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Background Few studies have examined the association
between the acute:chronic workload ratio (ACWR) and com-
plaints/injuries in young tennis players. Primary aims: to inves-
tigate if accumulated external workload ‘spikes’ in ACWR of
tennis training, match-play and fitness training, and if high or
low workload/age ratio, were associated with the rate of
shoulder complaints/injuries in competitive adolescent tennis
players. Additional aims: to report the incidence of com-
plaints/injuries stratified by sex and level of play, and describe
shoulder injury characteristics.
Hypothesis Rapid increases in external workload are associated
with the incidence of shoulder complaints and injuries.
Study design Cohort study.
Level of evidence 3
Methods At baseline 301 adolescent competitive tennis players,
13–19 years, were screened and followed weekly for 52 weeks
with questionnaires, in years 2018–2019.

Information about time varying accumulated external work-
load spikes (uncoupled ACWR >1.3), and workload/age ratio,
in 252 uninjured players were used in Cox regression analyses
with the outcomes shoulder complaints (�20) and injuries
(�40) (Oslo Sports Trauma Research Center Overuse Injury
Questionnaire).
Results For each additional workload spike in tennis training/
match-play the Hazard Rate Ratio (HRR) was 1.26 (95% CI:
1.13 – 1.40) for a shoulder complaint, and 1.26 (95% CI: 1.15
– 1.39) for a shoulder injury. The HRR for fitness training was
1.11 (95% CI: 1.02 – 1.20) for a shoulder complaint, and 1.18
(95% CI: 1.09 – 1.27) for a shoulder injury. Workload/age ratio
was not associated to the rate of shoulder complaints or injuries.
Conclusion Accumulated external workload spikes of tennis
training, match-play and/or fitness training are associated with
a higher rate of shoulder complaints and shoulder injuries in
competitive adolescent tennis players.
Clinical relevance Consistency in training load on a weekly
basis is most likely more beneficial for adolescent tennis play-
ers regarding shoulder complaints/injuries than a training
schedule comprising rapid increases (i.e. spikes) in workload.
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Background The risk of injury in professional rugby union is
high compared with other sports. Modifiable risk factors such
as training load provide an attractive target for risk
management.
Objective To explore the influence of training load and other
known risk factors on soft tissue injury risk.
Design Observational cohort.
Setting Thirteen professional (English Premiership) rugby clubs
over two seasons.
Patients (or Participants) During two seasons, 433 and 569
players were recruited, resulting in 1002 player-seasons from
696 unique players.
Interventions (or Assessment of Risk Factors) Training load met-
rics (session Rating of Perceived Exertion), previous injury,
previous concussion, match minutes, age and position.
Main Outcome Measurements Soft tissue injury hazard (daily
risk).
Results Age and position were unclear risk factors for injury
(p-values: 0.20–0.49 for age and 0.40–0.97 for position). Play-
ers without a previous injury were at the lowest risk of subse-
quent injury, while the greater the number of previous
injuries, the greater the risk for subsequent injury. Playing
‘moderate-high’ and ‘high’ match minutes was associated with
a lower risk of injury than players with ‘low’ match minutes.
Unexpectedly, having a previous concussion was associated
with a lower risk of injury than players without a previous
concussion. For training load measures, 3-day acute load
showed no clear relationship with injury risk, while moderate-
high 14-day chronic loads (248–337 daily AU) demonstrated a
‘likely’ harmful effect on injury risk (Relative Risk: 1.4, 95%
CIs:1.1–1.8).
Conclusions Clear associations between injury risk and chronic
training load measures were identified, as well as associations
with previous injury, previous concussion and match minutes.
These findings support the need for careful individualised load
management and athlete profiling to include other risk factors
(e.g., previous injury, previous concussion and match minutes).
This should be undertaken to inform risk management deci-
sions in athlete training programmes.
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Background Risk of overuse injury is often monitored
through the acute:chronic workload ratio (ACWR), where
workload is the quantity or magnitude of loading cycles.
However, weighting the loading magnitude by raising it to a
power equal to the slope of the stress-life curve for the tis-
sue may give a better estimate of the damage accumulated
due to workload.
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