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Abstract

Knee and hip muscle strength of professional football players

from different competitive levels

Cintia Franca 123" Francisco Martins"*'12 Krzysztof Przednowek =4, Adilson

Marques='>%, Andreas Ihle"*'"#° Hugo Sarmento"1, Elvio Rubio Gouveia 128

! Department of Physical Education and Sport, University of Madeira, 9020-105 Funchal,
Portugal

2LARSYS, Interactive Technologies Institute, 9020-105 Funchal, Portugal

$Research Center in Sports Sciences, Health Sciences, and Human Development (CIDESD),
5000-801 Vila Real, Portugal

4 Institute of Physical Culture Sciences, Medical College, University of Rzeszow, 35-959
Rzeszow, Poland

® CIPER, Faculty of Human Kinetics, University of Lisbon, 1495-751 Lisbon, Portugal
®ISAMB, Faculty of Medicine, University of Lisbon, 1649-020 Lisbon, Portugal

" Department of Psychology, University of Geneva, 1205 Geneva, Switzerland

8 Center for the Interdisciplinary Study of Gerontology and Vulnerability, University of
Geneva, 1205 Geneva, Switzerland

% Swiss National Centre of Competence in Research LIVES—Overcoming Vulnerability: Life
Course Perspectives, 1015 Lausanne, Switzerland

10 University of Coimbra, Research Unit for Sport and Physical Education (CIDAF), Faculty
of Sport Sciences and Physical Education, 3004-504 Coimbra, Portugal

*E-mail: cintia.franca@staff.uma.pt

Conflict of interest: nothing to declare. Funding: The authors (C.F., F.M., and E.R.G.) recognise
the support by LARSYS — the Portuguese national funding agency for science, research, and
technology (FCT) pluriannual funding 2020-2023 (UIDP/50009/2020).

In football, knee and hip muscle strength assessment have been recommended for injury
prevention (Mosler et al., 2017; Namazi et al., 2019). Additionally, bilateral strength
differences in the knee and hip joints have been related to an increased risk of injury. The
aims of this study were threefold: (1) to compare knee and hip muscle strength
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performance between professional players competing at different levels; (2) to assess
bilateral strength differences according to the preferred leg (PL) and the non-preferred
leg (NPL); and (3) to compare knee and hip muscle strength performance in two-time
moments of the season. This study considered 33 professional football players: 13 were
in the elite group (EG) competing in the First Portuguese Football League, and 20 were
in the sub-elite group (SEG) competing in the Fourth Portuguese Football League.
Participants were assessed for body composition, isokinetic knee strength at 60°s, and
hip adduction strength at two-time moments (TM) separated by five months. Peak torque
normalised by bodyweight (PT/BW) of knee extensors (KE) and knee flexors (KF) were
used for analysis. The differences between groups in strength were analysed using the
Mann-Whitney U test. The Wilcoxon Signed Rank Test was conducted to verify
differences between the performance of the PL and NPL in each group and to compare
the performance between TM1 and TM2. At TM1, the EG presented a significantly better
performance in KF PT/BW and hip adduction strength for the PL and NPL (p <0.01). In
TM2, the EG performed substantially better in KE PT/BW and KF PT/BW (p <0.01). In
both groups, no substantial bilateral strength differences were observed in knee and hip
adduction performance. From TM1 to TM2, significant increases were found in knee
strength in both groups (p < 0.01). Overall, the EG players outperformed their lower-
division peers in strength assessments significantly. The results also indicate significant
knee and hip muscle strength increases during the season (except for the EG in hip

adduction strength), probably as a response to the exposure to training and competition.
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