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Introduction
The Physiocise-for-Athletes program was designed to provide a link between traditional one on one rehabilitation of acute lumbopelvic pain and return to high level strength and conditioning (S and C) training. The program is taught in a class format with the emphasis on functional, sports specific retraining, increased cognitive awareness and decreased fear avoidance. 
The Physiocise-for-Athletes Circle of Control TM  * model provides a simple framework to assess the status of the player from day to day, allowing the Chief Medical Officer to assess what point the athlete demonstrates loss of control of either their local muscle system or their alignment. Using this information, they are then directed to the most appropriate intervention.
· Low level failure on testing e.g. aberrant patterning of LMS (Hides et al 2001; Hodges et al1996) would indicate need for specific LMS retraining with one on one supervision with their physiotherapist
· Mid level failure on testing such as in single leg stance (Hungerford et al 2003) would indicate need for an intervention such as Physiocise-for-Athletes classes
· High level failure such as inability to maintain neutral spine in a loaded position  such as a squat (McGill & Norman, 1987; McGill, 1998) would indicate the need for increased S and C supervision and a possible reassessment of their load and program
It is important to note that players will move back and forth through the levels depending on factors such as symptoms, training load, intensity and fatigue.
Thus we have created a practical clinical tool, directly derived from the results of evidence based research. 
Background and development
The right response for the right challenge
As a clinician it is important to try and integrate the full breadth of research into our clinical practice. However, at first glance some of the research into lumbopelvic control appears to be quite disparate. The World Congress on Low Back and Pelvic Pain 2004 highlighted this controversy. On closer examination, the issue is perhaps not that of one view being correct, and the other incorrect, but rather that they can be seen as being part of a continuum of control, from acute pain to the gradual progression to pain free high levels of athletic performance.

Part of the controversy seems to stem from the fact that much of the research into altered local muscle system (LMS) control due to lumbo-pelvic pain (Hides et al, 1996, 2001; Hungerford et al, 2003; Hodges et al, 1996,1997, 2001;O’Sullivan et al, 2002) has been extrapolated to the non-pain athletic population as a possible way of improving performance. At the other extreme, research into normal lumbar biomechanics and muscle function with exercise has been extrapolated to include the pain population (McGill & Norman, 1987; McGill, 1998). So in order to integrate all the evidence into our clinical tool box, the Circle of Control TM framework 
divides the different interventions into three main areas  
1. Low level control

2. Medium level control

3. High level control


[image: image1.emf]
NB The initial Perfect Practice Circle of Control TM was designed for use in fitness facilities, hence the inclusion of Fit ball exercises and Bosu. It can, however, be extrapolated to any sport, with the high level elements of 13 and 14  becoming the most challenging sports specific tasks including elements such as full body contact.*
The Circle of Control TM model requires a shift in both medical management and player understanding from the traditional reactive pain-focused medical management paradigm to a proactive function-based assessment approach with its appropriate interventions. If the athlete is progressed too quickly from low level to high level without the adequate medium level training there is often persistent injury recurrence and overuse becomes chronic. The ideal coordinator of such an approach is the CMO of the team who then initiates and tracks subsequent intervention.  This requires a very high degree of communication and reporting at all levels within the club. Player to medical staff; player to strength/conditioning and coaching staff and finally medical staff to all levels.

