‘——hm - Cuadernos de Psicologia del Deporte
J. ISSN: 1578-8423
?qmlnglu del ISSN: 1989-5879

qufu Universidad de Murcia

Fernandes, Renato; Oliveira, Rafael; D. Martins, Alexandre; Moreira de Brito, Joao

Internal training and match load quantification of one-match
week schedules in female first league Portugal soccer team

Cuadernos de Psicologia del Deporte, vol. 21, no. 3, 2021, September-December, pp. 126-138
Universidad de Murcia

Available in: https://www.redalyc.org/articulo.oa?id=227070776009

2 s
How to cite %f@&&‘yC.@ g
Complete issue Scientific Information System Redalyc
More information about this article Network of Scientific Journals from Latin America and the Caribbean, Spain and

Journal's webpage in redalyc.org Portugal

Project academic non-profit, developed under the open access initiative


https://www.redalyc.org/comocitar.oa?id=227070776009
https://www.redalyc.org/fasciculo.oa?id=2270&numero=70776
https://www.redalyc.org/articulo.oa?id=227070776009
https://www.redalyc.org/revista.oa?id=2270
https://www.redalyc.org
https://www.redalyc.org/revista.oa?id=2270
https://www.redalyc.org/articulo.oa?id=227070776009

Cuadernos de Psicologia del Deporte, vol. 21, 3, 126-138 © Copyright 2018: Servicio de Publicaciones de la Universidad de Murcia
Recibido: 17/02/2021__ Murcia (Espafia) ISSN edicion impresa: 1578-8423
Aceptado: 19/05/2021 ISSN ediciénweb (http://revistas.um.es/cpd): 1989-5879

Cita: Fernandes, R.; Oliveira, R.; Martins, A.; Paulo Brito, J. (2021). Internal training and match
load quantification of one-match week schedules in female first league Portugal soccer team.
Cuadernos de Psicologia del Deporte, 21(3), 126-138

Internal training and match load quantification of one-match week
schedules in female first league Portugal soccer team

Carga interna y cuantificacion de la carga de entrenamiento de una
semana de partido en una equipa femenina de futbol de Portugal de la
primera liga

Quantificacdo da carga interna de treino e de jogo em semanas com um

jogo numa equipa feminina de futebol da primeira liga portuguesa

Fernandes, Renato!34, Oliveira, Rafaell23, D. Martins, Alexandre!:3, Moreira de Brito, Jodo!23

L ESDRM-IPS - Sports Science School of Rio Maior — Polytechnic Institute of Santarém, Av. Dr. Mario
Soares, 2040-413 Rio Maior, Portugal; 2 CIDESD - Research Center in SportSciences, Health Sciences
and Human Development, Quinta de Prados, Edificio Ciéncias de Desporto, 5001-801, Vila Real,
Portugal; 3 CIEQV — Life Quality Research Centre, 2140-413, Rio Maior, Portugal; 4 UTAD — University
of Tras os Montes e Alto Douro, Quinta de Prados, 5000-801 Vila Real

