An investigation of the rate, type and nature of injuries associated with modified Australian Rules Football
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CHAPTER SEVEN

Discussion

7.1 Overview 

Our study took a unique look at young Australian Rules Footballers and how they play the game.  The future of Australian Rules Football depends in no small part on ongoing interest and participation in the game by young players and their parents.   Compared with research into adult, elite players, there has been little research undertaken into junior football, and this study provided a rare opportunity to understand more about the way the game is played by young Australians. By providing funding for research such as ours the AFL has demonstrated its commitment to safe and healthy participation in the game by underage players.   This should have a significant ‘spin-off’ effect of maintaining player and supporter bases as young people mature.  

Reducing injuries in young Australian Football players has been a major reason for the introduction of modified rules (Crichton 1996, Finch 1996). The current rule modifications for Australian Rules Football largely address the extent and nature of body contact, and playing area.  The rules do not appear to have been tested in any scientific sense to test whether they provide the intended protection to young players, and this study provides baseline information against which rule modification can be assessed.  

Our research provides a structured view of attributes of injury in young players.  We have provided information on physical attributes of young footballers, the types of injuries sustained from playing the game and how physical attributes are related to injury.  We have assessed our findings in relation to rule modifications and age-related growth spurts.  Our study builds on our previous research into young people’s sports participation and associated injury (Grimmer et al 1997, 1999), and uses other data sets for comparison to provide a picture of young Australian Rules footballers in comparison with their peers (Booth et al 1997, Centre for Allied Health Research longitudinal study (unpublished) 1999/2000, Pheasant 1988). We have attempted to synthesise our findings in ways that are meaningful for researchers, as well as players, coaches, parents, teachers, and sporting administrators.   By examining the rate, type and nature of injuries associated with modified Australian Rules, our study offers the peak body scientific research findings to support appropriate education strategies for young players, their coaches, teachers and parents.   

We anticipate that our study will provide the scientific basis for improved skill development approaches to improve young players’ health, safety and enjoyment in the sport.  This will have the outcome of promoting participation in Australian Rules Football as a desirable activity to boys and girls, and their parents, with the effect of maintaining and increasing numbers of young people interested in the sport.  

7.2 General findings

7.2.1 Mapping the system 

It took our research team considerable work prior to commencing the project to map the system of school and club competition, and to gain a picture of local application of rule modifications.  We needed to tap into a number of data sources to obtain this information and found that we needed to approach a number of individuals who had knowledge in specific junior competition areas.   Once the mapping was complete however, we found a system that gave all the appearances of working well, despite opportunities for individual interpretation of rules, and fragmentation of dissemination of information.  Local club officials and school coaches understand the game and the appropriate rule modifications well (often based on years of playing and involvement at junior level), and also appeared to have considerable knowledge on local catchment and recruitment constraints.   The consistency with which teams applied the rules is highlighted by our summary in Appendix 2.  

7.2.2 Organisation 

Organisation of local competitions and players seemed to be undertaken by a few dedicated people in each school / club, mostly operating on a volunteer basis.  Whilst there were considerable opportunities for variations in application of rule modifications, we found little deviation from them at any age level of competition, suggesting that the adult organisers, coaches and umpires of junior competitions had adopted the philosophies and behavioral change required to enforce rule modifications.   Participation by club and school officials in our project was at their own cost in many instances, a clear example of their commitment to improving the game for young players.  

One of the difficulties we encountered in our study was in contracting chosen clubs for season-long data collection.  Whilst all clubs/ school teams that were involved in early discussions on the study were overtly enthusiastic regarding participation in this study, a number of the selected teams withdrew because of difficulties in maintaining the same player cohort throughout the season.  Our difficulties are reflected in the changing complement of our data set, which necessitated the three distinct phases of data reporting (pre-season, through out season, and the matched pre-season and throughout season dataset).   Selected teams often were unable to commit to the study even a week before the season as the cohort of players available to play was far from clear.   This seemed related to:

· the number of alternative choices in sports and other recreational pursuits for young players

· obtaining firm commitment from young players and their parents to contract to playing throughout the season (particularly when playing meant travelling distances)

· simply finding the numbers of players required to field a team, particularly in school competition and in country areas.   

This was a large study that was more intensive than first anticipated, which underestimated the enormity of the data collection process.  Collecting detailed and repeated information on players on consecutive games requires a set cohort of players, whose attendance at training and games is carefully measured and whose injuries, and factors associated with them, are assessed at time of occurrence, and over time, by trained personnel.  For instance, the reports of injury type, mechanism and nature, and ground conditions that we provide in this study were mostly made by volunteers and the reliability and validity of these assessments requires testing.  Where volunteers are required to collect this data on a regular basis, opportunities for error, omission and supposition are always present.  This is particularly so with injury events, when the full nature of the injury may not become clear until days after the event.  However, we are confident about the general accuracy of our data collection, because of the networks we put in place at the commencement of the study, such as the use of the SANFL trainees, sports trainer personnel from Sports Medicine Australia SA Branch, school networks and club team managers and officials.  We provided all these personnel with inservice training prior to study commencement, and we also developed strict protocols for data collection (as outlined in chapter Two).      

