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Abstract

This study aimed to: (i) analyze the variations in psychophysio-
logical demands (mean heart rate, meanHR; rate of perceived ex-
ertion, RPE) and technical performance (umber of successful and
unsuccessful passes, and occurrences of ball loss) between 2v2
and 4v4 small-sided games (SSGs) formats, and (ii) examine the
relationships of aerobic capacity measured in Yo-Yo Intermittent
Recovery Test (YYIRT) on psychophysiological and technical
performance during SSGs. This study used a cross-sectional de-
sign with repeated measures, where the same players participated
in both 2v2 and 4v4 formats across two training sessions per for-
mat. Twenty-four talent/developmental male youth soccer play-
ers, aged 16.6 + 0.5 years. The meanHR, measured through heart
rate sensors, the RPE, assessed using the CR6-20 scale, and the
number of successful and unsuccessful passes, along with occur-
rences of ball loss, recorded using an ad hoc observational tool,
were evaluated in each repetition. Players during the 2v2 format
had significantly greater mean HR (+4.1%; p <0.001; d =2.258),
RPE (+12.2%; p < 0.001; d = 2.258), successful passes (+22.2%;
p =0.006; d = 0.884), unsuccessful passes (+62.5%; p <0.001; d
=1.197) and lost balls (+111.1%; p < 0.001; d = 2.085) than 4v4
format. The YYIRT was significantly and largely correlated with
unsuccessful passes (r = 0.502; p = 0.012) and lost balls (r =
0.421; p=10.041) in 2v2 format. In conclusion, this study suggests
that engaging in 2v2 activities constitutes a more intense form of
practice, significantly enhancing individual participation in tech-
nical aspects. Moreover, aerobic capacity may influence the
smaller formats of play and how players perform key technical
actions. Therefore, coaches must consider this to ensure the nec-
essary performance in such games.

Key words: Football; sports performance; sports training; eco-
logical training.

Introduction

Small-sided games (SSGs) are widely utilized training
drills by coaches to promote ecological dynamics during
training sessions, incorporating various performance di-
mensions such as physical, physiological, technical, and
tactical elements (Hill-Haas et al., 2011; Ferreira-Ruiz et
al., 2022). These representative drills simplify the actual
game format, allowing coaches to manipulate task con-
straints and promote adaptive behaviors in players. This
approach helps guide players to achieve specific tactical
objectives within the games, while providing a multifac-
eted stimulus that includes technical, physical, and physio-
logical aspects (Davids et al., 2013). Thus, inclusion of

these games in the soccer training plan become popular, as
they allow coaches to target the above-mentioned myriad
of objectives while maintaining the fundamental dynamic
characteristics of the game (Dellal et al., 2011a; 2012b).
However, a detailed understanding of the effects resulting
from different task constraint manipulations aids coaches
in effectively achieving the desired exercise objectives
(Fernandez-Espinola et al., 2020; Clemente et al., 2021).

Descriptive research on the effects of various task
manipulations during SSGs is extensive and well-estab-
lished (Halouani et al., 2014; Clemente and Sarmento,
2020; Dios-Alvarez et al., 2022). Currently, there is a con-
sistent body of evidence indicating that smaller playing for-
mats (e.g., 2v2 to 4v4) are generally associated with higher
intensity in heart rate responses and perceived effort
(Clemente et al., 2014; Bujalance-Moreno et al., 2019). In
terms of locomotor demands, these formats are described
to increase the frequency of accelerations and decelera-
tions, with a minimal impact on high-speed or sprint run-
ning (Castellano and Casamichana, 2013; Castillo et al.,
2019). Furthermore, when compared to larger formats,
smaller ones tend to result in an increased number of indi-
vidual technical actions (both successful and unsuccessful)
during the games (Clemente and Sarmento, 2020).

