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Longitudinal assessment of physical performance in soccer players by
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Abstract: The training load and recovery status has been assessed to ensure appropriate
training and intensity levels in team sports. The training load quantifications can be breakdown
in external load and/or internal load, providing insights about the dose-response. The external
load is defined as the performed work, such as speed and covered distance, regardless the
internal characteristics. Otherwise, the internal load reveals the training physiological and
psychological stress. The current research project intends to assess fatigue and recovery levels
by internal and external load. This is a longitudinal design (2 years), following-up the training
mesocycles in U-15, U-17 and U-19 football players. The evaluation includes five season
phases: (1) pre-season (or baseline); (2) beginning of the season (in-season or mid-phase); (3)
half of the mid-phase; (4) end of mid-phase; (5) post-season. Each mesocycle corresponds to
two weeks and each week represents a microcycle. Heart rate (HR) assess will be performed at
5 Hz intervals using short-range radio telemetry (Polar RS800cx®). The external load measures
will be obtained by the global 10 Hz global positioning systems (GPS) devices (STATSports
Apex®) with 100Hz tri-axial accelerometers. The perceived exertion will be evaluated after
each training session and match-play, through the rating of perceived exertion (RPE) scale. The
measurement of accumulated fatigue will be obtained by Total Quality of Recovery (TQR)
scale, before each training session or match-play. The fatigue levels will be based on: post-
exercise recovery heart rate (HRR), heart rate variability (HRV), HR-RPE ratio and
neuromuscular fatigue. HRR will be calculated by the difference between HR at the end of
training/match-play and the registered HR after 60 seconds of recovery. The fatigue levels will
be assessed by the HR variability. Altogether, it is intended to assess the training loads
variation between trainings and intra-training (exercise and training phases) over the different
season phases.
Keywords: training load, fatigue, recovery, prriodization, soccer.
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Analise longitudinal da performance de jovens futebolistas de formacgao
através de indicadores de carga interna e carga externa

Resumo: A carga de treino e o estado de recuperacao foram avaliados para assegurar niveis
adequados de treino nos desportos coletivos. A quantificagdo da carga de treino pode ser
dividida em carga externa e/ou carga interna, fornecendo informacdes sobre a dose-resposta.
A carga externa define o trabalho realizado, independentemente das caracteristicas internas.
Por sua vez, a carga interna revela o stress fisiolégico e psicolégico. O atual projeto de
investigacdo pretende avaliar os niveis de fadiga e recuperacdo através de indicadores de
carga interna e externa. Trata-se de um design longitudinal (2 anos), avaliando os mesociclos
de treino em jogadores de futebol sub-15, sub-17 e sub-19. O follow-up inclui cinco fases de
época: (1) pré-época; (2) inicio da época; (3) metade da época; (4) fim da época; (5) pds-época.
Cada mesociclo corresponde a duas semanas e cada semana representa um microciclo. A
avaliagdo da frequéncia cardiaca (FC) sera realizada a intervalos de 5 Hz através de telemetria
de curto alcance (Polar RS800cx®). As medidas de carga externa serdo obtidas por dispositivos
de sistemas de posicionamento global (GPS) de 10 Hz (STATSports Apex®) com acelerémetros
tri-axiais integrados de 100Hz. A percecdo de esfor¢o sera avaliada apds cada sessdo de treino
e jogo, através da escala de perce¢do do esforco (PSE). A medicdo da fadiga acumulada sera
obtida pela Qualidade Total de Recuperacgdo (TQR), antes de cada sessdo de treino ou jogo. Os
niveis de fadiga serdo baseados em: FC de recuperagdo pds-exercicio, variabilidade da FC, racio
HR-RPE e fadiga neuromuscular. A variabilidade da FC serd calculada pela diferenca entre a FC
no final do treino/jogo e a FC registada apds 60 segundos de recuperacdo. Os niveis de fadiga
serdo avaliados pela variabilidade da FC. No conjunto, pretende-se avaliar a variacdo das
cargas de treino ao longo das diferentes fases da época.

Palavras-chave: carga de treino, fadiga, recuperacgao, periodizagao, futebol.

202



