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BACKGROUND AND RATIONALE
Low back pain (LBP) is a global problem, resulting in widespread disability 
 ADDIN EN.CITE 
[1]
. The most recent Global Burden of Disease Study has ranked LBP as the highest contributor to disability in the world, and in Australia 
 ADDIN EN.CITE 
[2]
, with an estimated financial burden of AU$4.8 billion in 2012 [3]. LBP is more disabling in the elderly than in younger people [4], with a significant impact on physical performance 


[5] ADDIN EN.CITE . In addition, older people with LBP have a higher risk of falling 


[6] ADDIN EN.CITE , and lower falls-related self-efficacy associated with reduced mobility [7]. Despite the issues associated with older adults with LBP, they are largely excluded from randomised controlled trials evaluating management of LBP 


[8] ADDIN EN.CITE . 
Exercise therapy is recommended in most evidence-based clinical practice guidelines for chronic LBP 
 ADDIN EN.CITE 
[9,10]
; however the effects of exercise for older people with chronic LBP are mostly unknown due to a limited number of clinical trials investigating this issue. General land-based exercise programs have demonstrated moderate improvements in patient function (patient-specific functional scale) for chronic LBP, with similar medium (6 months) and long term (12 months) treatment effects when compared to specific exercises or manual therapy [11]. However, although pain and function are important outcome measures, recent research have highlighted the importance of assessing patient self-efficacy and care seeking due to LBP. This is because people’s level of self-efficacy to manage their pain is the strongest mediator of the relationship between pain and disability [12], while people with high levels of disability are eight times more likely to seek care for their LBP 
 ADDIN EN.CITE 
[13]
, contributing to an increased financial burden due to LBP 
 ADDIN EN.CITE 
[14]
.  
The mechanism by which general exercise improves pain and function for patients with chronic LBP might be related to a reversal of de-conditioning or fear of movement associated with pain [15]. Supervision is often recommended [16], due to a reported poor adherence to exercise prescription 


[9] ADDIN EN.CITE . It is known that older people with mobility-related disability prefer an exercise program which can be home-based and does not require transport use 


[17] ADDIN EN.CITE . Therefore, travelling to treatment sites for a supervised exercise program can be problematic for older people with chronic LBP.  Additionally, due to the limited availability of health resources and the high financial pressures for the management of chronic diseases, treatment providers are faced with the need to effectively streamline long waiting lists in public outpatient departments and deliver effective therapy. 
Newly developed video-game technologies have been investigated in the management of some neurological and musculoskeletal disorders 
 ADDIN EN.CITE 
[18-20]
. Video-game exercises increases adherence to unsupervised home-based interventions 
 ADDIN EN.CITE 
[21]
 and these effects are likely to be due to improvements in patients’ motivation levels to engage and complete the video-game training. Tailored video-game exercises can be particularly useful for older patients because they can be implemented at home and therefore reduce the need to travel to clinics, allowing patients to more effectively self-manage their condition. In addition, self-management may result in greater self-efficacy and reduced care seeking due to LBP. While undertaking self-management, it is important to ensure patients perform exercises correctly when unsupervised to ensure benefits are optimised and adverse reactions are minimised. Video-game exercises can solve this issue due to their ability to provide patients with real-time biofeedback during activities. This technology allows patients access to information which is often not possible with conventional exercises, such as symmetry of movement, resistance achieved and the speed and control of movement. 
Although the use of video-game exercises may be promising in the management of LBP 
 ADDIN EN.CITE 
[22,23]
, no randomised controlled trial has investigated medium and long term patient care seeking and self-efficacy following an unsupervised tailored video-game exercise program for older people with chronic LBP.
This study will be the first to investigate medium and long term patient care seeking and self-efficacy following an innovative exercise intervention for older people with chronic LBP. Findings from this study will be used to determine the effectiveness of a video-game exercise program to promote self-efficacy and self-management for older people with chronic LBP, while assessing the feasibility of a large randomised controlled trial. Adherence to and acceptability of video-game exercises as a self-management tool in older people will also be assessed. 
Video-game exercises are likely to be an efficient and an effective alternative for patients waiting for treatment in public hospitals and reduce management costs of chronic LBP because they potentially allow patients to self-manage their condition, improve their self-efficacy and reduce care-seeking costs.

