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Abstract

COVID-19 caused a total halt in sport competition during 2020. The purpose of this study was to analyse the
changes between pre- and post-lockdown competitive periods in the players’ workload variables in competi-
tion. Seventeen professional football players were monitored using a WIMU PRO® inertial device throughout
the 2019-20 season. Anthropometric and physical fitness were assessed with the aim to relate possible as-
sociations between these characteristics and the workload changes in the pre- and post-lockdown periods.
During the lockdown, players carried out an 8-week guided self-training. There was a general decrement in
the players’ physical workload demands in competition, and the parameters related to high-intensity actions as
accelerations and decelerations (-8.96% [ES: 0.64] and -11.04% [ES: 0.77] respectively; p < .05), Ind HSR
(-35.57% [ES: 0.92]; p = .002), HMLD (-8.58% [ES: 0.66]; p = .016), PLOAD (-7.03% [ES: 0.54]; p = .047)
and Vmax (-3.80% [ES: 0.65]; p = .016) can be highlighted. The results showed high negative correlations
between match workload variables prior to the lockdown and the percentage of change in these variables after
the lockdown period. Individual percentages of change showed high variability in players’ changes. Individual
self-training programs should be reviewed to minimize the impact of a “detraining” period in players’ physical
performance during possible new lockdown periods.
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Resumen

El COVID-19 caus6 un pardn total en las competiciones deportivas durante 2020. El objetivo de este estudio
fue analizar los cambios en las variables de carga de trabajo en competicion entre los periodos competitivos
pre- y post-confinamiento. Diecisiete jugadores de futbol profesional fueron monitorizados usando el dispo-
sitivo inercial WIMU PRO® durante la temporada 2019-20. Se registraron los valores antropométricos y de
rendimiento fisico con el objetivo de buscar posibles asociaciones entre esas caracteristicas y cambios en las
variables de carga de trabajo en los periodos pre- y post-confinamiento. Durante el confinamiento, los juga-
dores realizaron un auto-entrenamiento guiado de 8-semanas. Se encontré un descenso generalizado en la
carga de trabajo de los jugadores en competicion y en los parametros relacionados con las acciones a alta
intensidad como aceleraciones y deceleraciones (-8.96% [ES: 0.64] y -11.04% [ES: 0.77] respectivamente;
p < .05), HSR Ind (-35.57% [ES: 0.92]; p = .002), HMLD (-8.58% [ES: 0.66]; p = .016), PLOAD (-7.03%
[ES: 0.54]; p = .047) y Vmax (-3.80% [ES: 0.65]; p = .016). Los resultados mostraron altas correlaciones
negativas entre porcentajes alcanzados por las variables segun la carga de trabajo en partidos antes-después
del confinamiento. Los porcentajes de cambio individual mostraron una alta variabilidad entre jugadores. Los
programas de auto-entrenamiento realizados individualmente durante el confinamiento deberian ser revisa-
dos para minimizar el impacto de un periodo de desentrenamiento en el rendimiento fisico de los jugadores
durante un posible nuevo periodo de confinamiento.

Palabras claves: COVID-19; Desentrenamiento; Deportes colectivos; Evaluacion fisica.

Correspondence/correspondencia: Alejandro Javaloyes
Sports Research Centre (Department of Sport Sciences), Miguel Hernandez University, Elche, Spain.
Email: ajavaloyes@umh.es

N\ J

Received: October 10, 2021; Accepted: Dicember 19, 2021




Pefia-Gonzalez, 1.; Javaloyes, A.; Agulld, F.; Sempere, M.; Soler, A., & Moya-Ramoén, M. (2022). Mandatory
lockdown impaired performance in professional football players. RICYDE. Revista Internacional de Ciencias del
Deporte. 67(18), 29-42. https://doi.org/10.5232/ricyde2022.06703

