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GUEST EDITORIAL

Guiding Occupational Health Physiotherapy into the Future

What is an occupational health physiotherapist?
Occupational health (OH) is an area of work that aims to 
promote and maintain the highest degree of physical, mental, 
and social wellbeing of workers in all occupations (International 
Labour Organization, 2003). An OH physiotherapist is a qualified 
physiotherapist with expertise in preventing and managing 
work-related injuries and illnesses. Occupational health 
physiotherapists work with individuals and organisations to 
identify and eliminate occupational hazards in the workplace, 
and also promote and maintain the health and wellbeing of 
workers. They can work independently or within interdisciplinary 
teams to meet the needs of workers and stakeholders (McAulay 
et al., 2023). 

What do OH physiotherapists do?
The responsibilities of OH physiotherapists positively impact 
work, workers, workplaces, tasks, and systems. The tasks 
undertaken by workers can expose them to various physical, 
psychological, and environmental demands, which can have 
either positive or negative effects on their health. Occupational 
health physiotherapists operate in diverse settings, utilising their 
extensive understanding of these factors to actively mitigate 
risks and enhance the overall wellbeing of workers. These 
initiatives can be categorised as both proactive and reactive in 
nature. They encompass activities such as designing systems, 
enhancing posture and movement for sedentary roles, offering 
equipment recommendations, and suggesting methods to 
reduce the load, frequency, or duration of manual tasks. 
Wellbeing initiatives aimed at fostering positive workplace 
health can vary based on specific workplace requirements 
and the expertise of the clinician. They may include initiatives 
involving cultural shifts within organisations, revamping work 
design, developing policies and procedures, and conducting 
training sessions.

In addition to their preventive efforts, OH physiotherapists play 
a crucial role in facilitating the return of injured workers to their 
jobs. They provide support and help manage the expectations 
of both workers and workplaces to improve confidence and 
return to work outcomes (Christopherson et al., 2022). Their 
services encompass personalised rehabilitation as well as the 
development and support of safe and sustainable return-
to-work programmes. Occupational health physiotherapists 
collaborate closely with organisations to enhance the efficiency 
and safety of work task performance, ultimately benefitting 
workplace culture, productivity, efficiency, and profitability. 
Their role is characterised by a high degree of autonomy, 
offering flexibility and versatility in terms of work hours and 
environments.

Where do OH physiotherapists work?
Occupational health physiotherapists operate across a diverse 
spectrum of work settings, ranging from physically demanding 
roles in industries such as forestry, manufacturing, health, 
agriculture, and construction to more sedentary or light roles 

within corporate offices, laboratories, or automated production 
facilities. With a multifaceted role where the primary objective 
is the prevention of injuries and illnesses within the workplace, 
work can range from computer-based policy development to 
instructing workers on the shop floor.

Rather than confining themselves solely to clinical intervention 
after injuries occur, OH physiotherapists strive to be proactive. 
Consequently, OH physiotherapists extend their reach far 
beyond the confines of a clinic. Armed with a skill set that 
encompasses risk management, injury prevention, systems 
analysis, and fostering a positive workplace culture, they 
become integral assets to any organisation.

How are OH physiotherapists unique?
There are many professions working in the field of OH, all with 
different and overlapping areas of expertise. As well as being 
able to undertake workplace assessments, deliver workplace 
health and safety training, provide consulting services, and 
oversee rehabilitation and return-to-work programmes, OH 
physiotherapists can provide diagnosis, prognosis, treatment, 
and work capacity certification. 

OH physiotherapists have expertise in human movement 
analysis to understand the tasks and loads to which people are 
exposed and can use this knowledge to help reduce the risk 
of work-related injuries. An OH physiotherapist applies their 
understanding of specific workplace dynamics and the complex 
interaction between these factors.

Why are guidelines required?
To date, OH physiotherapists working in Aotearoa New Zealand 
have lacked clarity and guidance around defining their unique 
skills, attributes, and potential career pathway. Therefore, to 
address this, a working group of seven OH physiotherapists has 
collaborated for over 18 months to create a practical guide for 
clinical, professional, and promotional purposes. The guidelines 
were disseminated at the Occupational Health Symposium 
(Harvey et al., 2023a) and recently published (Harvey et al., 
2023b). 

Feedback and consultation were sought from international 
and local industry experts, as well as the Physiotherapy Board 
of New Zealand and Tae Ora Tinana. These guidelines are 
designed to complement the Physiotherapy Board of New 
Zealand’s physiotherapy thresholds document, which outlines 
the key roles and competencies for a physiotherapist practising 
in Aotearoa New Zealand (Physiotherapy Board of New 
Zealand, 2023). The International Federation of Physiotherapists 
working in Occupational Health and Ergonomics (IFPOHE), a 
subgroup of World Physiotherapy, was consulted to ensure this 
document has maximal credibility and consistency to support 
the profession’s growth both nationally and internationally 
(International Federation of Physiotherapists working in 
Occupational Health and Ergonomics, 2023).
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OH physiotherapy in Aotearoa New Zealand: Practice 
guidelines highlights
The newly released guidelines outline the varying skills an OH 
physiotherapist can develop as they progress through their 
career within both core and complementary areas of practice. 
The guidelines describe different aspects of OH physiotherapy 
such as professional and ethical practice, communication, 
self-directed learning and reflection, collaboration, being an 
educator, and leadership and management skills. The guidelines 
outline how these skills may progress and develop over time 
and demonstrate what these skills look like in practice with case 
study examples. The guidelines also provide links to relevant 
legislation, standards, and acts, and outline essential knowledge 
and working relationships within OH physiotherapy. This enables 
easy access to key information, promoting high-quality practice 
for all OH physiotherapists. The goal is for the OH physiotherapy 
profession to thrive in Aotearoa New Zealand. We envisage 
these guidelines will help navigate OH physiotherapy into a 
bright future.

Authors and members of the OH physiotherapy working 
group
Daniel Harvey, Sports & Spinal Physiotherapy, Auckland.
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RESEARCH REPORT

Evaluating the Benefits of the MOVE Mentoring Programme to 
Mentors and Early Career Physiotherapists

Angela Cadogan DipPhys, M.SportsPhysio, PhD 
Director, Physio Academy, Christchurch, New Zealand

Margaret Potter DipPhys, MSc (Sports Psych), PhD 
Director, TELL Centre, Nedlands, Western Australia 

ABSTRACT

The purpose of this study was to evaluate the benefits of a structured mentoring programme for new graduate physiotherapists, 
which included standardised mentor training. Thirty new graduate physiotherapists from Aotearoa New Zealand were matched 
with registered physiotherapist mentors located outside their workplace but working in the same clinical practice area. All mentors 
completed a standardised 3 hr mentor training. Four mentoring sessions were conducted by Zoom over 4 months. Mentees and 
mentors completed pre- and post-mentoring surveys and participated in post-mentoring focus groups for review and elaboration of 
data. All participants reported benefits from the mentoring process. Most mentors had no previous mentor training and found the 
3 hr programme valuable for improving their confidence and skills. Mentees reported improvements in confidence and motivation 
and highlighted the benefits of having a mentor outside the workplace to discuss potentially sensitive issues. The main challenges for 
mentees related to them taking the lead in the process due to feeling unsure what to bring to mentoring sessions so early in their 
career. This study highlighted both the benefits and challenges of structured mentoring for early career physiotherapists and mentors 
in Aotearoa New Zealand.

Cadogan, A., & Potter, M. (2023). Evaluation the benefits of the MOVE mentoring programmes to mentors and early 
career physiotherapists. New Zealand Journal of Physiotherapy, 51(2), 174–187. https://doi.org/10.15619/nzjp.v51i3.373

Key Words: Competence, Education, Health Workforce, Mentoring, Physiotherapists 

INTRODUCTION

Across Australia and Aotearoa New Zealand, the intake of 
students into university-based physiotherapy programmes 
has steadily increased to meet projected workforce demands. 
However, job satisfaction and retention of early career 
physiotherapists are of growing concern (Bacopanos & Edgar, 
2016; Mulcahy et al., 2010; Reid & Dixon, 2018). 

Poor retention has been attributed to new graduates having 
unrealistic expectations, a lack of peer support and mentoring, 
limited career pathways, and inadequate exposure to the full 
range of clinical settings during training. The result is that many 
report feeling unprepared to manage the workload, complexity, 
and psychosocial care of patients (Arkwright et al., 2018; 
Atkinson & McElroy, 2016; Bacopanos & Edgar, 2016; Kennedy 
et al., 2021; Reid & Dixon, 2018; Wells et al., 2021). 

While Aotearoa New Zealand physiotherapy training providers 
report skills and competence are adequate, it is acknowledged 
that students may get insufficient variety in clinical placement 
offerings and have less effective communication skills, making 
patient/client interactions more difficult (Kennedy et al., 2021). 
In addition, while nearly half of new graduates enter private 
practice, many have limited experience as students in this 
setting (Health Workforce Australia, 2014; Kennedy et al., 2021; 
Pretorius et al., 2016; Reid & Dixon, 2018). 

Professional supervision has been promoted to provide ongoing 
learning and support to physiotherapists (Butler & Thornley, 
2014). It involves scheduled, protected time for a practitioner 

to discuss any aspect of their practice, facilitated by a respected 
colleague (Davys & Beddoe, 2021).

Among the challenges associated with professional supervision 
is the lack of consensus on the definition and inconsistent use 
of language, with the terms professional supervision and clinical 
supervision often used interchangeably (Holder et al., 2020; 
Snowdon et al., 2015). While it is valued as a clinical governance 
and professional support strategy by health professionals in rural 
settings (Ducat & Kumar, 2015), it is not seen as a normal part 
of physiotherapy private practice culture (Holder et al., 2020). As 
such it would be difficult to implement professional supervision 
in physiotherapy without broader knowledge, training, and 
acceptance across the profession.

In contrast, mentoring is recognised as important for early 
career health professionals as it can help build competence, 
confidence, improve decision-making, productivity, career 
satisfaction, clinical outcomes, workload, stress management, 
and provide networking opportunities (Buning & Buning, 2019; 
Davies et al., 2016; Williams et al., 2019; Yoon et al., 2017).

Mentoring is defined as: 

A learning relationship, involving the sharing of skills, 
knowledge, and expertise between a mentor and mentee 
through developmental conversations, experience sharing, 
and role modelling. The relationship may cover a wide variety 
of contexts and is an inclusive two-way partnership for 
mutual learning that values differences. (European Mentoring 
and Coaching Council (n.d.). 
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Mentors need to be patient, open-minded, approachable, 
kind, reassuring, willing to listen, and able to provide direct 
guidance (Buning & Buning, 2019; Forbes et al., 2021). The 
role of a mentor is multifactorial and should include goal 
setting, teaching, role modelling, provision of feedback, and 
development of coping strategies (Loosveld et al., 2020). In 
addition, the process of mentoring should be collaborative, 
individualised, and adaptable to meet mentee needs (Forbes et 
al., 2021). The quality of the mentoring experience will depend 
on factors such as the matching process, the skills and training 
provided, as well as the receptivity and motivation of the 
mentee (Buning & Buning, 2019). Consequently, the purpose of 
this study was to evaluate the benefits of a 4-month structured 
mentoring programme for new graduate physiotherapists 
(mentees) and their mentors that included mentor training 
(Williams et al., 2022; Yoon et al., 2017).

METHODS

A qualitative descriptive methodology was utilised for this 
research (Sandelowski, 2000). The first author (AC) is a 
physiotherapist with over 30 years of experience in private 
practice. AC is actively involved in mentoring colleagues 
and regularly delivers professional development training to 
physiotherapists at all levels. She has firsthand experience of 
the knowledge and skill gaps, as well as the lack of confidence 
among early career physiotherapists.

The second author (MP) is a physiotherapist and professional 
certified coach with over 30 years of experience in health 
professional education including curriculum design, delivery, and 
evaluation. MP was keen to participate in this research based on 
feedback from her clients about the growing need to build the 
confidence and competence of new graduates and junior staff.

A key driver for both authors was anecdotal evidence that, while 
many Aotearoa New Zealand physiotherapists are engaged in 
mentoring roles, there is limited information available about the 
quality of the mentoring experience and what, if any, training is 
provided.

Mentees
Thirty-three new graduate physiotherapists were recruited 
from fourth-year student electronic noticeboards at two 
physiotherapy schools in Aotearoa New Zealand in November 
2021 (AUT University and the University of Otago). Participants 
were eligible if they graduated in the 6 months prior to start of 
the project (February 2022). 

Mentors
Expressions of interest were sought for mentors through 
advertising within established physiotherapy networks in 
Aotearoa New Zealand and Australia including professional 
social media group pages, professional email lists, and word-of-
mouth referrals. Potential mentors were eligible if they held a 
current Aotearoa New Zealand or Australian annual practising 
certificate and were based in Aotearoa New Zealand or Australia 
at the time of the study. 

Fifty-six physiotherapists registered interest in being a mentor 
and 43 completed a 3 hr mentor training session via Zoom as a 
pre-requisite for involvement in the programme. 

The ‘MOVE’ mentoring programme
The training was developed by MP and focused on: 

1. Exploring the role of a mentor.

2. Creating a quality relationship.

3. Establishing a mentoring agreement and mentee 
development plan.

4. Exploring mentoring methods (coach, support, teach, 
delegate).

5. Ethical considerations and dealing with challenges. 

A summary of the MOVE mentoring process is provided in 
Figure 1. As part of the training, mentors were encouraged 
to adopt a specific, structured approach to each mentoring 
session that was coined “MOVE” to reflect the following four 
components:

1. Map out the goal for the session.

2. Options should be identified with mentee.

3. Verify with mentee their next steps.

4. Evaluate the session.

The MOVE structure provided mentors with a framework 
they could utilise for the mentoring process and encouraged 
a consistent approach. This was considered important as 
mentoring practice is influenced by personal beliefs and, in 
general, mentors have their own unique ways of working 
(Loosveld et al., 2020).

As part of the training, mentors and mentees were provided 
with guides that explained the stages of mentoring, 
expectations, useful questions, and included a mentoring 
agreement, a mentee development plan, and a mentoring 
session agenda. These templates were included as resources to 
guide the mentoring process, which was conducted via video 
conference using Zoom. Online mentoring has proven to be 
valuable for novices in physiotherapy (Westervelt et al., 2018). 

Both mentors and mentees provided written consent to 
participate in the study and ethical approval for the project was 
granted from the New Zealand Ethics Committee (reference 
number, NZEC21_55). 

The matching process
Mentees were matched with mentors based on information 
provided in a commencement survey (Appendices A and B). The 
matching process prioritised the following areas:

• Gender and cultural/ethnicity preferences.

• Practice area.

• Neutrality and independence, so neither party was working 
with, or for, the other party or had any influence over their 
employment status.

Mentoring sessions
Mentees were responsible for initiating contact to commence 
mentoring. One session was scheduled per month between 
March and June 2022 (a total of four mentoring sessions). The 
content of the sessions was at the discretion of the mentee. 
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At the conclusion of the mentoring programme, mentees and 
mentors were invited to participate in a focus group debrief 
session (1.5 hr) to provide feedback on the programme and to 
assist with the triangulation of survey data. 

Data analysis 
De-identified data from open questions in the post-mentoring 
surveys were analysed thematically using inductive content 
analysis (Elo & Kyngäs, 2008). This process was primarily 
completed by the second author coding the data provided in 
the written responses to identify key ideas and create themes. 
The next step involved engaging mentors and mentees in 
separate audio-recorded focus group meetings via Zoom. The 
purpose of these meetings was not to seek congruence or 
agreement of themes but rather to enable participants to review 
and ascribe meaning to their input (Varpio et al., 2017). In 
addition, transcription of this data ensured direct quotes from 
participants were available to explain the findings. If participants 
were unable to attend one of the two focus-group meetings 
scheduled for each cohort, they were given the opportunity to 
review the information and provide written feedback. For all 
questions that utilised a five-point Likert rating scale, the mean 
was calculated. 

