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Abstract:

The pandemic caused by COVID-19 has led to an unprecedented situation, forcing governments to take
urgent measures and confine the population. These measures have also affected sports. Soccer competitions
and training sessions were interrupted worldwide, causing the need to adapt training sessions to the new
situation. The objective of this study is to observe and analyse training habits carried out during the COVID-19
confinement by Spanish professional soccer players of both sexes. An observational study was based on an
ad-hoc telematic questionnaire during the COVID-19 state of alarm in Spain. The results showed that strength
and conditioning training was of great importance in the training habits developed during the COVID-19
confinement, fundamentally that of strength and endurance capacities. Specificity was low as conditional
capabilities were affected by contextual limitations. The findings of this study yielded very useful information
related to the training habits of professional soccer players of both sexes and offered an unpublished reference
database that could be used to address training planning at specific periods of the year (transition, vacations,

emergencies, ...), with the aim of resuming competitive activity in the best conditions.
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Introduction

Severe Acute Respiratory Syndrome Coro-
navirus 2 (SARS-CoV-2) is the virus responsible
for the coronavirus disease in 2019 (COVID-
19) (Valencia, 2015). First identified in Wuhan
(Hubei, China) in December 2019, it has become
the world’s top health headline due to causing
major public health concerns globally (Chen, et
al., 2020; Valencia, 2015). On January 30, 2020,
the World Health Organization (WHO) declared a
public health emergency on an international scale
as cases began to spread around the world (Chen, et
al., 2020). An unprecedented pandemic was gener-
ated and it forced governments to take “urgent and
aggressive measures’ to delay and mitigate the peak
of infection (Corsini, Bisciotti, Eirale, & Volpi,
2020). These decisions drastically and forcefully
affected everyone, including those engaged in
sports. All sports competitions were postponed and
any organized training or practice was prohibited
(Corsini, et al., 2020; Jukic, et al., 2020). The Tokyo
Olympic Games and the European Football Cham-
pionship were postponed for a year, with the priority
being to protect the health of athletes, coaches and
spectators (Corsini, et al., 2020).

Government authorities established restric-
tions on participation in physical-sporting activi-
ties, declaring a situation of isolation and manda-
tory confinement (Chen, et al., 2020). Despite the
warnings from the health authorities not to resume
sporting activity before the COVID-19 emer-
gency had clearly improved (Corsini, et al., 2020),
the claims were that national competitions would
resume to end the season without spectators. In
another words, the return to normality of training
generated a lot of uncertainty, contractual commit-
ments were modified, and European competitions,
the start of the following season and the transfer
market were delayed.

The transmission of the SARS-CoV-2 virus
occurs mainly by a close contact through respir-
atory droplets (Valencia, 2015) and soccer is a
sport that generates close contacts between players
during their daily activities and practice, which
entails high-risk situations in disease transmission
(Corsini, et al., 2020). Although soccer players have
a low risk of death from the COVID-19 infection
due to their youth and physical condition, this infec-
tion could develop severe respiratory failure and
safety measures should be increased (Corsini, et
al., 2020).
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Despite the fact that isolation has been consid-
ered a safe measure to prevent the spread of the
virus (Chen, et al., 2020; Corsini, et al., 2020;
Jukic, et al., 2020), it brought a negative impact on
the physical and mental state of athletes (Chen, et
al., 2020; Tavares-Lima, et al., 2020). The effects
of detraining on professional soccer players, as a
consequence of the substantial reduction in physical
activity (Mujika & Padilla, 2000; Suarez-Arrones,
et al., 2019), could be exacerbated due to insuffi-
cient and inadequate nutrition, poor quality of sleep
(Jukic, et al., 2020) or adopting sedentary behav-
iours such as spending too much time sitting or
lying down (Chen, et al., 2020). This situation has
generated the need for the strength and physical
conditioning coaches of soccer teams to provide
recommendations on healthy lifestyle habits and
to prescribe training programs to continue phys-
ical activity in the players’ home, with the aim
of reducing the unintended consequences of this
forced confinement (Jukic, et al., 2020). However,
this unexpected situation has prevented the athletes
from having all the necessary resources to train due
to existing highly different contexts among soccer
players.