7.2.3 Physical issues

Right foot dominance was common at all age groups, demonstrated by significantly longer right foot kick distances than left.  This mirrors the general right hand dominance of the population (Healey et al 1986, Kolb and Whishaw 1990).  There were very few boys who were ambidextrous (demonstrated by minimal difference between right and left foot kick distance).  In the younger age groups ambidextrous boys appeared to be prone to repeated injury.   We surmise that this is related to these players being on-ball players, although further research should be undertaken.  It would be interesting to know whether young players are encouraged to use both dominant and non-dominant sides during training and games, and when football leg and hand dominance is officially recognised.  

Vertical jump is a test of leg power.  As jumping is an essential skill for the game of football (Graham 1987), more attention needs to be paid to the acquisition of this skill at junior level.  A research question of importance to the game would be to consider the development of vertical jump ability amongst all Australian Rules Players as they progress from junior to senior ranks.  

Age but not agility was related to our tests of coordination / balance skills (eight of the Brace tests (Brace 1927)).   The relationship of age to improving coordination / balance skills seems plausible, as life experiences (via age) relate to opportunities to learn and develop motor skills, muscle strength and coping strategies in movement perturbation (Sheppard 1995, Shoemaker and Kalverboer 1990, Sugden and Sugden 1991).   Therefore age-based modified rules for football competition seems appropriate from the perspective of balance / coordination, where it could be assumed that two teams of similarly aged players would have similar coordination and balance skills.   More research needs to be undertaken to test the determinants of agility, and to ascertain whether our choice of tests for coordination and balance tested attributes not captured by our agility test.   Ramifications of poor coordination / balance and agility could be expected in injuries related to falls, collisions and poor ball handling.  Moreover, the ‘overexertion’ injury mechanisms, and the high proportion of injuries in the third and fourth quarters of the game, that we reported in our study, could relate to young players not being in touch with the physical fatigue signals being sent by their bodies.  This lack of awareness of body position in space, and body mechanics can relate to poor coordination and balance (Sugden and Sugden 1991).  

7.3 Differences between young footballers and their peers 

We assessed differences between our dataset (the AFL dataset) and the other currently available adolescent data sets (Pheasant 1988, Centre for Allied Health Research Longitudinal Study 1999/2000 (unpublished data) and Booth et al 1997).  The Pheasant dataset is probably the most robust, being the largest, but it may not be reflective of young Australians, having been taken from a major survey of British schoolchildren published by the British Government in 1972.   The other two datasets are smaller, but are more recent, and therefore are appropriate for comparison.  Understanding differences between Australian Rules footballers and other Australian sports participants / non-participants could provide a wealth of information about why young people choose to play certain sports, or why they choose to play no sport at all. 

7.3.1 Boys under 11 years 

We found that boys up until the age of 10 years were no different in physical or developmental attributes from their peers.  This suggests that Australian Rules Football is a game that all young Australian boys can aspire to play and enjoy.   There were also very few injuries reported in these age players which suggests that the modified rules are effective in protecting boys of this age.  The modified rules in these age groups focus on enjoyment of the game and skill acquisition, and therefore it could be argued that participation in Australian Rules Football could provide any young Australian with essential eye-hand coordination, balance and movement skills.   These skills are potentially transferable to other sports and recreational pursuits.  

7.3.2 Older boys 

As players aged there were clear indications that boys in our data set (the AFL data set) were generally taller, heavier, had wider arm span, greater aerobic fitness and better motor control (coordination/ balance) than their adolescent peers.  This difference was most apparent in the 13-16 year old players.  As the open group in this study captured only those boys who were playing school-based competition, we are unable to compare with the physical attributes of the boys who are playing in high level club competition (and thus were not captured in this study).  We surmise that the same improved physical attributes would be found at this level.   The greatest number of injuries were found in the under 14 and under 15 year age group, when many young males are at the peak of their adolescent growth spurt (Malina 1975, Tanner et al 1976).   We found distinct differences between injured and non-injured players which suggest that physical attributes as well as features of the game may play some role in predicting injury.  This is discussed later in this chapter.   It must be remembered that this age group of boys is also likely to be interested in other sports as well as football, and thus injury from football needs to be considered not just as an event in itself, but also as a catalyst for injured boys making alternative choices regarding sports activities.

