Proceeding
Supplementary Issue: Winter Conferences of Sports Science. Costa Blanca Sports Science Events, 22-23 March 2021. Alicante, Spain.

Effects of an 8-week intermittent aerobic training
program on aerobic power in a professional
soccer team
GIUSEPPINA MIRANDA1
1University
2University

, SARA ALIBERTI1, PIETRO LUIGI INVERNIZZI2

of Salerno, Italy
of Milan, Italy
ABSTRACT

Introduction Soccer is a very dynamic sport in which players must constantly adapt to game situations. As a
result, the tension and effort during the game changes, depending on the action on the field. For this reason,
aerobic power is a key element for a soccer player. Scope The objective is to test whether an 8-week
intermittent training protocol can improve aerobic power in a professional soccer team. Methods The sample
consisted of eighteen youth soccer players from a professional team with an average age of 17 years. For
eight weeks, the players were subjected to intermittent training, i.e., running with variations in speed at
predetermined times and distances: we proceeded with the principle of variation and progression of the load,
up to week five, after which the intermittent work sessions were reduced to one per week. The reference
parameter taken into consideration is the distance covered by the yo-yo intermittent recovery test, carried
out before and after the training period. The Student's t-test for paired dependent samples was used as a
statistical tool to verify the significance of the difference between the mean of the two tests. Results The
result was statistically significant (p < .05). Intermittent training was able to improve aerobic power in
professional soccer team. Conclusion From the data obtained it is possible to evaluate the characteristics of
the players to propose personalized loads or organize the work in small groups as homogeneous as possible
to make the training more effective.
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INTRODUCTION
Soccer is a very dynamic sport and it is the sport base for the epistemology of performance (Raiola, 2020ab);
in which players must constantly adapt to the game situations. As a result, the tension and effort during the
game changes, depending on the action on the field and the core and biomechanics and fast movement
(D’Elia et al., 2020, Raiola et al., 2020). For this reason, aerobic power is a key element for a soccer player
(Helgerud et al., 2001). It allows for improved recovery capacity (Izzo et al., 2020abc), especially after very
intense efforts. Aerobic power is defined as the amount of oxygen that can be used by our body in the unit of
time during progressive and increasing physical activity, until it is exhausted. It is closely related to heart rate,
which can be derived in terms of heart beats per minute. An athlete's aerobic and anaerobic capacity can
determine the outcome of competition (Rankovic et al., 2010; Vanderford et al., 2004) and therefore it is
important to assess the athletes' ability within these areas. The player in the game is subject to periods of
low intensity interspersed with periods of high intensity including standing, walking, running, and sprinting
(Sannicandro et al., 2011) with frequent changes in direction (Stølen et al., 2005). During these peaks of
intensity, the aerobic mechanism alone is not sufficient to cover the demand for energy, so the anaerobic
mechanisms must intervene, which create immediate energy to meet the demand and allow to make available
immediately to the muscles the amount of ATP needed. The body at this point is in debt of oxygen that must
be repaid as soon as possible. Improving aerobic power is key to achieving this. Players need a high level of
fitness to cope with the energy demands of the game. Training brings changes and adaptations to the body
(Izzo et al., 2019ab). In the case of intermittent training, it results in improved endurance and strength. Aerobic
and speed resistance training can be used during the season to improve high intensity intermittent exercise
performance (Rampinini et al., 2007). Intermittent exercise results in improved VO2 max in athletes who
already have good aerobic capacity, as it is a good training tool to maintain high levels of aerobic power
(Gaetano & Rago, 2014; Raiola & D'Isanto, 2016). It is considered as an efficient training mode to improve
the aerobic fitness of players during competitive season (Belegišanin, 2017). Therefore, it is important for
players to develop their ability to perform repeated maximal, or near-maximal, efforts, which can be achieved
through high-intensity, speed-resistance aerobic training (Iaia et al., 2009). Consequently, an intermittent
training protocol with dedicated testing has been proposed to assess and improve players' ability to perform
high-intensity activities during the game (Raiola & Altavilla, 2020). The goal is to test whether an 8-week