RESUMEN

La cuantificacion de la carga de entrenamiento (TL) permite a los entrenadores gestionar la carga durante el
entrenamiento con el objetivo de estar en la mejor forma fisica para la préxima competicién. El propésito de este
estudio fue comparar la Percepcion Subjetiva de Esfuerzo (s-RPE) y el indice Hooper (H1) entre deportes y partidos
de un solo equipo de futbol de la principal liga femenina portuguesa. En este estudio participaron dieciséis jugadores
con una media = DE edad, altura y peso de 24,0 £ 2,9 afios, 164 £ 4,1 cm y 58,5 + 8,2 kg, respectivamente. Los
participantes completaron >80% de las sesiones de entrenamiento durante la temporada 2019/20. Los datos evaluados
fueron s-RPE y HI, que midieron la calidad de la grasa, la fatiga, el estrés y el dolor muscular (DOMS). Los datos se
analizaron en relacién con el nimero de dias durante un microciclo competitivo (semana de juego), es decir, menos
dia de juego (MD-) con tres sesiones de entrenamiento por semana (MD-5; MD-4; MD-2). El estudio analiz6 datos
para un total de 12 juegos y 45 sesiones de entrenamiento con ANOVA de medidas repetidas, p<0,05. Los resultados
mostraron diferencias entre MD-5 (85,2 £ 0,3min) vs MD-4 (87,2 = 0,4min) vs MD-2 (80,6 + 0.6min) vs MD (62,8
+ 4,9min), todos p <0,05; s-RPE mostro valores més altos en MD-5 (503,8 £+ 19,0ua) vs MD-4 (473,2 + 14,8ua) vs
MD-2 (362,1 + 12,1ua) vs MD (468, 2 + 40,5ua); El HI mostré valores mas altos en MD-5 (13,4 + 0,5ua) frente a
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MD-4 (13,4 + 0,4ua) frente a MD-2 (12,7 + 0,5ua) frente a MD (11, 9 £ 0,4ua); DOMS revel6 diferencias entre MD-
4 vs MD-2 (3,1 £ 0,2 vs 2,7 + 0,2ua), p<0,05. Se ha demostrado que existe una mayor carga de entrenamiento en el
MD-5y MD-4 en comparacién con el MD-2. Los resultados de HI mostraron que la grasa, la fatiga, el estrésy DOMS
estaban bien controlados por el equipo técnico y los jugadores.

Palabras clave: carga de entrenamiento, carga interna, futbol europeo, indice de Hooper, s-RPE, atletas
profesionales.

ABSTRACT

Training load (TL) quantification allow coaches to a better load management during training sessions to be in the
best physical fitness to the next match. The aim of this study was to compare session rated of perceived exertion (s-
RPE) and Hooper Index (HI) between training and match days from the same women’s Portuguese League team.
Sixteen players with a mean+SD age, height and weight of 24.0+2.9 years, 164+4.1 cm and 58.5+8.2 kg, respectively,
participated in this study. The participants completed >80% of the training sessions during 2019/20 in-season. Data
was collected through the s-RPE and the HI that measured sleep quality, fatigue, stress, and muscle soreness (DOMS).
Data was analysed in relation to the number of days away from the competitive one-match week (i.e., match day
minus, MD-) with three training sessions a week (MD-5; MD-4; MD-2). The study analysed data from a total of 12
matches and 45 training sessions with repeated measures ANOVA, p<0.05. Results showed differences between MD-
5 (85.2+0.3min) vs MD-4 (87.2+0.4min) vs MD-2 (80.6+0.6min) vs MD (62.8+4.9min), all p<0.05; s-RPE showed
higher values on MD-5 (503.8+19.0au) vs MD-4 (473.2+14.8au) vs MD-2 (362.1+12.1au) vs MD (468.2+40.5au);
HI showed higher values on MD-5 (13.4+0.5au) vs MD-4 (13.4+0.4au) vs MD-2 (12.7+0.5au) vs MD (11.940.4au);
DOMS revealed difference between MD-4 vs MD-2 (3.1+0.2 vs 2.7+0.2au), p<0.05. It was shown that there is a
higher TL on MD-5 and MD-4 compared with MD-2. Results from HI showed that sleep, fatigue, stress and DOMS
was well fair controlled by coaches and staff.

Keywords: training load, internal load, European football, Hooper index, s-RPE, professional athletes.