STUDY OBJECTIVES

The aim of this study is to investigate medium and long term care seeking and self-efficacy following a tailored home-based video-game exercise program for older people with chronic LBP. The short term effects of tailored video-game exercises on pain, physical function, disability, falls risk, physical activity levels, exercise adherence and satisfaction with the intervention will be assessed as secondary outcomes. Participants will be selected from the waiting list of a Public Hospital Outpatient Physiotherapy Department in South-Western Sydney.

STUDY METHODS 
Study design: A single-blinded randomised controlled trial will be conducted. All baseline and follow up assessments will be conducted at Westmead Public Hospital (Sydney, Australia) within the physiotherapy outpatient department.

Participants: Sixty participants aged over 55 years and experiencing chronic non-specific LBP will be recruited. All eligible participants currently on the waiting list of the outpatient physiotherapy department will be invited to participate. Participants will be included if they fulfil the following criteria: i) have non-specific LBP for at least 3 months; ii) have pain score >3/10 on a numerical rating scale; iii) have sufficient English ability to understand exercise instructions; iv) ability to walk independently; and v) have a HDMI compatible television. Participants will be excluded if they have any of the following: i) diagnosis of serious pathology in the spine (such as fracture, metastatic disease, spinal stenosis, cauda equina syndrome); ii) any medical condition or disability that prevents participation in an exercise program (including uncontrolled diabetes, seizures, unstable cardiovascular conditions (assessed by the PAR-Q screening tool), cognitive limitations (Mini Mental State Examination Score < 25/30), significant fear avoidance beliefs (fear avoidance belief questionnaire work score > 34) and high risk of falls (Falls risk assessment tool score > 16/20)). 
Procedures: Eligible and interested participants will attend a screening session at the Westmead Physiotherapy Department to determine eligibility, provide informed consent and undergo baseline assessment. Participants will then be randomly allocated to either the video-game exercise program or to remain on the waiting list via a 1:1 ratio. Randomisation will be conducted using computer-generated number system and operated by a blinded remote trial coordinator.

Overview of interventions: Participants in the video-game exercise group will participate in an exercise program over an eight week period using the Nintendo console technology. The Nintendo video-game exercise protocol will consist of a range of exercises that will be pre-selected from the Wii-Fit Plus software by a physiotherapist with expertise in exercise prescription. Initially the physiotherapist will set up the video-game console in the participant’s home and instruct the participant how to use the program. The physiotherapist will then perform an initial assessment, ruling out any exercises which may not be appropriate for the participant. A range of exercises will be included under the following categories: warm up, functional muscle strengthening, aerobic, and balance. Each participant will be able to self-select exercises within each category based on their preference for certain exercises and recommendations of the physiotherapist, thus allowing individuals to tailor their exercises. Exercise sessions will be tailored to last 60 minutes (10 minutes warm up, 15 minutes functional muscle strengthening, 20 minutes aerobic exercises and 15 minutes balance exercises) and be completed 3 times per week, with at least one day of rest between exercise sessions. We will ask the participant to maintain exercise intensity at 12-13 (‘somewhat hard’) on the Borg rating scale of perceived exertion (RPE) during the functional muscle strengthening and aerobic exercise components. The Borg RPE score has been shown to demonstrate a moderate positive relationship with measures of heart rate during exercise using the Wii-Fit Plus [24]. The physiotherapist will schedule fortnightly home visits with the participant for reassessments, monitoring of symptoms, and to progress the exercises. Participants will be provided with a choice of weekly reminders to complete exercise sessions and fill in their exercise diary, via emails or telephone calls. 

