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Hamstring strain injuries (HSIs) are the most common time loss injury sustained in male Australian Football League

(AFL) athletes, causing significant financial cost, time cost, and impaired team and individual performance. In a

squad of 42 players, HSIs accounted for 4.86 new injuries sustained by players per club per AFL season in 2020.

This is consistent with injury reporting over the last decade in AFL, despite best efforts to reduce the rate. This

scoping review sought to firstly identify the reported hamstring injury prevention risk factors in elite AFL, discern the

impact of these factors, and map the gaps in the current literature using a biopsychosocial understanding of injury

prevention. The scoping review process was based on the Askey and O’Malley framework. Five relevant online

databases (MEDLINE, Proquest, CINAHL, SPORTdiscuss, and EMBASE) were systematically searched using a

series of Boolean and operator terms following the PRISMA-ScR protocol using the criteria: (1) assessing male

professional/elite athletes in AFL; (2) written in English and peer-reviewed; (3) full text available; and (4) published

after 2006. Only manuscripts that fit the search terms and inclusion criteria were retained in the scoping review.

Following an initial search, 246 potential studies were identified, with 12 studies meeting the inclusion criteria after

full-text screening. The risk factors examined were subclassified into modifiable and non-modifiable categories.

Modifiable factors include high-speed running exposure, gluteus medius activation, eccentric hamstring strength,

shorter bicep femoris fascicle length, use of interchange, and hamstring stiffness. Non-modifiable factors include

previous history of HSI and limb injury, age, and size of injury on MRI. This scoping review highlights the need for

continued monitoring of high-speed running volumes as rapid increases in completed distances present as a

substantial risk factor. The modifiable mechanistic risk factors of eccentric hamstring strength and hamstring

stiffness were identified as important components of player screening to reduce the risk of future HSI. Risk factors

identified throughout will help develop comprehensive injury profiling for athletes. Further research is warranted to

develop a holistic approach to injury profiling.

professional athletes  screening tool  lower limb  soft tissue  field sport

Australian Rules Football is a contact sport involving high-speed running, rapid change of direction, kicking, and

ground ball maneuvers . The Australian Football League (AFL) is the pinnacle competition for Australian Rules

Football, with 18 teams competing over 23 rounds in-season and up to four games in the final series over seven

consecutive months per year to win the grand final. The league also seeks to evolve the rules of the game, with the

intent of maximizing commercial revenue through increasing spectator interest and viewership, and balancing

these needs with player safety. In 2006 the AFL implemented rule changes aimed at increasing game speed which

have the potential to effect historical HSI risk and rates. These changes included a 30-s limit for set shots and a

4.5-m protected area around players taking free kicks or marks. Hamstring strain injuries (HSIs) were the most
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common time loss injury sustained in male AFL athletes in 2020 . This statistic for time loss is also consistent with

injury reporting over the past decade . In a squad of 42 players, HSIs accounted for 4.86 new injuries

sustained per club per AFL season in 2020, with 74% occurring during matches and the remainder occurring during

training . The recurrence rate on the ipsilateral side within the same season was the sixth-highest injury, with a

20% recurrence rate . HSIs result in significant financial loss to the AFL clubs, with the average cost of a single

HSI increasing by 56%, from AUD 25,603 to AUD 40,021 . Therefore, it is critical to identify risk factors that

potentially reduce the rate of injury and financial burden within the AFL .