Typically, 2v2 formats are linked to efforts ap-
proaching or exceeding 90% of maximal heart rate
(HRmax), and as the number of players increases (e.g., in
4v4), the average heart rate tends to decrease (Rampinini
et al., 2007; Hill-Haas et al., 2011). Regarding technical
actions, 2v2 formats usually allow for 5 to 6 ball posses-
sions per minute, while this number may decrease to 4 in
larger formats like 4v4 (Dellal et al., 2012a). However, it
is crucial to note that these values are averages, and out-
comes explored in research are often highly variable due to
unreported and unobserved contextual factors in descrip-
tive studies, particularly in the between-players analysis
(Hill-Haas et al., 2008; Clemente et al., 2022a). These fac-
tors include environmental conditions (e.g., temperature,
relative humidity, grass), biological aspects (e.g., physical
fitness, readiness, trainability, technical and tactical profi-
ciency), and game dynamics (e.g., match status, period of
the match).

Factors such as a player's physical fitness (Younesi
et al., 2021), or tactical expertise (Praca et al., 2016) are
commonly overlooked in comparisons of the effects of dif-
ferent task constraints on soccer players' performance. Ad-
ditionally, there is a lack of comprehensive analysis that
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simultaneously examines psychophysiological (e.g., heart
rate responses, rate of perceived exertion) responses and
technical aspects while incorporating contextual infor-
mation such as physical fitness. For instance, it is widely
acknowledged that aerobic capacity is a crucial physical at-
tribute for soccer players (Stolen et al., 2005). Most of the
match requires players to have the energy availability for
moderate running, interspersed with intense periods. Addi-
tionally, aerobic capacity has been found to correlate with
players who cover greater distances during a match
(Redkva et al., 2018). Examining one of the few studies
that integrates aerobic capacity into SSGs, it was found that
a heightened proficiency in making repeated efforts, as as-
sessed by the 30-15 Intermittent Fitness Test, is associated
with covering greater distances across various speed
thresholds during SSGs (Younesi et al., 2021). Addition-
ally, increased levels of hemoglobin were found to be cor-
related with elevated physiological responses during the
games. In two other studies, a positive correlation was
identified between higher aerobic capacity and increased
distances covered (Lemes et al., 2020; Clemente et al.,
2022b).

Despite the studies mentioned above, physical fit-
ness is consistently overlooked as a variable related with
variations between different playing formats. Considering
that smaller formats are often more metabolically demand-
ing than larger formats (Laursen and Buchheit, 2019),
which place more strain on neuromuscular properties, un-
derstanding how greater aerobic capacity can influence
performance in SSG is important. This knowledge can help
coaches manage heterogeneity while organizing formats
and distributing players effectively. Furthermore, to the
best of our knowledge, there is no study that integrates psy-
chophysiological responses and technical performance in
comparisons between playing formats while considering
physical fitness. Analyzing multiple dimensions of perfor-
mance provides a more holistic view of the impact of task
constraints on players (Paul et al., 2015), and incorporating
physical fitness as a related factor aid in understanding how
coaches should be attentive when organizing teams based
on contextual factors related to the biological characteris-
tics of the players. This approach aims to achieve a better
interaction between task constraints, biological constraints,
and environmental constraints (Newell, 1986). With this
understanding, organizing drills and adapting them to the
diverse soccer population becomes less challenging. It also
ensures that the stimulus is appropriately adjusted based on
the groups of players.

Given the aforementioned considerations, the pre-
sent research pursues two objectives: (i) to analyze the var-
iances in psychophysiological responses (mean heart rate,
meanHR; rate of perceived exertion, RPE) and technical
performance (umber of successful and unsuccessful passes,
and occurrences of ball loss) between 2v2 and 4v4 playing
formats in youth male soccer players, and (ii) to examine
the relationship of aerobic capacity on the observed re-
sponses during these SSGs formats.

Methods

Participants

This study adopted a cross-sectional study design with re-
peated measures, wherein the same players participated in
both 2v2 and 4v4 playing formats across two training ses-
sions per format. Consequently, the study encompassed a
total of four sessions. The sampling was made by conven-
iency.