To date, there is no evidence of the training
sessions that different professional footballers of
both sexes carried out in their homes during the
confinement. Therefore, the objective of the study
was to describe the training habits of professional
soccer players of both sexes during the COVID-19
confinement and compare the results between men
and women in order to generate unprecedented
knowledge from the athlete’s perspective in an
exceptional situation.

Methods

Participants

In total, 218 professional soccer players (men’s
first, second and third division; women’s first and
second division) participated voluntarily accepting
the informed consent for this study. The soccer
players were divided according to gender: 155 male
and 63 female. Male players had a mean age of
26.4 (£ 5.7) and 12.4 (+ 5.4) years of experience,
while female players had a mean age of 22.2 (£ 4.9)
and 12.3 (+ 5.4) years of experience. The sample
size was adequate and representative of the studied
population. An initial telephone contact was made
with the technical managers from the teams so that
the questionnaire was provided to the footballers.
The questionnaire included a detailed explanation
of the study and was created to be answered elec-
tronically by the footballers within a set period.
The study followed the tenets of the Declaration
of Helsinki.

Measures and procedures

This is an observational study in which the vari-
ables were recorded through an anonymous ad-hoc
telematic questionnaire (available as an online PDF
attachment). It was carried out between April 6 and
May 4, 2020, in Spain. The method used was similar
to the one used by other observational studies with
similar characteristics (McCall, et al., 2014). The
questionnaire was designed, agreed on, and evalu-
ated by an expert committee. This committee was
formed of two doctors of Sports Science and three
professional physical conditioning trainers. The
questionnaire validity was verified through an initial
pilot study with a reduced group of soccer players
of different standard levels and sex (N = 20). After
this pilot study, no modifications were required. The
questionnaire consisted of one open and 19 closed
questions, and included two sections: (1) descrip-
tive data of the soccer players and their personal
situation during COVID-19, and (2) training habits
during the confinement. The questions were posed
with Likert scales 0-10, multiple options, yes/no
questions and questions about the number of hours
of training dedicated to the different contents on
a 0-8 scale or more training hours/week, ranging
from 0.5 to 1 hour (Woloshin, Schwartz, Byram,
Fischhoff, & Welch, 2000).

Statistical analysis

Statistical analysis was performed with the IBM
SPSS Statistics program (SPSS IBM, Chicago, IL,
USA), version 26.0. The analysis of the covariance
showed neither significant differences nor associ-
ations between the men’s first, second and third
division; therefore, the statistical analysis was
carried out considering these three categories as a
single group. Equally, it also did not show signifi-
cant differences or associations between the cate-
gories of female first and second division; there-
fore, the statistical analysis was carried out consid-
ering these two categories as a single group. The
normality of data distribution was verified with the
Kolmogorov-Smirnov test. The variables studied
did not follow normality. Differences were studied
using the Mann-Whitney U test. Effect sizes (d)
were calculated to assess the practical significance
of the differences and were interpreted as small (d >
.01), moderate (d > .06), and large (d > .14) (Cohen,
1992). Significance was accepted at p<.05.

Results

Changes in daily habits during the
confinement
Analysed data indicated that the level of change

in habits and routine shown was 6.0 (= 2.4) in men
and 6.7 (= 1.9) in women (p<.044). The level of
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nutrition change shown in women was 4.6 (+ 2.9)
and 3.5 (£ 2.5) (p<.020) in men. These results are
established on a scale from 0 (no change) to 10
(maximum possible change).