Introduction

he COVID-19 global pandemic caused a complete or partial halt in the elite sport calendar

during 2020 (Borges do Nascimento et al., 2020; Di Gennaro et al., 2020). In an attempt to
reduce the socio-economic and health consequences of this virus, the most affected countries
such as Italy, Spain, or Great Britain applied mandatory lockdown strategies that forced people
to remain at home and as a consequence, elite athletes were forced to reduce their training
frequency (Sarto et al., 2020). A reduction of training may cause some level of detraining that
could impair performance and increase the injury risk (Impellizzeri et al., 2020; Seshadri et al.,
2021). This is based on the principle of reversibility, as training adaptations are transitory and
an insufficient or unspecific stimulus could produce short and long-term levels of loss of
training-induced adaptations (Mujika & Padilla, 2001). Although this population shows fewer
decay rates in fitness and performance due to detraining than moderate or untrained individuals
(Fleck, 1994; Neufer et al., 1987), short (< 4 weeks) (Mujika & Padilla, 2000b) and long-term
(> 4 weeks) (Mujika & Padilla, 2000a) detraining effects lead to different changes that directly
influence the performance of highly trained individuals.

Although the effects of detraining are widely described in the literature, the positive or negative
adaptations as a consequence of an unusual and unpredictable lockdown (even if athletes
perform a self-training program at home) are not known. Regarding intermittent team sports
like football, in which short- and high-intensity actions (i.e. jumping or sprinting) are
determinant factors to succeed (Stelen et al., 2005), to assign self-training protocols to players
during the mandatory lockdown were a challenge for coaches and physical trainers (Mohr et
al., 2020).

External workload variables (i.e. the total distance covered in a match or the number of
accelerations) have been shown as valid and reliable variables to assess the physical
performance demands in professional football and they allow coaches and physical trainers to
quantify and prescribe training loads to improve the players’ physical performance (Bradley et
al., 2010; Mohr et al., 2003), specific requirements by field position (Di Salvo et al., 2007) or
even prevent injuries (Hulin et al., 2016). Besides, previous research has shown that the players’
physical fitness (such as sprinting or endurance assessment using field tests) is related to the
physical workload demands assessed in competition (Bradley et al., 2013; Mohr et al., 2003),
suggesting that players with greater values in physical performance tests are able to reach higher
physical workload values in competition (Impellizzeri & Marcora, 2009).

The multifactorial approach to the physical performance in football hindered the ability for
trainers or physical coaches to create self-training programs at home aiming to reduce the
negative effects of the sport-specific detraining during the COVID-19 mandatory lockdown.
This fact, together with the long period that the competition stopped for (7-weeks) and the short
period of sport-specific training the players had after the lockdown to get ready to play again
(between 3 and 4-weeks), as well as the reduced time to recover between matches after the
confinement, created a condition in which players had to return to compete with theoretically
lower levels of physical performance and an increased risk of injury. Therefore, monitoring the
possible negative effects of performance in this population may have an impact on their return
to play safely. Moreover, the importance of this monitoring is high because, as many
epidemiology organizations had claimed, there is a risk of a rebound in the number of infections
that could lead to another lockdown situation. Therefore, the main aim of the present study was
to assess the effects of a mandatory lockdown on the external workload demands in competition
and training in a group of professional football players. A secondary aim of the present study
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was to report the relationship between the players’ physical fitness (assessed by physical field
tests) and the changes in the workload variables after the confinement period.

Materials and methods
Design

An experimental research design was carried out to examine the effect of an 8-week lockdown
period in professional football players. The lockdown period meant a total halt in the players’
specific football training and they started to perform a guided self-training at home with five to
six training sessions per week. The subjects were required not to perform any other type of
physical activity during the lockdown period. The researchers supervised the exercise execution
of each player by means of group videocalls during these training sessions to ensure the correct
performance of each self-training session. All the players selected for the study completed the
100% of the self-training program. The players’ workload demands were registered in
competition just before and after the lockdown period and average results for each player in
each period were used as the pre- and post-lockdown workload variables. Additional player
information such as anthropometrical or physical fitness data were used as independent
variables to examine its possible influence on workload variables differences between pre- and
post-lockdown periods.