Context of the study

This study was conducted in the middle of the season, spe-
cifically during the autumn period, spanning two consecu-
tive weeks. Participants underwent two sessions in each
week. The first session involved the 2v2 format, followed
by a 24-hour rest, and subsequently, they participated in the
4v4 format. This sequence was replicated in the second
week. Importantly, the initial sessions in both weeks were
scheduled 48 hours after the latest match. In the week pre-
ceding the observation of 2v2 and 4v4 sessions, the partic-
ipants underwent an assessment of their aerobic capacity in
the middle of the week (Figure 1).

The sessions commenced at 5 pm and kicked off
with a standardized warm-up protocol. This warm-up con-
sisted of a 5-minute self-paced jogging, followed by 5
minutes of dynamic stretching focusing on the lower limbs,
and concluded with a 5-minute ball possession game. Fol-
lowing a 2-minute rest, the players then engaged in the an-
alyzed playing formats for this study.

The sessions took place on a synthetic turf, with no
rainfall on the days of analysis. The average temperature
throughout the sessions was 15.2 = 1.6°C, accompanied by
a relative humidity of 66.2 + 3.7%.

Participants
Taking into account the rate of perceived exertion (RPE)
values derived from a prior study that compared 2v2 and
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Figure 1. Study design.
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4v4 play formats (Dellal et al., 2011a), an effect size of
0.727 was employed as a reference for estimating the a pri-
ori sample size for repeated measures ANOVA for a single
group, with a power of 0.85 and a p-value of 0.05. Accord-
ing to these parameters, the recommended sample size was
7 by using the G*Power 3.1 software (Diisseldorf, Ger-
many). However, utilizing a convenience sampling ap-
proach within a single team, the entire team, consisting of
27 players, was invited to participate, with 24 players ulti-
mately taking part in the study after excluding the goal-
keepers. The participants belonged to the same team, com-
peting at the tier 2 level (talent/developmental) (McKay et
al., 2022). All participants were male, with an average age
of 16.6 £ 0.5 years and an average of 3.4 + 0.9 years of
experience. The eligibility criteria for participation in this
study and subsequent data analysis were as follows: (i) at-
tendance at all training sessions during the two-week ob-
servation period; (ii) completion of the aerobic capacity as-
sessment; and (iii) acting as outfield players. Participants
were invited to take part in the study, and detailed infor-
mation about the study design, procedures, risks, and ben-
efits was provided before the commencement of the study.
Subsequently, the players and their legal guardians signed
an informed consent, explicitly stating the option to with-
draw from the study at any time without facing conse-
quences. Ethical approval for the study was obtained from
the Institutional Ethical Review Board of Chengdu Insti-
tute of Physical Education, with reference code 2023#104
and adhered to the ethical standards outlined in the Decla-
ration of Helsinki.

The small-sided games

The SSG formats were incorporated into the team's training
sessions three minutes after the warm-up protocol ended.
The first training session, used for the evaluation of 2v2,
took place 48 hours after the last match, while the second
training session, used for the evaluation of 4v4, occurred
24 hours after the previous training. To ensure consistency,
the warm-up followed a standardized routine: 5 minutes of
running, 10 minutes of lower limb dynamic stretching, and
5 minutes of reactive strength exercises and accelerations.

The 2v2 format was implemented for each session,
comprising 4 repetitions of 2 minutes each, with a 2-minute
rest interval between repetitions. Similarly, the 4v4 format
was employed with 4 repetitions of 4 minutes each, inter-
spersed by 2 minutes of rest per session. Both formats were
executed without goalkeepers, utilizing a small goal posi-
tioned at the center of the endline with dimensions of 2 x 1
meters.

The pitch dimensions for the 2v2 format were 25 x
15 meters, while the 4v4 format occupied a space of 35 x
17 meters. This resulted in relative pitch dimensions of 94
and 92 m? per player, respectively, with a consistent width-
to-length ratio of 1.7 in both cases.

