https://www.tandfonline.com/doi/full/10.1080/17461391.2021.2006316?scroll=top&needAccess=true

The burden of injuries according to maturity status and timing: A twodecade study with 110 growth curves in an elite football academy
Xabier Monasterio
Susana M. Gil
Iraia Bidaurrazaga-Letona
Jose A. Lekue
Juan M. Santisteban
Gontzal Diaz-Beitia
Dae-Jin Lee
Lore Zumeta-Olaskoaga
Imanol Martin-Garetxana
Eder Bikandi
Jon Larruskain
a. Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country (UPV/EHU)
Leioa, Spain; b. Medical Services, Athletic Club Lezama, Spain
Accepted author version posted online: 12 Nov 2021, Published online: 13 Dec 2021

https://doi.org/10.1080/17461391.2021.2006316

Injuries have a negative impact on the development of football players. Maturation is
a potential risk factor for football injuries but available data on this topic provide
limited evidence due to methodological shortcomings. The aim of this study was to
describe the injury burden of male academy football players according to growth
curve-derived maturity status and timing. Injury and growth data were collected from
2000 to 2020. Longitudinal height records for 110 individual players were fitted with
the Super-Imposition by Translation and Rotation model to estimate age at peak
height velocity (PHV). Players were clustered according to maturity status (pre-,
circa-, post-PHV, or adults) and timing (early, on-time, late maturers). Overall and
specific injury burdens (days lost/player-season) and rate ratios for comparisons
between groups were calculated. Overall injury burden increased with advanced
maturity status; pre-PHV players had 3.2-, 3.7-, and 5.5-times lower burden
compared with circa-PHV, post-PHV, and adult players, respectively. Growth-related
injuries were more burdensome circa-PHV, while muscle and joint/ligament injuries
had a higher impact post-PHV and in adults.
Further, in the pre-PHV period, late maturers showed lower burden of overall,
growth-related, anterior inferior iliac spine osteochondrosis, and knee joint/ligament
injuries compared with on-time maturers. In adult players, however, injuries were
less burdensome for early maturers than on-time and late maturers. In addition,
joint/ligament injuries of adult late maturers were 4.5-times more burdensome than
those of early maturers. Therefore, monitoring maturity seems crucial to define

each player’s maturation profile and facilitate design of targeted injury
prevention programs.



Highlights



Injury burden is significantly lower in football players at pre-peak height velocity
(PHV). Growth-related injuries are most burdensome circa-PHV, while muscle
and joint/ligament injuries are more burdensome post-PHV and especially in
adults.



Before PHV, growth-related and knee joint/ligament injuries have lower burden
in players who mature late than those who mature on-time. Adult late maturers
have greater burden of overall and joint/ligament injuries than early maturers.



Football academies should regularly assess the maturity status and timing of
young football players, as the impact of injuries varies with maturation status and
timing.



Management of the maturity-related injury risk profile, in combination with other
relevant factors (training load, neuromuscular and biomechanical factors,
physiotherapy, coaching, communication, psychosocial factors …), might help
improve the success of player development programs and protect the health of
young football players.
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Monitoring maturity seems crucial to define each player’s maturation profile
and facilitate design of targeted injury prevention programs.