On the basis of the differences between the physical attributes of the AFL dataset and their age-matched peers, we suggest that Australian Rules Football players may begin to self-select during the early teenage years.   It requires a longitudinal study of young people’s choices in sport participation across their adolescent years to test whether young footballers who continue play each year do so, because of their physical characteristics, and whether players with more ‘average’ physical performance and build may drop out in favour of other sports.  Alternatively young people who continue to play the sport may develop some of the unique characteristics described as a result of training i.e. larger muscle bulk   Such a study would also answer the question of which sports highly skilled young people choose to continue as they grow older, and whether this is related to their physical build and abilities.  

7.3.3 Club versus school-based competition

We identified distinct differences in physical characteristics of young footballers playing the game in school or club competition.   While height and arm span did not differ between groups, weight certainly did, with club based players being considerably heavier than their school competition peers.  Club-based players were also aerobically fitter, had better balance and were more coordinated.  

These findings add to the argument about self selection, with players choosing to play football at club level possibly being encouraged to do so because of their enhanced physical ability.  The findings also suggest that school-based competition is open to players of all sizes and skill levels and as such forms an important aspect of sports participation for young people who are not likely to ‘make it’ at club competition level. Alternatively club based players may train harder, performing football based drills more often, allowing development of the physical attributes.

7.4 Injuries

There was a low injury rate overall amongst our players which was pleasing to us as physical therapy researchers, and will be pleasing to the AFL in its promotion of junior sport.  The most common types of injury overall were soft tissue contusions (such as bruising or muscle tears) and cuts/ abrasions, generally from contact with another person or object.  The most commonly injured individual body parts were in the leg (knee, ankle, thigh) which is in keeping with the running, turning, kicking and jumping nature of the game (Jones et al 2000). This finding also concurs with earlier research into adolescent injury undertaken by the research team (Grimmer et al 1999).   This finding suggests that training at junior levels should continue to focus on skill acquisition, power, landing, aerobic fitness, agility and an ability to read the game to avoid unnecessary injuries.    

Grouping injured body parts indicated that whilst the leg was still the most injured area, the head/ face/throat and the hand/wrist/fingers/ thumb were also consistently injured.  This was particularly apparent in the under 15 year age group.   For these last two body areas, it could appear that rule modification is not protecting vital body areas.   Injury to the head and hands is likely to have lasting ramifications, probably more so than to the leg.  The most severe injuries occurred to these two grouped body parts (cuts, fractures, dislocations).  Thus the junior rules need to be revisited to ensure that they offer protection to head and hands of all players.   While the evidence for head protection is not conclusive, teaching young players skills in protecting their head and neck by positioning them appropriately throughout the play should be pursued.   The use of gloves and/ or taping to protect hands should also be encouraged.  

Most injury occurred in the Under 15 year age group (club competition), which were also most likely to sustain multiple injuries.   The at-risk nature of this age group is highlighted by the significantly elevated risk of injury when compared with the youngest players (these players were seven times more likely to sustain an injury than the youngest players at school competition level).  Common mechanisms of injury in this age group were collision with other players and overexertion.  Most of these players would be at the height of their adolescent growth spurt, and would be prime examples throughout the season of variability in body size and shape.  Individual players would also be likely to change dramatically in size and ability throughout a season, potentially making this the most variable, and vulnerable group (Tanner et al 1976).  Most rule modifications do not apply at this age group, and our findings suggest that the most injured players are the most skilled.  These players may see more of the play than their less skilled peers, and therefore may be more at risk of injury because of play exposure and fatigue.  Moreover, players in this age group could be beginning to emulate their adult heros, and take part in on-field manoeuvrers for which they are not fully prepared.   

The relationship of fatigue to injury in our study suggests the need for greater investigation into reasons for injuries occurring in the last half of the game, even in younger players.  Our findings indicate the need for greater awareness within players, their coaches and parents for the potential for fatigue and training-related injury, and how to recognise and avoid it.   Management of injury would appear to be an ongoing need at junior level in order to optimise player potential, and to avoid damage to growing body structures.   A practical strategy to deal with this issue is player rotation throughout the game.  

The most common player positions related to injury were the rover and ruck positions, and the players most likely to sustain multiple injuries were those in the midfield.  It could be hypothesised whether this increased incidence of injury to the midfield area is a response to the frequency of play in this area.   

For those players with multiple injuries, there were surprising findings.  Our hypothesis was that multiple injured players would be less aerobically fit and less coordinated than the others in the team.  This was not so.  In all age groups where there were sufficient players with multiple injuries from which to draw conclusions, there were findings that the multiple injured players were aerobically fitter than their peers, and potentially more skilled.  Thus these may be the players who may be injured because they have more involvement in the play.  Further research is required to test these findings.  