RESULTS

Demographics
Thirty mentors and mentees completed the MOVE mentoring 
programme (Tables 1 and 2). Three mentees dropped out of 
the study. Reasons for dropouts are provided in Figure 2. Of 
the 30 mentees who completed the study, 29 completed four 
mentoring sessions. Follow-up surveys were completed by nearly 
all mentors (93%) and mentees (83%), and 80% of mentors 
and 63% of mentees attended focus group sessions (Figure 2).

Matching
Mentees were matched with a mentor based on clinical practice 
area with mentoring sessions occurring remotely with mentors 
based outside their geographic location. This was an ethical 
requirement of the study to maintain mentee confidentiality and 
minimise the possibility of employer influence. 

Three mentees working in hospital settings could not be 
matched to their clinical practice area due to insufficient 
mentors recruited from hospital-based settings. All three 
mentees were matched with mentors from private practice 
settings and remained in the study. Although these three 
mentees found the mentoring process beneficial, two indicated 
that the lack of a matched mentor from their clinical practice 

Figure 1 

Summary of the MOVE Mentoring Process
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Table 1

Descriptive Statistics for Mentees and Mentors (N = 30)

Characteristic Mentees Mentors

n a % n a %

Age, years, M (SD), range 25 (5), 
22–45

43.7 (9.8), 
25–64

Gender
Male 6 20.0 10 33.0
Female 24 80.0 20 67.0

Ethnicity
New Zealand European/Pākehā 20 67.0 23 77.0
Asian (not further defined) 3 10.0 1 3.0
European (not further defined) 3 10.0 0 0
New Zealand Māori 2 6.5 1 3.0
Chinese 2 6.5 2 7.0
Indian 2 7.0
Other 1 3.0

Practice area
Private practice (*musculoskeletal) 24 80.0 22 73.0
*District health board/hospital 5 17.0 2 7.0
Don’t know 1 3.0
Other 6 20.0

a Unless indicated otherwise.

Table 2 

Mentors’ Experience, Qualifications, and Background (N = 30)

Demographic n a %

Years in practice, M (SD), range 21.4 (10.5), 3–44
Highest qualification

Bachelor’s degree 5 17
Post-graduate certificate 2 7
Post-graduate diploma 12 40
Master’s degree 11 37

Registered scope of practice
General scope 29 97
Advanced practitioner/titled 1 3

Previous mentoring experience
Yes 14 47
No 16 53

Previous mentor training
Yes 6 20
No 24 80

a Unless indicated otherwise.
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setting (hospital) affected their experience. Specifically, one 
mentee stated, “The mentoring did not add much value to my 
practice as it could only be very generic mentoring”. The second 
mentee said, “I found it difficult to get specific advice because 
my mentor hasn’t had experience in my role”.

Mentees were asked about gender and cultural preferences for 
mentor matching at the beginning of the study. None of the 
mentees indicated a preference for either of these variables 
initially. However, in the focus group session, two mentees who 
coincidentally were matched with a mentor of the same culture 
(Asian) indicated there was value in working with someone 
who understood their culture and the challenges they faced 
integrating into the Aotearoa New Zealand healthcare system.

Benefits for mentors
There was overwhelming support for the mentoring programme 
from the mentors who participated. Mentors highlighted the 
importance of mentoring for new graduates and indicated 
commitment to continuing to mentor (Figure 3).

Despite almost half of the mentor group having had previous 
mentoring experience, 80% of them had never had any 
formal training as a mentor. The training provided prior to the 
mentoring programme was said to be valuable, with mentors 
stating it gave them more confidence in their mentoring 
ability. The electronic guide and supporting documents were 
said to be helpful to the process (Figure 3). The key benefits 
to mentors were related to skill development, gaining a better 

Figure 2 

Flowchart of Participants in the Study 

Expressions of interest

• 33 mentees

• 56 mentors Commencement survey completions 

• Mentees (n = 33, 100%)
• Mentors (n = 56, 100%)

Mentor training (Zoom, 3 hr)

• 43 mentors completed

Reasons for unsuccessful matching (n = 3/33, 10%) 

• Unable to be matched for practice area (DHB) due to 
insufficient mentors recruited from DHBs

Mentee matching (n = 30/33, 90%)

• Successfully matched for location and  
practice area

Mentoring programme completion (n = 30, 91%)

• 4 sessions (n = 29)
• 3 sessions (n = 1)

Dropouts (n = 3/33,10%) 

• Already had a mentor at work (n = 1)
• Unable to establish contact (n = 1)
• One session completed then no further contact (n = 1)

Completion surveys completed

• Mentees (n = 25, 83%)
• Mentors (n = 28, 93%)

Data triangulation

Mentors

• Attended focus group (n = 24, 80%)
• Written feedback (n = 4, 13%)
• No feedback (n = 2, 7%)

Mentees

• Attended focus group (n = 19, 63%)
• Written feedback (n = 1, 3%)
• No feedback (n = 10, 33%)

Note. DHB = district health board.
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Figure 3 

Mean Scores Relating to the Mentors’ Experience

understanding of new graduates, and the opportunity to share 
knowledge and skills. 

The main areas of skill development identified by 60% 
of mentors were reflective practice, teaching, coaching, 
communication, and giving feedback. One mentor reported 
that, “learning the art of coaching, asking open questions, 
reflective listening skills” was a key benefit. Another stated:

It (the training) helped me to make sure I was not just 
teaching the mentee. To make sure I asked more open-
ended questions and guided them in accessing their own 
knowledge and giving confidence that they knew the answer. 
It helped me to think about what questions I asked the 
mentee so that I could try to help them in all areas not just 
clinical.

Getting a better understanding of new graduates was identified 
as a key benefit by 29% of the mentors. One mentor said, “It 
gave me a greater understanding of the pressures that new 
grads are under and led me to offering the new graduate in 
my clinic more support”. Another found it helpful by “gaining 
some insight into the experience and thought process of new 
graduate/early career physiotherapist especially about the 
views of their career goals/aspiration, professional identity 
as a physiotherapist and barriers/drivers of professional 
development”.

Sharing knowledge and skills was identified as a benefit of 
the mentoring process by 18% of mentors. One mentor said, 
“It was rewarding to me to share what I felt were really basic 
skills, but they meant a lot to the mentee”. Another benefitted 
from the opportunity to help their mentee, saying, “I enjoyed 
the training we received and the opportunity to help a new 
graduate develop their knowledge and skills in what I consider 
to be a pretty tough environment for a new graduate at the 
present time”.

Benefits for mentees
The mentees responded positively to the mentoring programme 
and on average rated the importance of mentoring and 

likelihood of seeking ongoing mentoring as 4.8 out of 5. The 
topics most frequently covered during mentoring sessions were 
professional development, clinical cases, clinical reasoning, 
patient, and workplace communication. Mentees most valued 
receiving constructive feedback from their mentors and 
appreciated the approach and expertise provided (Figure 4). 

The main benefits of the mentoring programme for mentees 
were in two key areas. Personal and professional development 
was identified by all (100%) of the mentees as a key benefit 
of the mentoring process. One mentee said, “improving my 
confidence, broadening my knowledge, feeling more supported, 
making me feel inspired” was one of the most beneficial 
aspects. Another stated:

I felt like my mentor really supported me and was so 
approachable that she was able to reassure me as well as 
challenge me to become the best physiotherapist I could and 
provide the best care for my clients. She had so many tips 
and tricks and such a broad range of expertise that made it 
so lovely to be guided by her. She supplied resources that 
were helpful and really listened to and provided helpful ideas. 
She simplified physiotherapy and the questions I had about it 
as a career and how to get the most out of this career.

The second area of benefit was the independence of the 
mentor, which was identified by 64% of mentees. Having a 
mentor who was independent of their workplace made mentees 
feel more comfortable asking questions and expressing thoughts 
and opinions without fear of judgement from an employer or 
line manager. One mentee said, “I could talk pragmatically and 
honestly about career progressions, pay scales, and workplace 
logistics/dynamics, which I wouldn’t feel as comfortable 
discussing with physios or managers already in my company”. 
Another indicated:

It was amazing to have another professional opinion from 
an experienced physiotherapist aside from the clinical 
directors in my own clinic. It was also great to be able to ask 
a professional about questions that I may not want to ask my 
own boss/clinical mentor.

Likert scale
1 = Strongly disagree
2 = Disagree
3 = Neither agree nor disagree
4 = Agree
5 = Strongly agree
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Challenges
The main challenge identified by mentors and mentees was 
scheduling mutually convenient meeting times. In addition, 
those mentees matched with a mentor in a different practice 
area noted this was not ideal as it limited discussion of certain 
issues.

The challenges identified by mentors (one-off comments) 
included:

• a lack of confidence in their own mentoring skill level 

• dealing with a mentee facing personal or professional issues

• the limitations of virtual meetings

The challenges identified by mentees (one-off issues) included:

• a lack of confidence to take the lead in the mentoring 
process

• commencing a new job, so being unclear about what to 
bring to mentoring

• feeling unsure regarding whether physiotherapy was the 
right profession

DISCUSSION

There is a growing body of literature that supports the benefits 
of mentoring for early career physiotherapists, particularly those 
working in private practice (Davies et al., 2016; Forbes et al., 
2021; Wells et al., 2021; Westervelt et al., 2018). Mentoring 
and support of early career physiotherapists are important 
for the retention of graduates, job satisfaction, the quality of 
physiotherapy service, enhancing clinical outcomes, and the 
future of the physiotherapy profession (Australian Physiotherapy 
Association, 2013; Davies et al., 2016; Naidoo, 2006; Williams 
et al., 2022). Our results support previous research with 
universal agreement on the importance and value of mentoring 
in both mentee and mentor groups.

Our study explored the benefits of the MOVE mentoring 
programme to both mentors and mentees using remote 

mentoring methods over a 4-month period. Few previous 
studies have included standardised mentor training and only a 
small number investigated the benefits to the mentors of their 
involvement in the mentoring process. 

Mentors
Despite almost half of the mentor group indicating they 
had previously been engaged in a mentor role, 80% had no 
previous mentor training and reported limited confidence in 
their mentoring skills at the beginning of the study. A lack of 
confidence in their own skill level was a key challenge raised by 
mentors in this study. The mentors found the training provided 
prior to commencing mentoring gave them more confidence 
in their mentoring ability. After the programme, mentors 
specifically noted improvement in their reflective practice, 
communication, and feedback skills (Buning & Buning, 2019; 
Johnson, 2002). The importance and value of training for 
mentors has also been identified by other researchers (Buning & 
Buning, 2019; Westervelt et al., 2018). Despite mentor training 
being an important factor in the quality of the mentoring 
experience (Buning & Buning, 2019; Johnson, 2002), only 20% 
of mentors in this study had previous exposure to this form of 
professional development. With mentoring being recognised 
as an increasingly important part of early career development, 
the physiotherapy profession may need to explore ways of 
improving access to mentor training for the benefit of both 
mentees and mentors. 

Many physiotherapists are appointed to “mentoring” roles in 
the workplace by virtue of their longevity in the workplace, 
or by volunteering. However, it is unclear whether the role 
of a mentor is always clearly defined in these relationships. 
Consequently, it is possible that physiotherapists working as 
mentors may adopt more of a “preceptorship” role, which 
is a short-term, defined, clinically focused arrangement that 
may have an evaluative component. By contrast, mentorship 
is a longer-term, formative arrangement focused on building 
capability to facilitate personal and professional development 
that is not limited to clinical skill development (Gerhart, 2012). 

Figure 4

Mean Scores Relating to the Mentees’ Experience
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Based on the results of this study, mentoring roles appear to 
be common in the workplace; however, in our cohort, previous 
mentor training was lacking. Given the importance placed 
on mentoring, particularly for early career physiotherapists, 
consideration should be given to clearly defining “mentoring” 
in the workplace and providing adequate training on key 
mentoring skills including non-clinical skills to optimise the 
experience for both mentors and mentees. This echoes the call 
by others to improve the training, policies, and implementation 
frameworks of supervision, and ensure agreed definitions and 
functions of different types of support across allied health 
professions (Ducat & Kumar, 2015). 

Mentors were able to empathise with the issues facing new 
graduates and willingly shared their knowledge and skills to help 
mentees navigate their challenges. These results echo previously 
reported mentor benefits from a large Canadian study in which 
mentors also cited improvement in knowledge base, critical 
thinking, a sense of fulfilment, and the promotion of personal 
and professional development because of their mentoring 
experience (Yoon et al., 2017). 

Almost all mentors indicated they would be likely to continue 
mentoring as they felt that it is important for early career 
physiotherapists. The physiotherapy profession has a problem 
with the retention of physiotherapists, with many leaving the 
profession either in the first two years or between 4–6 years 
post-graduation (Reid & Dixon, 2018). Mentoring roles provide 
an opportunity for physiotherapists with some experience to 
“give back” and obtain a sense of personal and professional 
fulfilment (Yoon et al., 2017). In addition, it provides motivation 
to upskill in competencies that are now required for registration 
under advanced practitioner and specialist scope of practice 
that may assist their own career pathway (Physiotherapy Board 
of New Zealand, 2018). Mentoring opportunities supported by 
training to enhance confidence and mentoring skills may thus 
contribute to improved retention of physiotherapists in the 
profession. 

Mentees
All of the mentees who submitted the completion questionnaire 
reported benefits of the mentoring process including improved 
motivation, encouragement, advice, support, and increased 
confidence, which is supported by the findings of others (Buning 
& Buning, 2019; Westervelt et al., 2018). One of the challenges 
raised by a mentee was being “unsure whether physiotherapy 
is the right profession for me”. Mentoring in this context may 
be invaluable to identify and work through specific issues that 
help the mentee make an informed decision about their career, 
which may improve retention of early career physiotherapists in 
the profession (Reid & Dixon, 2018).

Having a mentor who is independent of the clinical setting 
was reported to be important by 64% of the mentees in the 
completion survey, despite many already having an assigned 
mentor within their workplace. This underscores the benefit 
of engaging early career physiotherapists in an externally run 
mentoring programme where the mentor is impartial, has no 
conflict of interest, and can focus on the identified needs of the 
mentee. As such, mentees are more likely to feel comfortable to 
raise issues such as pay and work conditions and any ongoing 

gaps in their knowledge or skills without fear of judgement 
or adverse consequences related to career progression and 
remuneration. This is endorsed by Buning and Buning (2019) 
who noted that in an employer-led mentoring programme, the 
structure and process may have an organisational bias, rather 
than a primary focus on the developmental needs of mentees. 

In contrast, others have promoted the value of in-house support 
and mentoring for new graduates due to improved treatment 
outcomes and factors such as the ease of direct, in-person 
contact with structured education sessions during work hours 
(Chipchase et al., 2022; Forbes et al., 2021; Williams et al., 
2019). Williams et al. (2022) found that on-site mentoring in 
the mentees’ clinical environment provided familiarity, comfort, 
peer support, and adequate reflection time, and all these 
factors were reported to contribute to optimal outcomes in 
musculoskeletal clinical practice. 

While in-house mentoring in the workplace may enhance 
clinical outcomes, the results of our study suggest there may be 
aspects of personal and professional development the mentee 
does not feel comfortable raising with a workplace-based 
mentor. As such, there is a case for a mixed model involving 
external, independent mentoring as well as workplace-based, 
clinical “preceptorship” for early career physiotherapists to 
ensure optimal development of both clinical and non-clinical 
competencies.