Game rules adhered closely to official match regu-
lations, with the exclusion of offside and ball reposition
(replaced by foot reposition). No verbal instructions or en-
couragements were provided during the sessions. Team or-
ganization was left to the coaches' subjective perception of
quality, and the teams comprised players from various
playing positions. To minimize contextual variations,

teams remained consistent throughout the study, as did
their opponents.

Aerobic capacity assessment

The Yo-Yo Intermittent Recovery Test Level 1 (YYIRT)
was administered during the team's second training session
in the week before the study (evaluating the 2v2 and 4v4
formats) began. The test followed a standardized warm-up
as part of this fitness assessment. Participants started the
test at an initial running speed of 8 km/h. The protocol con-
sisted of a series of 20-meter shuttle runs interspersed with
periods of active recovery, guided by audio signals. The
test initiated at 8 km/h, adhering to the progression outlined
in the previously published original protocol (Krustrup et
al., 2003). Participants were allowed two faults in reaching
the line, and the test concluded if they failed to maintain
the pace dictated by the audio signals. The distance covered
(m) in the final shuttle completed was considered as the
outcome for the test.

Psychophysiological responses

The participants were monitored with a 1Hz heart rate sen-
sor (Polar RS400, Kempele, Finland) to track the mean
heart rate during repetitions of 2v2 and 4v4 formats. To
ensure consistency and eliminate inter-unit variability,
each player consistently utilized the same device. Mean
heart rate was obtained for each repetition.

The RPE was assessed using the 6-20 Borg Scale
(Borg, 1998). The scale was validated against power out-
put, heart rate, and oxygen consumption in a recent study,
which also observed a high level of reliability when con-
sidering the scale adapted to the Chinese population (Ding
et al., 2020). After each SSGs repetition, players were
prompted to rate their perceived effort based on the scale
and associated verbal anchors. Individual scores were rec-
orded on a specifically designed sheet. It's worth noting
that players were already acquainted with the scale as it
was incorporated into their regular training routines. The
score provided by the players after each repetition was then
used for the statistical analysis.

Technical performance
An AKASO EK7000, equipped with 4K video recording
capabilities, was strategically positioned to capture the en-
tire pitch. The recorded video footage served as the primary
data source for coding various technical actions, specifi-
cally focusing on passes completed, unsuccessful passes,
and instances of lost possession. An ad hoc observational
instrument was utilized, specifically designed to collect
data on the frequency of completed passes (i.e., when the
ball is successfully transitioned from one teammate to an-
other without interference from the opponent), unsuccess-
ful passes (i.e., when a player attempts to pass the ball to a
teammate but it is intercepted or recovered by the oppo-
nent, making it impossible for the teammate to receive the
ball), and lost possession (i.e., when a player loses control
of the ball to the opponent or when the ball goes out of
bounds). These actions were individually coded for each
player, and the cumulative totals for each game were cal-
culated.

To ensure the robustness of the coding process, two
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researchers with experience in performance analysis and
notational analysis were tasked with coding the recorded
events. However, recognizing the significance of data reli-
ability, a preliminary exploratory study was conducted.
This involved assessing one repetition of each format of
play, with the observers conducting assessments twice,
spaced 20 days apart.

The intra-class correlation test results demonstrated
a high level of within-observer reliability, with a coeffi-
cient of 0.96, indicating consistent coding by the same ob-
server. Additionally, the between-observer variability ex-
hibited an average coefficient of 0.92, highlighting the re-
liability of codes performed across different observers.

Statistical procedures

The data is presented in the form of mean and standard de-
viation. The coefficient of variation (express in percentage)
was calculated to express the variability of players within
each format and between repetitions analyzed. The mean
of the data extracted from the total repetitions was utilized
for further inferential tests.