Low Level Control and retraining
Aberrant patterning of the local muscle system has been shown in patients with chronic back pain. (Hides et al.,2001; Hodges et al, 1996).  The focus of much physiotherapy treatment has therefore been to assess and retrain this local muscle system control with the emphasis on “specific re-education to train a patient to stabilise the spine.” (Hodges 2003)   This specific type of exercise approach has been demonstrated to reduce recurrence following acute LBP (Hides et al.,2001) and reduce pain and disability in patients with chronic LBP (O’Sullivan et al., 1997)
O’Sullivan et al’s ASLR study (2002) showed the need for local muscle system activation including the added dimension of diaphragmatic control and pelvic floor activity. Furthermore, research has highlighted the vulnerability of the local muscle system complex, as any one of four elements (TA, Multifidus, diaphragmatic control or pelvic floor efficacy) can affect the integrity and coordination of the whole unit. (O’Sullivan 1997,Lee and Lee 2004)
Intervention at this level would involve one on one physiotherapy, hands-on treatment to deal with osseous/ alignment issues and reeducation of the local system such as recommended by Lee and Lee 2004. 
Medium Level Control and retraining
The next level of control requires the integration of LMS control at the lumbar intersegmental level, with lumbopelvic stability. In order to ensure adequate form and force closure at the sacroiliac joint (SIJ)  Vleeming et al (1990, 1997) and Snijders et al (1993) provided insight into the self-bracing mechanism that is a normal requirement for functional load transfer through the pelvis. Hungerford et al (2003) took this further by showing that local muscle activation occurred prior to load transfer in healthy subjects, however LMS control was altered with failure of the self-bracing mechanism in subjects with pelvic girdle pain. Gluteus maximus activation was also delayed, while hamstring activity was increased significantly. This hamstring overactivity pattern is particuarly relevant in relation to running sports as often the hamstring spasm or “tightness” is the first early clue to an increasing loss of pelvic control. Questioning re post training/exercise tightness or spasm is a vital preventative tool and will often identify breakdown long before pain symptoms begin.

However, whilst we know that the retraining of these patterns is vital for restoring function, the traditional one on one physiotherapy model does not readily provide the learning environment, feedback, or sports specific retraining necessary for an athlete to regain the integration co ordination and timing of local and global muscle systems that is vital for pain free recovery. (Lee and Lee 2004) A program such as Physiocise-for-Athletes specifically works in this area allowing the athlete to build the motor skills and cognitive awareness so vital to reintegrate normal patterns of movement.
In a professional team environment, which is highly structured, it is often easy to forget that self-determination of individual players is one of the most important tools we can develop. O’Sullivans’ et al (2002b) work on the importance of postural alignment and the impact on the LMS when alignment is lost is vital for understanding which players will do well and which will continue to present with recurrence. Hence the centre of the Circle of Control highlights the foundational importance of alignment in sitting and standing. The aim is to increase cognitive awareness of postural alignment not only in day to day postures but in all aspects of the training environment. Without this players will fail to establish the long term feed forward loops that will allow the LMS to become self perpetuating.

This awareness also needs to span beyond the time the player spends training and at the club and into their daily lives. It is important to remember that many professional sportsmen and women still spend large amounts of their “down time’ working at computers, playing computer games or watching TV, usually in very flexed and poor postures which effectively “crash” the core. 
High Level Control
This level is when the player is returned to normal S and C training and is probably pain free but may still have symptoms such as post training tightness or fatigue. At this level McGill (2004) has questioned the efficacy of retraining an isolated Transversus Abdominus contraction and suggests more global training of abdominal muscles is required for athletes. Rather than support the perceived “isolationist” approach, his focus is the maintenance of alignment, in particular the neutral spine position which his research shows results in optimal motor control co ordination. “Data is provided to prove that muscles work as teams to optimise these objectives across several joints during many complex tasks. The task and motion must be trained-not a specific muscle”. If we adopt this approach at this level then S and C staff are ideally placed to supervise critical aspects of performance, especially alignment and technique. They can then report in to medical staff should the athlete demonstrate any aspects of “high level failure” such as inability to maintain alignment or poor patterning and recruitment. The problem of global system over activation may suggest problems with local muscle system activation which can then be addressed by medical staff.
Fear as a predictor of injury
Moseley et al (2004) has documented the effect of fear on motor control in the lumbar spine. The effect of fear on the brain in chronic pain is also very relevant to those athletes with long term overuse injuries. Here the importance of education and communication cannot be understated as it is vital that the player understands the different levels and parameters within his rehab plan. Hence as the loads and stressors increase, the player has an educated confidence that pain does not always equal damage and that certain levels of pain may be normal at certain points in the rehabilitation process.
Physiocise-for-Athletes for Rugby Union
The Physiocise-for-Athletes program was specifically customised for the NSW Rugby Union Super 14 Team in order to progress the low level control retraining into more functional lumbopelvic retraining. More importantly it had to address the specific task demands of Rugby Union Players according to their individual position. This area is imperative as the retraining of medium to high level control had to be sport and task specific.