Injury literature classifies the risk factors associated with any particular injury as either non-modifiable or modifiable

. A non-modifiable risk factor is defined as a factor that is inherent to the individual injured and cannot be modified

by intervention or circumstance . In contrast, a modifiable risk factor responds to change or intervention positively

or negatively . The two most discussed non-modifiable risk factors for HSIs are increasing player age and

previous history of HSI . Recent research has centered around identifying modifiable risk factors for HSI’s in

the AFL that can be targeted through interventions such as eccentric knee flexor strength during the Nordic

hamstring exercise or biceps femoris long head fascicle length . This focus aligns with the findings of

Bourne et al. , who highlighted that hamstring muscle architecture and strength measurements provide valuable

insights into HSI risk profiles. They reported that previously injured hamstrings displayed alterations in muscle

architecture and reduced eccentric strength, supporting the importance of these modifiable factors in injury

prevention strategies. Importantly, if possible, identified modifiable risk factors and the tools for monitoring these

factors should reflect the debate on the mechanism of injury i.e., strain vs force . The strain-induced model

proposes that excessive muscle lengthening during eccentric contractions leads to injury, while the force-induced

model suggests that excessive muscle forces, regardless of length changes, are the primary cause. The work of

Bourne et al.  highlights that both architectural factors (related to strain) and strength deficits (related to force

capacity) play important roles in reinjury risk, suggesting an integrated approach may be most appropriate.

However, a lack of consensus exists around which factors are predictors of injury or how regularly testing should

occur, which also reflects the conjecture on the mechanism of injury. Considering the range of modifiable factors in

preventing HSI, identifying a comprehensive screening test or tests to monitor HSI risk in AFL players may assist in

mitigating the risk of injury.

Anecdotal evidence from allied health professionals recognizes player health as multifactorial, and all elements of

the athlete should be considered when identifying risk factors related to HSIs. It has been identified that a stressful

family or workplace situation may affect the body’s capacity to recover from training loads that were previously well

tolerated, leading to an increased risk of an athlete sustaining a HSI . Considering the interplay between

biomechanical and psychosocial factors leading to injury (such as variations in factors influencing external load and

internal capacity), exploring these factors holistically may assist in a better understanding of potential contributors

around the time of injury.

This study aimed to identify potentially useful HSI risk monitoring tools in elite field team sport athletes, specifically

for AFL athletes. In doing so, we sought to discern the impact of these monitoring tools and map the gaps in the

current literature using a biopsychosocial understanding of injury prevention. A scoping review was conducted over
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a systematic review as it is hypothesis-generating in nature, versus a systematic review which is hypothesis-

testing. A scoping review allowed us to identify knowledge gaps, scope the literature available, and clarify concepts

around HSI risk factors in the AFL. This scoping review may be helpful to a future systematic review to assess the

quality of evidence and challenge the hypothesis further .

References

1. Saw, R.; Finch, C.F.; Samra, D.; Baquie, P.; Cardoso, T.; Hope, D.; Orchard, J.W. Injuries in
Australian Rules Football: An Overview of Injury Rates, Patterns, and Mechanisms Across All
Levels of Play. Sports Health 2018, 10, 208–216.

2. AFL. Australian Football League 125th Annual Report 2021. 2021. Available online:
https://resources.afl.com.au/afl/document/2022/03/10/76a16be1-6439-4020-af33-
1cac86639f7e/2021-AFL-Annual-Report.pdf?_ga=2.37701280.1286951292.1649741969-
125751827.1649741969 (accessed on 10 September 2022).

3. AFL. 2012 AFL Injury Report. 2012. Available online:
http://i.nextmedia.com.au/Assets/AFLInjuryReportFor2012.pdf (accessed on 10 September 2022).

4. Orchard, J.W.; Driscoll, T.; Seward, H.; Orchard, J.J. Relationship between interchange usage
and risk of hamstring injuries in the Australian Football League. J. Sci. Med. Sport 2012, 15, 201–
206.

5. AFL. 2018 AFL Injury Report. 2018. Available online:
https://s.afl.com.au/staticfile/AFL%20Tenant/2018-AFL-Injury-Report.pdf (accessed on 10
September 2022).

6. Smith, N.A.; Franettovich Smith, M.M.; Bourne, M.N.; Barrett, R.S.; Hides, J.A. A prospective
study of risk factors for hamstring injury in Australian football league players. J. Sports Sci. 2021,
39, 1395–1401.