Participants

Seventeen Spanish professional football players from the Spanish 2nd Division League were
included in the study. The sample included players from all field positions except for
goalkeepers. They were monitored throughout the whole 2019-20 season. All the participants
included in the study fulfilled the criteria of having played at least two matches (playing more
than 45 minutes in each match) in the pre-lockdown period and at least two matches (more than
45 minutes in each match) in the post-confinement period. Anthropometric data for the sample
were: 1.80 = 0.07 m, 76.53 £ 6.36 kg, 23.51 = 0.77 kg'm-2, 7.72 + 0.86 % for height, mass,
body mass index and percentage of body fat, respectively. The physical fitness values before
the mandatory lockdown were 20.23 + 1.01 km-h-1, 1.78 £0.10 m, 3.54 £ 0.13 m, 5.31 £ 0.22
m, 37.75 + 6.57 cm for the final velocity in the intermittent fitness test (VIFT 30-15), 10 m, 30
m, 40 m sprint and countermovement jump (CMJ), respectively. In accordance to the
Declaration of Helsinki (2013), previously to the data collection, participants signed an
informed consent with details of the aims of this study. This protocol was approved by the
ethical guidelines of the hosted institution.

Procedure

Players’ physical fitness in the pre-season period had been assessed for a different study and it
was used as the base-line physical performance of the players. The players’ physical fitness
was assessed by the velocity obtained in the 30:15 intermittent fitness test (IFT), the height
obtained in the countermovement jump (CMJ) and the time it took them to run 10, 30 and 40
meters of a linear sprint. Periodical anthropometrical assessments were carried out throughout
the season and the anthropometrical data from March 2020 was used as the pre-lockdown data
and the anthropometrical data from May 2020 was used as the post-lockdown one. The last
training with the group before the mandatory lockdown was on March 13th 2020 and individual
self-training was prescribed and monitored during the lockdown period (supplemental
material). For each self-training session, players had to be connected to a video conference in
which the technical staff guided and controlled the correct compliance and execution of the
training exercises. All the players were provided with a TRX®, a cyclergometer (Technogym®)
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and a set of weights (Runwe®). Besides, the self-training volume (weekly) did not differ more
than 10% from the average weekly volume prior to the lockdown. For elite athletes, the Spanish
Government allowed the end of the home confinement on May 4th, and the first sport-specific
training was allowed on May 8th, 2020 in small groups. A total of 10 training sessions with the
whole group were carried out prior to returning to compete on June 12th, 2020.

External workload variables were registered in all the official matches of the 2019-20 season.
However, to have a similar number of matches in the pre- and post- periods for the analysis and
considering that the study aimed to show the changes in these variables from the last
competitive period to the end of the confinement period, only the competitive matches from the
second leg of the round-robin were analysed (11 matches pre-lockdown and 11 matches post-
lockdown). A habitual training task performed by the team along the season was selected to
analyze the workload variables in training between the pre- and post-lockdown period. This
task was an 11-a-side match in a 90m x 68m natural grass field and with goalkeepers (although
goalkeepers were not assessed). This task was replicated three times before the lockdown period
and twice in the post-lockdown period.

Anthropometrical and physical fitness data

Body height was assessed using a fixed stadiometer (= 0.1 cm, SECA LTD., Germany) and
body weight was assessed using a digital scale (£ 0.1 kg, Oregon scientific® GA101/GR101,
Spain). Body mass index (BMI) was calculated as weight (kg) / (height (m)2) The percentage
of body fat was calculated using Carter’s equation (Carter, 1982). The intermittent endurance
of players was obtained through the final velocity of the IFT 30-15 test (Buchheit, 2008). The
time at 10-, 30- and 40-meter sprints in a straight line was recorded using photoelectric cells
(Witty System Microgate, Bolzano, Italy). The jump height in the countermovement jump test
(CMJ) was assessed using a contact platform (Globus Ergotester®, Italy).

