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Abstract: French academies almost all implement reactivity drills and small-sided games (SSG) the day preceding a match (MD-1). The present study aimed to determine the physical impact of different training durations
on MD-1 on the subsequent matchday performance (MD). Eleven elite U19 academy soccer players conducted
three typical training sessions lasting 45min (TS45), 60min (TS60), and 75min (TS75) on MD-1. During TS60,
warm-up, reactivity and SSG were 10, 15, and 24min, respectively, plus coaches' feedback or water breaks.
Durations decreased and increased by 25% for TS45 and TS75, respectively. Tests were conducted on MD-4
(CONTROL) and MD before the match (TEST). Tests consisted of a counter movement jump (CMJ), 20m
sprint, Illinois agility test (IAT), and Hooper questionnaire. CONTROL values were similar over the three
experimental conditions. TEST on MD revealed greater CMJ for TS45 (42.7 ± 5.1cm) compared to TS60 (40.5 ±
5.5cm, p=0.032) and TS75 (40.9 ± 5.7cm, p=0.037). 20m time was lower for TS45 (3.07 ± 0.10s, p<0.001) and TS60
(3.13 ± 0.10s, p=0.017) compared to TS75 (3.20 ± 0.10s). IAT time was lower on TS45 (14.82 ± 0.49s) compared
to TS60 (15.43 ± 0.29s, p<0.001) and TS75 (15.24 ± 0.33s, p=0.006). Furthermore, the Hooper index was lower
at TEST for TS45 (7.64 ± 1.50) compared to TS60 (11.00 ± 3.49, p=0.014) and TS75 (9.73 ± 2.41, p=0.045) indicating
a better readiness level. We concluded that as training session duration increases, performance decreases on
MD. A 45min training session including reactivity and SSG exercises is therefore recommended on MD-1.
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1. Introduction
Periodization is one of the main questions of the training staff working with elite
athletes [1]. To date, there are no guidelines on how to manage the weekly training load
in soccer. Most of the studies focusing on the weekly periodization have depicted practices without objectifying them [2–4]. A common trend across teams is generally reported,
with the greatest weekly training loads usually occurring mid-way between two consecutive matches [5]. Nevertheless, the magnitude of the training loads varies between teams
[6] and is partly attributed to the coach's background and country habits [7].
On the day preceding the match (MD-1), a workload decrease is commonly observed
in professionals [2,6,8] and youth [3,4]. Indeed, players must be in optimal readiness to
play and withstand a heavy competitive demand [9]. Therefore, this training load decrease can be considered an intra-week tapering method to favor recovery from mid-week
sessions and competitive performance [10].
In a recent survey in French academies [11], most practitioners reported using a short
training session for tapering on MD-1. This session was mainly composed of reactivity
drills and small-sided games (SSG) for 60 minutes [11]. Reactivity drills have already been
reported in previous studies without justification [2,12,13]. A recent study indicated that
this session was concluded by set pieces due to their tactical importance and low energy
requirement [2]. The use of SSG so close to competition can be surprising. Indeed, SSG
could potentially lead to performance decrements (neuromuscular fatigue [14]), as a consequence of the numerous accelerations, decelerations, and high-speed running [15].
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However, SSG have been extensively studied, and studies have shown that training load
could be adjusted by manipulating multiple variables (e.g., volume expressed as work to
rest ratio) [15]. For instance, the continuous format of SSG would lead to a greater physical
load compared to the same duration intermittent format [16]. Therefore, if SSG volume is
carefully adjusted, we can assume that the training session will match the tapering aim.
To our knowledge, this popular MD-1 training session, usually conducted across
French academies, has never been tested and is more likely a practical, habit-based session. Therefore, in this study, we aimed to explore the effects of such a training session
using various training durations (i.e., training volume). We hypothesized that the current
duration of MD-1 session would decrease the physical and psychological characteristics
of the players on the MD and decreasing this duration might increase performance. The
results from the present study would have a large impact for practitioners for training
periodization to promote soccer performance and for injury prevention.
2. Materials and Methods
2.1 Participants
Twenty elite academy soccer players (age = 18.2 ± 0.4 years, height = 177.5 ± 1.6 cm,
body mass = 72.1 ± 2.3 kg) of the U19 team of the elite French soccer club of Dijon Football
Côte d’Or (DFCO) were recruited for this study. Goalkeepers were excluded from this
study due to the different nature of their activity. Only players completing every session
during the protocol were included in the study. Players were instructed to maintain their
regular daily food and water intake. All the players were notified of the research protocol,
benefits and risks before providing written informed consent in accordance with the declaration of Helsinki. Approval of the study was obtained by the local ethic committee
(CERSTAPS: IRB00012476-2021-22-04-105).
2.2 General Design
This study was conducted during the 2020-2021 in-season for seven consecutive
weeks, before the winter break, between the 14 th and 19th week of the season. All sessions
took place on an artificial field. During the first week, volunteers conducted a familiarization session (Figure 1). During this session, volunteers were familiarized with all physical
tests, Hooper Questionnaire, and training contents. Then, three experimental weeks were
conducted and were interspersed with three standardized training weeks. To obtain a
similar fitness level, the standardized training weeks were strictly identical in content,
duration, and intensity. Similarly, the content, duration and intensity of all training sessions were identical during the experimental weeks (Figure 1). The only difference between experimental weeks was on MD-1. During this training session (MD-1), training
content and intensity were similar, but duration was either 45 min (TS45), 60 min (TS60)
or 75 min (TS75). Training was composed of a standardized warm-up, reactivity work,
and SSG. Reactivity work consisted of a 5-0-5 test [17] with an auditive start signal. Runs
were interspersed by 2min of recovery. SSG was 5 against 5 plus goalkeepers on a 30x40m
wide field (representing 120m2 for each player). Sequences were 2min work and 2min
passive rest. During TS60, warm-up, reactivity and SSG were 10 min, 15 min, and 24 min,
respectively. The remaining time was used for water breaks or coaches' feedback. During
TS45, training duration was decreased by 25%: 8 min of warm-up, 12 min reactivity work,
and 18 min SSG. During TS75, training duration was increased by 25%: 12 min of warmup, 20 min reactivity work, and 30 min SSG. Players were blinded from training duration
to prevent any pacing strategy.
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Figure 1. Study flowchart. Training weeks (identical contents) were performed to standardize
the fitness level during the following experimental weeks. MD: Matchday; TS45: 45 min training
session; TS60: 60 min training session; TS75: 75 min training session.