Mentee challenges
Challenges raised by mentees during the process included a lack 
of confidence to take the lead in the mentoring process and 
being unclear about what to bring to mentoring sessions. This 
raises important issues relating to the timing and structure of 
mentoring sessions for new graduates. The value of mentee-led 
sessions is self-determination; however, it can take some time to 
develop the level of confidence to take on this responsibility, so 
it is helpful if mentors are willing and able to lead, if necessary, 
when commencing mentoring. This further reinforces the value 
of mentor training that covers different roles in the mentoring 
process, such as teaching, coaching, counselling, and facilitating 
learning. This enables a flexible mentoring approach that is 
adaptable to meet mentee needs.

The matching process
Matching of mentees and mentors based on clinical practice 
area seems to be an important factor in positive mentoring 
experiences. Two of the three hospital-based mentees who were 
not able to be matched with hospital-based mentors reported 
that the mentoring process was affected as it was difficult to 
discuss context-specific issues. Studies from medicine have 
found that randomly assigning mentors and mentees may result 
in a less beneficial interaction and the matching process should 
be natural with engagement ideally “in person” to facilitate a 
more meaningful relationship (Johnson, 2002). In physiotherapy, 
Buning and Buning (2019) reported value in matching based on 
personality assessment or similarities in work schedule, location, 
age, learning styles, or training. 

Although no mentees in this study initially indicated a 
preference for cultural matching, several mentees post-
mentoring specifically noted benefits of unintended matching 
with a mentor of the same culture. The ability to share 
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experiences of relocation and reintegration into a different 
society and culture was valuable to these mentees. 

Despite mentees in this study being assigned to mentors 
without in-person contact, as all meetings were conducted 
remotely via Zoom, all mentees reported positive mentoring 
experiences. This supports the findings of Westervelt et al. 
(2018) and suggests that remote meetings with appropriate 
matching can be successful, especially where small and 
geographically remote practices may lack the staff resources to 
offer workplace-based mentoring. 

LIMITATIONS

The duration of the mentoring process was 4 months with a 
maximum of four mentoring sessions, which may be insufficient 
time to develop a meaningful mentee–mentor relationship. 
Despite this, all mentees reported benefits from the process. 
Longer periods would be required to get an accurate measure of 
mentoring outcomes. All sessions were conducted by Zoom with 
mentors who were not based in the same city as the mentee. 
While traditionally mentoring sessions are conducted in person 
(Yoon et al., 2017), our results did not identify any significant 
disadvantage in using a remote model of mentoring and all 
mentees reported benefits from the process. 

CONCLUSION

Both mentors and mentees reported benefits from a 4-month, 
remote, structured mentoring process. Mentees improved in 
motivation and confidence and found it valuable to have a 
mentor independent of their workplace but found it difficult 
to take the lead early in the mentoring process. Mentors rated 
the training valuable and reported improvements in reflective 
practice, communication, and feedback skills. Given the value 
and importance placed on mentoring in physiotherapy, it would 
be worthwhile to ensure mentors are adequately trained for 
their role; that the developmental needs of mentees are the 
primary focus of any mentoring programme; and that minimum 
matching criteria should include clinical practice area. 

KEY POINTS

1. Mentor training is important to build skills and confidence, 
because, while many physiotherapists are engaged in 
mentoring, few have received any formal training.

2. Clear and agreed definitions and frameworks are needed for 
different support roles across health professions, including 
supervision and mentoring.

3. When matching mentors with mentees, one important 
consideration should be to ensure they work in the same 
clinical setting.

4. Mentees perceived real value in being assigned a mentor 
who was independent of their workplace, as this provided 
opportunities for open discussion of potentially sensitive 
issues such as workplace remuneration and conditions.

5. Mentoring of early career physiotherapists has a positive 
impact on their motivation and confidence, which in turn 
can benefit clinical outcomes, job satisfaction, and retention 
within the profession.
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Appendix A

MENTOR COMMENCEMENT SURVEY

Pilot Project

Please complete your details below. This information will be used for the purposes of matching you with a mentee, and for data 
collection and analysis. Your data will remain confidential. All identifying information will be removed before data analysis.

*Required

1. First name *

2. Last name *

3. Date of birth: *

4. Email *

5. Contact phone number *

6. Ethnicity *

 New Zealand Māori

 New Zealand European/Pākehā 

 Pacific Island

 European (not further defined) 

 Chinese

 Indian

 Asian (not further defined) 

 Other

 Prefer not to say

7. How many years of physiotherapy practice experience do 
you have? *

8. What qualifications do you hold? (Select all that apply). If 
“other”, please specify. *

 Diploma/Bachelor of physiotherapy 

 Postgraduate certificate 

 Postgraduate diploma

 Masters degree in physiotherapy 

 PhD

Other: 

9. What is your registered scope of physiotherapy practice? *

 General scope 

 Advanced practitioner 

 Titled (Australia) 

 Specialist

 Other: 

10. What is/was your main area of clinical practice? *

 Private practice (musculoskeletal) 

 Private practice (other)

 DHB/hospital rotation work 

 Educational institution

 Sports physiotherapy 

 Residential care 

 Cardiorespiratory

 Neurology

 Pain

 Hand therapy

 Occupational health

 Pelvic health

 Paediatrics

 Older adult health

 Other 

11. What city are you located in? *

12. Have you ever participated in any formal mentor training? *

 Yes

 No

13. If you answered “Yes” to the question above, please 
describe the training including the number of hours of 
training you received.
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14. Please rate your skills in the following areas: *

Not at all 
skilled

Slightly 
skilled

Somewhat 
skilled

Moderately 
skilled

Extremely 
skilled

Active listening      

Providing constructive feedback      

Establishing a relationship based on trust      

Utilising different communication styles      

Identifying different learning styles      

Identifying and managing expectations      

Establishing realistic goals      

Motivating others      

Building the confidence of others      

Developing the knowledge and skills of others      

15. What do you see as your key strengths as a mentor? *

16. Is there anything you would like your mentee to know that 
might help you tobuild a successful relationship? e.g., Your 
preferred communication style.
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Appendix B

MENTEE COMMENCEMENT SURVEY

Pilot Project

Please complete the form below. This should take approx. 5 minutes. This information will be used for the purposes of matching you 
with a mentor, and for data collection and analysis. Your data will remain confidential. All identifying information will be removed 
before data analysis.

*Required

1. First name *

2. Last name *

3. What is your gender? *

Mark only one oval.

 Male

 Female

 Prefer not to say

 Other:

4. Date of birth: *

5. Email *

6. Contact phone number *

7. Ethnicity *

 New Zealand Māori

 New Zealand European/Pākehā 

 Pacific Island

 European (not further defined) 

 Chinese

 Indian

 Asian (not further defined) 

 Other

 Prefer not to say

8. Please state the reason(s) you are interested to participate in 
this study. *

9. What city are you located in?

10. Zoom will be our preferred platform for mentee-mentor 
meetings. How confident are you in using Zoom? *

1 2 3 4 5

Not confident 
at all

     Extremely 
confident

11. What area of practice will you be working in 2022? *  
Check all that apply.

 Private practice (musculoskeletal) 

 Private practice (other)

 DHB/hospital rotation work 

 Educational institution

 Sports physiotherapy 

 Residential care 

 Cardiorespiratory

 Neurology

 Pain

 Hand therapy

 Occupational health

 Pelvic health

 Paediatrics

 Older adult health

Other: 

12. For Māori physiotherapists only: If you are a Māori 
physiotherapist, do you wish to be paired with a Māori 
mentor? 
Mark only one oval.

 Yes

 No

 I have no preference and am happy to be paired  
 with any mentor.
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13. Do you have a gender preference for your mentor? * 

 Male

 Female

 I don’t have a preference

14. To assist in matching mentors with mentees, please indicate 
if there are any specific areas where you feel you may need 
support, and feel free to add an area under “Other”. Please 
select ALL that apply. * 

 Professional and ethical practice

 Communication (patient, colleagues, including health 
records/documentation) 

 Collaboration (e.g., interprofessional practice, working 
in teams)

 Self-directed and lifelong learning (developing PD 
plans, sourcing information, learning in the workplace)

 Education (teaching principles, facilitating learning)

 Management/Leadership

 No specific area

 Other 

15. What are the top THREE (3) things you would like to achieve 
from mentoring?* 

16. Is there anything you would like your mentor to know that 
might help you to build a successful relationship? e.g., your 
preferred communication style.
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ABSTRACT

Older adults with cognitive impairment frequently have reduced balance and are at high risk for falling. We investigated the 
concurrent validity of the Physiological Profile Assessment (PPA) and the Timed Up and Go (TUG) test with computerised 
posturography in 13 older adults (mean (SD) age, 80 (8) years) with mild-to-moderate cognitive impairment (mean (SD) Mini-Mental 
State Examination score, 19 (9)). Spearman’s rho demonstrated moderately good positive correlation between PPA (muscle strength) 
and posturography rising index (rs = 0.699, p = 0.01) and posturography mediolateral sway during eyes open standing on a foam 
surface (rs = 0.604, p = 0.04); good negative correlations between PPA anteroposterior sway (eyes closed) and posturography sway 
velocity (eyes open) standing on foam (rs = –0.745, p = 0.01) and Romberg ratios of PPA and posturography (rs = –0.698, p = 0.02); 
moderately good positive correlations between TUG and posturography (left step quick turn time; left turn sway; rs = 0.548, p = 
0.04; 0.646, p = 0.02); and good-to-excellent negative correlation between TUG and posturography (rising index rs = –0.719, p = 
0.01). Both tests appear valid measures of balance in older adults with mild-to-moderate cognitive impairment; however, we suggest 
both are used. 

Mesbah, N., Perry, M., Hill, K. D., Manlapaz, D., & Hale, L. (2023). Concurrent validity of clinical balance tests and falls 
risk for older adults with cognitive impairment. New Zealand Journal of Physiotherapy, 51(2), 188–198. https://doi.
org/10.15619/nzjp.v51i3.277

Key Words: Balance, Cognitive Impairment, Concurrent Validity, Falls Risk, Older Adults, Postural Stability

INTRODUCTION 

Older adults with cognitive impairment frequently have reduced 
balance and are at high risk for falling (Allali et al., 2017). 
Cognitive impairment in older adults forms part of the syndrome 
of dementia, an overarching term for a clinical syndrome 
“characterised by progressive cognitive decline that interferes 
with the ability to function independently” (Duong et al., 2017, 
p. 118). Changes in cognition, function, and behaviour vary 
greatly between those living with dementia and are insidiously 
progressive, starting with mild cognitive impairment typically 
not assigned a diagnosis (Duong et al., 2017). A major concern 
for older adults living with dementia is that of falling, with an 
increased falls risk of two to three times that of older adults 
without cognitive impairment and an annual falls rate of around 
60% (Allali et al., 2017; Goldup, 2017). 

Risk factors for falling associated with dementia include poorer 
executive function and visuospatial scores, use of centrally 
acting medications, high number of medications, psychiatric 
comorbidities, such as anxiety or depression, and reduced 
mobility and balance (Goldup, 2017). Further to this, postural 
stability and balance have been shown to be impaired in 
older adults with mild to moderate Alzheimer’s disease (AD), 
the most common type of dementia, with decreasing visual 
input and ability to concentrate on multiple tasks found to 
particularly impact postural stability (Mesbah et al., 2017). Some 
aforementioned risk factors are unmodifiable; however, exercise 
and/or physical activity has shown promise to reduce the rate 
of falls in people with dementia, theorised to mediate falls risk 
by reducing the rate of physical decline through maintaining 
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or improving balance and mobility (Goldup, 2017). Arguably, 
addressing balance and mobility concerns is likely to be more 
effective before cognitive decline progresses. Interventions 
targeting balance and mobility, commonly prescribed and 
delivered by physiotherapists, are therefore recommended 
but require appropriate clinical measures of outcome, with 
demonstrated properties of validity, reliability, utility, and safety 
(Suttanon et al., 2011).

Several measurement tools have been recommended for 
evaluation of balance in older adults with dementia. These tools 
include both clinical tools such as the Timed Up and Go (TUG) 
test (Goldup, 2017; Mesbah et al., 2017; Suttanon et al., 2011) 
and one component of the Physiologic Profile Assessment (PPA) 
(Lord et al. 2003), and laboratory-based tools like computerised 
posturography (Lorbach et al., 2007). While the advantage of 
clinical balance tests is their ease of execution, their variable 
execution and subjective scoring systems can render these 
tools sub-optimal (Jacobs et al., 2006; Munhoz et al., 2004). 
As such, a clinical outcome measure of balance provides a 
limited understanding of postural instability. The advantages 
of laboratory-based tests, such as computerised posturography 
are their objectivity and detailed results that can guide clinical 
management (Chaudhry et al., 2011), but their limitations 
include poor accessibility, cost, time to set up and administer, 
and size of the equipment. 

Many authors consider laboratory measures, such as 
computerised posturography, to be the “gold standard” 
(Versi, 1992) in measuring balance due to their reliable, 
comprehensive, and objective measurement (Dodd et al., 2003; 
Furman et al., 1994; Ionescu et al., 2005; Mancini & Horak, 
2010; Trueblood et al., 2018). Indeed, the NeurocomTM force 
plate tests of the modified Clinical Test of Sensory Interaction 
on Balance, Walk Across (step width, step length parameters), 
and sit to stand (rising index parameter) demonstrated excellent 
retest reliability (ICC3,1 ranging from 0.75 to 0.91) in 14 older 
people with mild to moderate AD (Suttanon et al., 2011). Such 
measures, however, are not readily available in a physiotherapy 
community or primary health care setting, nor are practical or 
easily transportable, and can be time consuming to execute. 

The types of outcome measures used to evaluate balance in 
older populations with dementia were found in a published 
systematic review to be inconsistent across studies (Mesbah et 
al., 2017). A more consistent approach to outcome measures 
used to evaluate changes of balance has been recommended 
(Howe et al., 2011). Although a consensus statement on 
tools and measures most useful to evaluate balance in adult 
populations has been published (Sibley et al., 2015), the 
applicability of this to older adults with dementia is unclear 
(Sibley et al., 2015). For populations with dementia, it is 
recommended that outcome measures should be quick to 
execute and instructions easy for the person being tested to 
follow (Horak, 2006). 

Two clinically applied measurement tools of falls risk 
including balance, the PPA and the TUG, potentially meet 
the requirements of being “quick to execute” and “easy to 
follow instructions” and have been shown to have reasonable 
reliability in older adults with cognitive impairment. For 

example, the TUG’s retest reliability in 14 older people with mild 
to moderate AD was moderately high (intraclass correlation 
coefficient (ICC3,1) = 0.5 and 0.7) (Suttanon et al., 2011). The 
PPA demonstrated a range of test-retest reliability data in 21 
older adults with mild to moderate AD: excellent for high- and 
low-contrast visual acuity, contrast sensitivity, knee extension 
strength, coordinated stability, and maximal balance range 
tests (ICCs 0.78–0.90); fair-to-good for tactile sensitivity, ankle 
dorsiflexion strength, hand reaction time, sway on foam with 
eyes closed, and the overall falls risk score (ICCs 0.43–0.75), 
but poor for proprioception, foot reaction time, sway on floor 
(eyes open and closed), and sway on foam with eyes open (ICCs 
0.18–0.39) (Lorbach et al., 2007).

In addition to reliability, a further clinometric property of 
outcome measurement to consider is that of concurrent 
validity. This construct measures how tests compare against 
a criterion or “gold standard” test. The aim of this study was 
to evaluate the concurrent validity of the PPA and the TUG 
tests with computerised posturography in older adults with 
cognitive impairment. If found to be concurrently valid, the TUG 
and the PPA could be used as valid measures of falls risk and 
balance in older adults with dementia in a community or clinical 
setting when computerised posturography was not available or 
impractical to use. 