Match and training workload variables

The players were monitored throughout the whole season (matches and training sessions) with
a WIMU PRO TM inertial device (Realtrack Systems SL, Almeria, Spain) (18 Hz). The
following variables: i) the distance as the total number of meters covered during the
match/training (the distance covered at different velocities ranges [0-6 km-h-1; 6-12 km-h-1;
12-18 km-h-1; 18-24 km-h-1 and >24 km-h-1] were also registered); ii) the number of middle-
intensity (2-4 m-s-2) and high-intensity (>4 m-s-2) accelerations (acc) and decelerations (dec);
ii1) the individual high speed running (Ind HSR) which is the distance covered at more than the
85% of the players’ individual maximal running speed; iv) the high-metabolic load distance
(HMLD) which is the distance covered by the player when his metabolic power is higher than
25.5 W-kg-1; v) the Player load (PLOAD) as the vectorial magnitude derived from the triaxial
accelerometer data, which indicates the stress rate to which players subject their body for a
match/training (Barreira et al., 2017); vi) and the maximal (Vmax) and average (Vaverage)
velocity reached in the match/training (km-h-1) were recorded by technical staff as the players’
workload variables in matches and trainings.

Statistical Analysis

Descriptive data was expressed as mean =+ standard deviation. Players’ individual percentage
of change in each workload variable was provided. Differences for match and training workload
variables between the pre- and the post-lockdown period were assessed by multiple paired-
sample t-test analyses. Additionally, the percentage of the difference between the pre- and the
post-lockdown period and the effect size at 95% of the confidence interval (ES [95%CI]) were
calculated for each variable. The ES was expressed in Cohen’s d units and was interpreted as
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trivial (< 0.24), small (0.25-0.49), moderate (0.50—0.79), and large (> 0.80) (Cohen, 1992). The
coefficient of variation (CV) expressed in percentage was used as a measure of variability of
players’ performance. Pearson’s correlation analysis was employed to assess the relationship
between anthropometrical and physical fitness data and the percentage of difference of the
match workload variables between the pre- and the post-lockdown period. Pearson’s correlation
coefficients (r) were interpreted as trivial (< 0.09), small (0.10-0.29), moderate (0.30-0.49),
high (0.50-0.69), very high (0.70-0.89) and almost perfect (> 0.90) (Hopkins et al., 2009). The
level of statistical significance for the analysis in this study was set at p <.05. All calculations
were performed using JASP (Version 0.8.1) and Microsoft Excel (Microsoft, Seattle, WA,
USA).

Results

Differences for the players’ body weight (t = 0.30, p =.770, ES = 0.07), BMI (t = 0.25, p =
.802, ES = 0.06), and the % of body fat (t =-1.47, p=.161, ES = -0.36) between the pre- and
the post-lockdown period did not show any significant difference, but the % of body fat
presented an increase with moderate ES.

The paired-sample t-test showed no differences for the workload variables in the training task
between the pre- and the post-lockdown period (Table 1), except for the total distance covered
(12.26%; p = .001) and the player load (15.24%; p = .004) in the task. The examination of the
distance covered at different velocities revealed that the increase in the total distance in the task
was due to the increase of the distance covered at low intensities (distance covered at 0-6 km-h-
1:t=-1.97, p=.070, ES = -0.53; at 6-12 km-h-1: t = -4.37, p < .001, ES = -1.17; at 12-18
km-h-1: t = -1.65, p = .123, ES = -0.44). Furthermore, the distance covered at high intensities
did not decrease significantly but ES analysis revealed possible decreases at 18-21 km-h-1
(moderate ES) and 21-24 km-h-1 (small ES).

The paired-sample t-test showed a systematic decrease for the match workload variables (Table
2), which was significant in most of the variables except for the number of sprints, the high-
intensity accelerations and decelerations, and the velocity average. Although they did not
present significant values, the ES for the number of sprints (ES = 0.47) and the Vayerage (ES =
0.37) was moderate. In addition, the CV analysis showed high variability between players’
workload variables (CV%: Distance covered = 14%; number of sprints = 54%; Acc and Dec =
17 to 43%; Ind HSR = 74%; HMLD = 20%; Player load = 15%; Vmax = 6% and Vaverage = 7%).
Furthermore, Figure 1 shows the individual percentage of change between the pre- and the post-
lockdown period with the players’ average percentage of change (Figure 1).
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Table 1. Workload variables comparison between pre- and post-lockdown period in the training task.