Players were tested during two separate days of the experimental weeks. Tests on
MD-4 served as CONTROL to verify players were in a similar fitness state. Tests on MD
(here called TEST) aimed to compare the effects of the different experimental sessions
(TS45, TS60, and TS75). Tests consisted of a counter movement jump (CMJ), 20m sprint,
Illinois agility test (IAT), and Hooper questionnaire. In addition, a global positioning system (GPS) was used to monitor players’ external load during the experimental sessions
TS45, TS60, and TS75.
2.3 Testing procedure
On the morning of the testing days MD-4 and MD, volunteers were asked to complete the Hooper Questionnaire. It aimed to obtain a subjective insight into individuals'
fitness level [18]. It was completed on their respective cellphone to limit teammates' influence. They provided their subjective feeling of sleep quality the previous night, as well as
ratings of fatigue, stress, and delayed onset muscle soreness (DOMS). Each response was
rated on a seven-point Likert scale, with responses ranging from “very, very good = 1”
to “very, very bad = 7” for sleep, and from “very, very low = 1” to “very, very high = 7”
for fatigue, stress, and DOMS. The Hooper Index (HI) was the summation of the four ratings [18].
On MD-4 and MD, just after a 15-min standardized FIFA 11+ warm-up [19], players
performed in a constant order physical tests with a counter movement jump (CMJ), 20m
sprint, and Illinois agility test (IAT). During the CMJ, players had to jump as high as possible, beginning in a standing position, then flexing the knees until 90◦, and extending the
knees to jump in a continuous movement [20]. They were asked to keep their arms on
their hips from standing until landing. Performance was measured using a photocell jump
system (Optojump, Microgate, Bolzano, Italy) sampling at 1000 Hz, with jump height (cm)
subsequently calculated by proprietary software (Optojump, Version 1.3.20.0, Microgate,
Bolzano, Italy). During the 20m sprint, 10m, and 20 m sprint times were measured using
three pairs of photoelectric timing gates (Witty system, Microgate, Bolzano, Italy). Players
started from a standing position as close to the timing gates as possible without triggering
the cells. The IAT [21] was performed after the 20m sprint test to assess soccer-specific
speed abilities. The IAT time was measured using timing gates (Witty system, Microgate,
Bolzano, Italy). Players had two trials for each test, with trials interspersed by 2 min of
passive recovery. The different tests were also separated by 2min passive recovery. The
best values were used for analysis.
Training workload was evaluated during each experimental training session by using a GPS. Players wore a 10-Hz Fieldwizz [22] GPS alongside a 100-Hz triaxial accelerometer microsensor on every field-based training session and match. The device was located
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between the scapulae using a special vest. As recommended by the manufacturer, all devices were activated 15 min before data collection. GPS were distributed to the players 10
min before training session onset. Players always wore the same sensor to avoid interunit
variability. GPS were turned off as soon as the training session or match was stopped.
Data were downloaded and analyzed immediately after each match and training session.
The manufacturer software package was used (Fieldwizz, ASI, Lausanne, Switzerland).
The external load was monitored using the total distance, distance at specific speeds, accelerations, and decelerations. Total distance (TD) was the distance covered by the players
and was expressed in meters (m). Similarly, distances at specific speeds were expressed
in m and included low-speed distance (LSD; [0-15[ km･h-1), moderate-speed distance
(MSD; [15-20[ km･h-1), high-speed distance (HSD; [20-25] km･h-1), and sprint distance
(SPR; > 25 km･h-1). The total number of accelerations (ACC; > 3 m･s-2) and decelerations
(DEC; < -3 m･s-2) was determined.
Finally, after these experimental training sessions, players gave their rate of perceived exertion (RPE) using a Borg CR-10 scale [23]. RPE was given on individuals' cellphones between 15 to 30 min after the end of the session [23].
2.4 Statistical analyses
Statistical analyses were conducted using JASP (version 0.14, JASP Team 2020,
University of Amsterdam, available free at https://jasp-stats.org/download/ (accessed on
9 September 2021). Sphericity was examined by conducting Mauchly’s test. Several oneway ANOVA with repeated measurements were conducted. The first was conducted for
MD-4 CONTROL values (Hooper questionnaire and physical tests) to ensure a similar
fitness level between conditions. The second was conducted on experimental sessions for
training workloads and RPE, and on MD TEST values (Hooper questionnaire and physical
tests) to determine differences between the experimental training sessions. For each
ANOVA, the effect sizes were calculated using the partial eta-squared (𝜂𝑝2 ) with values
being considered as small (<0.06), moderate (0.06-0.15), or large (>0.15) [24]. In the case of
significant training session effects, Bonferroni’s post hoc tests were used to identify any
localized effect. Mean values are presented with the effect size (Cohen’s d) and associated
95% confidence interval. Effect sizes were defined as trivial (<0.2), small (0.2-0.5), moderate (0.5-0.8) and large (>0.8) [24]. The statistical significance was set at p<0.05.
3. Results
Out of 20 participants, 11 players were considered for analyses due to missed training
sessions. Results of the ANOVAs are presented in Table 1. CONTROL values did not
show any significant effect revealing a similar fitness level between the three experimental
weeks.
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Table 1. Results for the one-way ANOVAs.

