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Load Management

Excessive and rapid changes in training load are 
likely responsible for a large proportion of non-
contact, soft tissue injuries.

There is a stereotype that physiotherapists and 
doctors advocate to reduce training loads so 
that fewer athletes will succumb to load related 
injuries.



Measuring Training Load
• External load – meters swum, reps and sets lifted, 

number of throws / collisions.

• Internal load – rate of perceived exertion (RPE), heart 
rate or lactate.



Measuring Training Load

• The physical characteristics of the athlete (e.g. 
chronological age, training age, injury history 
and physical capacity) combined with the 
applied external and internal training loads 
determine the training outcome.



Measuring Training Loads

• Identical external training loads could elicit 
considerably different internal training loads 
in two athletes with vastly different individual 
characteristics:
– An overweight, middle aged male will have very 

different physiological and perceptual responses 
to an 800m effort than a trained runner.  

– Although the external load is identical the internal 
training load will be much higher in the older, unfit 
individual.



Measuring Training Load

• A sessional-rating of perceived exertion has 
been used to quantify the internal loads of 
athletes.

• At the completion of each session, athletes 
provide a 1-10 ‘rating’ of the intensity of the 
session.

• The intensity of the session is multiplied by 
the session duration to provide training load.



Measuring Training Load

• The units are ‘RPE units x minutes’ or 
‘arbitrary units’.

• Can also use:

– RPE x kg’s lifted

– RPE x km’s running / swimming

– RPE x number of reps

• Consistency is key



External Workloads and Injury

• There are established thresholds for injury in 
many sports:

– Youth baseball pitchers who threw over 100 innings in 
a season had a 3.5 times greater injury risk than 
players who threw fewer than 100 innings.

– Fast bowlers who bowled more than 50 overs in a 
match were at increased risk for up to 28 days.

– Bowlers who had less recovery between sessions 
(<2days) had an increased relative risk of injury 
(relative risk=2.4)



Internal Workloads and Injury

• Higher training loads were associated with 
greater injury rates (derived from session RPE) 
and training injury rates across a playing 
season in semiprofessional rugby league.

• Furthermore, over a 3 year period, reduced 
training loads markedly reduced injury rates in 
the same cohort of players.



Week to Week Change

• Accepting that high absolute training loads are 
associated with greater injury risk, S&C 
coaching practitioners must also consider how 
week to week changes in training load 
independently influence injury risk.

• A study on AFL showed that 40% of injuries 
were associated with a rapid change (>10%) in 
weekly training load in the preceding week.



Week to Week Change

• When training load was fairly constant 
(ranging from 5% less to 10% more than the 
previous week) players had <10% risk of injury. 

• However, when training load was increased by 
15% or more than the previous week’s load, 
injury risk escalated to between 21% and 49%.  





Acute : Chronic load

• Acute load – total arbitrary units of the last 7 
days.

• Chronic load – the rolling average of the most 
recent 3-6 weeks.

• If the acute load is low and chronic load high the 
athlete will be in a well-prepared state 
(acute:chronic = .08 -1)

• If the acute load is high and chronic load low the 
athlete will be in a state of fatigue 
(acute:chronic = >1.10)



Acute:Chronic Load

• Cricket – acute:chronic workload >1.5 resulted in 
2-4 x greater injury risk in subsequent 7 days

• Rugby league and soccer – acute:chronic
workload >1.5 resulted in significant increased 
risk of injury

• Cricket, AFL and Rugby League – acute:chronic
workload 0.8-1.3 was found to be the ‘sweet 
spot’ and >1.5 was found to be the ‘danger zone’.





Train Harder AND Smarter

• Although evidence linking greater training 
loads and high injury rates is compelling, 
focusing on the negative aspects of training 
detracts from the many positive adaptations 
that arise from the training process.

• Wrapping athletes in cotton wool will not 
bring on-field success and we need to accept 
some level of increased risk of injury.



Train Harder AND Smarter

• There is also evidence demonstrating that 
training has a protective effect against injury.

• Cricket, Rugby Union, Baseball, AFL and Soccer 
have all demonstrated a ‘U’-shaped 
relationship between workload and injury 
indicating that both inadequate and excessive 
workloads are associated with injury.