A t-paired test was performed to compare the same
players in 2v2 and 4v4 formats of play. Effect size was cal-
culated using the standardized effect size of Cohen (d). The
magnitude of the effect size was categorized as follows

(Cohen, 1988): 0.0 - 0.2, trivial; 0.2 - 0.5, small; 0.5 - 0.8,
medium; and greater than 0.8, large. Additionally, correla-
tions between aerobic capacity and psychophysiological
and technical outcomes were explored using the Pearson
product-moment correlation test. The magnitude of corre-
lations was interpreted as follows (Hopkins et al., 2009):
0.0 - 0.1, trivial; 0.1 - 0.3, small; 0.3 - 0.5, moderate; 0.5 -
0.7, large; 0.7 - 0.9, very large; and greater than 0.9, nearly
perfect. All statistical procedures were executed in SPSS
(version 28.0.0., IBM, USA), with a significance level set
atp <0.05.

Results

Figure 2 illustrates the descriptive statistics and within-
player variation, taking into account psychophysiological
responses and technical performance in both 2v2 and 4v4
formats. The within-player variability, expressed as the co-
efficient of variation (%), averaged across all repetitions in
the 2v2 format, was 1.7% for mean heart rate, 8.6% for
RPE, 29.2% for successful passes, 71.2% for unsuccessful
passes, and 53.9% for lost balls. In the 4v4 format, the
within-players variability averaged 2.5% for mean heart
rate, 12.2% for RPE, 2.4% for successful passes, 64.1% for
unsuccessful passes, and 66.9% for lost balls.
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Figure 2. Descriptive statistics showing players' psychophysiological responses and technical performance in both
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Figure 3. Scatterplot showing the associations between psychophysiological outcomes (mean heart rate:
HRmean; rate of perceived exertion: RPE) and technical performance (SP: successful passes; UP: unsuccessful

passes; LB: lost ball) for each play format.

Players during the 2v2 format had significantly
greater mean heart rate (+4.1%, 180.9 +2.7 vs. 173.7+ 3.6
d = 2.258 [95%CI: 1.945; 4.029]), successful passes
(+22.2%, 7.7+ 1.9 vs. 6.3 + 1.2 n/min; p = 0.006; d = 0.884
[959%CT: 0.225;1.543]), unsuccessful passes (+62.5%, 1.3
+ 0.5 vs. 0.8 £ 0.2 n/min; p < 0.001; d = 1.197 [95%CI:
0.517; 1.878]) and lost balls (+111.1%, 1.9 £ 0.6 vs. 0.9 +
0.4 n/min; p <0.001; d =2.085 [95%CI: 1.215; 2.956] than
4v4 format.

The relationships between psychophysiological re-
sponses and technical performance in both 2v2 and 4v4
formats are shown in Figure 3. No significant correlations

bpm; p < 0.001; d = 2.258 [95%CI: 1.371; 3.146]), RPE
(+12.2%, 16.5+ 0.4 vs. 147+ 0.8 A.U.; p<0.001;

(p > 0.05) were identified among variables in the 2v2 for-
mat. Conversely, in the 4v4 format, the mean HR exhibited
a moderate correlation with successful passes, though the
association did not reach statistical significance (r = 0.368
[95%CT: -0.050; 0.667]; p=0.077).

Figure 4 shows the scatterplot considering the rela-
tionships between the YYIRT distance covered and the un-
successful passes and lost balls in 2v2 format. The YYIRT
was significantly and largely correlated with unsuccessful
passes (r=0.502 [95%CI: 0.113;0.748]; p=0.012) and lost
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balls (r = 0.421 [95%CI: 0.012;0.700]; p = 0.041) in 2v2
format. However, no significant correlations were found
between YYIRT and unsuccessful passes (r = -0.061; p =
0.779) and lost balls (r = -0.188; p = 0.380) in 4v4 format.
Additionally, no significant correlations were found

between YYIRT in mean heart rate (2v2: r = 0.103, p =
0.632; 4v4: r=-0.105, p = 0.624), RPE (2v2: r=0.174, p
=0.417; 4v4: r =-0.002, p = 0.994), and successful passes
(2v2:r=0.111,p =0.604; 4v4: r=0.368, p = 0.077).
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Figure 4. Scatterplot considering the relationships between the performance at Yo-Yo Intermittent Recovery
Test level 1 (YYIRT) and the number of unsuccessful passes and lost balls in 2v2 format.