CONTROL
TEST
p=0.266; 𝜂𝑝2 =0.124, moderate
p=0.022; 𝜂𝑝2 =0.317, large
p=0.337; 𝜂𝑝2 =0.103, moderate
p=0.036; 𝜂𝑝2 =0.283, large
2
p=0.368; 𝜂𝑝 =0.095, moderate
p<0.001; 𝜂𝑝2 =0.609, large
2
p=0.125; 𝜂𝑝 =0.103, moderate
p<0.001; 𝜂𝑝2 =0.590, large
p=0.758; 𝜂𝑝2 =0.027, small
p=0.008; 𝜂𝑝2 =0.381, large
2
p=0.172; 𝜂𝑝 =0.161, large
p=0.571; 𝜂𝑝2 =0.055, small
p=0.735; 𝜂𝑝2 =0.030, small
p=0.386; 𝜂𝑝2 =0.091, moderate
2
p=0.494; 𝜂𝑝 =0.068, moderate
p=0.059; 𝜂𝑝2 =0.247, large
2
p=0.626; 𝜂𝑝 =0.046, small
p=0.015; 𝜂𝑝2 =0.342, large
GPS INDICATORS
p<0.001; 𝜂𝑝2 =0.835, large
TD
p<0.001; 𝜂𝑝2 =0.846, large
LSD
p=0.003; 𝜂𝑝2 =0.449, large
MSD
p=0.023; 𝜂𝑝2 =0.314, large
HSD
p=0.120; 𝜂𝑝2 =0.191, large
SPR
p<0.001; 𝜂𝑝2 =0.683, large
ACC
p<0.001; 𝜂𝑝2 =0.698, large
DEC
p=0.910; 𝜂𝑝2 =0.009, small
RPE
The statistical significance was set at p<0.05. Partial eta-squared (𝜂𝑝2 ) were considered as small

CMJ
10m
20m
IAT
Fatigue
Sleep
Stress
DOMS
HI

(<0.06), moderate (0.06-0.15), or large (>0.15). CMJ: counter movement jump; IAT: Illinois agility test;
TD: Total distance (m); LSD: low-speed distance ([0-15[ km･h-1) (m); MSD: moderate speed distance
([15-20[ km･h-1) (m); HSD: High speed distance ([20-25] km･h-1) (m); SPR: Sprint distance (> 25 km
･h-1) (m); ACC: accelerations (> 3 m･s-2) (n); DEC: decelerations (< -3 m･s-2) (n); RPE: rate of perceived
exertion.