Training volume during the confinement

The number of weekly training sessions during
the confinement was 6.8 (£ 2.2) in men and 5.5
(= 2.0) in women (p<.000). The hours of weekly
training during the confinement were 7.9 hours (+
5.3) in men and 7.6 hours (£ 4.7) in women (p<.254).

Importance of the training program
contents during the confinement

Table 1 shows the degree of importance given
to the training program contents during the confine-
ment staged by the soccer players on a Likert scale
from O to 10 points (0 = not important, 10 = very
important). Strength training, flexibility, or range
of motion (ROM) training were the contents with
greater importance to athletes during this period.
However, significant differences were found in
psychological training between male and female
athletes (p<.05).

Hours per week dedicated to strength,
endurance, speed, alternative care, and
technical-tactical contents during the
confinement

Figure 1 shows mean, standard deviation and p
value of the comparison between men and women
in the number of hours dedicated to training of
different strength contents by professional soccer
players during the confinement. No differences
were found.

Table 2 shows the number of hours of training
related to endurance, speed and technical-tactical
contents practiced by professional soccer players
(men and women) during the confinement. Except
for high intensity and endurance power circuits,
significant differences were found in endurance
training between male and female professional
players (p<.05). Male soccer players spent signif-
icantly more hours of speed training practicing
sprints (p<.01) as shown in Table 2. Female soccer
players spent significantly more time practicing
group dynamics, challenges, alternative training
and directed activities during the confinement.

Table 1. Degree of importance given to the different contents of the training program during confinement, valued by the soccer
players on a scale of 0 to 10 points (0 = not important and 10 = very important)

Men (155) Women (63) p d
Strength 7.9 (£2.1) 7.8 (£2.2) .890 -
Endurance 6.9 (£2.6) 6.8 (£2.5) .649 -
Speed 5.9 (+2.8) 5.4 (£3.0) .282 -
Technical-tactical 3.6 (£3.2) 4.3 (¢3.0) 129 -
Psychology 4.1 (x3.4) 5.3 (+3.4) .013 0.35
Nutrition 6.8 (£3.1) 6.3 (¢3.5) .398 -
Flexibility and ROM 7.3 (2.5) 6.7 (+2.5) 151 -

+———s SD Women ® Men
o4

Upper-body (p=.668)

Eccentric (p=.994)

Maximum, plyometry (p=.608)

Functional, preventive (p=.466)

Core, gluteus, proprioception (p=.207)

I

B——

Figure 1. Number of hours devoted to training of different strength contents by professional soccer players (men and women)

during confinement.
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Table 2. Number of hours devoted to training of different endurance, speed, and technical-tactical contents by professional soccer

players (men and women) during confinement

Endurance training Men (155) Women (63) p d
tr\;:ggrr;ﬁ?g:/:dgi:giig at low intensity on a bike, cross trainer, 15 (+1.9) 13 (#2.1) 015 0.09
gltj)trét(i)rg::lis'; training on a bicycle, cross trainer, treadmill, 1.9 (+2.0) 12 (#1.9) 001 0.30
O erelignd TS 51 apte om0 os
High intensity and endurance power circuits 2.9 (+2.3) 2.9 (£2.3) .876 -
Repetition of sprint races 1.3 (¢1.9) 0.8 (+1.7) .003 0.21
Speed training
Coordination / movement frequency 1.8 (21.9) 2.0 (¥2.0) 797 -
Accelerations and decelerations 1.5 (£1.8) 1.4 (£2.0) .310 -
Agility / changes of direction 1.4 (+1.8) 1.4 (£1.9) .521 -
Reaction speed 1.3 (£1.8) 1.1 (£1.6) .745 -
Sprint speed 1.1 (21.7) 0.8 (£1.8) .009 017
Technical-tactical training
Adapted technical-tactical program 0.6 (x1.4) 0.7 (x1.1) .097 -
Technical-tactical audiovisual material 0.6 (£1.4) 0.6 (+0.9) .043 0.01
Psychological training 0.7 (£1.4) 0.8 (¢1.3) .266 -
Group dynamics and challenges 0.9 (£1.5) 1.9 (¢1.8) .000 0.60
Alternative training and directed activities 1.4 (£2.1) 1.7 (£2.0) .023 0.14
— SD Women = Men