Pre-Confinement  Post-Confinement % 95%CI for ES

Workload variables (Mean + SD) (Mean + SD) t Change p ES Tower Upper

Distance covered (m) 1354.23 + 62.89 1520.23 +126.43*  -4.17 1226  .001 -1.11 -1.78 -0.43

Sprints (n) 1.80 + 0.87 1.96 + 1.61 033 889 749 -0.09 -0.61 0.44
Acc (2-4ms?) (n) 2648 +2.56 2475 +£4.26 105 -653 313 028 -026 0.8l
Dec (2-4 m's?) (n)  25.65+2.67 24.86 + 4.68 046  -3.08 656 0.2  -0.41 0.65
Acc (>4 m's?) (n) 1.48 + 0.46 1.18+1.10 097 -2027 352 026 -028  0.79
Dec (>4 m's?) (n) 3.01+0.64 3.00+1.59 002 -033 98 001 -052  0.53
Ind HSR (m) 5.14 + 6.64 3.26+6.22 075 -3658 467 020  -0.33 0.73
HMLD (m) 289.56+32.55  293.79 +65.76 022 146 832 -006 -058 047
Player load (a.u.) 18.11 +0.96 20.87 + 2.64* 355 1524 004 -095 -157  -0.30
Vimax (km-h) 26.60 + 1.73 25.59 +2.50 140 380 .184 038 -0.18 091
Vaverage (km'h™) 7.20 +0.24 7.42 +0.58 -126  3.06 232 -034 -0.87 0.21

ES: Effect size; CI: Confidence interval; Acc: Accelerations; Dec: Decelerations; Ind HSR: Individual high-speed running;
HMLD: High metabolic load distance; PLOAD: Player load; Vmax: Maximal velocity; Vaverage: Average velocity; m:
Meters; n: Number; a.u.: Arbitrary units; km-h™!: Kilometres per hour.

*Statistical difference between pre- and post-confinement (p<.05)

Table 2. Workload variables comparison between pre- and post-lockdown period in competition.

Pre-Confinement  Post-Confinement % ES 95%ClI for ES

Workload variables (Mean + SD) (Mean + SD) t Change p Tower  Upper

Distance covered (m) 9270.47 +
1092.99

Sprints (n) 11.83 £5.68 10.54 £5.67 1.94 -1090 .070 047 -0.04 0.97
Acc (2-4 m's?) (n) 157.53 £30.69 143.41 +£23.78* 262 -896 .018 0.64 0.11 1.15
Dec (2-4 m's?) (n) 153.69 £ 30.70 136.72 £22.97* 3.19 -11.04 .006 0.77 0.22 1.31

8661.35+1171.93* 2.17 -6.57 .045 0.53 0.01 1.03

Acc G4ms?)(m) ~— oA4E288 8.57+3.10 o4 154 889 004 051 044
Dec (>4 ms?)(n)  20.39+6.97 18.96 + 8.08 107 701 299 026 -023  0.74
Ind HSR (m) 58.14 +37.14 37.46 +27.81% 3.69 3557 002 092 032 150
HMLD (m) 1869.03 £ 448.61  1708.67+343.33* 270 -858 016 0.66 012 117
PLOAD (a.u.) 127.004+1631  118.15+17.14% 217 -7.03 047 054 001 106
Vinas (kb)) 30.53 + 1.91 29.37 +1.73* 269 380 016 065 012 117
Vaverage (km'h™) 6.93+0.61 6.79 £0.50 154 202 142 037 -0.12 0.86

Effect size; CI: Confidence interval; Acc: Accelerations; Dec: Decelerations; Ind HSR: Individual high-speed running;
HMLD: High metabolic load distance; PLOAD: Player load; Vmax: Maximal velocity; Vaverage: Average velocity; m:
Meters; n: Number; a.u.: Arbitrary units; km-h™!: Kilometres per hour.