3.1 Physical tests
During TEST, significant differences were highlighted for CMJ, 10m, and IAT (Table
1). CMJ height was significantly greater in TS45 than in TS60 (p=0.032; d=0.946, large) and
TS75 (p=0.037; d=0.830, large), while no difference existed between TS60 and TS75
(p=0.851; d=0.071, trivial) (Table 2). 10m time showed significantly lower values in TS45
compared to TS75 (p=0.033; d=0.846, large). However, no differences were highlighted between TS45 and TS60 (p=0.686; d=0.374, small), and between TS60 and TS75 (p=0.402;
d=0.471, small). 20m time did not demonstrate significant difference between TS45 and
TS60 (p=0.066; d=0.748, moderate). TS45 (p<0.001; d=1.680, large) and TS60 (p=0.017;
d=0.932, large) 20m time were both significantly lower than TS75. Additionally, IAT time
showed significantly lower values for TS45 compared to both TS60 (p<0.001; d=1.583,
large) and TS75 (p=0.006; d=1.080, large), while TS75 and TS60 were not different (p=0.332;
d=0.503, moderate).

Indicator

Table 2. Values of physical tests for CONTROL and TEST during the three weeks.
CONTROL
TEST
TS45
TS60
TS75
TS45
TS60
TS75

CMJ (cm)

41.3 ± 5.2

43.1 ± 5.40

41.9 ± 4.3

42.7 ± 5.1 $#

40.7 ± 5.5

40.9 ± 5.7

10m (s)

1.85 ± 0.08

1.88 ± 0.06

1.86 ± 0.08

1.83 ± 0.07 #

1.86 ± 0.07

1.90 ± 0.06

20m (s)

3.10 ± 0.11

3.09 ± 0.08

3.13 ± 0.12

3.07 ± 0.10 #

3.13 ± 0.10 #

3.20 ± 0.10

IAT (s)

15.05 ± 0.34

15.40 ± 0.59

15.22 ± 0.44

14.82 ± 0.49 $#

15.43 ± 0.29

15.24 ± 0.33

Values are means ± SD. $: significantly greater performance than TS60 for p<0.05; #: significantly greater performance than TS75 for p<0.05. CMJ: counter movement jump; IAT: Illinois agility
test.
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3.2 Hooper Questionnaire
During TEST, no significant difference was obtained for sleep, stress and DOMS. In
contrast, significant differences were obtained for fatigue and HI (Table 1). Fatigue was
significantly lower for TS45 compared to TS60 (p=0.007; d=1.053, large) (Table 3). No differences were shown between TS45 and TS75 (p=0.483; d=0.439, small), and between TS60
and TS75 (p=0.165; d=0.614, moderate). HI for TEST was also significantly lower for TS45
compared to both TS60 (p=0.014; d=0.963, large), and TS75 (p=0.045; d=0.765, large). No
difference existed between TS60 and TS75 (p=0.722; d=0.365, small).

Indicator

Table 3. Values of Hooper questionnaire for CONTROL and TEST during the three weeks.
CONTROL
TEST
TS45
TS60
TS75
TS45
TS60
TS75

Fatigue

2.82 ± 1.17

2.55 ± 0.82

2.55 ± 1.21

2.27 ± 0.47 $

3.36 ± 1.12

2.73 ± 0.90

Sleep

2.73 ± 1.56

2.91 ± 1.30

1.91 ± 1.04

1.73 ± 1.27

2.09 ± 0.70

1.91 ± 0.70

Stress

1.27 ± 0.65

1.36 ± 0.50

1.27 ± 0.47

1.09 ± 0.30

1.45 ± 0.93

1.27 ± 0.47

DOMS

2.27 ± 1.35

1.91 ± 1.22

2.36 ± 1.36

2.55 ± 0.82

4.09 ± 1.92

3.82 ± 1.25

HI

9.09 ± 2.47

8.73 ± 2.80

8.09 ± 3.59

7.64 ± 1.50 $#

11.00 ± 3.49

9.73 ± 2.41

Values are means ± SD (A.U.). $: significantly lower value than TS60 for p<0.05; #: significantly
lower value than TS75 for p<0.05. DOMS: Delayed Onset Muscle Soreness; HI: Hooper Index.