The Physiocise-for-Athletes Program

The aim of the program was

· To work in a group environment to develop more player autonomy and move away from an illness/treatment model

· To educate and reinforce awareness of postural alignment in all aspects of the players life

· To work on progressing medium to high levels of lumbo-pelvic control through increasingly functional positions

· To release restrictions to control such as facilitated antagonistic muscle activity, or true fibrotic stiffness in joints and to develop motor control strategies which would reeducate optimal control

· To identify and communicate problem areas in either low level initiation or high level alignment failure so that other members of the team eg physios or strength and conditioning staff could be aware of potential risk or breakdown.
The specific retraining focuses were
· Gluteal activation with hamstring dissociation; 
· Lumbopelvic/hip dissociation
· Lumbopelvic stability in single leg positions; 

· Functional thoracic rotation with eye contact away from the midline

· Long lever stability (which in rugby was especially targeting forward players in scrummaging style positioning with the emphasis on leg drive in low positions.

Tracking the Player
A series of validated tests were chosen by the CMO in conjunction with the physiotherapy team.  The clinical reasoning using the Circe of Control TM model would be as follows with the appropriate intervention listed in the Table below.

· Is the player acutely symptomatic and therefore demonstrating poor levels of low level control on testing ASLR and quiet breathing and pelvic floor initiation?
· Or is the player demonstrating good control at these levels but has a poor Stork test , therefore putting him in the mid range level of test failure for the Circle of Control TM.
· Or has the player passed clear all low level and medium level tests, but high level testing such as Single Leg Squat is asymmetrical and would indicate a high level failure.

Control versus Intervention Table  
	level of control
	test
	circle of control
	failure-
	likely status re pain
	possible symptoms
	intervention 

	low 
	deep breath
	low level control
	· breath holding

· upper respiratory pattern

· bracing
	symptomatic  in static activities
	back  aching/ tightness  in prolonged sitting/standing

pain/tightness
neck pain tightness at rest
	one on one physio

LMS activation
daily postural alignment retraining

restricted S and C training

	
	pelvic floor initiation
	
	· bracing

· doming of wall
· EO over activity

· RA overactivity

· breath holding
	symptomatic in static activities
	back  aching/tightness  in prolonged sitting/standing

adductor tightness post running
	one on one physio

LMS activation
daily postural alignment training 

restricted S and C training

	
	adductor strength
	
	· weakness
· asymmetry
	symptomatic
	adductor spasm post training 
osteitis pubis


	one on one physio

LMS activation
daily postural alignment training 

restricted S and C training

	medium
	Stork
	medium
	· asymmetry
· unlocking of SIJ
	symptomatic
	hamstring spasm with running

	Physiocise-for-Athletes
integrated functional lumbopelvic training

weekly alignment training



	high
	squat
	high
	· loss of neutral spine
· excessive erector spinae activity
· bulging of abdominal wall

· breath holding 
	asymptomatic
	back tightness following weight  or training sessions

	Physiocise-for-Athletes
strength and conditioning 

weekly alignment training



	
	single leg squat
	high
	· weakness

· asymmetry

· poor balance
	asymptomatic
	glut tightness

hamstring tightness

post   high level running/training


	strength and conditioning 1:1 spotting

coaching staff to observe training levels/function


Conclusion

In order to properly progress athletes through effective rehabilitation management it is imperative that there is a medium level control program such as Physiocise-for-Athletes to provide a link between acute management and S and C retraining.

With appropriate clinical assessment tools, and a framework for management and communication such as the Circle of Control TM, decisions can be made as to the level of intervention required.  With low level testing failure, one on one rehab and acute LMS training by the physiotherapy staff is ideal. With higher levels of failure the integration of a task specific, dynamic lumbostability program, such as Physiocise-for-Athletes, is vital so that the player can then progress to traditional high end training with reduced risk of breakdown.  However, this decision making must come as a result of adequate testing and communication from a whole team of integrated professionals.
*The original Circle of Control TM was developed with Lisa Champion, MSC(ex science) for the Australian Fitness Network as part of the Perfect Practice training system for fitness professionals. Ms Champion has been integral in the development and progression of the model for use in all aspects of injury prevention within the fitness industry.

Anna-Louise Bouvier can be contacted on www.physiocise.com.au
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