*Statistical difference between pre- and post-confinement (p<.05)
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Figure 1: Players’ individual percentage of change between pre- and post-lockdown period for the workload
variables.

Correlation coefficients between the anthropometrical and physical fitness variables and the
percentage of change of the match workload variables between the pre- and the post-lockdown
period are shown in Table 3. Significant and moderate correlations were found for the % of
body fat with some match workload decrements (i.e., with the decrement of the distance
covered). A higher performance (less time spent) in sprinting tests correlated to the match
workload decrements in the number of sprints. Previous values in each workload variable
during the match correlated to the percentage of change in these variables except for the number
of sprints (r = -0.07), the number of decelerations (> 4 m-s?) (r = -0.16), the Ind HSR (r = -
0.36) and the PLOAD (r = -0.41). High negative correlations were shown between values in
match workload variables prior to the lockdown period and the percentage of change in those
variables after the lockdown period in the accelerations and decelerations (r =-0.57 to -0.59; p
< .05; except high-intensity decelerations), HMLD (r = -0.54; p = .024), Viax (r =-0.54; p =
.025) and Vaverage (r = -0.56; p = .019).
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Table 3. Pearson's correlation coefficients between the percentage of change in match workload variables and
anthropometrics, physical fitness and match workload previous values.

Bod Bod % of vIFT Previous
%6 of change of heigi,lt Weigyht BMI Body Fat 30-15 10m 30m 40m CMJ value
Distance covered -0.09 -0.06 0.02 0.72%* -0.01 0.18 -0.07 0.03 0.17 -0.46
Sprints 0.24 0.27 0.09 0.43 -0.30  -0.56* -0.69** -0.67* 0.49 -0.07
Acc (2-4 m's?) -0.22 -0.19 0.05 0.56* 0.05  0.15 -0.06 0.03 0.13 -0.58*
Dec (2-4 m's?) -0.23 -0.23 -0.06 0.54* 0.06  0.05 -0.11 -0.05 0.17 -0.57*
Acc (>4 m's?) -0.15 -0.01 0.34 0.18 0.11 -0.05  0.26 0.14 -0.26 -0.59%
Dec (>4 m's?) -0.25 -0.1 0.22 0.16 002 -0.07 -0.22 -0.17 0.29 -0.16
Ind HSR 0.42 0.31 -0.22 0.44 -046 -0.10 -0.43 -0.30 0.34 -0.37
HMLD -0.14 -0.01 0.26 0.58%* -0.19  0.06 0.06 0.06 -0.01 -0.54*
PLOAD -0.18 -0.19 -0.16 0.65% 0.02 020 -0.07 0.05 0.21 -0.41
Vimax -0.12 -0.06 0.12 0.36 0.07 027 0.20 0.25 -0.01 -0.54*
Vaverage -0.04 0.03 0.17 -0.10 0.08 -0.15 -0.09 -0.14 -0.03 -0.56*

BMI: Body mass index; VIFT 30-15: Final velocity in the intermittent fitness test; CMJ: Countermovement jump; Acc:
Accelerations; Dec: Decelerations; Ind HSR: Individual high-speed running; HMLD: High metabolic load distance; PLOAD:
Player load; Vmax: Maximal velocity; Vaverage: Average velocity.

*p <.05; **p <.05

Discussion

To the authors’ knowledge, this is the first study that examined how this period (with the
subsequent training restrictions) impacted professional football players’ workload variables
(which are commonly used by coaches and physical trainers to quantify and prescribe training
loads) in competition and training. The main finding from this research is the overall players’
decrement in their physical workload demands in competition, highlighting those parameters
related to high-intensity actions.