3.3 Field session performances
Statistical analyses revealed significant differences for TD, LSD, MSD, HSD, ACC,
DEC (Table 1). No difference was observed for RPE. TD was significantly greater for TS75
than TS60 (p<0.001; d=1.597, large) and TS45 (p<0.001; d=3.032, large) (Table 4). TS60 was
also significantly greater than TS45 (p<0.001; d=1.435, large). Same results are shown for
LSD with TS75 being significantly greater than both TS60 (p<0.001; d=1.573, large) and
TS45 (p<0.001; d=3.165, large). TS60 was significantly greater than TS45 (p<0.001; d=1.591,
large). For MSD, TS75 was significantly greater than TS60 (p=0.016; d=0.940, large) and
TS45 (p=0.004, d=1.140, large). TS60 and TS45 did not show difference (p=1.000; d=0.201,
small). For HSD, a significant difference was found between TS60 and TS75 (p=0.031;
d=0.850, large). TS45 and TS75 (p=0.087; d=0.709, moderate), and TS45 and TS60 (p=1.000;
d=0.144, trivial) were not significantly different. For ACC, significant differences were observed between TS75 and both TS60 (p<0.001; d=1.540, large), and TS45 (p<0.001; d=1.846,
large). No difference was highlighted between TS60 and TS45 (p=1.000; d=0.306, small).
Concerning DEC, significant differences are shown for TS75 compared to TS60 (p<0.001;
d=1.418, large), and to TS45 (p<0.001; d=1.990, large), whilst no difference existed between
TS45 and TS60 (p=0.114; d=0.572, moderate).
Table 4. Values of GPS indicators and RPE for MD-1 during the three weeks.
Indicator
TS60
TS75
TS45
TD
3842.44 ± 225.82 @
4720.21 ± 343.40 $@
3053.90 ± 553.62
LSD
3594.01 ± 188.26 @
4358.43 ± 297.59 $@
2820.82 ± 485.77
MSD
215.24 ± 66.18
304.59 ± 78.96 $@
196.13 ± 100.37
HSD
31.71 ± 23.53
55.36 ± 21.52 $
35.70 ± 25.69
SPR
2.44 ± 5.01
3.93 ± 5.57
0±0
ACC
48.27 ± 10.32
73.91 ± 17.67 $@
43.18 ± 10.47
DEC
39.55 ± 12.10
54.64 ± 11.11 $@
33.45 ± 6.98
RPE
5.73 ± 1.27
5.91 ± 0.90
5.82 ± 0.60
Values are means ± SD. @: significantly greater performance than TS45 for p<0.05; $: significantly greater performance than TS60 for p<0.05. TD: Total distance (m); LSD: low-speed distance
([0-15[ km･h-1) (m); MSD: moderate speed distance ([15-20[ km･h-1) (m); HSD: High speed distance
([20-25] km･h-1) (m); SPR: Sprint distance (> 25 km･h-1) (m); ACC: accelerations (> 3 m･s-2) (n); DEC:
decelerations (< -3 m･s-2) (n); RPE: rate of perceived exertion.
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4. Discussion
This study aimed to investigate the effects of different training durations during the
typical MD-1 training session across French academies. In line with our hypothesis, the
results highlighted that a shorter training session duration led to an increased fitness level
on MD. Indeed, our results suggested that TS45 led to markedly better performance compared to the other training durations. Players' 10m and 20m sprint times demonstrated
that extending the duration up to 75 min led to further underperformance compared to
TS45. However, as attested by CMJ and IAT, TS45 proved superior to extended sessions
without distinction between TS60 and TS75. Therefore, physical tests suggested that a
shorter training duration is mandatory to reduce players’ fatigue and optimize performance on MD.
The results of the present study could be explained by the type of exercises implemented during these training sessions. Reactivity work, also called agility, requires rapid
force development, high power output, and the ability to efficiently utilize the stretchshortening cycle to accelerate and decelerate [25]. It was previously shown that increasing
the weekly ACC and DEC demands led to a decreased readiness to play [26]. Furthermore,
as ACC and DEC are very demanding actions, they can lead to increased muscle damage
and plasma creatine kinase [27]. Indeed, on one hand, ACC require greater metabolic demand and neural activation of the working muscles compared to constant running [28].
On the other hand, DEC predominantly consist of eccentric actions leading to muscle fatigue [14], intrinsic risk factors for injury [29]. Still, ACC and DEC were similar between
TS45 and TS60. This result could explain the lack of difference between these two training
durations for 10 and 20 m sprints. Indeed, we might assume that a certain amount of ACC
and DEC can be performed before producing a performance decrement. Some studies
have previously highlighted this phenomenon. For instance, during repeated sprint ability, fatigue is usually observed after a given number of sprints followed by a continuous
decrease in sprint performance [30].
The training sessions tested here also implemented SSG. At first, SSG were introduced to replicate competitive physiological demands and technical requirements. These
training exercises are generally considered very demanding [31]. It was shown that the
recovery kinetic following SSG was not complete after 24h of recovery for neuromuscular,
biochemical, endocrine, and mood responses [32]. Furthermore, a recent study demonstrated that fatigue following SSG could last up to 72h during isokinetic strength tests [33].
Then, since this type of exercise imposes athletes to play under great technical pressure
and fatigue, it obviously leads to significant physiological and mental fatigue [34], as confirmed by Hooper questionnaire results. Indeed, players reported increased fatigue with
increasing training durations, and the Hooper index was lower for TS45 (i.e., increased
fitness level) than both TS60 and TS75. This may mean that exceeding a certain duration
would lead to a ceiling effect of performance impairments.
Additionally, and as expected, the external load increased with duration. However,
not all variables were impacted similarly by training durations. Indeed, TD and low-velocity thresholds (LSD, MSD) were more sensitive to detect external load variations than
high-intensity thresholds (HSD, SPR). This result can be attributed to the implementation
of this specific SSG. Indeed, as a 30x40m wide SSG was implemented, we could hypothesize that high-intensity action thresholds were not easily reached. It was shown that SSG
elicit predominantly low- to medium-intensity movements, while high-intensity actions
are reduced in comparison to official matches [34]. Furthermore, ACC and DEC failed to
differentiate TS45 and TS60 whereas these actions are crucial during reactivity drills and
SSG. During these training exercises, players are expected to accelerate and decelerate
over short distances. Therefore, players might not have sufficient distance to reach these
high ACC and DEC thresholds and would need greater field sizes. This explanation also
coincides with previous studies demonstrating that lowering ACC and DEC thresholds
would better differentiate training load during SSG [35]. These results therefore suggest
that low-velocity (LSD, MSD) and lower ACC/DEC (< 3 m･s-2/> -3 m･s-2) thresholds should
be as important as high-intensity actions during the monitoring process.
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While we highlighted that this typical session was inadequate with the tapering aim,
it could still match another practitioner's aim. Indeed, a previous survey amongst French
academy strength and conditioning coaches demonstrated that development was emphasized over match results [11]. Focusing on physical development requires greater training
loads than a competitive result-oriented goal. Such increased training volume is usually
observed during preseason (when practitioners look for physical development rather than
match results) [36]. Therefore, the actual MD-1 content might be suitable when academy
policies are based on long-term career development. However, this session is more likely
to be tradition-based than evidence-based. The present training session seems to be part
of a belief based on some potential (but erroneous) benefits.
As competition is a top priority for elite-level teams, enabling players to be ready for
competitive demands is of paramount importance. Match requires more and more physical, as long as technical and tactical demands [37]. Therefore, lowering the training load
by decreasing duration or implementing more tactical sessions [38] containing drills such
as set pieces [2] seems more suitable. Furthermore, because of the competitive nature of
SSG, it was shown that game-based exercises could lead to increased contact injury risk
[31]. This could lead to players' absence on MD, which could lower the team's overall level
and decrease the chance of winning [39]. Additionally, implementing such demanding
exercises on MD-1 could increase players’ fatigue on MD, particularly during the second
half. This could expand the already high hamstring eccentric fatigue, increasing the injury
risk [40].
Training periodization is a complex process depending on numerous factors such as
players' level, inter-individuals' history, responses to training stimulus, and the period
during the pre- and in-season. Accordingly, the present experimental design should be
replicated with a larger sample size and different contexts of training. For instance, professional teams and different exercises or durations should be considered. It could also be
of interest to consider a congested match fixture regularly present during the in-season.
5. Conclusions
Our study highlighted that the duration of MD-1 training session implementing reactivity and SSG impacts the physical and psychological characteristics of MD. Decreasing
the duration to 45min led to better performance on MD compared to both 60 and 75min.
In addition, practitioners should be aware that when prescribing drills such as reactivity
drills and SSG, fatigue will appear from the high demands of ACC and DEC, possibly
leading to underperformance and increased risks of injury more particularly on hamstring
muscles during a subsequent match. Therefore, we encourage practitioners to implement
lighter load exercises such as set pieces and tactical exercises on MD-1 if tapering is
sought.
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d’Or (DFCO) and the Centre d’Expertise de la Performance for .
Conflicts of Interest: The authors declare no conflict of interest