Sport massage (p=.109)

Cryotherapy, baths and contrasts (p=.0643)

Vibration, percussion, EMSand TENS (p=938)

[

L

Foam roller (p=.588)

Flexibility, mobility and quality of movement (p=.884)

< © §o
I &
n

Figure 2. Number of hours devoted to the development of alternative care by professional soccer players (men and women) during

confinement.

Figure 2 shows mean, standard deviation and p
value of the comparison between men and women
in the number of hours dedicated to the development
of alternative care by professional soccer players
during the confinement. Differences between the
groups were not found.

Resources used in training during the
confinement

Table 3 shows the materials or resources used
by professional soccer players (men and women)

for the development of training sessions during the
confinement.

Results revealed that there was a higher
percentage of male soccer players using cardio-
vascular training machines, whereas female soccer
players used more frequently everyday material,
soccer training material and new technologies and
audiovisual material to train. No significant differ-
ences were found in the use of gym equipment,
functional training material and signaling, coor-
dination and agility equipment to train during the
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Table 3. Materials or resources used for the development of training sessions during confinement by professional soccer players

(men and women)

Men (155) Women (63) p
Cardiovascular training machines (exercise bike, treadmill, elliptical trainer, ...) 65.2% 30.2% .000
Gym equipment (plates, bars, o o
dumbbells, strength machines, ...) 55.5% 50.8% 712
\l:vlé?;rt&znal)trammg material (resistance bands, medicine balls, TRX, grips, 871% 88.9% 716
Unstable training material (bosu, Ltball,) 38.7% 42.9% 571
Everyday material (backpacks, water bottles, calisthenics equipment, ...) 57.4% 82.5% .000
Signaling, coordination and agility equipment (marking cones, pole, coordination 34.8% 33.3% 832
hurdles, ladders, ...)
Qlljtsrna)tlve care material (foam roller, electrostimulator, EMS, TENS, percussion 63.2% 54.0% 205
Soccer training material 40.6% 58.7% 015
(balls, goals, ...)
New technologies and audiovisual material 23.9% 41.3% .010

confinement between male and female professional
soccer players.

Discussion and conclusions

The objective of this study was to describe
training habits of Spanish professional soccer
players of both sexes during the COVID-19 confine-
ment. To date, there is no scientific evidence for the
training habits developed by athletes during a state
of emergency or the confinement itself caused by
COVID-19.

Urgent containment of the virus in the shortest
possible time has been the priority for public
health (Chen, et al., 2020). However, the prescrip-
tions and recommendations by health authorities
in relation to daily exercise routines and physical
activity to maintain or increase population health
have been scarce (Chen, et al., 2020; Jukic, et al.,
2020) despite the fact that there is a clear scientific
evidence demonstrating the benefit of regular phys-
ical activity in the primary and secondary preven-
tion of diabetes, hypertension, cancer (particularly
breast and colon cancer), depression, osteoporosis,
and dementia (Sallis, 2009). Therefore, consid-
ering this isolation measure as a favourable means
to prevent infection spread could have unwanted
physical and mental consequences on the general
population and athletes in particular (Chen, et al.,
2020; Jukic, et al., 2020; Sallis, 2009).