METHODS

Study design, recruitment, and study setting 
This cross-sectional study was approved by the University of 
Otago Human Ethics Committee (reference number, H14/035). 
Participants were recruited through community advertisement 
such as newsletters distributed by the local Alzheimer’s 
association. Volunteers contacted the primary researcher (NM) 
and were screened for eligibility by telephone. Information 
sheets and consent forms were then sent (by post or email) to 
potentially eligible participants. Testing occurred at two sites, at 
a university-based balance clinic and at a local rest home that 
offered a day care out-reach programme specifically for older 
adults with dementia living in the community. 

Participants 
Participants with the following criteria were included: (a) aged 
65 years or older, (b) mild to moderate severity of cognitive 
impairment based on the Mini-Mental State Examination 
(MMSE) score ≥ 10 but ≤ 28/30 (Folstein et al., 1975; Ries et 
al., 2010; Shigemori et al., 2010), (c) community dwelling, (d) 
self-reported ability to understand verbal instruction sufficiently 
to safely undergo postural stability testing (Mozley et al., 1999), 
(e) independently mobile for a distance of at least 5 m (with 
or without walking devices), and (f) able to self-consent to 
participate (determining this ability was guided by steps outlined 
by the United Kingdom’s Alzheimer’s Society (Alzheimer’s 
Society, 2023). Participants with cardiac and neurological 
impairments that would prevent them from doing the testing 
were excluded. 

Procedure 
Following the recruitment process, participants were provided 
with an appointment for testing. Participants were encouraged 
to have a support person accompany them. The participant was 
provided with an opportunity to ask questions and was then 
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asked to sign consent. All tests were conducted by NM and 
assisted by a research assistant (DM).

The following processes then took place: 

1. Collection of self-reported (or support person proxy 
reported) demographic data: age, gender, marital status, 
ethnicity, height, weight, education level, duration of having 
memory loss, medical status, number of falls in the past 12 
months, and medications. In this study, a fall was defined 
as “an unexpected event in which the person comes to rest 
inadvertently on the ground, floor, or other lower level” 
(Lamb et al., 2005, p. 1618). 

2. Testing of cognitive function using the MMSE (Folstein et 
al., 1975). The MMSE is divided into two sections. The 
first section requires verbal responses to test orientation, 
memory, and attention; 21 is the maximum score. The 
second section tests the ability of an individual to name, 
follow verbal and written commands, write a sentence 
spontaneously, and copy a complex polygon similar to a 
Bender-Gestalt figure; 9 is the maximum score (Folstein et 
al., 1975). The score range has been divided into normal 
(27–30), mild (18–26), moderate (10–17), and severe (< 10) 
cognitive function (Folstein et al., 1975). For this study, and 
given the variability of cut-off in the literature, a cut-off ≥ 
10 and ≤ 28/30 was employed to indicate mild to moderate 
severity of cognitive impairment (Folstein et al., 1975; Ries 
et al., 2010; Shigemori et al., 2010). A license for use of the 
MMSE was obtained for this study.

3. Each participant was then tested using computerised 
posturography using the Neurocom long plate (0.5 m x 
1.5 m) (Neurocom Balance Master, Neurocom International 
Inc., USA), the PPA and the TUG. These tests were carried 
out in a random order assigned by a computerised random 
programme and are described below. 

Tests
The protocol for testing was based on the standardised 
procedures published for each test and standardised instructions 
were used with each participant. Each test was demonstrated 
to the participant before the actual test was performed to 
increase their understanding of it. The score of the PPA and 
TUG performance were recorded on the study scoring sheet. 
Data from the posturography testing were computer generated, 
thus the scores were saved in a PDF file downloaded from the 
computer linked to the posturography system.

Computerised posturography using the long-plate 
equipment
Five tests were undertaken on the computerised posturography 
using the NeuroCom International Balance Manager SystemTM 
(the long-plate equipment) (Neurocom Balance Master, 
Neurocom International Inc., USA): (a) modified Clinical Test 
of Sensory Interaction on Balance (mCTSIB), (b) sit to stand, 
(c) step quick turn (to the left and the right), (d) walk across, 
and (e) limits of stability. The tests were first demonstrated to 
participants. The key elements in the instructions were the use 
of simple commands with cues and gestures provided when 

necessary. The testing procedures followed those used by 
Suttanon et al. (2011) and are briefly described in Table 1.

PPA
The PPA was developed by Lord and colleagues (2003) from 
Neuroscience Research Australia, to evaluate balance and 
risk of falling among older adults (Lord et al., 2003). The PPA 
measures five components: (a) postural sway: performed under 
four sensory conditions of eyes open or eyes closed on both 
a firm surface and a foam surface, (b) hand reaction time, (c) 
quadriceps muscle strength, (d) knee joint proprioception, and 
(e) vision edge contrast sensitivity. The details of the execution 
of the PPA can be found in Lord et al. (2003) but are briefly 
described in Table 1.

TUG test
The TUG, as described by the developers, can be used as a 
descriptive tool, providing information about an individual’s 
balance, gait speed, and functional ability (Podsiadlo & 
Richardson, 1991), and as such was used in this study to 
measure balance and falls risk. This test has been shown to 
be feasible and reliable to use with older adults with mild to 
moderate dementia, despite the multi-step instructional nature 
of this test (Goldup, 2017; Mesbah et al., 2017; Suttanon et 
al., 2011). The shorter the time to complete the task the better 
the functional balance (Mancini & Horak, 2010). This test is 
described in Table 1.

Data analysis
SPSS software Windows version 23 (IBM Corporation, United 
States of America) was used to analyse the data. Descriptive 
analysis was used to calculate means, standard deviations, and 
the range of the continuous data, and percentage was used for 
categorical data. 

Concurrent validity between the PPA, the TUG, and the 
computerised posturography was calculated using the Spearman 
rank order correlation (rs) because all values violated the 
assumption of normality and linearity. As there are similarities 
and differences between the characteristics of balance evaluated 
by the three chosen tests, and none have a composite score 
of balance per se, concurrent validity between variables from 
within each test that had similar properties were correlated, as 
shown in Table 2. The strength of correlation coefficient was 
categorised according to the criteria by Portney and Watkins 
(2015): rs ≥ 0.75 demonstrated a good to excellent relationship, 
0.50–0.75 moderate to good, 0.25–0.50 fair, and < 0.25 
represented little or no relationship (Portney & Watkins, 2015; 
Portney & Watkins, 2000). The significance level was set at p < 
0.05. 

For the balance evaluation in the eyes open and eyes closed 
condition, the Romberg ratio (on firm and foam surface) was 
calculated by dividing the score of eyes closed with that of eyes 
open (Fujita et al., 2005) for both the PPA and computerised 
posturography sway. A value exceeding 1.0 indicates a greater 
amount of postural sway during the eyes closed condition 
(Tjernström et al., 2015). Romberg’s ratio assesses visual 
dependency in postural stability and indicates the proprioceptive 
contribution to postural stability (Tjernström et al., 2015). 
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Table 1 

Brief Description of Tests Used in this Study

Description of tests

Computerised posturography using the long-plate equipment 
Modified Clinical Test of Sensory Interaction on Balance (mCTSIB): This test was used to measure postural sway under four sensory 

conditions: (a) eyes open and (b) eyes closed while standing on (c) a firm surface and (d) a foam surface; each participant 
undertook three trials, standing still for 10 s on each of the four test conditions. The smaller the sway velocity, the greater the 
stability. The best result from each test was used for statistical analysis (Suttanon et al., 2011).

Sit to stand: The sit to stand test measures the ability of the participant to stand up from a seated position without losing 
balance. The participant was asked to sit on a box that was placed at the centre of the measurement platform with the 
knees positioned in 90° flexion. On seeing a visual cue generated by the computer the participant had to stand up and hold 
a standing position for 5 s. Three trials were undertaken and the best score for each variable measured during this task was 
computed for statistical analysis. The outcome variables from this test were: (a) weight transfer time (s), (b) rising index (%), 
and (c) sway velocity (degree/s) (Suttanon et al., 2011).

Step quick turn: This is a test of stability during turning, measured in turn time (s) and turn sway (degree/s). The participant takes 
two steps then turns to one direction (left or right) and returns to the starting position. Performance was evaluated based on 
turning to both sides (left and right). The best measures of turn time (s) and turn sway (degree/s) were reported for turning in 
both directions from three trials in each direction and were used for analyses. The short turn time and low sway score indicate 
high stability (Suttanon et al., 2011).

Walk across: Walk across is a test of walking at a comfortable speed across the long plate. The measurements taken were step 
width (cm), step length (cm), and walking speed (cm/s). Step width is an indication of the size of the person’s base of support. 
A smaller score indicates better postural stability. Completing the task quickly indicates longer step lengths were used, which is 
indicative of a better performance (Suttanon et al., 2011).

Limits of stability: Limits of stability (LOS) is a test of moving in eight directions as fast as possible towards to match the cursor 
of the individual’s movement with that of a shifting target displayed on a screen. The measurements taken were speed and 
oscillation of weight shift (movement of centre of gravity within the body’s LOS). All eight directions were tested once. The 
outcome variables include: (a) reaction time (s), is the time between the trigger signal to move (the centre of gravity) and the 
beginning of execution of movement. A low score indicates good performance; and (b) movement velocity (degree/s), that is, 
the average speed of centre of gravity movement. A low score indicates good performance (Suttanon et al., 2011).

Physiological Profile Assessment
Postural sway: Participants stand with feet together either on a firm floor or on a medium-density foam rubber mat (15 cm thick) 

for 30 s. The degree of body sway is measured using a swaymeter (a 40 cm long rod with a vertically mounted pen at its end 
is attached to the participant’s waist). The pen tip is located on a square paper positioned on a height-adjustable table. As the 
person sways, the movement is recorded visually by the pen on a sheet of millimetre graph paper. The test is performed with 
eyes open and closed. The total sway (number of square millimetre squares traversed by the pen) and anteroposterior and 
mediolateral sway are recorded.

Edge contrast sensitivity: Assessed with the Melbourne Edge Test. Participants are presented with a card with 20 circular patches 
with visually reducing contrast variability and the participant is scored on their ability to accurately identify the orientation of 
the lowest contrast patch. This contrast sensitivity is measured in decibel units (1 dB = 10log10 contrast).

Proprioception: Assessed in sitting with the participant’s eyes closed. An acrylic panel marked with a protractor is placed between 
the participant’s feet and the participant is asked to lift one foot and then match the position of this foot with the other foot. 
The difference in alignment between the position of the two great toes is measured in degrees. An average of five attempts is 
recorded. 

Maximum isometric muscular strength of the quadriceps: Measured in sitting on a specially provided chair using a spring-loaded 
dynamometer attached to the participant’s ankle and the chair. The average of 3 trials is recorded in kg.

Timed Up and Go (TUG) test
The TUG (Podsiadlo and Richardson, 1991) was used to measure dynamic postural stability. This test timed the duration (s) for the 

participant to stand up from a standard chair without an arm rest, walk 3 m at their usual pace, turn, walk back and sit down 
again in the chair. Participants may use a walking device as necessary, but this use needs to be recorded and the device used in 
subsequent testing (Shumway-Cook et al., 2000).
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RESULTS

Participants
Demographic data for the 13 participants (7 male, 6 female) are 
reported in Table 3. Included participants had a mean (SD) age 
of 80 (8) (range 71–94) years and a mean (SD) MMSE of 19 (9) 
(range 14–28) points. Ten participants were recruited from a day 
care programme that specifically catered for older adults with 
dementia and three participants via the local Alzheimer’s Society 
newsletter. Three participants had diagnoses of dementia (one 
with AD, two with fronto-temporal lobe dementia). A history of 
falls in the previous year was self-reported by four participants 
and confirmed by their support person. One participant used a 
walking stick during the TUG, walk across, and step quick turn 
tests. One participant could not perform the walk across and 
step quick turn tests due to failure of the testing equipment at 
the time of their test. 

The computerised posturography limits of stability test was only 
carried out on six (46%) participants as those with a history of 
falling declined to complete the test as they felt apprehensive 
of falling. One participant did not complete the PPA as she was 
anxious about falling and declined to participate in the last four 
aspects of the PPA test. There were no other safety incidents 
reported during or after the tests. Missing data were thus due 
to participants being unable to complete a test due to their 
concern for their safety. In these instances, the test was stopped 
immediately and was noted as “unable to complete”.

Concurrent validity assessment
Tables 4–6 illustrate the results of the correlation coefficients 
of the PPA and the TUG against variables from computerised 
posturography, namely, mCTSIB, sit to stand, step quick turn, 
and walk across tests.

Concurrent validity of the Physiological Profile Assessment 
To assess the concurrent validity of the PPA, the sway and 
quadriceps muscle strength variables were compared with tasks 
of a similar nature performed using computerised posturography 
(Tables 4 and 5). Spearman’s rho indicated the presence of 
moderate to good positive correlation between muscle strength 
(PPA) and the rising index (computerised posturography) (rs = 
0.699, p = 0.01, n = 12), and mediolateral sway during eyes 
open standing on foam (PPA) and sway velocity during eyes 

open standing on foam surface (computerised posturography) 
(rs = 0.604, p = 0.04, n = 12). There were good negative 
correlations between anteroposterior sway during eyes closed 
standing on foam (PPA) and sway velocity during standing 
on foam with eyes open (computerised posturography) (rs = 
–0.745, p = 0.01, n = 12) and Romberg ratio between PPA and 
computerised posturography (rs = –0.698, p = 0.02, n = 12). The 
other variables did not significantly correlate (p > 0.05).

Concurrent validity of the TUG test
Similarly, to assess the concurrent validity of the TUG, 
performance of the test was compared with tasks of a similar 
nature performed using computerised posturography. Table 6 
reports the results of concurrent validity between the TUG and 
step quick turn, sit to stand, and walk across tests. Moderate to 
good positive correlations were found between the TUG and the 
step quick turn time turn to left (computerised posturography) 
(rs = 0.548, p = 0.04, n = 12) and step quick turn sway to left 
(computerised posturography) (rs = 0.646, p = 0.02, n = 11). 
Good to excellent negative correlation was found between the 
TUG and rising index (computerised posturography) (rs = –0.719, 
p = 0.01, n = 13). The other variables did not significantly 
correlate (p > 0.05).

DISCUSSION 

In this study, the PPA and the TUG were shown to have 
moderate to excellent concurrent validity compared to the 
criterion test of computerised posturography in older adults with 
mild to moderate cognitive impairment. Four pairs of variables 
demonstrated concurrent validity. However, as not all variables 
between the PPA and the TUG correlated with comparable items 
of the computerised posturography, we suggest that both the 
PPA and the TUG may be required to evaluate balance and falls 
risk in older adults with self-reported memory loss in a clinical 
setting. 