The significance of the blood rule in the AFL was highlighted in this study by the number of open wounds that we reported.  Injuries producing blood are often less serious than they seem, but may have a high impact on young players.  They also carry the potential for infection.   Thus, right from the youngest group of players, correct treatment and management of these injuries should be part of an education program focused not only at players themselves, but also at coaches, parents and umpires.   Management strategies should range from dealing with a simple ‘blood nose’ through to the complexity of an open wound caused by a laceration by a boot sprig.   

A simple injury such as a blister is capable of hindering performance and participation.  Poor management of these simple injuries along with poor choice of boots have the potential to have a major impact on junior football    Basic information for players, parents, teachers and coaches on footwear choice and blister management could minimise unnecessary foot injuries.   

CHAPTER EIGHT

Conclusions and Recommendations

Conclusion 1. 

· Without the volunteer efforts and long term investment of local club/ school officials, coaches and parents, junior football in South Australia would be much poorer.  

We recommend that recognition and rewards for these volunteers be encouraged and valued by the AFL.  It seems that such incentives could be small but important investments in maintaining interest in the game at individual club level, as well as maintaining the current, high standard and committed adult organisational base for junior football.  

Conclusion 2.

· Modified rules appear to be effective in minimising injuries, particularly in younger players.      

We recommend that game strategies, positioning and player rotations for the U13 - U15 players are reassessed in light of the injury findings in this report.   

Conclusion 3.

· Although occurring in small numbers, many injuries reported in our study are preventable, or their severity could be reduced.  

We recommend that appropriate prevention and management education could minimise these events and enhance participation.   Immediate and appropriate treatment of injury is imperative to addressing injury impact.   An education program should be offered on a regular basis to all coaches, team managers, parents and players to equip them with requisite and up-to-date skills.  

As we have shown, many individuals are willing to volunteer their time to junior football.  However, monetary considerations often preclude volunteers from completing sports trainers courses.  The AFL should consider offering community scholarships to increase the number of qualified trainers throughout all city and regional areas where Australian Rules Football is played.   

Conclusion 4.

· There are a number of questions arising from this study which require answers, particularly in the light of maintaining the health and fitness of young Australians.   

· Do young footballers self select, and if so, at what age does this occur?

· Is ongoing participation in football related to basic level of skill acquisition and/ or body type?  If this is so, what is the basic level that is required, and where/ how/ when do young Australians acquire this?

· What are the incentives for young footballers to continue sports participation as they grow older?

· Does injury experienced as a young player really underpin adult decisions to continue to participate in football? 

· Skill acquisition and sound motor development should continue to be the focus of junior football at all ages.  This would have the advantages of potentially reducing injuries that are related to poor skills, such as avoiding collisions, reading the play and ball handling.  This would provide young players with improved overall motor experiences which will have an impact on other areas of their lives.  

· For the younger boys there should be a focus on improving balance, jumping, landing and specific football coordination skills

· For boys who are entering their pubescent growth spurt, a focus should be placed on body awareness within the play and protecting the head, face and hands during play.   

· For all players, training activities should include drills to encourage maneuverability to avoid collisions, and fitness training to reduce over-exertion and fatigue related injuries.  Consideration should be given to rest and recovery periods during training and matches.  

· There may be a relationship between hand and leg dominance and injury.   This requires further testing. 

· With age comes an increased ability to jump higher, bring with it the problems of awkward landings.   There is a need for training to focus on both jumping and landing techniques to ensure that injuries related to these events are minimised.  

· Rules need to be considered with respect to the amount of injury protection they allow players to use during games.   A particularly instance relates to the high number of hand/ wrist/ thumb/ finger injuries in the under 15 year old players, in conjunction with the variability of player size and the size of the ball.  Currently these players play with an adult ball, and a smaller ball may be more readily handled by this ‘vulnerable to injury’ group of players.   An alternative is to consider the use of gloves and/ or taping.  

· There is a research opportunity here to test these hypotheses, and to see whether changes in training reflect a reduction in injury.  

We recommend that further research is undertaken into young Australians from the perspective of choices in sports participation, and ongoing participation into adulthood.  Our suggestions for types of further research opportunities into junior football are:  

· Longitudinal qualitative research (using interviews and focus groups throughout a season, and from one season to the next) with players and their parents to understand: 

· what the drivers are for ongoing participation in football

· what factors are associated with attrition from the game

· Randomised controlled experimental trials to investigate the success of interventions to improve skills at different age groups, the outcome of which is assessed as decreased injuries to common body parts (such as the head and face, legs and hands/ wrists).  This could be particularly implemented in the U13-U15 year groups, where injury minimisation appears to be important.   

· Cross-sectional research to understand the importance of the perceived football attributes in players going on to successful adult participation in the game, and to investigate the relationship between possession of ‘football’ attributes and propensity for injury.   
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