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ootball is the world’s most popular sport but

also one of the most injury-prone. Professio-
nal players face extreme physical demands, whi-
le youth athletes are exposed to growth-related
vulnerabilities. In sports orthopaedics, scientific
research forms the foundation for evidence-ba-
sed prevention, diagnosis, and rehabilitation.
Without robust data, interventions remain em-
pirical; with it, they become systematic and ef-
fective. Our goal must therefore be to generate
this data with the help of studies, registries and
treatment guidelines.

overload injuries nevertheless happen, they should be
registered over a longer period of time and complete
leagues if possible.

Epidemiological cohort studies consistently show
high injury incidence in football. Elite youth acade-
mies report 6-8 injuries per 1000 hours of exposure. A
German study following 138 youth players recorded
109 injuries in one season, resulting in 2500 lost trai-
ning days. Acute injuries — such as hamstring muscle
strains, ankle sprains or ligament tears in the knee
- dominate match play, while overuse pathologies
(tendinopathy, apophysitis, stress fractures) cause
nearly half of training-related absences (3, 4).

Overuse injuries are particularly prevalent during
adolescence. A Norwegian cohort reported a weekly
prevalence of 12.8 % for overuse problems, mostly at
the knee. Chronic overload leads not only to reduced
participation but to long-term degeneration and ear-
ly osteoarthritis. Thus, continuous epidemiological
surveillance is indispensable to direct preventive
priorities and resource allocation.

Cluster-randomized trials have demonstrated that
structured neuromuscular warm-ups can reduce
injury incidence by nearly half. The FIFA 11+ Kids
programme, tested in more than 4000 players aged
7-13, decreased severe injuries by up to 74 % (4). Com-
parable reductions were found in female adolescents
and in male youth football (5). Meta-analyses con-
firm substantial protective effects across various
populations (7).

Beyond warm-up routines, sports orthopaedics
contributes by defining optimal recovery protocols,
individualized load progression, and strength con-
ditioning standards. Integration of GPS tracking,
force-plate analysis, and wellness metrics refines
risk models and allows early detection of overload.

To individually identify possible imbalances,
evidence based screening procedures have to be
established in sports medicine. Sports motor tests
offer a cost-effective and practical means to identify
individual deficits in strength, symmetry, coordina-
tion, mobility, and stability, all of which are crucial
for high sports performance. Especially as scientific
evidence of sports motor tests is still limited, more
structured research is needed with the goal to pre-
dict (as much as possible) injuries or overload.

Overuse injuries result from repetitive microtrau-
ma surpassing the body’s adaptive capacity. During
growth, structural imbalances and neuromuscular
immaturity increase this vulnerability. A recent
Delphi consensus (6) identified biological maturity,
asymmetrical strength, and inadequate periodisati-
on as principal contributors.

Scientific consensus also stresses the need to mo-
nitor externalload (training and match exposure) and
internal load (heart rate, perceived exertion, bioche-
mical responses). Bourdon et al. (1) proposed an in-
tegrated load model, showing that optimal workload
ratios reduce injury likelihood. Poor load control -
especially in congested match calendars — amplifies
risk for both acute and overuse pathology. If acute
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Sports orthopaedics connects scientific evidence to
clinical practice. Research informs diagnosis and in-
jury classification, therapeutical indications, and re-
habilitation protocols. Imaging studies distinguish
between structural grades of muscle and ligament
injuries, allowing tailored treatment and accurate
prognosis. Controlled trials guide decisions on ope-
rative versus conservative management of ACL, me-
niscal or cartilage injuries, balancing return-to-play
speed and re-injury risk.

Longitudinal orthopaedic research has revealed
clear date that e.g. recurrent ankle sprains, ligament
injuries lead to cartilage lesions and predispose
athletes to early degenerative joint disease. Thus,
sports orthopaedic involvement in prevention — not
just treatment - is critical to preserving long-term
musculoskeletal health.
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Young players differ biologically and biomechanically from
adults. Open growth plates, incomplete motor coordination,
and rapid bone elongation predispose them to apophyseal and
stress-related injuries. Injury incidence peaks during peak
height velocity (PHV), when bone length increases faster than
muscle adaptation. Strength and flexibility programmes tailo-
red to growth stage significantly reduce these risks.

Early specialization - focusing exclusively on football before
puberty - correlates with higher rates of overuse injuries and
even psychological problems. Studies advocate diversified mo-
vement exposure, structured rest, and careful monitoring of
cumulative load across school and club training environments.
Applying such evidence ensures safer athletic development and
reduces dropout from sport due to injuries or overload issues.

2. Longitudinal Cohorts - to evaluate chronic outcomes of
youth injuries but also to follow up the consequence of joint
injuries in young adults.

3. Implementation Science - to study adherence and real-world
integration of preventive programmes.

4. Integrative Analytics - combining biomechanics, imaging,
and load data to individualize injury prediction.

These directions mark a transition from isolated interven-
tions toward comprehensive, system-based injury prevention.
Nevertheless it remains of outmost importance to start with
studies and study protocols as a first step, and increasing com-
plexity should not be a reason to standstill.

At the professional level, injuries have both medical and finan-
cial consequences. UEFA data indicate that a club may lose
40-45 player-days per month to injury, equating to hundreds
of thousands of euros annually in salary costs alone. Scientific
injury prevention therefore offers tangible economic value by
maximizing player availability and prolonging careers.

Moreover, fixture congestion and travel overload threaten
recovery and health. Recent medical consensus statements
(FIFPRO, 2022) recommend maximum match density, man-
datory rest periods, and independent medical oversight. These
policy guidelines illustrate how research findings translate into
practical governance to protect athlete welfare.

Despite progress, challenges persist: inconsistent injury defini-
tions hinder meta-analysis; many prevention studies lack long-
term follow-up; and maturity, sex, or previous injury are often
uncontrolled confounders. Future research should prioritize.
1. Standardized Definitions and Reporting — as proposed by
Fuller et al. (2), enabling consistent data comparison.
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Scientific studies are indispensable to modern football medici-
ne. They quantify risk, identify modifiable factors, and evaluate
preventive and rehabilitative strategies with methodological ri-
gour. In both professional and youth football, research in sports
orthopaedics enables standardized diagnosis, targeted injury
prevention, individual improvement of physical imbalances,
evidence-based treatment, and sustainable athlete health.

As match intensity and competition density increase, em-
bedding science within everyday football practice becomes es-
sential. Continued support for longitudinal and intervention
studies will remain the cornerstone for protecting player welfa-
re, optimizing performance, and ensuring the sport’s long-term
vitality.
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