Thirteen older adults aged 71 to 94 years were recruited, with 
self-reported memory loss. Although a confirmed diagnosis of 
dementia would have been ideal, only three participants had 
confirmed dementia and the diagnoses of the other participants 
remained unconfirmed. Due to recruitment difficulties, 
participants were selected based on self-report of memory 
loss as opposed to confirmed diagnostic criteria. Subsequent 

Table 2 

Matching of Similar Variable of the Three Tests for Purposes of Correlation Analysis

Test Variables evaluating various aspects of balance and falls risk

Computerised 
posturography using the 
long-plate equipment

mCTSIB Sit to stand Step quick turn Walk across Limits of 
Stability

PPA Postural sway. (1) eyes 
open; (2) eyes closed 
on a firm surface or a 
foam surface

Quadriceps muscle strength. 
An important prerequisite 
to achieve the motor task 
of sit to stand

TUG test – TUG includes sit to stand TUG includes 
turning 

TUG includes 
walking

–

Note. mCTSIB = modified Clinical Test of Sensory Interaction on Balance; PPA = Physiological Profile Assessment; TUG = Timed Up and Go test.
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testing of participants with the MMSE, however, confirmed that 
eight participants did indeed have mild to moderate cognitive 
impairment (mean (SD) 20 (3), range 14–24). Thus, the findings 
of this study, while not reflecting specific diagnostic conditions 
(such as AD or a specific dementia), are representative for older 
adults with mild to moderate cognitive impairment, with the 
caveat that the identification of mild to moderate cognitive 
impairment was solely from the Mini Mental State Examination. 
This test has demonstrated high sensitivity (87% sensitivity) 
to measure cognitive impairment among older adults with 
dementia in residential care, hospital, or presenting at memory/
dementia clinics, albeit in older adults with more cognitive 
impairments than participants in the current study (Folstein et 
al., 1985; Tombaugh et al., 1992). Targeting older adults with 
mild to moderate cognitive decline potentially enables concerns 
with balance and mobility to be addressed more effectively than 
when cognitive decline has progressed to more advanced levels.

This study demonstrated that participants who had stronger 
quadriceps muscles as measured by the PPA and were faster 
at completing the TUG had higher force generation from their 
lower legs when standing up (as measured by computerised 

posturography). Previous studies have evaluated the relationship 
of muscle strength and the sit to stand task in older adults (Lord 
et al., 2002; Kwan et al., 2011; Schenkman et al., 1996). For 
instance, among 280 community-dwelling older adults aged 
65 years and above, quadriceps muscle strength was found to 
significantly influence (p < 0.001, rs = 0.231) the performance of 
the TUG (Kwan et al., 2011). This finding is not surprising given 
that in sit to stand, a common daily living activity (Millington et 
al. 1992), the quadriceps muscles are required to generate the 
force to initiate the extension phase of sit to stand (Corrigan & 
Bohannon, 2001; Miyoshi et al., 2005).

The moderate correlation found between the TUG with the 
time taken and amount of sway during a turning task measured 
by computerised posturography was expected, but that this 
correlation was only significant for turning to the left was not. 
Turning plays a role in many upright physical activities (Lenoir et 
al., 2006). Turning requires asymmetrical limb movement and, 
through changes in the execution of knee flexion-extension 
and ankle dorsi-plantarflexion, the inside limb is theorised to be 
functionally shorter than the outside limb (Dite & Temple, 2002). 
The inside foot is subject to a prolonged stance phase and a 

Table 3 

Demographics and Health Status Characteristics of Participants (N = 13)

Characteristic M (SD) Range n %

Age, years 80 (8) 71–94
Male 7 54
Height, m 1.6 (1.6) 1.4–1.9
Weight, kg 73.9 (13.0) 41.0–93.0
Education

High school 10 75
Tertiary diploma/degree 2 17
Other 1 8

MMSE a 19 (9) 14–28
Diagnosis

Confirmed dementia diagnosis 3 23
Corrective lenses

Bifocal 11 85
No visual correction 2 15

History of fall
No fall 9 69
One-time fall 4 31

Number of medical conditions b

0 4 31
1 4 31
2 2 15
≥ 3 3 23

Number of medications 0–4
Use of walking aids 1 8

Note: MMSE = Mini-Mental State Examination; TUG = Timed Up and Go test.

a n = 11, 2 participants did not have recent MMSE scores. b Medical conditions included hypertension, heart disease, lung disease, depression, 
diabetes, musculoskeletal and history of stroke.
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Table 4 

Spearman Rank Correlation (rs ) Between Sway (Physiological Profile Assessment) and Sway in AP and ML Direction (mCTSIB From 
Computerised Posturography)

PPA mCTSIB

Firm surface Foam surface

EO SV EC SV EO SV EC SV

Firm surface
EO sway AP rs 0.320 –0.176 –0.291 0.056

p 0.31 0.58 0.36 0.86
n 12 12 12 12

EO sway ML rs 0.386 0.302 0.303 –0.555
p 0.22 0.34 0.34 0.06
n 12 12 12 12

EC sway AP rs –0.484 –0.043 –0.355 0.291
p 0.11 0.90 0.26 0.36
n 12 12 12 12

EC sway ML rs 0.040 0.107 –0.267 0.039
p 0.90 0.74 0.40 0.91
n 12 12 12 12

Foam surface
EO sway AP rs 0.018 –0.438 –0.229 0.181

p 0.96 0.16 0.48 0.57
n 12 12 12 12

EO sway ML rs 0.604* 0.463 0.011 –0.364
p 0.04 0.13 0.97 0.25
n 12 12 12 12

EC sway AP rs –0.327 –0.219 –0.745** 0.354
p 0.30 0.49 0.01 0.26
n 12 12 12 12

EC sway ML rs –0.104 –0.046 –0.399 –0.028
p 0.75 0.89 0.20 0.93
n 12 12 12 12

Note: AP = anteroposterior; EC = eyes closed; EO = eyes open; mCTSIB = modified Clinical Test of Sensory Interaction on Balance; ML = mediolateral; 
PPA = Physiological Profile Assessment; SV = sway velocity.

* Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).

10% increase in vertical force in the posteromedial section of 
the foot compared to straight-line walking (Peyer et al., 2017). 
In the current study, leg dominance may explain this difference, 
but unfortunately leg dominance data were not collected. 
Future research should measure and analyse direction of turn 
related to the dominant and non-dominant leg. 

For the correlation between sway items between the PPA and 
the modified clinical test of sensory interaction, on balance, 
the main tests were those of upright standing on foam with 
eyes open and closed. Given the similarities of these two tests, 
the poor correlation was unexpected, with only three variables 
demonstrating a significant correlation (mediolateral sway 
[eyes open, standing on foam]; PPA anteroposterior sway [eyes 
closed] and posturography sway velocity [eyes open] standing 

on foam, and Romberg ratio). The differing density of the foam 
(supplied by the license company as part of the test equipment) 
used to stand on between the two tests could account for 
this. The foam used in the computerised posturography may 
have higher elasticity, thus causing more sway. Patel et al. 
(2008) reported on the elasticity of the foam used in their 
test (with foam categorised by their elastic modulus as firm, 
medium, and soft) and found that there was more variance in 
ankle torque when standing on more elastic foam (Patel et al., 
2008). Standing on a foam (high elasticity) surface is thought 
to amplify postural stability sway by reducing the reliability of 
somatosensory input from cutaneous mechanoreceptors on the 
base of the feet and by changing the efficiency of ankle torque 
(Perry et al., 2000). The amount of compression explains this 
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theory; if the compression of the foam surface that has low 
elasticity was large, participants would be able to feel some of 
the hard surface (i.e., floor) beneath the foam, thus the accuracy 
of sensory information from the mechanoreceptors on the 
base of the feet may increase (Patel et al., 2008), and therefore 
stability is increased. Even though Patel’s study was conducted 
among healthy adults aged 19 to 43 years (Patel et al., 2008), 
the suggestion that different foam elasticity might give rise to 
the different results in the performance of postural stability may 
account for our findings. 

The precision limitation of the sway measure by the PPA could 
be another reason for the lack of significant correlation, as 
measuring the distance of trajectory of the sway measure 
is done “manually” using the graph paper provided and 

may introduce error. It is now recommended to use the new 
software of the PPA that directly digitally measures the distance 
during the test (https://www.neura.edu.au/, Prince of Wales 
Medical Research Institute, Randwick, Sydney, NSW, Australia). 
Notwithstanding, our finding was dissimilar to that of a previous 
study that measured the validity of measuring postural sway 
with the sway meter device of the PPA compared to that 
measured by a force plate (Sturnieks et al., 2011). Sturnieks 
et al. (2011) found moderate to good correlations between 
the sway meter and the force plate sway measures across all 
four conditions (r = 0.560–0.865): eyes open and eyes closed 
standing on firm surface; and eyes open and eyes closed 
standing on foam surface. Although their study suggested the 
sway meter has good agreement with the force plate centre 
of pressure (COP) measures for anterior-posterior (r > 0.743) 

Table 5 

Spearman Rank Correlation (rs ) Between the Romberg Ratio and Muscle Strength Components of the PPA and the mCTSIB and Sit to 
Stand Components of Computerised Posturography

PPA Computerised posturography  
Romberg ratio (mCTSIB)

Firm surface Foam surface

Romberg ratio (firm surface) rs 0.135 –0.113
p 0.68 0.74
n 12 11

Romberg ratio (foam surface) rs 0.191 –0.698*

p 0.55 0.02
n 12 11

Sit to stand
WTT RI SV LRWS

Muscle strength rs 0.554 0.699* –0.323 –0.189
p 0.06 0.01 0.31 0.56
n 12 12 12 12

Note: LRWS = left right weight symmetry; mCTSIB = modified Clinical Test of Sensory Interaction on Balance; PPA = Physiological Profile Approach; RI 
= rising index; SV = sway velocity; WTT = weight transfer time. 

*Correlation is significant at the 0.05 level (2-tailed).

Table 6 

Spearman Rank Correlation (rs ) Between Timed Up and Go and Computerised Posturography’s Step Quick, Sit to Stand and Walk 
Across Tests

Variable Step quick turn Sit to stand Walk across

TTL TTR TSL TSR WTT RI SV LRWS SW SL WS LRS

Timed up 
and go

rs 0.584* 0.245 0.646* 0.491 –0.022 –0.719** –0.409 –0.264 0.124 –0.470 –0.470 0.109
p 0.04 0.47 0.02 0.13 0.94 0.01 0.17 0.38 0.69 0.25 0.11 0.74
n 12 11 11 11 13 13 13 13 13 13 13 12

Note: LRS = left right walk symmetry; LRWS = left right weight symmetry; RI = rising index; SL = step length; SV = sway velocity; SW = walk step 
width; TSL = turn sway left; TSR = turn sway right; TTL = turn time left; TTR = turn time right; WS = walk speed; WTT = weight transfer time.

*Correlation is significant at the 0.05 level (2-tailed).

**Correlation is significant at the 0.01 level (2-tailed).
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and medio-lateral displacement (r > 0.692), it was conducted 
among 29 older adults without neurological problems, aged 
71 to 83 years (mean = 78, SD = 3), with a mean (SD) MMSE 
score of 27.8 (1.7) (Sturnieks et al., 2011). The difference of the 
populations might explain the variance in results. 

The TUG did not show any significant agreement with the 
walk across test measured by computerised posturography. 
The nature of the test might explain this discrepancy. While 
performing the TUG, a participant may need to accelerate 
and decelerate twice, while transferring positions, and before 
and after turning, while the walk across only requires one 
acceleration–deceleration execution. The earlier construction 
of the TUG by Podsiadlo and Richardson (1991) showed good 
correlation between time score in the TUG and gait speed. 
However, this study was conducted among older patients with 
no more than mild cognitive impairment (mean MMSE = 28) 
referred to a day hospital (Podsiadlo & Richardson, 1991), many 
of whom had reduced overall functional capacity (participants 
had history of stroke (38%), Parkinson’s disease (17%) and 
osteoarthritis (15%)). In a study by Wall et al. (2000), the 
researchers suggested isolating each component of the TUG to 
further investigate which functional component was impaired. 
These authors measured the time taken at six points: sit to 
stand, gait initiation, walk, turn around, walk again, slow 
down, stop, and sit down. It might be that the components of 
turning and standing up are compromised among older adults 
with cognitive impairment, thus increasing the time taken to 
complete these tasks, explaining the findings of a significant 
correlation between the TUG and the step quick turn test. 

Participants had difficulty in completing two of the 
computerised posturography tests: (a) eyes closed standing on 
the foam, and (b) the limits of stability test in all eight directions. 
This is not surprising as these two tests are particularly 
challenging for individuals’ postural stability (Suttanon et al., 
2011), the first because of the limited sensory information 
available to the participant during the test procedure, and 
the second because it involves moving towards outer points 
of stability for an individual. The value of the computerised 
posturography limits of stability test for use with older adults 
with cognitive impairment is, however, debatable as participants 
with a history of falling in our study declined to do the test due 
to fear of falling. Suttanon et al. (2011) investigated 14 older 
adults with similar cognitive impairment and all their participants 
were able to complete the same limits of stability test; however, 
only four of the 14 had a history of falling. 

Study limitations
The findings of this study need to be interpreted within the 
context of its limitations. The first limitation was its small 
sample size; this was because recruitment of participants using 
our study’s “mild-to-moderate impairment” eligibility criteria 
proved challenging. Although the low recruitment may partly 
be due to the small overall population in the region where 
the data collection was done (approximately 130,000), it may 
also be due to possibly eligible older adults’ denial of potential 
cognitive problems and potential diagnosis, and thus failure to 
volunteer for our study (Cohen et al., 1984). This leads to the 
second limitation, that of heterogeneity of the population. Our 

sample was heterogeneous in that it likely included people with 
AD, other forms of dementia, frontotemporal, and cognitive 
impairment. We minimised the exclusion criteria to maximise 
participant recruitment, a strategy recommended when there 
are limited resources (Hardy et al., 2009). A third limitation was 
not collecting leg dominance data, which would have assisted 
evaluation and interpretation of the turn data.

CONCLUSION

The results of this study showed that the PPA and the TUG 
had moderate to excellent concurrent validity compared to 
the criterion test of computerised posturography in older 
adults with mild to moderate cognitive impairment. However, 
as not all variables between the PPA and the TUG correlated 
with comparable items of the computerised posturography, 
we suggest that both the PPA and the TUG may be required 
to evaluate balance and falls risk in older adults with mild to 
moderate cognitive impairment in a clinical setting. Recognising 
the limitations of the current study, further exploration is needed 
of clinical-based outcome measures to use with older adults 
with mild to moderate cognitive impairment.

KEY POINTS

1. Older adults with cognitive impairments frequently have 
balance impairments and thus are at a high risk for falling.

2. The types of outcome measures used to evaluate balance in 
cognitively impaired older populations vary across studies.

3. For cognitively impaired populations, it is recommended 
that outcome measures should be quick to execute and 
instructions easy for the person being tested to follow.

4. This study suggests that the Physiological Profile Assessment 
and the Timed Up and Go test might be practical to use in 
combination to measure balance in older people with mild 
to moderate cognitive impairment.
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ABSTRACT

Despite chronic low back pain (LBP) being considered a biopsychosocial condition for diagnosis and management, few studies have 
investigated neurobiological risk factors thought to underpin the transition from acute to chronic LBP. The aim of this research is to 
describe the methodology, compare baseline characteristics between acute LBP participants and pain-free controls, and compare 
LBP participants with or without completed follow-up. One hundred and twenty individuals experiencing acute LBP and 57 pain-
free controls were recruited to participate in the Understanding persistent Pain Where it ResiDes (UPWaRD) study. Neurobiological, 
psychological, and sociodemographic data were collected at baseline, and at 3 and 6 months. Ninety-five participants (79%) 
provided outcome data at 3-month follow-up and 96 participants (80%) at 6 months. Compared to controls, LBP participants in 
the UPWaRD cohort were older, had a higher BMI, a higher prevalence of comorbidities, and higher medication usage. Higher 
depression, anxiety and stress, lower pain self-efficacy, and higher pain catastrophising during acute LBP were correlated with higher 
6-month pain and disability. This cohort provides novel and significant opportunities to increase understanding of neurobiological risk 
factors of LBP. Future findings endeavour to provide new targets for treatment and prevention of chronic LBP. Additional priorities 
include exploring epigenetic and proteomic biomarkers of poor LBP outcome. 
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INTRODUCTION

The worldwide monthly prevalence of low back pain (LBP) 
is approximately 23%, with 83% of the world’s population 
experiencing LBP at least once during their lifetime (Hoy et 
al., 2012; Manchikanti et al., 2014). The clinical course of LBP 
is complex, with many people reporting ongoing pain and 
disability 1 year following an acute episode (Costa et al., 2012; 
Henschke et al., 2008; Kongsted et al., 2015). LBP is a leading 
cause of disability worldwide (Vos et al., 2017) and associated 
with substantial economic burden, with $135 billion spent on 
low back and neck pain in the US in 2017 (Dieleman et al., 
2020). Despite the scale of the problem, identifying those with 
acute LBP who are at risk of chronic or recurrent symptoms 
remains challenging.