Discussion

This study revealed that 2v2 serves as a significantly more
intense drill in terms of heart rate stimulus and perceived
exertion. Furthermore, individual technical actions stand-
ardized per minute were significantly higher in the 2v2 for-
mat compared to the 4v4 format. Although most results
suggest a lack of significant correlations between psycho-
physiological responses and technical performance out-
comes, aerobic capacity showed significant correlations
only with lost balls and unsuccessful passes in the 2v2 for-
mat.

Our findings revealed that both mean HR and RPE
were significantly higher in 2v2 formats. The substantial
difference in magnitude suggests that the smaller the for-
mat, the more intense the psychophysiological response.
These results align with prior studies that consistently
show 2v2 to be typically more intense in terms of heart rate
responses (Williams and Owen, 2007; Dellal et al., 2011Db),
blood lactate concentrations (Aroso et al., 2004; Hill-Haas
et al., 2009), and perceived exertion (Little and Williams,
2007).

This heightened intensity in 2v2 can be attributed to
various factors, one of which is individual participation in
the match (Clemente and Sarmento, 2020). In very small
formats, such as 2v2, individual actions are more pro-
nounced, as evidenced by the number of technical actions
analyzed in our study. Furthermore, tactical behaviors like
2v2 tend to be more focused on attempts for penetration
(Casteldo et al., 2014), lost balls and recovers for defensive
action, requiring players to dynamically switch between at-
tacking and defending roles often. Technical and tactical
behavior can constrain physical demands, specifically by
increasing the frequency of high accelerations and reduc-
ing the time for individual recovery between actions (Di-
mitriadis et al., 2022).

As the number of players increases in larger

formats, such as 4v4, the game becomes more structured,
considering player positions (Machado et al., 2019). This
results in a decrease in individual initiative to overcome di-
rect opponents, giving way to more collective behaviors
like ball circulation, mobility actions, and cohesive team
play (Castelao et al., 2014). Both 2v2 and 4v4 formats ex-
hibit these behaviors, leading to variations in locomotor
and mechanical actions. Smaller formats, with their re-
duced pitch dimensions, show greater accelerations, decel-
erations, and changes of direction, imposing higher meta-
bolic demands (Lacome et al., 2018).

As the number of players progresses to larger for-
mats, the pitch size also increases (Hill-Haas et al., 2011).
Despite maintaining the relative area per player, the larger
space make possible covering greater distances and achiev-
ing higher running intensities (Castagna et al., 2017). How-
ever, the structured actions become more prevalent in play-
ers, resulting in a less intense physiological response
(Clemente et al., 2020). Nevertheless, there may be an in-
crease in certain running actions, such as high-intensity
running, as the game evolves with more players on the field
in a larger longitudinal space.

Our findings also indicated that successful and un-
successful passes, as well as lost possessions, were signif-
icantly more frequent during 2v2 compared to 4v4
matches. These results align with previous studies that
have reported similar findings (Clemente and Sarmento,
2020). In smaller formats, the proximity of players without
the ball is higher (Silva et al., 2016), providing a closer
passing option for the player in possession. This proximity
may create opportunities for successful passes, but it also
contributes to an increase in lost possessions. In 2v2
matches, where the field is smaller, the frequency of at-
tempts, especially those aimed at penetration or passing to
a teammate, can lead to more lost possessions due to
interceptions by opponents, who are closer to the center of
the game (Dellal et al., 2012a).
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The higher volume of successful passes in 2v2
matches is accompanied by a corresponding increase in un-
successful passes. This dynamic is likely a result of the
more frequent attempts to penetrate or execute passes
(Casteldo et al., 2014), leading to a higher likelihood of
both successful and unsuccessful outcomes. Moreover, the
significantly higher physiological intensities in the 2v2 for-
mat may also influence the ability to maintain accuracy in
technical performance due to potential interference from
fatigue (Dong et al., 2022).