The results of this study showed that athletes
were forced to significantly change their daily
routines, as other research already warned (Chen,
etal., 2020; Jukic, et al., 2020). Training habits were
also substantially altered due to the impossibility
of carrying out regular sports practice due to the
confinement. Asin-Izquierdo, Gutiérrez-Garcia,
Zapardiel and Chena (2021) show that training
structure during the COVID-19 confinement was
limited by contextual circumstances. The conse-

quences of this situation could accelerate the partial
or complete loss of training-induced anatomical,
physiological, and functional adaptations (Mujika
& Padilla, 2000). According to the principle of
reversibility, the adaptations obtained throughout
the season are ‘semi-permanent’ and last as long
as the stimulus remains (Mujika & Padilla, 2003),
accelerating a detraining process (Mujika & Padilla,
2000, 2003; Suarez-Arrones, et al., 2019). All soccer
players in the study participated in a prescribed
training program regardless of gender. Although
the effects of athletes’ detraining are evident during
off season despite the prescription made by phys-
ical trainers for the transitional period (Requena, et
al., 2017; Sotiropoulos, Travlos, Gissis, Souglis, &
Grezios., 2009; Suarez-Arrones, et al., 2019), these
changes were significantly less pronounced in those
professional players who adhered to a prescribed
training with respect to those who did nothing (Soti-
ropoulos, et al., 2009; Suarez-Arrones, et al., 2019).
These findings could justify footballers’ awareness
about individual training during this period.
Considering that soccer training specificity
is based on respecting movement patterns and
the internal logic of the game, the soccer players
completely reduced this specific training during
the confinement. Therefore, one would expect the
appearance of unwanted mechanical effects typical
of sport (Jukic, et al., 2020; Mujika & Padilla, 2000,
2003). As a consequence of this confinement situ-
ation, nonspecific and individual training was the
most used to counteract the effects of detraining.
According to scientific literature, this generic
training could increase the ratio of perceived exer-
tion (RPE) in soccer players (Casamichana, Castel-
lano, Calleja-Gonzalez, San Roman, & Castagna,
2013). The subjective perception of athletes is
considered an effective method to control training
effort. Strong correlations have been found
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between different quantification methods to deter-
mine internal and external load through RPE and
training time (session-RPE) (Casamichana, et al.,
2013; Ehrmann, Duncan, Sindhusake, Franzsen,
& Greene, 2016; Malone, et al., 2015). These find-
ings and the impossibility of interacting with soccer
players could justify the importance of controlling
the individual training load of soccer players with
the ratio of perceived exertion (RPE) during the
COVID-19 confinement (Asin-Izquierdo, et al.,
2021). Inadequate training loads are associated
with an increased injury rate, decreased individual
fitness, and decreased performance (Gabbett, 2016;
Gabbett & Domrow, 2007; Malone, et al., 2015).
The need to prescribe individualized or group
training programs with which to maximize athletes’
adaptations for a coming resumption of the season,
while minimizing the cumulative effects of fatigue
(Malone, et al., 2015), could explain the results
found in this study.

According to the results shown in this study, the
most common training contents during the confine-
ment, in both sexes, were mainly based on strength
training (7.9 h/ week in men and 7.8 in women) and
endurance training (6.9 h / week in men and 6.8
in women). Strength and endurance training were
the main training contents used during this period
according to the results obtained in this study.
Several studies have shown the benefits obtained
by professional footballers in preseason after
combining strength training (ST) and high intensity
training (HIT) sessions during the transition period
(Joo, 2018; Requena, et al., 2017; Sotiropoulos, et al.,
2009; Suarez-Arrones, et al., 2019). HIT is one of
the most effective methods to improve the condition
of athletes. It mainly affects mitochondrial biogen-
esis, fat oxidation and muscle attenuation capacity
(Buchheit & Laursen, 2013a; Hoffmann, Reed,
Leiting, Chiang, & Stone, 2014). However, not all
footballers had the possibility to train high intensity
intermittent endurance due to the lack of material
and spatial resources. However, the training stim-
ulus when programming HIT includes cardiovas-
cular work, anaerobic glycolytic energy contribu-
tion, acute neuromuscular load and musculoskeletal
tension (Buchheit & Laursen, 2013a, 2013b). The
space limitation and the scientific evidence related
to this training methods were probably the main
reasons why coaches used them to improve players’
fitness. This could explain that the greater number
of hours of endurance training in both sexes has
been carried out through resistance and high inten-
sity power circuits, with the aim of training meta-
bolic pathways through neuromuscular exercises
of different tension with one’s own body weight or
with light loads, as proposed by Chen et al. (2020).
Statistically significant differences were found
between both sexes in terms of regenerative resist-
ance training, continuous training, intermittent or