RESUMO

A guantificacdo da carga de treino (CT) permite aos treinadores uma melhor gestdo da carga dos jogadores durante
as sessdes de treino para que estejam na melhor condicéo fisica para o proximo jogo. O objetivo deste estudo foi
comparar os valores da percecéo subjetiva de esforco (s-RPE) e o indice Hooper (HI) entre dias de treino e de jogo
numa equipa feminina de Futebol da principal Liga feminina portuguesa. Participaram neste estudo dezasseis
jogadoras com média + DP de idade, altura e peso de 24,0 + 2,9 anos, 164 + 4,1 cme 58,5 + 8,2 kg, respetivamente.
As participantes completaram >80% das sessoes de treino durante a temporada de 2019/20. Os dados avaliados foram
0 s-RPE e 0 HI que mediu a qualidade do sono, fadiga, stresse e dor muscular (DOMS). Os dados foram recolhidos
atraves do s-RPE e do IH que avaliaram a qualidade do sono, fadiga, stress e dor muscular (DOMS). Os dados foram
analisados em relacdo ao numero de dias para 0 jogo competitivo (ou seja, dia de jogo menos, MD-) com trés sessdes
de treino por semana (MD-5; MD-4; MD-2). O estudo analisou 12 jogos e 45 sessOes de treino através de medidas
repetidas ANOVA, p<0,05. Os resultados mostraram diferencas entre MD-5 (85,2+0,3min) vs MD-4 (87,2+0,4min)
vs MD-2 (80,6+0,6min) vs MD (62,8+4,9min), todos p<0,05; s-RPE mostrou valores mais altos em MD-5
(503,8+19,0au) vs MD-4 (473,2+14,8au) vs MD-2 (362,1+12,1au) vs MD (468,2+40,5au); HI mostrou valores mais
altos em MD-5 (13,4+0,5au) vs MD-4 (13,4+0,4au) vs MD-2 (12,7+0,5au) vs MD (11,940,4au); DOMS revelou
diferenca entre MD-4 vs MD-2 (3,1£0,2 vs 2,7+0,2au), p<0,05. Foi demonstrado que existe uma maior CT no MD-
5 e MD-4 em comparagdo com o MD-2. Os resultados do HI mostraram que o sono, fadiga, stress e DOMS foi bem
controlado pelos treinadores e staff.

Palavras chave: carga de treino; carga interna; futebol europeu; indice de Hooper; s-RPE; atletas
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INTRODUCTION

Soccer is considered one of the most popular sports
worldwide and surely the most famous in Europe.
Female soccer has been growing its popularity,
especially on the last two decades where
professionalism has increased markedly, with elite
players now employed on either a professional or
semi-professional basis (Datson, et al., 2014). There is
an abundance of research on the physical aspects of
male soccer (e.g., match analysis, fitness
characteristics, and training patterns) but yet research
on the female game is largely confined to match
analysis of elite senior competition and fitness
characteristics (Alexiou & Coutts, 2008; Andersson et
al 2010; Mobhr et al, 2008; Krustrup et al, 2010; Datson
et al, 2018; Emmonds et al, 2018). Currently, elite
women’s soccer players are exposed to greater
training volume and competition demands than ever
before. Consequently, these increased physical
requirements may have implications for both physical
performance levels, injury patterns and on athlete’s
wellness. Training load (TL) quantification allow
coaches and staff to better manage load during training
sessions to avoid cumulative fatigue, higher risk of
injury and to best prepare the athlete's physical fitness
to the next match (Oliveira et al., 2020; 2019a, 2019b;
Halperin & Emanuel, 2020; Ehrmann et al., 2016;
Peart et al., 2018). Therefore, nowadays it is critical to
guantify internal training and match load on women's
soccer to provide data to the practitioners and
technical staff, to allow for better planning,
periodization, assessment and workload control
(McLaren, Smith, Spears, & Weston, 2016). The
ability to recover between bouts of high intensity
activity and subsequently, repeating these efforts has
been reported as a critical physical ability of modern-
day soccer players (Gabbett & Mulvey, 2008).
Consequently, the physical preparation of elite women
soccer players has become an important component of
professional training to deal with the increasing
energy demands of match play (Krustrup et al., 2005;
Carling et al., 2008; laia et al., 2009; Peart et al.,
2018). To optimize athletic performance, physical