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 September 2022

doi:10.20944/preprints202209.0367.v1

References
1.

Reilly, T. An ergonomics model of the soccer training process. J. Sports Sci. 2005, 23, 561–572, doi:10.1080/02640410400021245.

2.

Martín-García, A.; Gómez Díaz, A.; Bradley, P.S.; Morera, F.; Casamichana, D. Quantification of a professional football team’s
external load using a microcycle structure. J. Strength Cond. Res. 2018, doi:10.1519/jsc.0000000000002816.

3.

Wrigley, R.; Drust, B.; Stratton, G.; Scott, M.; Gregson, W. Quantification of the typical weekly in-season training load in elite
junior soccer players. J. Sports Sci. 2012, doi:10.1080/02640414.2012.709265.

4.

Coutinho, D.; Gonçalves, B.; Figueira, B.; Abade, E.; Marcelino, R.; Sampaio, J. Typical weekly workload of under 15, under
17, and under 19 elite Portuguese football players. J. Sports Sci. 2015, doi:10.1080/02640414.2015.1022575.

5.

Stevens, T.G.A.; de Ruiter, C.J.; Twisk, J.W.R.; Savelsbergh, G.J.P.; Beek, P.J. Quantification of in-season training load relative
to match load in professional Dutch Eredivisie football players. Sci. Med. Footb. 2017, doi:10.1080/24733938.2017.1282163.

6.