Most cases of LBP have no identifiable pathoanatomical cause 
or clear nociceptive source that could explain chronic symptoms 
(Maher et al., 2017). This has led to a focus on the identification 
of psychological, social, and demographic risk factors to 
explain the transition to chronic LBP (Ardakani et al., 2019). 
Unfortunately, risk factors such as pain intensity, disability, 
psychological distress, smoking, and physical inactivity explain 
only some of the variance in LBP outcome (Hartvigsen et al., 
2018; Kent & Keating, 2008; Lin et al., 2011; Shiri et al., 2010).

Investigation of biological risk factors in the development 
of chronic pain has been limited. Although some data are 
beginning to show that systemic inflammation and pain 
sensitivity interact with psychological features (Klyne et al., 
2018; Klyne et al., 2019), the role of several other biological risk 
factors has not been investigated. The Understanding persistent 
Pain Where it ResiDes longitudinal cohort study (UPWaRD) 
aimed to recruit and follow a cohort of adults living in Australia 
who experienced an acute episode of LBP. The primary aim, as 
reported a priori in the study protocol (Jenkins et al., 2019), was 
to use this cohort to identify neurobiological, psychological, and 
sociodemographic risk factors that predict future LBP outcome. 
The neurobiological risk factors selected for investigation in the 
protocol were those with a putative link to the development 
of aberrant cortical and spinal neuroplasticity, hypothesised 
to explain why some individuals develop chronic pain after an 
acute episode. 

In this paper we present a cohort profile. Cohort profiles 
describe the rationale, methodology, baseline data, and future 
plans of a longitudinal cohort study. A cohort profile bridges the 
gap between study protocol and results, providing readers with 
an honest experience of conducting the cohort study, potentially 
facilitating collaboration (Ebrahim, 2004). 

Therefore, the overarching aim of this paper is to present a 
cohort profile for the UPWaRD study. Specifically, this paper 
addresses the aims of a cohort profile through (a) describing the 
design, participant recruitment, and measurement procedures 
of the UPWaRD study; (b) comparing baseline characteristics 
of the cohort (health, sociodemographic, psychological, and 
lifestyle factors) between individuals with or without acute LBP; 
(c) describing the recovery trajectories (pain and disability) of 
individuals with acute LBP over a period of 6 months; and (d) 
reporting future plans for data obtained within this cohort. 

METHODS

Study design
The UPWaRD study was a multicentre, prospective, longitudinal, 
cohort trial of people with acute (within 6 weeks of pain onset) 
LBP, and pain-free controls, with 3- and 6-month follow-up. 
The study received funding from the National Health and 
Medical Research Council of Australia (Grant ID, 1059116). 
All study procedures were approved by the Human Research 
Ethics Committees of Western Sydney University (H10465) and 
Neuroscience Research Australia (SSA:16/002) and in accordance 
with the Helsinki Declaration of 1975, as revised in 1983. All 
participants provided written, informed consent for participation 
in the study and its related procedures. 

Recruitment and follow-up 
Participants were recruited through flyers around university 
campuses and the local community, social media posts, local 
hospitals in South Eastern Sydney and South Western Sydney 
Local Health Districts, New South Wales, Australia, primary care 
practitioners (e.g., GPs and physiotherapists), and newspaper 
advertisements. Screening was conducted via email and phone. 
Potential participants who contacted the research team or were 
referred from a practitioner were contacted over the phone 
within 24 hr to discuss the study purpose and methodology. 
Participants were then sent a detailed participant information 
sheet and screening form via email. Participants who returned 
the screening form were considered “screened” and any reason 
for exclusion was documented. 

Acute LBP participants were eligible if they experienced pain 
in the region of the lower back, superiorly bounded by the 
thoracolumbar junction and inferiorly by the gluteal fold (Müller 
et al., 2019). Pain must have been present for more than 24 
hours and persisted for less than 6 weeks following a period 
of at least 1 month pain-free (De Vet et al., 2002; Müller et al., 
2019; Stanton et al., 2008; Williams et al., 2014). Participants 
remained eligible if they reported a previous history of LBP. 
As we sought to identify predictors of recovery from an acute 
episode of LBP, regardless of the history of LBP, inclusion of 
strictly first episode LBP was not required to achieve our study 
aims. Given the prevalence of LBP in the community and the 
identification that most LBP is recurrent, the generalisability of a 
strictly first episode LBP cohort would also be questionable. All 
participants with pain referred beyond the inferior gluteal fold 
underwent a physical examination by a trained physiotherapist 
(study staff) to identify any sensory or motor deficit of the lower 
extremity. Participants with suspected lumbosacral radiculopathy 
characterised by the presence of weakness, loss of sensation, 
or loss of reflexes associated with a particular nerve root, or a 
combination of these, were excluded (Lin et al., 2014). Individuals 
who presented with suspected serious spine pathology (e.g., 
fracture, tumour, cauda equina syndrome), other major diseases/
disorders (e.g., schizophrenia, chronic renal disorder, multiple 
sclerosis), a history of spine surgery, or any other chronic pain 
conditions were excluded. As transcranial magnetic stimulation 
(TMS) was an important variable measured in the UPWaRD study, 
all participants were additionally screened for contraindications to 
the use of TMS (as described by Keel et al. (2001). 
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Exclusion criteria for pain-free controls were LBP within the 
past 12 months, previous history of spine surgery, any other 
chronic pain conditions, other major diseases/disorders, or 
contraindications to the use of TMS. Pain-free participants were 
carefully screened to ensure they were pain-free prior to study 
enrolment and at the time of baseline testing.

Data collection
Participants completed a laboratory testing session and a 
battery of questionnaires (online or in person) at baseline, 3, 
and 6 months. All variables were measured in a standardised 
order for all participants and four assessors performed all 
laboratory sessions between Western Sydney University, 
Campbelltown Campus, or Neuroscience Research Australia. 
Duration of assessment of all variables was approximately 
2.5 hr. Measures were collected within the domains of health 
(e.g., weight), sociodemographic (e.g., cultural diversity), 
psychological (e.g., depression, catastrophising, self-efficacy), 
clinical (Keele StarT Back Screening Tool), neurobiological (e.g., 
electroencephalography), biological (serum biomarkers), pain 
processing (e.g., pressure pain sensitivity), and lifestyle (e.g., 
physical activity – International Physical Activity Questionnaire). 
Detailed description of all measures obtained in the UPWaRD 
Cohort and their methodology is described in Appendix A, 
Table A1. This table includes details of which measures were 
added after registration/protocol publication. Pain-free controls 
were followed up at 3 and 6 months to allow comparison of 
neurobiological and psychological variables between participants 
with and without LBP, and allow assessment of measurement 
stability across baseline, 3, and 6 months in pain-free individuals 
(Cunningham et al., 2021).

In brief, neurobiological measures were selected based upon a 
theoretical association between cortical and spinal plasticity and 
the development of chronic LBP and supporting evidence from 
cross-sectional studies (Baumbauer et al., 2020; Flor et al., 1997; 
Hayden et al., 2009; Linton, 2000; Schabrun et al., 2017; Tsao 
et al., 2011). For psychological measures, three questionnaires 
were used to assess specific aspects of psychological status with 
evidence of relevance to the development of chronic LBP: the 
21-Item Depression, Anxiety and Stress Scales Questionnaire 
(DASS-21) (Antony et al., 1998; Parkitny et al., 2012), the 13-
item Pain Catastrophizing Scale (PCS) (Sullivan et al., 1995), and 
10-item Pain Self-Efficacy Questionnaire (PSEQ) (Nicholas, 2007). 
A commonly used clinical prediction tool, The Keele StarT Back 
Screening Tool was also administered among LBP participants 
at baseline assessment (Hill et al., 2008). Sociodemographic, 
environmental, and lifestyle factors were selected based on the 
Australasian Electronic Persistent Pain Outcomes Collaboration 
minimum dataset recommendations (Tardif et al., 2017). 
Guidelines for that minimum dataset were first developed in 
2011 by an expert team, consisting of members of the Faculty 
of Pain Medicine of the Australian and New Zealand College of 
Anaesthetists, Australian Pain Society, and New Zealand Pain 
Society. Participants were free to seek and utilise any treatment, 
and data were collected on healthcare utilisation and medication 
consumption. No form of treatment or advice was provided 
within this study. 

Average pain intensity over the week preceding baseline and 
follow-up assessment was self-reported by participants using the 

11-point numerical rating scale (NRS) anchored with “no pain” 
at 0 and “worst pain possible” at 10. Disability was assessed 
using the 24-point Roland Morris Disability Questionnaire 
(RMDQ) on the day of baseline and follow-up testing. An item 
receives a score of 1 if it is applicable to the respondent or 0 
if it is not, with a total range of 0 (no disability) to 24 (severe 
disability) (Roland & Morris, 1983). 

Sample size
Sample size for the primary study aim (i.e., to determine 
whether cortical reorganisation, an individual’s capacity for 
neuroplasticity, central sensitisation, psychosocial factors, and 
their possible interaction, predict LBP outcome) was initially 
calculated (pre study commencement) based on an assumption 
the prediction model would include 17 candidate predictors, 
five a priori interactions, and nine sociodemographic variables. 
Allowing for 10% loss to follow-up, a power of 80% with a 
5% level of significance and a medium effect size, a sample 
size of 264 participants was required. Once data collection 
commenced, a slower than expected rate of participant 
recruitment made the target sample size unachievable. On 
this basis, the sample size calculation for the primary aim was 
revised using the rule of thumb that 10 subjects per variable 
are required to adequately power a linear regression model 
(Harrell Jr, 2015) and a minimum of five events per candidate 
variable is required for logistic regression analysis (Vittinghoff 
& McCulloch, 2007) resulting in a required sample size of 120 
individuals with acute LBP. Prior to the completion of data 
collection and analysis, the UPWaRD study was registered 
with the Australian and New Zealand Clinical Trials Registry 
(ACTRN12619000002189) and the protocol for the primary 
study aim was published (Jenkins et al., 2019). Both documents 
include description of the revised sample size calculation and 
this sample size (n = 120) was achieved as planned. 

Statistical analyses
Statistical Package for the Social Sciences software (version 
27; IBM Corp) was used for all analyses in this study. Statistical 
significance was accepted at p ≤ 0.05 and all analyses were 
conducted on complete cases, with missing data described 
in Appendix A, Table A2. First, the distribution of individual 
variables was inspected using histograms. Continuous data are 
presented as mean and standard deviation (normally distributed) 
or median and interquartile range (non-normally distributed), 
and categorical data presented as number and percentage. 

To explore potential differences in LBP recovery trajectories at 3 
and 6 months, participants were divided into three sub-groups 
based on standardised criteria: (a) unresolved LBP if participants 
reported an increase or no change in pain intensity (NRS) and 
disability (RMDQ) from baseline, or a pain NRS score of ≥ 7/10, 
corresponding with severe pain (Boonstra et al., 2016); (b) 
partially resolved LBP if participants reported a decrease in pain 
and/or disability from baseline (≥ 1-point reduction on NRS and/
or RMDQ from baseline scores); or (c) resolved LBP if participants 
reported no pain and disability (NRS and RMDQ = 0) at follow-
up (Boonstra et al., 2016; Klyne et al., 2018). 

Comparisons were made between participants who did or did 
not complete follow-up, and between participants with or 
without LBP using independent samples t-test, non-parametric 
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Mann-Whitney U test and Fisher’s exact test for normally 
distributed, non-normally distributed, and categorical data, 
respectively. Spearman’s rank correlation coefficients and 
the corresponding bootstrapped and bias-corrected 95% 
confidence intervals were used to determine whether depression 
and anxiety (DASS-21), pain catastrophising (PCS) or pain self-
efficacy (PSEQ) were correlated with 6-month pain intensity 
(NRS) or disability in the UPWaRD LBP participants. A one-
way multivariate analysis of variance (MANOVA) was used to 
compare differences in moderate and vigorous physical activity 
minutes at baseline, 3 months, and 6 months between pain-
free controls, participants with resolved LBP or participants with 
partially or unresolved LBP. 

RESULTS

Participant recruitment
Between 14 April 2015 and 25 July 2019, 498 participants who 
presented with LBP were screened and 120 participants were 
included in the cohort (Figure 1; mean age 39 (SD 15) years; 
range = 21–83 years, female:male sex = 59:61). Two hundred 
and seven participants (41.5%) were ineligible because they 
had chronic LBP, two participants were excluded because they 
had previous spinal surgery, and three were excluded because 
physical examination by the study investigator suggested a 
diagnosis of lumbosacral radiculopathy. Of the 286 eligible 
participants, 94 (32.9%) failed to respond to contact attempts 
organising baseline assessment and 72 (25.2%) declined 
participation after reviewing the study information sheet. 
Baseline data were obtained on average 2.4 (SD 1.4) weeks 
(range 1 day–6 weeks) after the onset of acute LBP. 

Between October 2016 and February 2019, 57 pain-free 
controls who reported no current or prior LBP during the 12 
months preceding study entry, and with age and sex distribution 
similar to the UPWaRD LBP cohort were recruited (mean age 35 
(SD 14) years; range = 19–68 years, female:male sex = 28:29) 
(Table 2).

Participant attrition
Of the 120 eligible acute LBP participants who were enrolled 
in the study and provided baseline data, 95 (79%) provided 
outcome data at the 3-month follow-up and 96 (80%) at 6 
months. Missing follow-up cases were due to participants 
failing to respond to multiple contact attempts to schedule 
their laboratory assessment within a 1 month time window of 
their 3- or 6-month follow-up date. At 3- and 6-month follow 
up, 15 (16%) of the 95 LBP participants and 12 (13%) of 
the 96 LBP participants declined assessment of all laboratory 
measures, respectively. These participants agreed to complete 
questionnaire data, and, thus, remained in the cohort. The 
number of participants who provided valid data for each of 
the 3- and 6-month questionnaire-based items are shown in 
Appendix A, Table A2. Of the 57 control participants, follow-
up was completed in 43 (75%) at 3 months and 39 (68%) at 6 
months. Reasons for participant attrition among controls were 
(a) only consented to single laboratory testing session (n = 7); (b) 
withdrew from the study due to intolerance of laboratory testing 
and/or duration of the testing protocol (n = 4); (c) no reason 
given (n = 6); or (d) developed LBP (n = 1). 

Participants with higher DASS depression (p = < 0.01), DASS 
anxiety (p = 0.03), and DASS stress (p = < 0.01) scores and lower 
PSEQ (p = 0.02) scores were less likely to complete the 3-month 
follow-up. At 6 months, participants who did not complete 
follow-up reported higher rates of pain affecting their work (p 
= 0.04), pain interference with their usual work (p = 0.03), pain 
interference with their walking (p = 0.04), and pain interference 
with their relations (p = 0.04). Higher levels of self-reported 
moderate physical activity time per day (p = 0.03) and lower 
PSEQ scores (p = 0.04) were also observed in participants who 
did not attend their 6-month follow-up appointment (Table 1). 