training should be prescribed to suit each athlete’s
individual characteristics. However, in team sports
like soccer, training sessions are often conducted in a
group, which reduces the likelihood that players are
receiving specific training based on their individual
characteristics (Impellizzeri et al., 2005). For example,
some authors (Arcos et al., 2016; Benjamin et al.,
2020; Clemente et al., 2017; Emmonds et al., 2018)
demonstrated that soccer players with superior fitness
levels did not receive sufficient training stimulus to
further increase their fitness when training in a team
environment using small-sided games alone. It has
also been suggested that players with inferior fitness
levels may be overstressed during team-based training
sessions leading to increased fatigue, injury, and a
reduction in performance (Krustrup et al., 2010;
Giménez et al., 2019, Ehrmann et al., 2018). These
findings may suggest that individuals within the same
soccer team may not receive an appropriate level of
training stimulus when a team-based training approach
is undertaken. Therefore, to overcome the limitations
associated with team-based training, it has been
suggested that a simple system that quantifies an
individual’s response to training (ie, internal TL) is
developed, so that coaches can monitor and modify
training according to individual players’ needs (Chen
et al., 2010; Impellizzeri et al., 2019; Foster et al.,
2001). The assessment of internal TL requires
quantification of the intensity and duration of the
physiological stress imposed on the athlete (Foster et
al., 2001; Foster, 1998). Over the last decade, rated of
Perceived Exertion (RPE) has shown to be a good
method of assessing the internal load in soccer players
(Gaudino, et al., 2015; Arcos, Méndez-Villanueva,
Yanci, & Martinez-Santos, 2016), however, about
women's soccer, information has still been scarce
although scientific literature on women soccer athletes
is growing (Alexiou & Coutts, 2008). Understanding
the internal response to external loads placed upon
players is particularly relevant to practitioners
(Impellizzeri et al., 2019; Mclaren et al., 2017).
Internal response to training can be measured
practically using session-RPE (s-RPE), which provide
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a valid quantification of relative exercise intensity and
internal load across a range of exercise modalities
(Chen et al., 2010; Scantlebury et al., 2017). This
method is also cost- and time-effective, allowing to
monitor internal TL in clubs where resources can be
limited (Wright et al, 2020).

The attention given to the post-match and training
sessions recovery status of soccer players has been
increasing recently (Thorpe et al., 2015, 2016a, 2016b;
Rabbani et al., 2019). Tracking recovery of soccer
players requires monitoring tools that are sensitive to
match and training sessions fatigue to help
practitioners making decisions on a daily basis
(Thorpe et al., 2016b). Hooper index (HI) is another
easy-to-use, non-cost, and non-invasive monitoring
tool that allow to monitor the players’ recovery and
wellness (Hooper & Mackinnon, 1995). HI seems
promising for tracking fatigue during in the season in
professional soccer (Rabbani et al, 2019). HI has been
reported in recent literature as a reliable method for the
monitoring of athlete wellness providing further
information concerning the detail of player fatigue,
stress, muscle soreness and sleep perception and it has
been used in a large number of soccer studies
(Clemente, et al., 2017, 2019; Moalla et al., 2016;
Oliveira et al., 2020, 2019a, 2019b; Rabbani et al.,
2019; Thorpe et al., 2016a, 2016Db).

However, compared to internal measures, such as
heart rate (HR), RPE and to the best of author’s
knowledge, HI has been little used in elite women’s
soccer as a measure of athlete recovery and wellness.
Thus, the aim of this study was to analyse and compare
s-RPE and HI between training sessions and match
days from a women’s Portuguese BPI League team. It
is intended to get information of TL organization that
coaches and researchers may use to help design and
implement optimal training programs for appropriate
physical fitness development in female professional
soccer players, without causing negative disturbances.

MATERIAL AND METHODS

Participants

Sixteen players with a mean+SD age, height, weight
and body mass index of 24.0+£2.9 years, 164.3+4.1 cm,
58.5+8.2 kg, and 23.3%4.3 km/m? respectively,
participated in this study. The players belong to a team
that participated in the Portuguese BPI League in the
2019/20 season. The participants completed >80% of
the training sessions during 2019/20 in-season, from
the beginning of the season (September 2019) until the
championship stopped on 11 March 2020 due to the
COVID-19 pandemic. The exclusion criteria were to
get injured, ill, sick, and not performing all
assessments. The field positions of the players in the
study consisted of three central defenders (CD), three
wide defenders (WD), three central midfielders (CM),
four wide midfielders (WM) and three strikers (ST)
(Oliveira et al., 2020, 2019b). All participants were
familiarized with the instruments and the protocols
prior to the investigation and gave their written
informed consent to be included in the project. This
study was conducted according to the requirements of
the Declaration of Helsinki and was approved by
Ethics Committee of Polytechnic Institute of Santarém
(252020Desporto).