intermittent training protocol can improve aerobic power in a professional soccer team. For both a coach and
an athlete, it is very important to periodically monitor the results of training programs (Ceruso et al., 2019;
Raiola et al., 2018). For this, assessment tests are used in order to analyse the initial situation (Cirillo et al.,
2016), plan and verify the results.
METHODS
Study participants
The sample consisted of eighteen youth soccer players from a professional team with an average age of 17
years. The inclusion criterion to be involved in the study was possession of a medical clearance at the
beginning of the season to ensure that they were in good health. They underwent intermittent aerobic training
to improve aerobic power.
Study design
The 8 weeks of work was divided into 2 parts: the first 4 weeks pre-season and from 5 onwards there was
the start of the championship. The work carried out was based on an intermittent type of work, except in
some sessions of the first weeks where it was also associated with a continuous varied work (running with
speed variation) since the players were not yet conditioned. We proceeded with the principle of variation and
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progression of the load, up to week five after which the intermittent work sessions were reduced to one per
week. The weekly work was carried out as follows:
WEEK 1
- MONDAY: 40' aerobic capacity: 2x15' (1'30":30").
- TUESDAY: 40' aerobic capacity: 2x20' (1'30":30").
- WEDNESDAY: aerobic power 4x1000.
- FRIDAY: aerobic power 4500 (450;600;750;900;750;600;450).
- SATURDAY: 2x6' (30":30") average speed: 16,8km/h (140metriin30") tot12' - average power 11.6
watts.
WEEK 2
- MONDAY: 5x1000 aerobic power.
- TUESDAY: 30' aerobic power: 3750m (150-300-450-600-450-300-150-450-600).
- THURSDAY: 3x5' (30":30") average speed 16.8km/h (140 m in 30") tot15'- average power 11.6 watts.
- SATURDAY: aerobic power (5400 m pyramid 600-500-400-300-400-500-600) + (600- 500-400-300).
WEEK 3
- MONDAY: 2x8' running with speed variations: (70m sprint,32m rec,70m sprint,32 rec, 35m sprint,
35m rec, 16m sprint 16m rec, 70m sprint etc.).
- WEDNESDAY: 3x6 (30":25") vel 16.8 km/h (140 m in 30") tot 20'-average power 12.6 watts.
- FRIDAY: 3x6'30" (25":25") speed 17.7 km/h - (123 m in25") - tot 20'- average power 12.5 Wat.
WEEK 4
- MONDAY: 3x7' (25":25") speed 17.7km/h - (123m in 25") - tot 21' - average power 12.5 Wat.
- THURSDAY: 3x7' (25":20") average speed 16.7km / h (116 m in 25") tot 21'-> average power 13.0
watts.
WEEK 5
- TUESDAY: 3x8' (20":20") average speed 18km / h (100m in 20") tot24' - average power 13.2 watts.
WEEK 6
- TUESDAY: 3x6 'Shuttles 20 m +20 m +20 m (80m in 20":20" rec) -> average power 14 watts.
WEEK 7
- TUESDAY: 8' (15":15") average speed 18 km/h (75m in 15") + 6' (10":10") average speed 18 km/h
(50m in 15") + 6' (10" shuttle 25m + 25m :20" passive recovery).
WEEK 8
- TUESDAY: 8' (20" shuttle 50m + 50m :20" rec.) + 6' (15":15") + 4' (10":10") speed 18 km/h.
Athletes performed in and out the yo-yo intermittent recovery test. The Yo-yo test assesses an individual's
ability to repeatedly perform intense exercise, specifically an individual's ability to recover from repeated
exercise with a high level of contribution from the anaerobic system. Participants run and return on a 20 m
course, with a 10-second active pause after every 40m, with speed increasing at set intervals until they are
unable to continue. The test focuses on assessing the ability to perform intense drills and recover, which are
essential components during intense periods of play. The first test was performed on 6/8/2019 and the second
after 8 weeks of aerobic training on 8/10/2019. The reference parameter taken into consideration is the
distance covered by the yo-yo intermittent recovery test, carried out before and after the training period.
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Statistical analysis
Before using the parametric tests, the assumption of normality was verified using the Shapiro-Wilk test. Next,
the Student's t-test for paired dependent samples was used as a statistical tool to test for significance
between the differences between the means of the two tests. The significance was set at p < .05.
RESULTS
The result is statistically significant (p < .05). The players improved their performance in the yo-yo intermittent
recovery test and consequently their aerobic power.
Table 1. Intermittent Recovery Test Pre e Post 8 weeks.
Samples
Athlete 1
Athlete 2
Athlete 3
Athlete 4
Athlete 5
Athlete 6
Athlete 7
Athlete 8
Athlete 9
Athlete 10
Athlete 11
Athlete 12
Athlete 13
Athlete 14
Athlete 15
Athlete 16
Athlete 17
Athlete 18

Distance travelled (mt) 06/08/2019
2520
2000
2000
1640
2200
1480
1520
1980
1920
1880
1840
1800
1440
1640
1840
1720
1760
1160