Outcome Measures: The primary outcomes will be: care seeking (assessed by questions regarding the frequency of use of health services, medication use, and presentation to emergency and primary care services) and self-efficacy (assessed by the Pain Self-Efficacy Questionnaire - PSEQ) assessed at 3 months and 6 months.  The secondary outcomes assessed immediately post-treatment will be: care seeking, self-efficacy, function (assessed by the 0-30 Patient Specific Functional Scale); pain (assessed by the 0-10 Numerical Rating Scale); disability (assessed by the 0-24 Roland Morris Disability Questionnaire); falls risk (assessed by the Falls Efficacy Scale); physical activity levels (assessed by the Rapid Assessment of Physical Activity) and adherence (assessed through an exercise diary). Physical activity levels will also be assessed at the 3 and 6 month follow ups. Thematic face-to-face interviews exploring participants’ experiences, acceptability, barriers and facilitators of participation in the video-game intervention will be assessed by an independent assessor immediately post-intervention.  

STUDY PROCEDURES

Participation in this research project is voluntary. Participants can withdraw at any time without affecting their relationship with those treating them or their relationship with The University of Sydney or Westmead Public Hospital. If a participant decides to withdraw they must notify a member of the research team so they can be taken off the phone call or email list. Collection of the Nintendo Wii equipment will be arranged with the participant if they were allocated to the video-game exercise group.

Additional data will not be collected from those participants who withdraw, however, personal information already collected will be retained to ensure that the results of the research project can be measured properly and comply with law. Participants will be notified about this procedure prior to giving consent and they must inform the research staff, prior to enrolment in the study, if they do not consent to their personal information being used in the event they withdraw.
LOGISTICS 
A partnership has been formed between the University of Sydney and staff at Westmead Public Hospital Physiotherapy Outpatient Department. The team of investigators we have working on this project have the appropriate skills and expertise to successfully conduct this trial. See the ‘RESEARCH INVESTIGATORS’ section for a summary of qualifications and relevant experience. 
The facilities at the Westmead Hospital Physiotherapy Department will be adequate to conduct baseline and follow up assessments, while the participant’s home will be adequate for the participant to perform the home-based exercise program. 
All screening and participant assessment booklets have been complied for easy interpretation and are not assessing anything unrelated to the primary and secondary research outcomes.  

We have applied for a seeding grant from the Physiotherapy Research Foundation (PRF). If successful with the grant application, we will be able to purchase twenty video-game exercise units. Although we will be aiming to recruit thirty participants for each group, we are realistic that not all of our participants will be starting the trial at the same time. Therefore, we are confident that twenty Nintendo Wii consoles, Wii-Fit plus and Wii Balance Boards will be sufficient to conduct this trial. In the event of a funding shortfall participants will be required to travel to Westmead Public Hospital to receive the intervention, as we will not be able to provide adequate equipment for each participant to conduct the intervention at home. We have adequate staff to support the project in the event this occurs. 
RECRUITMENT

An independent member of the hospital administration staff will contact potential participants on the waiting list for chronic low back pain to inform potential participants of the study and invite them to take part in this study. Due to the independent nature of this relationship with the researchers, we do not foresee any potential bias regarding patient treatment or study involvement. Currently, there are 90 patients with chronic LBP currently on the waiting list. As people are continuously being referred for physiotherapy treatment for LBP, this number is likely to increase and we are confident that we will be able to recruit 60 participants within the first 3 months of the trial. This will ensure project completion within 12 months.

STATISTICAL ANALYSIS & SAMPLE SIZE 
Estimates of treatment efficacy (means and 95%CI) will be calculated and linear regression models adjusted for baseline outcomes will be used for analysis. The sample size of sixty participants will provide a 95% chance of detecting differences between groups of 8.5 points on the 60-point measure of pain self-efficacy. These calculations assumed a worst-case loss to follow-up of 20%.
DATA MANAGEMENT AND DISSEMINATION
The information collected from participants will be coded to be non-identifiable to everyone except the principal investigator. Information collected for, used in, or generated by, this project will not be used for any other purpose. 