Procedures

The training sessions were performed during a Six-
month period, from September to 11 March (early to
mid-season). A total of 12 matches and 45 training
sessions were performed. The training hours were
from 8 pm to 9:30 pm. Usually, the games were at 3
pm on Sunday, however, and due to television
broadcasts, they could sometimes be at 3 pm on
Saturday or at 11 am on Sunday.

Data were collected through the s-RPE and the HI that
measured quality of sleep, fatigue, stress, and muscle
soreness (DOMS). Data from goalkeepers was
excluded. Data was analysed in relation to the number
of days away from the competitive one-match week
(i.e., match day minus, MD-) where the team trained
three days a week (MD-5; MD-4; MD-2). This
approach was also used in our previous studies
(Alexiou & Coutts, 2008; Clemente, et al., 2017
Malone et al., 2015; Oliveira et al., 2020, 2019a,
2019b).
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Internal TL

Thirty minutes following the end of each training
session and match, players were asked to provide a
RPE, 0-10 scale (Borg, 1970). Then, RPE was
multiplied by training or match duration, respectively
to generate s-RPE (Foster et al., 2001, 1998). Further
descriptions on the use of s-RPE are described in
previous studies (Clemente et al., 2017; Oliveiraetal.,
2020, 2019a, 2019b).

To assess the HI data, each player was asked to
provide the scores approximately 30 min before each
training session. The HI is the summation of four
subjective ratings expressed in categories: fatigue,
stress, muscle soreness and quality of sleep of the
night that preceded the evaluation. Further
descriptions on the use of HI are described in previous
studies (Clemente et al., 2017; Oliveira et al., 2020,
2019a, 2019b).

Statistical procedures

Data were analysed using SPSS version 22.0 (SPSS
Inc., Chicago, IL) for Windows statistical software
package. Initially descriptive statistics were used to
describe and characterize the sample. Shapiro-Wilk
and Mauchly's tests were used to assumption

normality and sphericity, respectively. Repeated
measures ANOVA was used with Tukey’ b post hoc,
once variables obtained normal distribution (Shapiro
Wilk> 0.05), to compare days away from the
competitive match fixture. Also, ANOVA Friedman
and Mann-Whitney tests were used for the variables
that not obtained normal distribution to compare
different moments. Results were significant in the
interaction (p < 0.05). The effect-size (ES) statistic
was calculated to determine the magnitude of effects
by standardizing the coefficients according to the
appropriate between-subjects standard deviation and
was assessed using the following criteria: <0.2 =
trivial, 0.2 to 0.6 = small effect, 0.6 to 1.2 = moderate
effect, 1.2 to 2.0 = large effect and >2.0 = very large
(Hopkins et al., 2009).

RESULTS

A total of sixteen elite women soccer players from the
same team participated in the Portuguese BPI League
in the 2019/20 season. Table 1 summarizes the
characteristics and comparisons of the study sample in
training and match days.

Table 1: TL during the MD minus for squad average, mean + SD.