variable training and repetition of sprint races, with
men showing the highest training volume. Players
of both sexes showed a high percentage of training
contents aimed at injury prevention. Considering
the reduction of the conditioning-dependent prop-
erties of tissues, especially tendons and muscles, as
well as the mismatches of neuromuscular control,
several authors have suggested the need to provide
different types of stresses (Buchheit & Laursen,
2013b; Gajhede-Knudsen, Ekstrand, Magnusson,
& Maftulli, 2013) to maintain structural adapta-
tions, and different types of speeds and movements
to guarantee the functionality of the tendon (Kubo,
Ikebukuro, Yata, Tsunoda, & Kanehisa, 2010).
Speed was one of the contents to which less impor-
tance was given in the training programs, although
it is known that a single week of training cessa-
tion can reduce the performance of speed resist-
ance in trained soccer players (Joo, 2018). Although
there were no significant differences in the degree
of importance given to speed training between men
and women, the results of this study showed that the
volume of speed training realized through sprinting
performed by men was significantly higher than
by women (p<.009). This could be due to the diffi-
culty of developing speed training if the necessary
distance is not available.

Jukic et al. (2020) suggest that the situation
caused by the virus SARS-CoV-2 is presented
as an opportunity to implement programs for the
development of certain physical abilities, for which
an athlete, in team sports, does not have enough
time under the regular periodization regime. The
results found in this study showed a high frequency
of mobility, core and glute activation training.
Central and functional mobility and stabiliza-
tion training should be included in conditioning
programs, especially for injury prevention (Okada,
Huxel, & Nesser, 2011), which were included in the
programs followed by the participants. McCall et
al. (2014) showed that the majority of professional
teams established a 24-hour rest period between
prescribed programs for the prevention of injuries
and strength optimization training for the lower
limbs. However, a high percentage of professionals
addressed both strategies in the same session.

The perceived relevance of technical-tactical
aspects was the lowest of the program (3.6 and 4.3
out of 10, respectively in men and women). This is
probably related to the non-possibility of developing
specific training on a soccer field. Regarding the
contents of the technical-tactical training, a greater
number of hours of dynamics and group sessions
were developed significantly in women than in
men. According to the information from the rele-
vant authorities, men’s soccer competitions were
highly likely to resume. However, there were major
problems with women’s national football. The best
way to work on these contents is through the real
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presence and interaction of the players on the pitch.
Considering the return to normal training where
coaches can dedicate time to technical-tactical
training on the field, this type of training was not
a priority during the confinement.

Finally, Jukic et al. (2020) established the need
to organize strength and conditioning training in a
personalized way during lockdown at home, consid-
ering the material and spatial resources available
to athletes. This may be the explanation through
which the poorly defined results in this study are
understood in relation to the training contents. Male
and female professional soccer players did not have
the same spatial and material resources to develop
training in the same way. Men had significantly
greater use of training machines while women made
more use of everyday material, soccer training
material, new technologies or audio-visual mate-
rial. This could be due to differences in economic
resources between the sexes.

The results of this study show the real interven-
tion developed in the context analysed. This specific
intervention differs from the general considerations
raised by other publications (Chen, et al., 2020;
Jukic, et al., 2020). For the interpretation of these
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Limitations

Due to the special situation of confinement, the questionnaire was done in an online mode to make it possible to be
filled in by the participants. Despite the number of participants is not high, we consider it being a relevant representation
of the group (professional soccer players).
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