During and after the research project questionnaires will be kept in paper format in a locked facility at the University of Sydney, while all collected data will be stored using computer files on the University of Sydney Secure Server. All patient information data will be stored in a locked filing cabinet in the office of the senior physiotherapist in the Physiotherapy Department at Westmead Hospital. Participant details will be kept separately in a locked cabinet or on a password protected PC in the senior researchers’ room (S224) in the Arthritis and Musculoskeletal Research laboratory at Faculty of Health Sciences, University of Sydney accessible only by the researchers associated with the project. Data storage will be coded to ensure confidentiality and only the principal researchers will have access to the code.
It is necessary to store this data as re-identifiable as a study code will be generated and only available to the principal investigator. A copy of the results may be requested from participants and so this would be available. Only the principal investigator will have access to the code and this will be kept secure in a locked drawer in the office at Sydney University. In the event the principal investigator ceases to be engaged at the current organisation a fellow principal investigator will be primarily responsible for the data.
The data will be kept for a minimum of 7 years after which time the data may be disposed of - the computer files will be deleted from the server in a secure manner and the paper copy records will be destroyed by shredding or arranging to be removed as confidential waste. 
Results will be communicated to the participants at the end of the final assessment, after the intervention. The research investigator in charge of collecting assessment data will be responsible for communicating the results to the participant.
The results of this research will be disseminated to the public via journal publication, conference presentations, presentations to the Arthritis and Musculoskeletal Research Group (University of Sydney) and hospital in-services with allied health professionals. No information about the individual participant will be reported in the publications and dissemination of research results. The data obtained from the demographic and clinical findings will be aggregated and presented in the Tables or Results section without referring to the individual participant. The data presented will not be identifiable.
RESEARCH ETHICS AND RISKS
We cannot guarantee or promise that participants will receive any benefits from this research; however, possible benefits for those allocated to the video-game exercise program may include improvements in self-efficacy, pain, function, disability, quality of life, physical activity levels and a reduction in the use of health care services and falls risk. Findings from this study will provide information about the effects a tailored video-game exercise program on medium and long term use of health care services (care seeking) and self-efficacy.  Findings from this study will also provide information about the acceptability of video-game exercises, adherence to the program, as well as barriers and facilitators for participation. If video-game exercises are found to be effective, waiting lists for treatment in public hospitals and management costs of chronic low back pain could be reduced since video-game exercises potentially require less supervision than a traditional supervised exercise program. 
Participants allocated to the video game exercise program will be participating in exercises which will challenge their strength, fitness, balance and coordination. The risk for an injury or a fall is inherent to any physical activity or exercise program. To overcome this risk we will use a validated falls risk assessment tool and exclude those participants who are at high risk. In addition, exercises will be selected in collaboration with an experienced physiotherapist with expertise in exercise prescription that will ensure it is safe for participants to perform the prescribed exercises and movements. This will minimise risk of an adverse event occurring. Another potential risk of this video-game intervention may be the onset of some exercise-induced muscle discomfort. This is a common associated short-term symptom with all exercise interventions and the potential long-term benefits of the intervention are greater than this short-term risk. The risk will be minimized by fortnightly home visits with the physiotherapist for reassessments, monitoring of symptoms, and to progress the exercises appropriately. Participants will be encouraged to contact any staff member associated with this project if they experience any changes in their symptoms. Dr Milena Simic will be monitoring safety of the intervention at this single site trial. Any side-effects will be reported to the Ethics board immediately by her.
Therefore, we feel the potential benefits of this research significantly outweigh the risks to participants. The risks will be communicated to participants through the participant information and consent form. 