Clemente, F.M.; Owen, A.; Serra-Olivares, J.; Nikolaidis, P.T.; Van Der Linden, C.M.I.; Mendes, B. Characterization of the
Weekly External Load Profile of Professional Soccer Teams from Portugal and the Netherlands. J. Hum. Kinet. 2019,
doi:10.2478/hukin-2018-0054.

7.

Stoszkowski,

J.;

Collins,

D.

Sources,

topics

and

use

of

knowledge

by

coaches.

J.

Sports

Sci.

2016,

doi:10.1080/02640414.2015.1072279.
8.

Malone, J.J.; Di Michele, R.; Morgans, R.; Burgess, D.; Morton, J.P.; Drust, B. Seasonal training-load quantification in elite
English Premier League soccer players. Int. J. Sports Physiol. Perform. 2015, doi:10.1123/ijspp.2014-0352.

9.

Rahnama, N.; Reilly, T.; Lees, A. Injury risk associated with playing actions during competitive soccer. Br. J. Sports Med. 2002,
doi:10.1136/bjsm.36.5.354.

10.

Owen, A.L.; Lago-Penñs, C.; Gómez, M.Á.; Mendes, B.; Dellal, A. Analysis of a training mesocycle and positional
quantification in elite European soccer players. Int. J. Sport. Sci. Coach. 2017, doi:10.1177/1747954117727851.

11.

Douchet, T.; Paizis, C.; Carling, C.; Cometti, C.; Babault, N. Typical weekly physical periodization in French academy soccer
teams: a survey. In Proceedings of the European Congress of Sport Science; Virtual congress, 2021.

12.

Brito, J.; Hertzog, M.; Nassis, G.P. Do match-related contextual variables influence training load in highly trained soccer
players? J. Strength Cond. Res. 2016, doi:10.1519/JSC.0000000000001113.

13.

Kelly, D.M.; Strudwick, A.J.; Atkinson, G.; Drust, B.; Gregson, W. Quantification of training and match-load distribution
across a season in elite English Premier League soccer players. Sci. Med. Footb. 2020, doi:10.1080/24733938.2019.1651934.

14.

Osgnach, C.; Poser, S.; Bernardini, R.; Rinaldo, R.; Di Prampero, P.E. Energy cost and metabolic power in elite soccer: A new
match analysis approach. Med. Sci. Sports Exerc. 2010, doi:10.1249/MSS.0b013e3181ae5cfd.

15.

Gaudino, P.; Alberti, G.; Iaia, F.M. Estimated metabolic and mechanical demands during different small-sided games in elite
soccer players. Hum. Mov. Sci. 2014, doi:10.1016/j.humov.2014.05.006.

16.

Casamichana, D.; Castellano, J.; Dellal, A. Influence of different training regimes on physical and psychological demands
during small-sided soccer games: continuous vs. intermittent format. J. Strength Cond. Res. 2013, 18, 690–697.

17.

Ryan, C.; Uthoff, A.; McKenzie, C.; Cronin, J. Traditional and Modified 5-0-5 Change of Direction Test: Normative and
Reliability Analysis. Strength Cond. J. 2022, 44, 22–37, doi:10.1519/SSC.0000000000000691.

18.

Hooper,

S.L.;

Mackinnon,

L.T.

Monitoring

Overtraining

in

Athletes:

Recommendations.

Sport.

Med.

1995,

doi:10.2165/00007256-199520050-00003.
19.

O’Brien, J.; Young, W.; Finch, C.F. The use and modification of injury prevention exercises by professional youth soccer teams.
Scand. J. Med. Sci. Sport. 2017, doi:10.1111/sms.12756.

20.

Malone, J.J.; Murtagh, C.F.; Morgans, R.; Burgess, D.J.; Morton, J.P.; Drust, B. Countermovement jump performance is not
affected during an in-season training microcycle in elite youth soccer players. J. Strength Cond. Res. 2015, 29, 752–757,
doi:10.1519/JSC.0000000000000701.

21.

Amiri-Khorasani, M.; Sahebozamani, M.; Tabrizi, K.G.; Yusof, A.B. Acute effect of different stretching methods on Illinois
agility test in soccer players. J. Strength Cond. Res. 2010, doi:10.1519/JSC.0b013e3181bf049c.

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 September 2022

22.

doi:10.20944/preprints202209.0367.v1

Willmott, A.G.B.; James, C.A.; Bliss, A.; Leftwich, R.A.; Maxwell, N.S. A comparison of two global positioning system devices
for team-sport running protocols. J. Biomech. 2019, 83, 324–328, doi:10.1016/j.jbiomech.2018.11.044.

23.

Impellizzeri, F.M.; Rampinini, E.; Coutts, A.J.; Sassi, A.; Marcora, S.M. Use of RPE-based training load in soccer. Med. Sci.
Sports Exerc. 2004, doi:10.1249/01.MSS.0000128199.23901.2F.