Pain and disability recovery trajectories
Overall, mean NRS scores of pain intensity for participants with 
LBP decreased (p < 0.001) from 4.3 (SD 1.9) at baseline to 2.3 
(SD 2.3) at 3 months, remaining stable at 6 months (M = 2.3, 
SD = 2.2). Disability scores (RMDQ) decreased (p < 0.001) from 
a median score of 5.0 (IQR = 2.0–8.3) at baseline to a median 
score of 2.0 (IQR = 0.0–5.0) at 3 months, and a median score 
of 1.0 (IQR = 0.0–4.0) at 6 months. Reporting unresolved LBP 
at 3 months was not significantly associated with experiencing 
unresolved LBP at 6 months (p = 0.21). Conversely, partially 
resolved (p = 0.01) and resolved (p < 0.001) LBP status at 3 
months was significantly associated with 6-month partially 
resolved and resolved LBP status, respectively. Twenty-four 

Figure 1
UPWaRD Low Back Pain Cohort Flow Diagram

Excluded 

• Sub-acute or chronic LBP a  N = 207 

• Previous spinal surgery N = 2

• Radiculopathy  N = 3 

• Lost N = 94

• Declined to participate N = 72

• Lost to follow-up N = 24

Participants screened  N = 28

Participants met eligibility criteria N = 286

Six month follow-up completed N = 96

Eligible participants completed baseline  
assessment N = 120

a defined as LBP lasting for longer than 6 weeks and/or an LBP episode 
preceded by a period of less than 1 month without pain.
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Table 1

Comparison of Baseline Characteristics Between Participants with LBP Who Did (FU), and Did Not (NFU), Complete 3- and 6-month Follow-up

Characteristic Summary statistics

3 months p 6 months p

FU (n = 95) NFU (n = 25) FU (n = 96) NFU (n = 24)

Health
Age (years), Mdn [IQR] 34 [28–55] 34 [28–41] 0.51 32 [28–55] 38 [30–49] 0.45
Height (cm), M (SD) 173.0 (10.8) 175.1 (11.1) 0.39 172.5 (10.9) 175.6 (10.7) 0.24
Weight (kg), M (SD) 77.7 (19.4) 81.9 (15.0) 0.38 77.9 (19.1) 80.1 (17.7) 0.62
Sex: Female, n (%) 51 (51) 8 (40) 0.47 51 (53) 8 (33) 0.08
Body mass index (kg/m2), Mdn [IQR] 23.7 [21.6–29.4] 24.9 [22.5–31.6] 0.30 23.7 [21.6–30.2] 24.7 [22.5–29.1] 0.61
Comorbidities: Yes, n (%) 31 (32) 6 (30) 1.00 30 (32) 7 (32) 0.87
Previous LBP: Yes, n (%) 73 (75) 18 (90) 0.07 72 (77) 19 (86) 0.32
Health care usage: Yes, n (%) 56 (57) 11 (58) 1.00 51 (54) 16 (73) 0.10
Medication usage: Yes, n (%) 55 (56) 8 (42) 0.32 53 (44) 10 (46) 0.36

Sociodemographic, n (%)
Cultural diversity: Yes 44 (45) 9 (50) 0.80 40 (43) 13 (62) 0.11
Education: Secondary school/below 14 (14) 5 (25) 0.19 16 (17) 3 (14) 0.73
Employment: Full/part time 72 (73) 13 (65) 0.59 69 (73) 16 (67) 0.56
Compensation: Yes 3 (3) 1 (5) 0.51 3 (3) 1 (5) 0.74
Sickness benefits: Yes 0 (0) 1 (5) 0.16 1 (1) 0 (0) 0.62
Pain affected work: Yes 28 (29) 9 (47) 0.12 26 (27) 11 (50) 0.04

Psychological, Mdn [IQR] 
DASS depression
DASS anxiety
DASS stress

2.0 [0.0–6.0]
2.0 [0.0–6.0]
6.0 [2.0–15.0]

14.0 [4.0–18.0]
5.0 [1.5–12.5]

14.0 [18.0–24.0]

< 0.01
0.03

< 0.01

2.0 [0.0–8.0]
2.0 [0.0–6.0]
6.0 [2.0–16.0]

8.0 [0.0–15.0]
2.0 [0.0–10.0]
12 [7.5–20.0]

0.77
0.15
0.10

Self-efficacy (PSEQ), Mdn [IQR] 50.5 [40.0–57.0] 41.0 [27.0–52.0] 0.02 51.0 [40.0–57.0] 45.0 [32.0–52.0] 0.04
Catastrophising (PCS), Mdn [IQR] 8.0 [2.8–14.3] 12.0 [6.0–19.0] 0.13 8.0 [3.0–16.0] 12.0 [7.0–16.0] 0.14
Pain (Numerical Rating Scale), M (SD) a

Worst pain 6.3 (1.9) 6.7 (1.9) 0.41 6.4 (1.9) 6.6 (1.8) 0.62
Least pain, Mdn [IQR] 2.0 [0.0–4.0] 2.0 [1.0–3.0] 0.71 2.0 [1.0–4.0] 2.0 [1.0–3.0] 0.79
Average pain 4.2 (2.0) 4.7 (1.5) 0.24 4.2 (2.0) 4.6 (1.3) 0.25
Current pain 3.0 (2.2) 3.5 (2.0) 0.37 3.0 (2.2) 3.5 (1.9) 0.42

Pain (Brief Pain Inventory), M (SD) a 
Pain interference: Activity 4.5 (2.9) 5.4 (3.1) 0.25 4.4 (2.8) 5.7 (3.0) 0.06
Pain interference: Mood 4.0 (3.0) 5.1 (2.3) 0.14 4.0 (2.9) 5.0 (2.6) 0.15
Pain interference: Walking 3.3 (3.0) 4.6 (2.5) 0.08 3.3 (2.9) 4.6 (2.5) 0.04
Pain interference: Usual work 4.1 (3.0) 5.2 (2.8) 0.13 4.0 (2.9) 5.5 (2.9) 0.03
Pain interference: Relations, Mdn [IQR] 1.0 [0.0–5.0] 2.0 [1.0–5.0] 0.17 1.0 [0.0–4.0] 2.0 [1.0–6.0] 0.04
Pain interference: Sleep 3.8 (3.1) 4.6 (2.5) 0.30 3.9 (3.0) 4.0 (2.8) 0.86
Pain interference: Enjoyment 3.9 (3.1) 4.3 (2.9) 0.63 3.8 (3.1) 4.5 (2.9) 0.31

Disability 
Disability (RMDQ), Mdn [IQR] 5.0 [2.0–8.0] 5.0 [3.0–10.0] 0.74 5.0 [2.0–8.0] 6.0 [3.0–10.0] 0.28

Clinical
StartBack score, n (%)
Low risk
Medium risk
High risk

67 (73)
20 (22)
5 (5)

15 (63)
7 (29)
2 (8)

0.56 66 (70)
23 (24)
5 (5)

16 (73)
4 (18)
2 (9)

0.71

Lifestyle (IPAQ), Mdn [IQR] a 
Vigorous activity days/week 1.0 [0.0–3.0] 0.0 [0.0–3.0] 0.37 1.0 [0.0–3.0] 1.0 [0.0–3.3] 0.76
Vigorous activity time/day (min) 30.0 [0.0–67.5] 0.0 [0.0–60.0] 0.31 30.0 [0.0–60.0] 20.0 [0.0–67.5] 0.69
Moderate activity days/week 2.0 [0.0–4.0] 2.0 [0.0–3.3] 0.34 2.0 [0.0–4.0] 2.5 [2.0–4.0] 0.22
Moderate activity time/day (min) 37.5 [0.0–90.0] 25.0 [0.0–120.0] 0.90 30.0 [0.0–60.0] 60.0 [11.5–195.0] 0.03
Days/week walking ≥ 10 min 7.0 [5.0–7.0] 7.0 [3.0–7.0] 0.50 7.0 [5.0–7.0] 7.0 [2.0–7.0] 0.28
Walking time/day (min) 60.0 [28.9–120.0] 37.5 [20.0–60.0] 0.31 60.0 [30.0–120.0] 37.5 [18.8–60.0] 0.12
Sitting time/day (min), M (SD) 297.4 (172) 270.6 (192.4) 0.58 294.6 (171.5) 288.0 (193.1) 0.88

Note. DASS = 21-item depression anxiety stress subscale; FU = completed follow-up; IQR = interquartile range; LBP = low back pain; NFU = did not complete 
follow-up; PCS = pain catastrophising scale; PSEQ = Pain Self-efficacy Questionnaire. Baseline variable (characteristic) summary statistics compared between 
LBP participants who did, and did not follow-up, at 3- and 6-month time-points using t tests (continuous data, normally distributed), Mann-Whitney U tests 
(continuous data, not normally distributed), or Fisher’s exact test (categorical data). 

a Except where indicated.
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Table 2

UPWaRD LBP Cohort Pain and Disability Outcomes At 3- and 6-month Follow-up

Classification 3 months 6 months p

n % n %

Unresolved recurrent or chronic LBP 16 16.8 12 12.5 0.21
Partially resolved recurrent or chronic LBP 57 60.0 60 62.5 0.01
Resolved 22 23.2 24 25.0 < 0.001

Note. LBP = low back pain. Summary statistics compared between 3- and 6-month time points using Fisher’s exact test. LBP outcome within the 
UPWaRD Cohort was dichotomised at 3 and 6 months using standardised criteria defined as: (a) unresolved – increase or no change in pain intensity 
(numerical rating scale, NSR) and disability (Roland Morris disability questionnaire, RMDQ) from baseline, or a pain NRS score of ≥ 7/10; (b) partially 
resolved – decrease in pain and/or disability from baseline (≥ 1-point reduction on NRS and/or RMDQ from baseline scores); (c) resolved – no pain and 
disability (NRS and RMDQ = 0) at follow-up.

Table 3

Baseline Demographic and Health-related Characteristics of the UPWaRD Cohort

Health-related characteristic Summary statistics p

LBP
(n = 120)

Control
(n = 57)

Age (years), Mdn [IQR] 34 [28–53] 31 [25–40] 0.02
Height (cm), M (SD) a 173.1 (10.9) 170.6 (8.2) 0.10
Weight (kg), M (SD) a 78.3 (8.8) 69.0 (13.7) < 0.001
Sex: Female, n (%) 59 (49) 28 (49) 0.56
Comorbidities: Yes, n (%) 37 (32) 6 (11) < 0.01
Previous LBP: Yes, n (%) 91 (78) 2 (4.0) < 0.001
Health care usage: Yes, n (%) 67 (57) NA NA
Medication usage: Yes, n (%) 63 (53) 12 (21) < 0.001
Body mass index (kg/m2), Mdn (IQR) 24.2 [21.7–29.8] 22.5 [21.2–25.8] 0.01

Note. IQR = interquartile range; LBP = low back pain, NA = not applicable. Summary statistics compared between LBP and control participants using t 
test (continuous data, normally distributed), Mann-Whitney U test (continuous data, not normally distributed), or Fisher’s exact test (categorical data). 

a Welch’s t-test was performed.

(25.0%) LBP participants were completely recovered and 
60 (62.5%) were partially recovered after 6 months. Twelve 
(12.5%) participants LBP were unresolved at 6 months (Table 2). 

Health-related characteristics
Compared to controls, LBP participants were slightly older, 
had a higher body mass index (BMI), a higher prevalence of 
comorbidities, and higher medication usage (Table 3). The 
most reported comorbidities among participants with LBP 
were depression/anxiety (n = 12, 29.3%), hypertension (n = 
9, 22.0%), and asthma (n = 5, 12.2%). Among controls, six 
comorbidities were self-reported: vision impairment (n = 1), 
hypothyroidism (n = 1), osteoporosis (n = 1), prolactinoma (n = 
1), mild depression/anxiety not requiring intervention (n = 1), 
and heart disease (n = 1). The most frequently used medication 
within the control group was a contraceptive (n = 4). Types of 
health care utilised by LBP participants were allied health (n 
= 59, 50.4%), GPs (n = 30, 25.6%), diagnostic tests (n = 13, 
11.1%), and specialist physicians (n = 5, 4.3%). During the 
follow-up period, three (2.6%) participants presented to their 

local emergency department because of their LBP but none were 
admitted to hospital. Among participants experiencing an acute 
episode of LBP, 55 (46.6%) did not use any medication and two 
(1.7%) did not specify their medication use. Eighteen (15.3%) 
used nonsteroidal anti-inflammatories and 19 (16.1%) used 
acetaminophen. Seven (5.9%) LBP participants were prescribed 
opioids and three (2.5%) were prescribed benzodiazepines. Nine 
(7.6%) LBP participants were taking anti-depressant medication 
for the management of co-existing depressive symptoms. Three 
(2.5%) LBP participants were prescribed an anti-convulsant. No 
LBP participants in the UPWaRD cohort received an epidural 
steroid injection. Thirty-three participants with LBP were taking 
medication not related to pain (e.g., anti-hypertensive or oral 
contraceptives).

Sociodemographic characteristics
Fifty-three (46.1%) LBP participants and 30 (56.6%) pain-free 
controls identified as culturally diverse. Only one participant 
with LBP was receiving a sickness benefit (0.9%) at the time of 
baseline testing and four (3.4%) were receiving compensation 
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related to their LBP. Thirty-seven (31.6%) LBP participants 
reported pain that was affecting their occupation. Table 4 
outlines the education and occupational status of the UPWaRD 
cohort.

Psychological characteristics
DASS depression scores were higher at baseline in acute LBP 
participants compared with pain-free controls (p = 0.01). 
Although the median total DASS-21 scores appeared higher at 
baseline in the acute LBP participants compared with pain-
free controls, the distributions overlapped and did not differ 
significantly (p = 0.13; Table 5). PCS and PSEQ scores were not 
obtained at baseline from pain-free participants; however, the 
median scores for these measurements among LBP participants 
are presented in Table 5. 

Table 6 reports correlations between psychological variables 
of interest and 6 month pain (NRS) and disability (RMDQ) in 
the LBP cohort (NRS). All psychological variables at baseline 
displayed a statistically significant correlation with 6-month pain 
intensity and disability. 

Lifestyle characteristics
Compared to pain-free controls, participants in the UPWaRD 
LBP cohort engaged in lower levels of vigorous and moderate 
physical activity in the week preceding their first laboratory 
session (p < 0.05; Table 7). Among the complete cases, there 
was no difference in moderate physical activity minutes between 
groups (controls, resolved LBP, partially or unresolved LBP) at 

3-month follow-up (F6, 176 = 0.96, p = 0.45; Wilks’ λ = 0.94, ηp2 
= 0.03), and a similar result was observed at 6-month follow-up 
(F6, 174 = 1.25, p = 0.28; Wilks’ λ = 0.92, ηp2 = 0.04). Vigorous 
physical activity minutes among complete cases also did not 
differ between groups at 3 months (F6, 192 = 0.85, p = 0.53; 
Wilks’ λ = 0.95, ηp2 = 0.03), or at 6 months (F6, 192 = 0.86, p = 
0.52; Wilks’ λ = 0.95, ηp2 = 0.03). 

DISCUSSION

LBP is a heterogenous condition (Hoy et al., 2010) and 
contributors to pain chronicity and disability are multifactorial 
(Hartvigsen et al., 2018). This cohort profile highlights that 
LBP participants were slightly older, had a higher average BMI, 
and participated in lower levels of vigorous and moderate 
physical activity in the week preceding baseline testing than 
their pain-free counterparts. Although this might be expected 
for individuals with pain, a recent systematic review, including 
individuals free from chronic LBP at study inception, suggests 
lower levels of moderate (1–3 times per week), or vigorous/high 
(≥ 3–4 times per week) leisure physical activity may increase the 
risk of developing chronic LBP (Shiri & Falah-Hassani, 2017). 
A significant causal relationship has recently been identified 
between BMI and back pain development (Elgaeva et al., 2019). 