We will use the following mechanism to determine participant's capacity to decide whether to participate in our study. According to the Department of Health, it is advised that participants are able to:

- comprehend and retain information regarding the study

- understand the potential consequences of participating in this study

- demonstrate some decision-making process in determining their involvement

These factors will be monitored by the clinician who will be witnessing the signing of the consent form. Care will be taken to ensure adequate time is provided for potential participants to make a decision.
Participants will be notified of the following which will ensure their free and voluntary consent is not impaired:

- Their participation in this study will not affect their waiting list allocation for physiotherapy rehabilitation

- They will be approached to participate by an independent staff member of the hospital

- They will be sent full documentation regarding study involvement before providing consent to participate
An independent member of the hospital administration staff will contact potential participants on the waiting list for chronic low back pain to inform potential participants of the study and invite them to take part in this study. Due to the independent nature of this relationship with the researchers, we do not foresee any potential bias regarding patient treatment or study involvement.
People whose primary language is other than English (LOTE) will be excluded as they will not be able to provide the necessary information and complete data collection forms without use of a health care interpreter for all follow up times. The actual video-game consoles are also in English and at this stage consoles and games are not available in other languages. It is not feasible to have health care interpreters available for every exercise session especially as this trial is designed for self-management at home.

RESEARCH INVESTIGATORS 

Principal Investigator 1 Ms Katherine Maka 
1998-2001 
Bachelor of Applied Science (Physiotherapy)

University of Sydney, Cumberland Campus.
Katherine has worked as a physiotherapist for 13 years and is recognized for her expertise in the area of Musculoskeletal.

Katherine has held the position of NSW APA branch president and is currently the national chair of the ED Network.

Katherine is the chief investigator for a research project looking at the role of the ED physiotherapist across 20 hospitals in NSW. Westmead Hospital is the lead site for this project.

Katherine has been acknowledged for the involvement in 2 research projects, 2003 low back pain and 2014 the shoulder.

Principal Investigator 2 Dr Seyed Javad Mousavi

Dr Mousavi is a postdoctoral research fellow at the Faculty of Health Sciences in the University of Sydney. His research involves the study of trunk kinematics, with special emphasis on trunk performance and motor control during multidirectional activities and tracking tasks. He has developed a novel research method to measure trunk motor control impairments which can be used as an objective diagnostic tool, treatment intervention as well as outcome measure in patients with musculoskeletal disorders, in particular patients with low back pain.  
Publications 
	1.  Hadizadeh M, Mousavi SJ, Sedaghatnejad E, Talebian S, Parnianpour M. The effect of chronic low back on trunk accuracy in a multidirectional isometric tracking task. Spine 2014;39(26):E1608-15.
2.  Mousavi SJ, Akbari ME, Mehdian H, Mobini M, Montazeri A, Akbarnia B, Parnianpour M. Low back pain in Iran: A growing need to adapt and implement evidence-based practice in developing countries. Spine 2011;36(10): E638-E646.
3.  Talebian S, Mousavi SJ, Olyaei GR, Sanjari MA, Parnianpour M. The Effect of exertion level on activation patterns and variability of trunk muscles during multidirectional isometric activities in upright posture. Spine 2010; 35(11):E443-51.
4.  Mousavi SJ, Olyaei GR, Talebian S, Sanjari MA, Parnianpour M. The effect of angle and level of exertion on trunk neuromuscular performance during multidirectional isometric activities. Spine 2009; 34(5): E170-E177.
5.  Nourbakhsh M, Mousavi SJ, Salavati M. Effects of lifestyle and work-related physical activity on the degree of lumbar lordosis and chronic low back pain in a Middle East population. Journal of Spinal Disorders 2001; 14(4):283-292.