The main aim of the present study was to evaluate the effects of the mandatory lockdown on
competition and training. Although the players carried out a self-training program prescribed
by the technical staff during the lockdown period, the authors hypothesized that an individual
self-training program with stimulus which are not sport-specific and the short and atypical
period (training with reduced groups) they had before they returned to competition would not
be enough to maintain the football-specific workload variables reached before the confinement.
The results in this study did not show statistical differences in most of the external workload
variables assessed in the training task, except for an increase in the total distance covered in the
task and the PLOAD. When data from the distance covered was studied at different ranges of
intensity, the analysis showed that the increment in the total distance covered in the training
task was due to the increase of distance covered at low velocities (0-6 km-h-1 to 12-18 km-h-
1) while the distances covered at high velocities (18-21 km-h-1 to >24 km-h-1) remained the
same (or they decreased without significant values). These results may be wrongly interpreted
as an increment in the players’ ability to cover more distance in a training task, but they are
really spending more time performing low-intensity actions, which are not directly related to a
high performance in football (Stone & Kilding, 2009). Additionally, although they did not show
significant differences and the ES was small, the high percentages of change (decrement) in
high-intensity accelerations (20%) and the Ind HRS (37%) are remarkable. This may indicate
high inter-individual variability in the effect of the confinement period in these variables with
players showing high percentages of loss in these variables while other players did not present
decrements.
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Results from the match workload changes between the pre- and the post-lockdown period
revealed a systematic decrease in several variables such as the distance covered, the number of
middle-intensity accelerations and decelerations (2-4 m-s-2) (-8.96% and -11.04% respectively;
p < .05) while there were no changes (p > .05) in high-intensity (>4 m-s-2) accelerations and
decelerations, the Ind HSR (-35.57%; p =.002), HMLD (-8.58%; p = .016), PLOAD (-7.03%;
p =.047) and Vmax (-3.80%; p = .016). As expected, the lesser distance covered by players in
the competition was mainly due to a reduction in the distances covered at high intensities (18-
21 km-h-1 to >24 km-h-1). These results are partially in line with Rampini, Martin et al., (2021)
which reported similar high-intensity running activities to the matches played before the
lockdown period, but with decrement of total covered distance and very high-speed in
professional players.

The physical performance decrement after a detraining period has been widely studied in
professional football players with different detraining protocols (Christensen et al., 2011; Joo,
2018; Koundourakis et al., 2014). Joo (2018) showed decrements in the players’ ability to repeat
sprints (RSA) and in the distance covered in an intermittent aerobic test (Yo-YoIR1). Similarly,
Brito de Souza et al., (2021) reported that 8 to 10 competitive matches are needed after a
lockdown period to reach the players’ steady state of running performance, based on
professional football players’ distance covered in competition during the last four seasons.
However, in this study, the “detraining” period was a mandatory lockdown in which players
and technical staff tried to maintain the physical performance adaptations following a guided
self-training program, maintaining the weekly average volume and performed individually “at
home”. In this regard, a previous study by Nakamura et al., (2012) showed no differences in
aerobic and anaerobic fitness after a detraining period among players who did not train, players
who performed 30-min of running at 70-80% HRmax twice a week, and players who performed
a plyometric program twice a week (Nakamura et al., 2012). In contrast, Christensen et al.,
(2011) showed physical and physiological maintenance after a 2-week period in which football
players performed a high-intensity program while players who stopped their activity reduced
their values in the same variables. However, the results of the current study cannot be compared
with the mentioned study because in their high-intensity program, players performed football-
specific tasks (i.e., small-sided games), which the participants of the present study were not
able to perform due to the mandatory lockdown. This is directly related to the training
specificity principle, as reported by Rodriguez-Fernandez et al., (2020), who suggest that only
specific training, based on small-sided games and repeated sprint ability allows football players
to maintain specific adaptations to football performance (Rodriguez-Fernadndez et al., 2020).
Accordingly, Rampini, Donghi et al., (2021) showed that a home-based training during the
lockdown helped professional football players to improve their aerobic fitness, but it did not
allow players to maintain their competitive period’s power levels.

