Bond University
Research Repository

Injury Predictability of Acute:Chronic Workload Ratios: A Systematic Review and MetaAnalysis
Maupin, Daniel; Schram, Ben; Orr, Rob Marc

Published: 01/05/2019

Document Version:
Peer reviewed version
Link to publication in Bond University research repository.

Recommended citation(APA):
Maupin, D., Schram, B., & Orr, R. M. (2019). Injury Predictability of Acute:Chronic Workload Ratios: A
Systematic Review and Meta-Analysis. Poster session presented at World Confederation for Physical Therapy
Congress 2019, Geneva, Switzerland.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
For more information, or if you believe that this document breaches copyright, please contact the Bond University research repository
coordinator.

Download date: 15 Nov 2019

Injury Predictability of Acute:Chronic Workload Ratios: A Systematic Review
and Meta-Analysis
Danny
1Faculty

1*
Maupin ,

Ben Schram

2
PhD ,

Robin Orr

2
PhD

of Health Sciences and Medicine, Bond University, Gold Coast Australia; 2Tactical Research Unit Bond University, Gold Coast, Australia
*Contact Details: dmaupin@bond.edu.au

Introduction
• Low injury rates have previously been correlated
with sporting team success1, highlighting the
importance of injury mitigation programs.
• The use of monitoring and optimizing training load
has increased in elite sport as an effective tool to
reduce injury risk while ensuring improvements in
fitness.
• One particular method, Acute:Chronic Workload
Ratios (ACWR), has been used to monitor an
athlete’s level of preparedness2. ACWR can be
calculated via a rolling average of exponentially
weighted moving averages (EWMA)3.
• It has previously, been theorized that ratios between
0.80-1.30 will provide the lowest risk of injury2.
(Figure 1) While this number has been supported by
individual studies4,5, no evaluation of the literature
as a whole has yet been performed.
Figure 1: ACWR and Injury Risk Reproduced from
Tim Gabbett2

Methods

• This research supports ACWR as a tool to predict
injury risk, while the utilization of EWMA may be
a more a sensitive measure.

• Pubmed, Embase, CINAHL, and Sports Discuss
databases were searched using key search terms,
developed through a preliminary review of the
literature and using subject matter experts.

• Ratios between 0.80 to 1.30 appear to result in the
lowest injury risk. Sporting clinicians may wish to
utilize higher loads for greater increases in fitness,
though this review did not examine ACWR and its
effect on fitness.

• Duplicates were removed, and articles were
screened using inclusion and exclusion criteria
established prior to screening.
• The Downs and Black checklist was used to
critically appraise included studies and provide a
strength of evidence for this method of injury risk
prediction.

Recommendations

• Further research should attempt to use more
standardized measures to allow for more
objective results, though this will always be
impacted by differences in sports.

• A Kappa analysis was performed to investigate the
level of agreement between raters (DM & BS) with
the final score settled by consensus (RO).

• Further research on the effects of ACWR on
fitness is needed to further guide clinicians.

• The scoring system proposed by Kennelly was
used to grade the final score. Relevant data were
extracted, tabulated, and synthesized.

• Utilizing ACWR is an effective tool to predict
injury risk, but other methods of monitoring
training load should not be ignored.

Results

References

• Almost perfect interrater agreement (κ = 0.954)
existed between raters on the Downs and
Black.
• There was a high variety between studies with
different variables studied (total distance versus
high speed running), as well as differences
between ratios analyzed (1.50-1.80 versus
≥1.50), and reference groups (0.80 to 1.20
versus ≤0.85). (Figure 2)
• Considering this variability, it does appear that
utilizing ACWR for external (e.g. total
distance) and internal (e.g. heart rate) loads
could be effective for predicting injury risk.

Purpose
• The aim of this systematic review was to identify,
critically appraise, and synthesize key findings in
the literature regarding ACWR to determine if a
relationship exists with musculoskeletal injury risk
in sports and, if so, which ratios may result in the
lowest risk of injury.

Discussion and Conclusion

Figure 2: ACWR Injury Predictability Forest Plot

• Calculating ACWR via EWMA may potentially
result in a more sensitive measure of injury
risk.
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• There also appears to be a trend towards the
ratios of 0.8 to 1.3 demonstrating the lowest
risk of injury.
sRPE: session Rating of Perceived Exertion, HSR: High Speed Running, PL: Player Load, TD: Total
Distance, LSR: Low Speed Running, MSR: Medium Speed Running, SD: Sprint Distance, ACC:
Acceleration Effort, DEC: Deceleration effort
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