Conference Presentations 
	1.  Mousavi SJ, Refshauge K, Crosbie J, Moloney N, Ferreira P, Tong MH, Robotham KA, Parnianpour M (2014) Trunk accuracy during combined motion tracking tasks. Proceeding of the Annual conference of American Physical Therapy Association (NEXT-APTA), Charlotte, USA, 11-14 June 2014
2.  Mousavi SJ, Refshauge K, Ferreira P, Moloney N (2013) A comprehensive review on the methodology of motor control studies in patients with low back pain. Poster presented in the 8th Interdisciplinary World Congress on Low Back & Pelvic Pain, Dubai, 27-31 October 2013
3.  Tong M, Mousavi SJ, Kiers H, Ferreira P, Refshauge K, van Dieen J. Lumbar spine proprioception in patients with low back pain. A systematic review and meta-analysis. 17th World Confederation of Physical Therapy (WCPT) congress, Singapore, 1-4 May 2015. (Accepted for oral presentation)


Principal Investigator 3 Mrs Dragana Ceprnja 

1994-1997

Bachelor of Physiotherapy (Honours)

La Trobe University, Victoria Australia.

Dragana has worked as a physiotherapist for 17 years and is recognized for her expertise in the area of Musculoskeletal Physiotherapy. Dragana has worked at Westmead Hospital since 1999 and has been involved in research projects on site over the years. 
2013 – present: Lead investigator for HREC approved study: Physiotherapy Management of Pregnancy Related Pelvic Girdle Pain to be conducted at Westmead Hospital.
2011 – 2012:
Involved in data collection for the project Pelvic Floor Muscle Training for men undergoing radical prostatectomy at Westmead Hospital with University of Western Sydney.
2002-2004:
Coordinated recruitment and data collection for the Low Back Pain Study conducted at Westmead Hospital in collaboration with University of Sydney resulting in a publication [11].

Principal Investigator 4 Dr Milena Simic

As an early career researcher, Dr Simic has made significant advances in the field of rheumatology and musculoskeletal health. Dr Simic’s research focuses on the development of physiotherapy strategies for management of symptoms related to musculoskeletal conditions, strategies with the potential to slow the progression of diseases, the development of clinically relevant measurement tools to evaluate musculoskeletal function and a strong interest in the use of technology for rehabilitation of musculoskeletal conditions. In her current role at the University, Dr Simic is the Sydney Performance Laboratory manager, within the Faculty of Health Sciences. She is currently supervising seven research higher degree students.

Publications 
	1.  Fransen, M., Mcconnell, S., Harmer, A., Van Der Esch, M., Simic, M. & Bennell, K. (2015) Exercise for osteoarthritis of the knee. Cochrane Database of Systematic Reviews, Art. No.: CD004376. DOI: 10.1002/14651858.CD004376.pub3.

2.  Simic, M., Wrigley, T. V., Hinman, R. S., Hunt, M. A., & Bennell, K. L. (2013). Altering foot progression angle in people with medial knee osteoarthritis: the effects of varying toe-in and toe-out angles are mediated by pain and malalignment. Osteoarthritis and Cartilage, 21(9), 1272-1280.

3.  Simic, M., Hunt, M. A., Bennell, K. L., Hinman, R. S., & Wrigley, T. V. (2012). Trunk lean gait modification and knee joint load in people with medial knee osteoarthritis: The effect of varying trunk lean angles. Arthritis Care & Research, 64(10), 1545-1553.

4.  Simic, M., Bennell, K. L., Hunt, M. A., Wrigley, T. V., & Hinman, R. S. (2011). Contralateral cane use and knee joint load in people with medial knee osteoarthritis: The effect of varying body weight support. Osteoarthritis and Cartilage, 19(11), 1330-1337.
5.  Simic, M., Hinman, R. S., Wrigley, T. V., Bennell, K. L., & Hunt, M. A. (2011). Gait modification strategies for altering medial knee joint load: A systematic review. Arthritis Care & Research, 63(3), 405-426. (68 citations)


Conference Presentations 
	1.  Simic, M. Invited speaker: “Knee osteoarthritis: can gait retraining be used as an intervention?”  Chiropractic and Osteopathic College of Australia Conference, (2014) Sydney, Australia.