Interestingly, when examining the correlations be-
tween aerobic capacity and technical performance, our
study revealed that higher aerobic capacity is associated
with a greater number of unsuccessful passes and lost pos-
sessions. Although this study did not have access to sys-
tems for monitoring locomotor demands, it is commonly
observed that higher aerobic capacity is linked to increased
distances covered (Lemes et al., 2020; Clemente et al.,
2022b). Players with higher aerobic capacity typically
cover greater distances during a game. This increased
movement can lead to greater physical and mental fatigue
over time, potentially impacting their technical skills such
as passing accuracy and ball control. The cognitive and
physical demands of maintaining high performance across
extended periods can lead to errors and decreased technical
execution (Younesi et al., 2021).

This lack of correlation may stem from the evidence
that, typically, higher aerobic capacity correlates with
greater distances covered, and this increased neuromuscu-
lar effort may impair the ability to execute technical actions
effectively (Kellis et al., 2006), potentially contributing to
the higher incidence of unsuccessful passes and lost pos-
sessions.

While the study results reveal interesting insights, it
is crucial to acknowledge certain limitations. One limita-
tion of the study is that it was conducted within a single
team, warranting caution when generalizing the findings.
This also introduces a potential bias, as only some partici-
pants played on the weekend, which could influence the
training sessions after the matches. To establish the robust-
ness of the results, it is imperative to consider multiple con-
texts. Additionally, this study did not delve into the analy-
sis of locomotor and mechanical demands, as well as tacti-
cal collective behaviors, which are pivotal variables that
could offer a more comprehensive understanding of the dy-
namics influencing the observed outcomes. Therefore, fu-
ture research should take a holistic approach by integrating
physiological, physical, technical, and tactical responses.
This would allow for the identification of correlations and
interactions between these variables, helping to explain po-
tential performance impairments during specific formats.

Despite these limitations, the study holds practical
implications. For instance, it suggests that 2v2 serves as a
SSG format for inducing the most intense physiological
stimulus in players while fostering more individual tech-
nical actions. Coaches should take this into account when
selecting drills based on their objectives. Moreover, due to
its intensity, the metabolic efforts involved in 2v2 can be
recommended for a more aerobic power workout. As a key
takeaway, coaches should ultimately organize player as-
signments to teams based on their aerobic capacity. They

can use additional task constraints to increase or decrease
the intensity, ensuring that the technical performance dur-
ing these games is not significantly impacted.

Conclusion

The 2v2 format reveals significantly higher psychophysio-
logical intensity compared to the 4v4 format, and the min-
imal variability observed within and between sessions sug-
gests the stability of these results. Additionally, there is a
notable increase in both successful and unsuccessful
passes, as well as lost possessions, in the 2v2 setting when
contrasted with the 4v4 scenario. Notably, aerobic capacity
does not appear to exhibit a meaningful correlation with
overall psychophysiological efforts, consistent with prior
findings. However, in our study, we observed a correlation
between aerobic capacity and the frequency of unsuccess-
ful passes and lost possessions specifically within the con-
text of 2v2 play.
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Key points

e The 2v2 small-sided game format significantly increases
psychophysiological intensity, with higher mean heart rates
and perceived exertion, compared to the 4v4 format. This
suggests 2v2 is a more demanding training activity.

Players in 2v2 games experience a substantial rise in both
successful and unsuccessful passes, as well as ball losses,
indicating heightened individual involvement in technical
actions compared to 4v4 games.

While aerobic capacity does not correlate with overall psy-
chophysiological demands in small-sided games, it is signif-
icantly linked to the frequency of unsuccessful passes and
lost possessions specifically in the 2v2 format.
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