MD RPE (AU) Training Duration (min) s-RPE (AU)
MD-5 5.92+0.85°¢ 85.18+1.213b¢ 504.60+76.94°
MD-4 5.45+0.65°¢ 87.16+1.29°¢ 474.23+56.15°
MD-3 Day-off
MD-2 4.45+0.69° 80.58+2.26 359.46+57.21
MD-1 Day-off

MD 7.04+1.55 63.00+24.69 465.71+223.90

MD- = match-day minus; RPE = rating of perceived exertion; s-RPE= session
rating of perceived exertion; AU= arbitrary units; min=minutes;
a-denotes differences with MD-4; b- denotes differences with MD-2; c- denotes

differences with MD; p < 0.05.
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Regarding RPE, results showed differences between
MD-5 vs MD-2 (p<0.001; g= 1.85 [1.07, 2.71]) and
MD-5 vs MD (p=0.027; g=-0.87 [-1.59, -0.18]). Also,
MD-4 showed differences between MD-2 (p=0.001,;
g=1.45[0.71, 2.24]) and MD-4 vs MD (p=0.003; g= -
1.30[-2.01, -0.58]). MD-2 showed difference between
MD (p<0.001; g=-2.10 [-3.00, -1.29]).

In training duration, there were differences between
MD-5 vs MD-4 (p=0.020; g= -1.54 [-2.34, -0.79]),

MD-5 vs MD-2 (p<0.001; g= 2.47 [1.61, 3.44]) and
MD-5 vs MD (p=0.011; g= 1.23 [0.52, 2.00]). Also,
there were differences between MD-4 vs MD-2
(p<0.001; g= 3.49 [2.46, 4.66]) and MD-4 vs MD
(p=0.006; g=1.34 [0.62, 2.12]).

In addition, there were differences between MD-5 vs
MD-2 (p<0.001; g= 2.09 [1.27, 2.98]) and MD-4 vs
MD-2 (p<0.001; g= 1.97 [1.18, 2.84]) for s-RPE.

Table 2: HI during the MD minus for squad average, mean + SD.

MD Fatigue (AU) Stress (AU) DOMS (AU) Sleep Quality (AU)  HI (AU)
MD-5 3.34+0.68 3.56+0.95 2.88+0.82 3.51+0.77 13.30+2.01
MD-4 3.55+0.56°¢ 3.34+0.89 3.09+0.66° 3.44+0.53 13.45+1.69°
MD-3 Day-off
MD-2 3.32+0.55 3.18+0.96 2.75+0.61 3.32+0.54 12.59+1.86
MD-1 Day-off

MD 3.02+0.43 3.01+0.64 3.01+0.51 3.21+0.61 11.80+2.04

MD- = match-day minus;HI = Hooper Index;AU= arbitrary units; min=minutes; HI = Hooper index;
DOMS = muscle soreness; b- denotes differences with MD-2; c- denotes differences with MD; p < 0.05.

Regarding HI categories, there were significant
differences between MD-4 vs MD (p=0.049; g= 1.03
[0.33, 1.77]) for fatigue, between MD-4 vs MD-2
(p=0.040; g= 0.52 [-0.15, 1.21]) for DOMS and
between MD-4 vs MD (p=0.042; g=0.86 [0.16, 1.58])
for total HI.

DISCUSSION

In this study, the aim was to analyse and compare the
internal TL between training sessions and match-days
from the same women’s Portuguese League team. It is
noteworthy to report that soccer team used for this
study was consistently ranked among the top five
seeds in the national Women’s Soccer League (BPI
League).

Our results showed that there are substantial
differences for RPE and s-RPE when comparing
training sessions, MD-5> MD-4> MD-2. Regarding
RPE, there was a decrease over the training

microcycle, with differences between MD-5 and MD-
4 compare with MD-2 and between MD-5, MD-4 and
MD-2 compare with MD. In terms of training
methodology and periodization, there would be a
pattern in the microcycle. The pattern on the three
training sessions was usually composed of a first
training session (MD-5) in which the exercises of
small-sided games, exercises of ball possession games
and the circuits of specific strength and specific
resistance were predominated. In MD-4, it was used
exercises that requested higher intensities of aerobic
resistance training, with the tactical games with larger
spaces and a higher number of players. Finally, in MD-
2, standardized exercises and the achievement of the
goal were sought, fundamentally with the use of a few
athletes and, consequently, requesting the use of
speed, acceleration, and speed on the skills execution.

