m/min) r = − 0.140
p = 0.555

r = 0.394
p = 0.086

r = 0.393
p = 0.087

3v3 Distance at Z2 (m/min) r = 0.089
p = 0.710

r = − 0.081
p = 0.733

r = − 0.103
p = 0.667

5v5 Distance at Z2 (m/min) r = 0.510
p = 0.022*

r = − 0.187
p = 0.430

r = − 0.364
p = 0.115

3v3 Distance at Z3 (m/min) r = 0.055
p = 0.818

r = − 0.235
p = 0.319

r = − 0.225
p = 0.340

5v5 Distance at Z3 (m/min) r = 0.280
p = 0.232

r = − 0.108
p = 0.650

r = − 0.205
p = 0.387

3v3 Distance at Z4 (m/min) r = − 0.060
p = 0.800

r = − 0.152
p = 0.522

r = − 0.112
p = 0.639

5v5 Distance at Z4 (m/min) r = 0.353
p = 0.127

r = − 0.163
p = 0.493

r = − 0.280
p = 0.231

3v3 Distance at Z5 (m/min) r = − 0.041
p = 0.863

r = 0.285
p = 0.223

r = 0.264
p = 0.261

5v5 Distance at Z5 (m/min) r = 0.151
p = 0.525

r = − 0.522
p = 0.018*

r = − 0.507
p = 0.022*

3v3 Dec. − 1.99 to − 1.00 m/
s2 (n)

r = − 0.282
p = 0.229

r = − 0.067
p = 0.778

r = 0.041
p = 0.865

5v5 Dec. − 1.99 to − 1.00 m/
s2 (n)

r = − 0.164
p = 0.489

r = 0.040
p = 0.867

r = 0.100
p = 0.675

3v3 Dec. − 0.99 to − 0.50 m/
s2 (n)

r = − 0.251
p = 0.286

r = 0.038
p = 0.874

r = 0.122
p = 0.609

5v5 Dec. − 0.99 to − 0.50 m/
s2 (n)

r = 0.343
p = 0.139

r = − 0.081
p = 0.735

r = − 0.206
p = 0.383

3v3 Acc. 0.50 to 0.99 m/
s2 (n)

r = − 0.207
p = 0.382

r = 0.205
p = 0.387

r = 0.252
p = 0.283

5v5 Acc. 0.50 to 0.99 m/
s2 (n)

r = 0.122
p = 0.608

r = − 0.057
p = 0.812

r = − 0.097
p = 0.683

3v3 Acc. 1.00 to 1.99 m/
s2 (n)

r = − 0.086
p = 0.718

r = − 0.146
p = 0.539

r = − 0.097
p = 0.683

5v5 Acc. 1.00 to 1.99 m/
s2 (n)

r = − 0.110
p = 0.644

r = 0.057
p = 0.812

r = 0.093
p = 0.698
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context of data collection. In fact, although the num-
ber of players involved in the experiment, all of them 
come from the same context. For a generalization of the 
findings, it is required a greater variety of participation 
and contexts. Thus, external validity is low and must be 
disclosed before any definitive conclusion. A third limi-
tation is related to the fact that no strength and power 
muscle outcome was measured which should be con-
sidered in future works. Future research should extend 
the period of observation and increase the sample size. 
Moreover, report of within-players variability is a chal-
lenge for next reports.

Although the research limitations, this study is 
unique (as far as we know) in testing the correlations 
of physiological and locomotor demands between SSGs 
and official matches. As practical implications we can 
support the idea that SSGs are different from offi-
cial matches and monitoring instruments should be 
employed to guarantee that players are exercising based 
on their typical needs. Moreover, it is also important 
to consider that as bigger the format of play, as higher 
the relationships with physical fitness which should be 
considered by the coach in the moment of distributing 
the players by the teams and selecting the appropriate 
format of play.

Conclusions
This study revealed the 3v3 and 5v5 formats are not 
related to official matches while analyzing physiological 
and locomotor responses. However, the final velocity 
at 30–15 Intermittent Fitness Test and anaerobic speed 
reserve seems to play a dependent role with the amount 
of distance covered by the players in 5v5, the aver-
age pace, and also the distance covered at high inten-
sities. On the other hand, none of the physical fitness 
measures tested in the current study was meaningfully 
related to demands in 3v3. Possibly, as bigger the SSGs 
turn, the higher the contribution of the locomotor pro-
file of the player.
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