24.

Cohen, J. Statistical power analysis for the behavioral sciences; Hillsdale, N., Ed.; 2nd ed.; Lawrence Erlbaum Associates, 1988;

25.

Plisk, S.S. Speed, Agility, and Speed-Endurance Development in. In Essentials of Strength Training and Conditioning; Human
Kinetics Publishers Inc., 2000; pp. 427–470.

26.

Douchet, T.; Humbertclaude, A.; Cometti, C.; Paizis, C.; Babault, N. Quantifying Accelerations and Decelerations in Elite
Women Soccer Players during Regular In-Season Training as an Index of Training Load. Sports 2021, 9, 109,
doi:10.3390/sports9080109.

27.

Young, W.B.; Hepner, J.; Robbins, D.W. Movement demands in Australian Rules football as indicators of muscle damage. J.
Strength Cond. Res. 2012, doi:10.1519/JSC.0b013e318225a1c4.

28.

Mero, A.; Komi, P. V. Force-, EMG-, and elasticity-velocity relationships at submaximal, maximal and supramaximal running
speeds in sprinters. Eur. J. Appl. Physiol. Occup. Physiol. 1986, doi:10.1007/BF00421652.

29.

Alentorn-Geli, E.; Myer, G.D.; Silvers, H.J.; Samitier, G.; Romero, D.; Lázaro-Haro, C.; Cugat, R. Prevention of non-contact
anterior cruciate ligament injuries in soccer players. Part 1: Mechanisms of injury and underlying risk factors. Knee Surgery,
Sport. Traumatol. Arthrosc. 2009, 17, 705–729, doi:10.1007/s00167-009-0813-1.

30.

Kaplan, T. Examination of repeated sprinting ability and fatigue index of soccer players according to their positions. J.
Strength Cond. Res. 2010, 24, 2115–2121.

31.

Little,

T.

Optimizing

the

use

of

soccer

drills

for

physiological

development.

Strength

Cond.

J.

2009,

doi:10.1519/SSC.0b013e3181a5910d.
32.

Sparkes, W.; Turner, A.; Weston, M.; Russell, M.; Johnston, M.; Kilduff, L. Neuromuscular, biochemical, endocrine, and mood
responses to small-sided games’ training in professional soccer. J. Strength Cond. Res. 2018, doi:10.1519/JSC.0000000000002424.

33.

Papanikolaou, K.; Tsimeas, P.; Anagnostou, A.; Varypatis, A.; Mourikis, C.; Tzatzakis, T.; Draganidis, D.; Batsilas, D.;
Mersinias, T.; Loules, G.; et al. Recovery Kinetics following Small-Sided Games in Competitive Soccer Players: Does Player
Density Size Matter? Int. J. Sports Physiol. Perform. 2021, 16, 1270–1280, doi:10.1123/IJSPP.2020-0380.

34.

Gabbett, T.J.; Mulvey, M.J. Time-motion analysis of small-sided training games and competition in elite women soccer
players. J. Strength Cond. Res. 2008, doi:10.1519/JSC.0b013e3181635597.

35.

Hodgson, C.; Akenhead, R.; Thomas, K. Time-motion analysis of acceleration demands of 4v4 small-sided soccer games
played on different pitch sizes. Hum. Mov. Sci. 2014, doi:10.1016/j.humov.2013.12.002.

36.

Fessi, M.S.; Zarrouk, N.; Filetti, C.; Rebai, H.; Elloumi, M.; Moalla, W. Physical and anthropometric changes during pre-and
in-season in professional soccer players. J. Sports Med. Phys. Fitness 2016, 56, 1163–1170.

37.

Barnes, C.; Archer, D.T.; Hogg, B.; Bush, M.; Bradley, P.S. The evolution of physical and technical performance parameters
in the English Premier League. Int. J. Sports Med. 2014, doi:10.1055/s-0034-1375695.

38.

Coppalle, S.; Ravé, G.; Moran, J.; Salhi, I.; Ben Abderrahman, A.; Zouita, S.; Granacher, U.; Zouhal, H. Internal and External
Training Load in Under-19 versus Professional Soccer Players during the In-Season Period. Int. J. Environ. Res. Public Health
2021, doi:https://doi.org/10.3390/ijerph18020558.

39.

Bengtsson, H.; Ekstrand, J.; Hägglund, M. Muscle injury rates in professional football increase with fixture congestion: An
11-year follow-up of the UEFA Champions League injury study. Br. J. Sports Med. 2013, doi:10.1136/bjsports-2013-092383.

40.

Robineau, J.; Jouaux, T.; Lacroix, M.; Babault, N. Neuromuscular fatigue induced by a 90-minute soccer game modeling. J.
Strength Cond. Res. 2012, 26, 555–562, doi:10.1519/JSC.0b013e318220dda0.