Regarding the s-RPE, there was also a decrease in TL
over the microcycle, with differences between MD-5
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and MD-4 compare with MD. From the authors'
knowledge there was a paucity in studies that address
the weekly training load distribution pattern in
female's soccer, however the results found are in line
with those reported in male's soccer (Malone et al.,
2015; Stevensetal., 2017; Oliveiraetal., 2020, 2019a,
2019b).

The RPE values obtained are higher in matches,
revealing that the matches’ internal loads are the
stimulus with the greatest impact on the perceived
fatigue of the players, although HI did not present
higher values in the following day of the match.
According to these results, matches were rated hard to
very hard, which corroborates those presented by
Wright et al. (2020) who also stated that compared to
matches, soccer training sessions were rated
substantially easier for all exertion types. The fact that
the training sessions’ RPE was lower than matches are
in accordance with results of both female's and male's
soccer studies, which reported that the training
sessions intensity is lower than matches intensity
(Wright et al., 2020; Malone et al., 2015; Stevens et
al., 2017; Oliveira et al., 2020, 2019a, 2019b).

A relevant observation was the fact that the matches’
RPE values present a higher standard deviation which
may be explained by less player effort due to their field
'position, status (starter, non-starter) or, due to the fact
that there were differences in the perception that each
one has in relation to their general physical condition
response to the effort made.

The same pattern as RPE was not found in s-RPE, in
which the match presents lower values, although not
statistically significant. Interestingly, regarding s-RPE
values, there were no differences between MD-5, MD-
4 and MD. These results were not usual in the
literature on male teams (Thorpe et al., 2016; Stevens
etal., 2017; Oliveira et al., 2019a), but this may be due
to the number of weekly training sessions for female
teams is inferior to that of the male teams. However,
the literature available with female soccer suggested
that, in relative terms, physiological demands

(percentage of heart rate and percentage of VOzmax)
during match-play were similar to those obtained for
male soccer (Stolen et al., 2005). However, Krustrup
et al. (2010) observed an average reduction of more
than 4% for most starters in elite female soccer
matches. The observed decrement appears to be
somewhat higher than the 2—-3% reduction determined
for male players (Krustrup et al., 2006; Mohr et al.,
2004; Rebelo et al., 1998), which may be because the
study investigated sprint  performance after
competitive matches and not friendly matches as in the
other studies (Krustrup et al., 2010). Moreover, it
could also be due to differences in training status or
gender-specific fatigue development (Kent-Braun et
al., 2002).

Regarding training duration, differences along the
microcycle MD-4 > MD-5 > MD-2 > MD were
observed. These findings were probably due to the
training planning and periodization strategy
performed by the coach who privileges the MD-5 with
high-intensity activities, like small-sided games that
require more training duration. From the information
provided to us by the team coach, in MD-4, the
training session privileged low volume exercises to
stimulate aerobic capacity and focus on tactical team
issues to develop the squad’ match model. The MD-2,
last training of the week, was characterized by
incorporating exercises that privilege sprint and short
high-speed runs in low volume short game situations
with the intention of preparing the squad for the match.

To the authors’ knowledge, this is the first study
investigating the variance of HI across microcycles in
elite female professional soccer players. Although
some authors (Scott et al., 2020) claimed that the
ordinal wellness ratings do not meaningfully report to
within-player previous or subsequent external loads in
training or matches, numerous authors (Alexiou &
Coultts, 2008; Rabbani et al., 2019; Los Arcos et al.,
2016; Polito et al.,, 2017; Clemente et al., 2017;
Oliveira et al., 2020, 2019a, 2019b; Impellizzeri et al.,
2019) claimed that the HI showed to be a useful
measure for monitoring match- and training load-
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induced fatigue in soccer players. In the present study,
the results of the HI indicated that fatigue, DOMS and
total HI were highest on MD-4. Ispirlidis et al. (2008)
reported significant decreases in performance and
biological alterations up to 72 hours after soccer
matches, which corroborates with the highest fatigue,
stress and sleep quality levels on MD-5 and MD-4.