Nonetheless, anthropometrical variables (body weight, BMI, and % of body fat) did not
statistically worsen during the lockdown period. This is in line with the results reported by Joo
(2018), who did not show statistical changes in professional football players’ body composition
after two weeks of detraining. In contrast, Koundourakis et al., (2014) reported a rapid loss of
players’ optimal body composition status. The discrepancies between their results and the
results from the present study may be in the activities performed during the “non-training
period”. In the present study, players tried to maintain their physical and anthropometrical
conditions through a regular self-training program with high-intensity sessions, while in
Koundourakis’ exercise program, players performed a two-week total detraining period
followed by four weeks in which they performed low-intensity aerobic running (Koundourakis
etal., 2014).
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Although the mean statistical analysis revealed an “average” of decrease in most workload
variables, there was a high inter-individual variability in the percentage of change between the
pre- and the post-lockdown period (Figure 1). The workload variables which did not show
significant decreases between pre- and post-lockdown periods present high variability between
players’ percentage of change (i.e., sprints or high-intensity accelerations and decelerations,
except for the Ind HSR). But high improvements in these variables for one or two players made
the general trend of these variables to worsen be seen as non-significant. Showing the individual
percentages of change in each variable is relevant because the same training stimulus (or
detraining period) may impact differently among players, and individualized training programs
should be implemented according to the players’ characteristics (Zhanneta et al., 2015). In the
practical field, technical staff (i.e., the coach) have to decide the players who are in better
conditions to compete each week, and the individual treatment of the data may allow coaches
to take better decisions.

In addition, the current study aimed to assess the relationship between the players’ physical
fitness and the percentage of change between the pre- and the post-lockdown period. Players’
time during the 10, 30, and 40-m sprint was related to the percentage of change in the number
of sprints, showing a higher loss in those players with initial lower sprint performance.
Similarly, the results showed high negative correlations between values in match workload
variables prior to the lockdown and the percentage of change in these variables after the
lockdown period, indicating higher match workload decrements for players who had higher
previous values. These results are in line with those shown by Rodriguez-Fernandez et al.,
(2018), which showed that faster players in a repeated sprint test from both, youth and adult
football players had a higher decrement after a 2-week detraining period (Rodriguez-Fernandez
et al., 2018). Opposing these results, it seems that the lockdown period, with non-specific
training in football, affected those players who were in a better competitive condition after the
confinement to a greater extent. Also, the percentage of body fat prior to the lockdown period
correlated positively to the percentage of change of the total distance covered, low-intensity
accelerations and decelerations, HMLD, and PLOAD. Initially, the authors consider these
results as a contradiction and no justification in the previous literature was found. However, a
subsequent analysis revealed that the percentage of body fat correlated to the distance covered,
the number of low- and high-intensity accelerations and decelerations, and the HMLD in the
pre-lockdown period. These results can be interpreted as a higher decrement in the workload
variables of the players that reached better values (in this case a lower % of body fat) before
the confinement, in the same way that it was previously interpreted that those players with
higher decrement in workload variables are those who had the best values in those same
variables before the confinement. These results regarding the relationship between players’
physical fitness or anthropometrics and their changes in workload variables between pre- and
post-lockdown period should be interpreted with caution since the statistical analysis do not
show causal effects between them. Linear regression analysis was performed with the variables
which presented correlation in Table 3 but they did not show significant prediction
relationships.
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This study presents some limitations that should be considered in further research about football
training restrictions and detraining periods. This study was carried out in an ecological
environment, since the authors could not foresee the lockdown period and therefore the research
describes the changes in physical performance of football players after a mandatory specific-
detraining period and it is not based on a research protocol design. The self-training program
maintained the training volume that players were used to performing while the training
orientation was general (trying to maintain a high general physical condition) since the football-
specific stimulus was not possible.

Conclusion

This study presents football players’ physical performance detriment due to the mandatory
lockdown period experienced by the Spanish population (and in other countries around the
world). Although players carried out a guided self-training in their homes, it did not seem to be
enough stimulus to maintain football-specific adaptations, which is seen in the decrease of
workload variables registered in competition between pre- and post-lockdown periods. In
addition, these decreases were higher in those players who had better workload values prior to
the confinement period. The results observed in this study take on importance considering that
the COVID-19 global pandemic is not controlled yet, and the governments of several countries
(including Spain) may have to confine the population again. For future periods in which
football-specific training is not allowed, it is necessary to review the best options to prescribe
self-training at home with the lesser impact on the players physical performance.
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