7. Sammito, S.; Hadzic, V.; Karakolis, T.; Kelly, K.R.; Proctor, S.P.; Stepens, A.; White, G.;
Zimmermann, W.O. Risk factors for musculoskeletal injuries in the military: A qualitative
systematic review of the literature from the past two decades and a new prioritizing injury model.
Mil. Med. Res. 2021, 8, 66.

8. Gabbe, B.J.; Bennell, K.L.; Finch, C.F.; Wajswelner, H.; Orchard, J.W. Predictors of hamstring
injury at the elite level of Australian football. Scand. J. Med. Sci. Sports 2006, 16, 7–13.

9. Verrall, G.M.; Slavotinek, J.P.; Barnes, P.G.; Fon, G.T.; Spriggins, A.J. Clinical risk factors for
hamstring muscle strain injury: A prospective study with correlation of injury by magnetic
resonance imaging. Br. J. Sports Med. 2001, 35, 435–439.

[18]



A Scoping Review for Hamstring Injury Risk Monitoring in Australian Rules Football | Encyclopedia.pub

https://encyclopedia.pub/entry/58398 4/4

10. Opar, D.A.; Ruddy, J.D.; Williams, M.D.; Maniar, N.; Hickey, J.T.; Bourne, M.N.; Pizzari, T.;
Timmins, R.G. Screening Hamstring Injury Risk Factors Multiple Times in a Season Does Not
Improve the Identification of Future Injury Risk. Med. Sci. Sports Exerc. 2022, 54, 321–329.

11. Opar, D.A.; Williams, M.D.; Timmins, R.G.; Hickey, J.; Duhig, S.J.; Shield, A.J. Eccentric
hamstring strength and hamstring injury risk in Australian footballers. Med. Sci. Sports Exerc.
2015, 47, 857–865.

12. Opar, D.A.; Williams, M.D.; Timmins, R.G.; Hickey, J.; Duhig, S.J.; Shield, A.J. The effect of
previous hamstring strain injuries on the change in eccentric hamstring strength during preseason
training in elite Australian footballers. Am. J. Sports Med. 2015, 43, 377–384.

13. Bourne, M.N.; Schuermans, J.; Witvrouw, E.; Aagaard, P.; Shield, A.J. Neuromuscular Factors
Related to Hamstring Muscle Function, Performance and Injury. In Prevention and Rehabilitation
of Hamstring Injuries; Thorborg, K., Shield, A.J., Opar, D.A., Eds.; Springer Nature:
Berlin/Heidelberg, Germany, 2020; pp. 117–144.

14. Picerno, P. The Hamstrings-Injury-Mechanism Debate: Are We Close to an Agreement? J. Sport
Rehabil. 2017, 26, 120–121.

15. Liu, H.; Garrett, W.E.; Moorman, C.T.; Yu, B. Injury rate, mechanism, and risk factors of hamstring
strain injuries in sports: A review of the literature. J. Sport Health Sci. 2012, 1, 92–101.

16. Bourne, M.N.; Duhig, S.J.; Timmins, R.G.; Williams, M.D.; Opar, D.A.; Al Najjar, A.; Kerr, G.K.;
Shield, A.J. Impact of the Nordic hamstring and hip extension exercises on hamstring architecture
and morphology: Implications for injury prevention. Br. J. Sports Med. 2017, 51, 469–477.

17. Esculier, J.-F.; Maggs, K.; Maggs, E.; Dubois, B. A Contemporary Approach to Patellofemoral Pain
in Runners. J. Athl. Train. 2020, 55, 1206–1214.

18. Munn, Z.; Peters, M.D.J.; Stern, C.; Tufanaru, C.; McArthur, A.; Aromataris, E. Systematic review
or scoping review? Guidance for authors when choosing between a systematic or scoping review
approach. BMC Med. Res. Methodol. 2018, 18, 143.

Retrieved from https://encyclopedia.pub/entry/history/show/130292