Distance travelled (mt) 08/10/2019
2720
2440
2400
2360
2320
2320
2200
2120
2080
2080
1960
1920
1880
1880
2120
1760
1960
1520

Improvement in %
7.9
22
20
43.9
5.5
56.8
44.7
7.1
8.3
10.6
6.5
6.7
30.6
14.6
15.2
2.3
11.4
31

Figure 1. Graphic of intermittent recovery test pre and post 8 weeks.
S1034

| 2021 | Proc2 | VOLUME 16

© 2021 University of Alicante

Miranda, et al. / Intermittent aerobic training program & aerobic power

JOURNAL OF HUMAN SPORT & EXERCISE

Table 2. T-test for paired dependent samples after 8 weeks.
Paired Samples Test
Paired Differences
Mean
Pair 1

Pre Post

Std.
Deviation

95% Confidence
Std. Error Interval of the
Difference
Mean
Lower
Upper

-316.66667 230.62575 54.35901

t

-431.35415 -201.97918 -5.825

Sig. (2tailed)

df

17

.000

DISCUSSION
Intermittent training was able to improve aerobic power in professional soccer team. From the values obtained
from the yo-yo intermittent recovery test we note that the distance travelled in the second test increased from
8 weeks earlier with a statistically significant result (Tab 2). The literature suggests that aerobic capacity
improves recovery from high intensity intermittent exercise through increased aerobic response, improved
lactate removal, and improved PCr regeneration (Tomlin & Wenger, 2001). In addition, intermittent training
is useful for improving BMI and VO2max (Calandro et al., 2020). Aerobic power training is critical because it
allows for improved recovery capacity, especially after very intense efforts. In other words, it allows the
cardiac system to bring the frequency, in a short time, back to acceptable values. The description of the
functional levels of strength capacity and aerobic power in youth categories allows selecting and determining
the content of training, useful for the formation of the player and their future (Sannicandro et al., 2015). High
aerobic power correlates with load during a competition and is said to aid recovery during intermittent high
intensity exercises (Reilly, 1997). A professional soccer player is distinguished by taking into consideration
his or her recovery time, which is necessary for the body to regain balance after prolonged exertion. One of
the best ways to train it is undoubtedly the intermittent work, that is running with speed variations on
predetermined times and distances. It is no coincidence that this is one of the most used types of training,
especially for the resumption of training after the game. There is, however, another aspect to consider, which
the playing position is. High intensity activity in elite soccer games is influenced by playing position (Bradley
et al., 2009; Di Salvo et al., 2009). Each playing position is characterized by its own activity profile and
different tactical demands in relation to ball movement (Altavilla et al., 2017). The percentage of improvement
and distance covered depend on the role of the player. The distance is very different between players (Image
1) and this can be related to the position in a team (Bangsbo, 1994). Looking at the data (Tab 1), we can see
that the highest initial value is from athlete 1, who is a professional playing the role of an outside midfielder.
However, the improvement was just 7.9%, this is because he is well trained; in fact, the starting base is high.
In addition, the distance covered by midfielders and fullbacks is high, with an average improvement of 21%
and 7% respectively. According to one study, midfielders and full backs cover more distance than forwards
and defenders in the intermittent recovery test (Mohr et al., 2003). This is because fullbacks and midfielders
appear to perform more sprinting activities (Di Salvo et al., 2009). Wings, on the other hand, started from a
lower base than the former and had a higher percentage of improvement. Defenders started from a low base.
In fact, according to one study, central defenders cover less total distance and run at high intensity (Rampinini
et al., 2007). Physical data is an indicator of performance but also the quality level of players (D'Isanto et al.,
2020). Coaches should take into account these positional variations in distance travelled in order to design
position-specific physical exercises (Rago et al., 2017). From the data obtained is to find the VAM (maximum
aerobic speed), FC max, the threshold speed, necessary to propose organize the work in the best way. The
VAM (Maximal Aerobic Speed) of the players can be identified through the speed maintained in the last step
before the conclusion of the test. The VAM is the minimum speed at which VO2max is reached. Knowing the
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VAM, it will be possible to set the distances to be covered in the various proposals of intermittent type with
changes of direction and meanings, but above all, it will allow dividing the team into different working groups
according to VAM’s results.
CONCLUSION
Intermittent training, performed for 8 weeks, has been shown to be effective in improving aerobic power in
the professional football team in the football team. From the data obtained it is possible to evaluate the
characteristics of the players, find their VAM, HR max and the threshold speed to propose personalized loads
or organize the work in small groups as homogeneous as possible to make the training more effective. The
player's role and position must also be taken into consideration, as each role needs specific programming.
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