2.  Simic, M., Bennell, K. L., Hunt, M. A., Wrigley, T. V., & Hinman, R. S. (2010). Characteristics of contralateral cane use in people with medial knee osteoarthritis. Paper presented at the EULAR conference, Rome, Italy.

3.  Simic, M., Wrigley, T. V., Hinman, R. S., Hunt, M. A., & Bennell, K. L. (2012). Altered foot progression angle gait modification for medial knee joint load reduction in people with medial knee osteoarthritis. Osteoarthritis and Cartilage, 20, S100-S101


Principal Investigator 5 Mr Joshua Zadro

Mr Joshua Zadro is a post-graduate PhD candidate. 
2011-2014

Bachelor of Applied Science (Physiotherapy) Honours Class 1. University of Sydney. Cumberland Campus.

Recipient of the Australian Postgraduate Award (APA) first round offer 2015 and the University of Sydney Merit Award Top-Up 2015. 

Mr Zadro was exposed to a number of research units during his bachelor degree:  

HSBH1007 Health Science and Research

HSBH1003 Health, Behaviour and Society

PHTY2053 Physiotherapy Evidence and Practice

He was also able to gain a greater insight into research methods and ethics during his Honours unit (PHTY4118 Honours Dissertation). 

In addition, Mr Zadro is currently working through the e community unit, 'research methods revision.'
As part of the Low Back Pain research group at the Faculty of Health Sciences Mr Zadro is currently involved in a number of projects: 

1. Working with Spanish Twin data from the Murcia Twin Registry to investigate the relationship between education level and the prevalence and incidence of activity limiting low back pain. 

2. Investigating to what extent the outcomes of physical activity interventions for low back pain are impacted by genetic and early shared environment, using a twin study design. 

Mr Zadro has 2 research supervisors (Dr Paulo Ferreira and Dr Debra Shirley – see below) in the collaborative team for this research. 
Principal Investigator 6 Dr Debra Shirley 

Qualifications:   FACP, PhD, MPhil, GradDip Manip Ther, Grad Dip Phty, BSc, Grad Cert Education (Higher Ed) Dr Debra Shirley is a senior lecturer in Musculoskeletal Physiotherapy in the Discipline of Physiotherapy, University of Sydney. Debra holds a PhD and MPhil (Medicine-Public Health). She currently supervises 2 full time PhD students. Her research interests are in the epidemiology and management of low back pain and physical activity interventions for prevention of non-communicable disease.  She has published her research on low back pain and physical activity interventions in international journals.
Publications 
	1.  Ng F, Shirley D, Willis K, Lewis S and Lincoln M.  The E12 experience: Students’ perceptions of a widening participation scheme. The International Journal of the First Year in Higher Education.  6 (1): 35-47.  March 2015
2.  Radas A,  Mackey M,  Leaver A,   Bouvier AL,   Chau JY,  Shirley D, Bauman A. Evaluation of ergonomic and education interventions to reduce occupational sitting in office-based university workers: study protocol for a randomized controlled trial.  Trials 2013, 14:330
3.  Cooper I, Delany C, Dwyer G, Godbold R, Johnston V,  Shirley D, Jenkins S.  Targeted education on the topic of professional boundaries does not change student physiotherapists’ opinions or their responses to a series of ethical scenarios. Physical Therapy Reviews 2013 
4.  Nicholson L,  Shirley D,  Turner A,  Colagiuri P, Adams R. Predictors of Groin and Lower-Limb Injury Across Four Codes of Football. Special Supplement. IFOMPT 2012: A Rendez-Vous of Hands and Minds, September 30–October 5, 2012, Québec City, Canada. Journal of Orthopaedic & Sports Physical Therapy, 2012, 42 (10):  A1-A83 .
5.  Shirley D, van der Ploeg HP, Bauman AE. Physical activity promotion in the physical therapy setting: perspectives from practitioners and students. Physical Therapy 2010;90:1311–1322 (IF 2082) 