In general, Hooper’s categories indicated good mean
levels, with low DOMS. As far as we know, there are
no studies with reference to HI in female soccer
players. When compared to female basketball players
(Clemente et al., 2019), the present values are higher,
which indicates that soccer players had less recovery
capacity, although they had fewer weekly training
sessions than the basketball players in the study by
Clemente et al. (2019). The same study analyzed the
internal load during training sessions that occurred
two or three days before a match. In our study results
indicated higher internal loads during training sessions
that occurred on MD-4, which was the session training
with more significant differences, either with MD-2
(DOMS) or with the match (fatigue and total HI).
These data could show that regarding fatigue and
DOMS, the MD-5 and MD-4 training were very close
to each other regarding to the time variable, as there
was only one day between the two, it could show an
error in the planning and periodization of training
although, in most cases, it is not the responsibility of
the technical team as they feel obliged to train these
days due to the club conditions and limited facilities
that clubs offer to their teams. However, from the
analysis of weekly TL distribution, it appeared that
there was a load decrease (tapering phase) in the last
training session before a match (MD-2), which was
accompanied by an increase in wellness status on a
match day.

In general, Hooper’s categories indicated good mean
levels, with very low DOMS, stress, and fatigue and
very good sleep quality. The results of this study
corroborate with Manzi et al. (2010), who reported the
use of a tapering strategy before matches in
professional basketball, with lower s-RPEs on the day

before a match. It was noteworthy that Manzi et al.
(2010) and Clemente et al. (2019) showed higher loads
in some training sessions a s-RPE of approximately,
600-800 AU, while the average s-RPE of the present
study is lower. Although wellness status can be
influenced by extra-training factors (Haddad et al.,
2013; Hooper and Mackinnon, 1995; Scott et al.,
2020), the tapering phases before matches may have
contributed to improve players’ overall wellness, since
the load decrease on the day before a match was
accompanied by improvements in the players’ total
HI, DOMS, fatigue, and sleep quality on a MD. Due
to differences between sports (soccer vs. basketball),
future studies should investigate the impact of the
training session and matches per week on soccer
players’ performance, as well as the relationship
between wellness status and sport performance.

The results from the present study should not be
generalized because it has been reported that a higher
workload is performed by players at higher
competition level compared with players at moderate
levels in female players (Mohr et al., 2008; Mohr et
al., 2004; Gabbett & Mulvey, 2008) and the analyzed
games are of national level. Also, the small sample
size does not allow to generalize the results.

Moreover, there are other contextual factors that could
influence the interpretation of our results such as
player positions, player status, match results, match
location, and quality of opponents (Oliveira et al.,
2020).

In addition, we were also unable to quantify external
load within this study which may limit our
understanding of the specific types of activity that
result in a given internal response (for example, we do
not know if a higher s-RPE in a match or training
session is due to greater total distance covered or the
requirement to repeat more bouts of high-speed
running). Therefore, we suggest that future studies
would consider such contextual factors. Also, it would
be relevant to include some global/local positioning
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system measures to better understand in internal and
external load would relate to each other.

Other suggestion for future studies is to analyze intra-
and inter-week variations of wellness such as in the
study of Nobari, Fani, et al. (2021).

Meanwhile, the present study represented the actual
competitive national level from 2019-20 in-season.

CONCLUSIONS AND
APPLICATIONS

The results showed that there is a higher TL (RPE and
s-RPE) on the first and second training sessions of the
week (MD-5 and MD-4) than in the last training
session (MD-2). Furthermore, matches presented the
highest internal workload. Results from HI showed
that sleep, fatigue, stress and DOMS was well fair
controlled by coaches and staff from the beginning of
the microcycle until the MD. This means that TL was
adjusted to improve players’ wellness until the day of
the match.

Through easy, valid and low-cost tools such as the
RPE, s-RPE and HI, this study provided relevant
information to the staff teams of Portuguese elite
women’s league clubs to better prepare their athletes
for the match, especially for those that trained three
times a week. For coaches and practitioners, the study
generates reference values for professional players
which can be considered when planning training
sessions.
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