Conference Presentations 
	1.  Shirley D, van der Ploeg HP, Bauman AE. Physical Activity promotion by Physiotherapists: a systematic review. 5th International Congress on Physical Activity and Public Health. Brazil. April 2014.
2.  Shirley D, Allen N,  Nguyen M,  Lewis S,  Lante K, Karen W, Caillaud C, Lincoln M, Andrew Gonczi A, Barclay T and Ng F. Inclusive teaching for university success: a “charlotte’s web” of understanding student diversity. HERDSA: Higher Education in a Globalised World. Hong Kong June 2014
3.  Radas AN, Leaver AM, Shirley D, Mackey M. Musculoskeletal symptoms are prevalent in office-based university workers: baseline data from a randomised controlled trial. 2014 Australian Pain Society 34th Annual Scientific Meeting. Hobart Tasmania April 2014.   


Principal Investigator 7 Dr Paulo Ferreira 
Dr Paulo Ferreira is a senior lecturer at the Discipline of Physiotherapy and leads the Spinal Research Group at the Faculty of Health Sciences, the University of Sydney. Paulo currently supervises 6 PhD students, 1 Masters, and 1 post-doctoral researcher. His research interests are in the epidemiology and management of low back pain particularly with use of physiotherapy interventions. In the past 5 years Dr Ferreira has had grant support of $3.8M from NHMRC, Arthritis Australia, and international agencies such as IMDR USA, Murcia Research Foundation Spain, and CNPq Brazil. Dr Ferreira’s research has been incorporated into international clinical guidelines such as the European and the American College of Physicians guidelines for low back pain. Dr Ferreira is leading the studies of genetics and lifestyle risk factors for back pain in Australia. In collaboration with AI Hopper, Dr Ferreira has attracted funds from CNPq in Brazil to establish the First Twin Registry in Brazil. He has received awards for best research from the International Society of Physiotherapy Journal Editors and the World Confederation for Physiotherapy. He has an extensive research experience in the design and implementation of randomized controlled trials and large observational studies in spinal pain. He led 3 large randomised controlled trials investigating the efficacy of physical activity interventions recruiting over 400 patients with spinal pain. Results of these trials were published in prestigious journals such as Pain. Dr Ferreira also has an excellent record of completing large clinical studies funded by NHMRC. He has a total of 52 publications and 1,121 citations in the last 5 years.
Publications 
	1. Machado G, Ferreira M, Ferreira P. Efficacy and safety of paracetamol for spinal pain and osteoarthritis: a systematic review and meta-analysis of randomized, placebo-controlled trials. BMJ, In Press, Acceptance date 5th of February 2015. 
2. Huebsher M, Ferreira M, Junqueira D, Refshauge K, Maher C, Hopper J, Ferreira P. Heavy domestic, but not recreational, physical activity is associated with low back pain: Australian Twin low BACK pain (AUTBACK) study. European Spine Journal, DOI 10.1007/s00586-014-3258-2.
3. Ferreira P, Beckenkamp P, Maher C, Hopper J, Ferreira M. Nature or nurture in low back pain? Results of a systematic review of twin studies. European Journal of Pain 2013; 17(7):957-71.

4. Pinto R, Maher C, Ferreira M, Ferreira P. Epidural corticosteroid injections in the management of sciatica: A systematic review and meta-analysis. Annals of Internal Medicine 2012; 157(12): 865-77. (IF= 17.46)

5. Pinto R, Maher C, Ferreira M, Ferreira P, Koes B. Drugs for relief of pain in patients with sciatica: systematic review and meta-analysis. British Medical Journal 2012; 344: e497. (IF=17.22)




Conference Presentations 
	1.  Ferreira P: Nature or nurture in low back pain? Invited speaker, Queensland Pain Conference, 2014.
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