An important finding of the cohort profile presented here was 
that over 50% of the UPWaRD LBP cohort utilised at least 
one form of health care because of their LBP episode, most 
commonly, allied health (e.g., physiotherapist, chiropractor) 

Table 4

Education and Occupational Status of Participants Enrolled in the UPWaRD Study

Sociodemographic characteristic LBP Control

n % n %

Education
Some secondary school or less 7 5.9 0 0.0
Completed secondary school 12 10.2 11 19.6
Certificate III/IV 5 4.2 11 19.6
Diploma 31 26.3 0 0.0
Bachelor’s degree 37 31.4 16 28.6
Post-graduate degree 26 22.0 18 32.1
Not specified 2 1.7 1 1.8

Occupational status
Full-time employment 50 43.1 17 38.6
Part-time employment 31 26.7 12 27.3
Studying 12 10.3 10 22.7
Volunteer 2 1.7 0 0.0
Unemployed/prolonged absence due to pain 5 4.3 0 0.0
Unemployed not due to pain 1 0.9 0 0.0
Retraining/limited hours 2 1.7 2 4.5
Home duties 3 2.6 0 0.0
Retired 8 6.9 3 6.8
Not specified 5 4.2 13 22.8

Note. LBP = low back pain. Certificate III/IV corresponds to the Australian Qualifications Framework Level 3 and 4 and provides the knowledge and 
skills required to undertake skilled work or further learning across a range of contexts. 
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Table 6

Spearman’s Correlation Coefficients Between Measures of Baseline Psychological Status and 6-month Pain and Disability

Characteristic Spearman’s correlation coefficient (BCa 95% CI)

DASS PSEQ PCS NRS RMDQ

DASS – –0.67 (–0.78, –0.51) 0.68 (0.55, 0.78) 0.42 (0.27, 0.57) 0.44 (0.25, 0.61)
PSEQ – –0.59 (–0.73, –0.40) –0.36 (–0.53, –0.18) –0.37 (–0.54, –0.19)
PCS – 0.37 (0.19, 0.54) 0.40 (0.20, 0.57)
NRS – 0.68 (0.55, 0.79)
RMDQ –

Note. BCa = Bias-corrected and accelerated; CI = confidence interval; DASS = 21-item depression anxiety stress subscale; PCS = pain catastrophising 
scale; PSEQ = pain self-efficacy questionnaire; RMDQ = Roland Morris disability questionnaire. Spearman’s correlation coefficients and the 
corresponding 95% confidence intervals were estimated with 1000 bootstrap samples and are bias-corrected and accelerated. 

Table 7

Baseline Physical Activity Levels of the UPWaRD Cohort Based on the International Physical Activity Questionnaire

Lifestyle-related characteristic Summary statistics p

LBP
(n = 120)

Control
(n = 57)

Mdn a IQR Mdn a IQR

Vigorous activity days/week 0.0–3.0 2.0 1.0–4.0 0.01
Vigorous activity time/day (min) 30.0 0.0–60.0 60.0 20.0–90.0 0.01
Moderate activity days/week 2.0 0.0–4.0 3.0 2.0–5.0 0.01
Moderate activity time/day (min) 30.0 0.0–90.0 60.0 30.0–120.0 0.02
Days/week walking ≥ 10 min 7.0 4.0–7.0 7.0 5.0–7.0 0.15
Walking time/day (min) 45.0 25.0–120.0 60.0 30.0–120.0 0.16
Sitting time/day (min), M (SD) 293.4 (174.8) 291.0 (205.1) 0.94

Note. IQR = interquartile range; LBP = low back pain. Comparisons made between LBP and control participants using t test (continuous data, 
normally distributed) or Mann-Whitney U test (continuous data, not normally distributed). 

a Unless indicated otherwise.

Table 5

Baseline Psychological Characteristics of the UPWaRD Cohort

Psychological characteristic Summary statistics p

LBP
(n = 120)

Control 
(n = 57)

Mdn IQR Mdn IQR

DASS total 16.0 4.0–28.0 10.0 4.0–22.0 0.13
DASS depression item 2.0 0.0–10.0 2.0 0.0–4.0 0.01
DASS anxiety item 2.0 0.0–6.0 2.0 0.0–4.0 0.12
DASS stress item 8.0 2.0–16.0 8.0 4.0–12.0 0.37
PCS 8.0 3.0–15.5 NA NA
PSEQ 48.0 37.5–56.0 NA NA

Note. DASS = 21-item depression anxiety stress subscale; IQR = interquartile range; LBP = low back pain; NA = not applicable; NRS = numerical rating 
scale; PCS = pain catastrophising scale; PSEQ = pain self-efficacy questionnaire. Summary statistics compared between LBP and control participants 
using Mann-Whitney U test (continuous data, not normally distributed). 
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or general practitioners. Notably, 11% of the UPWaRD LBP 
cohort underwent diagnostic imaging for their acute LBP 
episode, 6% received opioids for management of their LBP 
symptoms, and 4% received a specialty consultation (e.g., 
spinal surgeon). Routine use of diagnostic imaging, opioid 
medication, and specialist consultation in the absence of serious 
pathology is not recommended for acute LBP (Oliveira et al., 
2018). As all participants in the UPWaRD cohort were carefully 
screened for the presence of serious pathology and signs of 
lumbosacral radiculopathy, this finding is likely to represent 
care that is discordant with current clinical practice guidelines. 
The observation of discordant care is consistent with studies of 
individuals with acute LBP presenting to Australian emergency 
departments (Machado et al., 2018). A recent prospective 
cohort study identified a linear relationship between guideline 
discordant care and increased risk of transition to chronicity 
(Stevans et al., 2021). 

Previous research has linked psychological risk factors with the 
transition from acute to chronic LBP (Linton, 2000; Pincus et 
al., 2002). Psychological risk factors (i.e., depression, anxiety 
and stress, pain catastrophising, and pain self-efficacy beliefs) 
assessed in the UPWaRD acute LBP cohort at baseline were 
comparable to those of the pain-free participants, a finding that 
has been observed in previous comparable cohorts (Pengel et 
al., 2007). However, among the UPWaRD acute LBP participants, 
higher levels of depression, anxiety and stress, higher pain 
catastrophising, and lower pain self-efficacy at baseline were 
correlated with higher 6-month pain intensity and disability 
(Table 6). Systematic reviews of 13 LBP cohorts report similar 
findings, with depression and catastrophising consistently 
identified as significant risk factors for poor LBP outcome 
(Pinheiro et al., 2016; Wertli et al., 2014). 

On average, LBP participants included in the UPWaRD cohort 
demonstrated a significant reduction in pain and disability 
between baseline and 3 months, yet no significant change in 
pain intensity and disability from the 3- to 6-month assessment. 
This is typical of LBP studies. A meta-analysis of 33 discrete 
cohorts identified a comparable recovery trajectory (Costa et 
al., 2012). Further, the UPWaRD LBP cohort reported similar 
recovery rates to other acute LBP cohorts (Klyne et al., 2020). At 
6 months, 12 (12.5%) LBP participants in the UPWaRD cohort 
reported worse pain and disability from baseline or severe 
pain (NRS ≥ 7), 60 (62.5%) participants reported less pain and 
disability compared to baseline, and 24 (25%) participants 
reported no pain or disability. In the cohort described by Klyne 
and colleagues (2020), 15 (15.5%) participants reported worse 
or severe LBP, 66 (68.0%) reported less pain and disability, and 
16 (16.5%) reported no pain or disability at 6-month follow-up. 
Similar rates of ongoing LBP at 6-month follow-up have been 
reported in other LBP cohorts (Baumbauer et al., 2020; Baliki et 
al., 2012; Müller et al., 2019). 

The cohort profile presented here provides a transparent 
foundation for future longitudinal analyses; however, the 
UPWaRD study is not without limitations. Although missing data 
are inevitable in longitudinal trials, the presence of incomplete 
cases does represent a threat to the depth of the results. The 
UPWaRD cohort profile reports similar rates of missing data to 
most recent prospective cohort studies examining biological 

risk factors during an acute LBP episode (Klyne et al., 2020; 
Müller et al., 2019; Vachon-Presseau et al., 2016). Most missing 
data in this cohort occurred after the first laboratory session, 
and many baseline characteristics, with some exceptions, were 
similar between those who did and did not return for follow-up. 
Study attrition was likely due to inclusion of a high burden of 
laboratory measures that some participants found difficult to 
tolerate, and the time commitment involved in the study. In this 
cohort, individuals who were lost to follow-up at 3 or 6 months 
reported, at baseline, higher levels of depression, anxiety, stress, 
and pain catastrophising, higher pain interference, higher levels 
of moderate physical activity, and occupational difficulties due 
to pain. Future longitudinal cohort studies might benefit from 
considering this finding and implementing targeted, innovative 
methods to reduce attrition in participants with similar baseline 
characteristics. 

Difficulties were experienced with recruitment, highlighted by 
the revised sample size and time taken to recruit the required 
number of LBP participants. Similar difficulties with recruitment 
have been reported by other groups conducting experimental 
LBP cohort studies (Klyne et al., 2020; Müller et al., 2019). 
Cohort studies conducted alongside randomised trials of new 
treatments appear to have greater recruitment success (Stevans 
et al., 2021) and this may be an important consideration for 
future LBP cohort study designs. 

Another important limitation to consider is that pain and 
disability outcome measures for the UPWaRD LBP cohort were 
assessed over the week preceding the 3- and 6-month follow-
up assessment. Consequently, it is not possible to determine 
whether the presence of pain and disability at 6 months follow-
up reflects chronic LBP (i.e., pain that had persisted since the 
acute episode) or chronic recurrent LBP (i.e., a new episode of 
LBP following a pain-free period). This is acknowledged in our 
classification of the presence of LBP at 3- and 6-month follow-
up (i.e., chronic or recurrent LBP). More frequent assessment 
of pain and disability over the course of the follow-up period 
(e.g., weekly/second weekly would allow evaluation of differing 
recovery trajectories (Costa et al., 2021; Klyne et al., 2018; 
Kongsted et al., 2015).

This cohort has already been used to investigate neurobiological 
risk factors underpinning transition from acute to chronic LBP, 
and how these factors are confounded (Jenkins et al., 2022) 
or interact with sociodemographic and psychosocial variables 
(Jenkins et al., 2023). Priorities for future research using 
data collected within the UPWaRD cohort include exploring 
proteomic and epigenetic biomarkers of poor LBP outcome, 
and assessing if psychological risk factors mediate 6-month 
LBP outcome. These research questions will be reported as 
secondary analyses of the UPWaRD study data. Both national 
and international collaborations have been formed to address 
these research questions. UPWaRD cohort data could be 
combined with other national or international cohorts that have 
collected similar data increasing confidence in the study findings 
reported. The UPWaRD team welcomes collaboration and 
research proposals. 

CONCLUSION

This manuscript reports a cohort profile for the UPWaRD study. 
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Overall, the UPWaRD LBP cohort represents a generalisable 
sample of participants experiencing an acute episode of 
LBP within the community, many of whom seek and utilise 
treatment. Psychological risk factors (i.e., higher depression, 
anxiety and stress, higher pain catastrophising, and lower pain 
self-efficacy) assessed during acute LBP were correlated with 
higher pain and disability at 6 months. Participants experiencing 
acute LBP were older, had a higher BMI, and participated in 
lower levels of moderate and vigorous physical activity during an 
acute LBP episode compared with pain-free control participants. 
Participants who did not complete follow-up at 3 and 6 months 
had higher psychological distress, higher pain interference, 
higher levels of moderate physical activity, and reported 
occupational difficulties due to pain.

KEY POINTS

1. This cohort profile details the methodology used within 
the UPWaRD study to investigate a diverse range of 
neurobiological risk factors longitudinally. 

2. Demographic, psychological, and social data described 
within this cohort profile can allow confounder 
adjustment or modelling of plausible interactions between 
biopsychosocial risk factors.

3. Baseline data described in this cohort profile suggest 
psychological risk factors were correlated with higher pain 
and disability at 6 months and participants experiencing 
acute LBP were older, had a higher BMI, and participated in 
lower levels of physical activity during an acute LBP episode 
compared with pain-free control participants. 
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Appendix A

Table A1 

Detailed Description of Measures Collected in the UPWaRD Study

Measure Description Assessed in Units/range

LBP Control

Health

Age, height a,  
weight a, sex b

Self-reported age, height, weight, sex   Years, cm, kg, male/
female

BMI a Weight (kg) divided by height2 (cm)   Numerical
Comorbidities a, b Self-selected comorbid conditions other than LBP from a list 

(including “other”)
  Yes/no, type

Health care usage a Self-reported health care usage from a list including GP, 
medical specialist, health professionals other than doctors, 
emergency department, hospital admission, and diagnostic 
tests

  Frequency, type

Medication usage a Self-reported medication usage   Dosage, frequency, type

Previous LBP b Self-reported previous incidence(s) of LBP   Yes/no
Sociodemographic
Cultural diversity a, b Each participant was asked the question: “How do you 

define your identity, in ethnic or cultural terms?” If the 
participant identified a cultural or ethnic background other 
than “English”, “Caucasian”, or “Australian” they were 
considered culturally and linguistically diverse for the purpose 
of this study.

  Type

Education level a, b Self-selected highest education level from a list (e.g., primary 
school, completed secondary school, post-graduate degree).

  Type

Employment status a Self-selected employment status from a list (e.g., full-time paid 
employment, studying, retired).

  Type

Impending 
compensation a

Self-reported impending or current compensation case related 
to the LBP episode.

 Yes/no, type

Sickness benefits a Self-reported sickness benefits associated with the participants’ 
LBP episode.

 Yes/no

Pain affected work a Self-reported pain affected work hours or whether pain affects 
the type of work the respondent can complete.

 Yes/no

Psychological

21-item depression, 
anxiety and stress 
subscale (DASS- 
21) (Lovibond & 
Lovibond, 1995)

Questionnaire: Evaluates symptoms of depression, anxiety and 
tension-stress. Consists of 21 items with responses quantified 
on a four-point Likert scale ranging from 0 (“not at all”) to 
3 (“applied to me very much, or most of the time”). Yields a 
total score as well as three subscale scores: DASS-depression 
(low positive affect), DASS-anxiety (psychological hyper-
arousal), and DASS-stress (e.g., tension or irritability).

  0–63: Higher score = 
higher distress along 
the three axes of 
depression, anxiety, 
and stress

Subscales: depression 
(0–21; ≥ 11 = 
severe), anxiety 
(0–21; ≥ 8 = severe), 
stress (0–21; ≥ 13 = 
severe)

Pain self-efficacy 
questionnaire 
(PSEQ) (Nicholas, 
2007)

Questionnaire: evaluates an individual’s confidence in their 
ability to perform a range of functional activities while in 
pain. Consists of 10 items. Respondents rate how confident 
they are in performing each item using a seven-point Likert 
scale.

 0–60: Higher score = 
higher self-efficacy 
beliefs
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Measure Description Assessed in Units/range

LBP Control

Pain catastrophising 
scale (PCS) (Sullivan 
et al., 1995)

Questionnaire: evaluates thoughts and feelings related to 
catastrophic cognitions when in pain. Consists of 13 items 
with responses quantified on a five-point Likert scale ranging 
from 0 (“not at all”) to 4 (“all the time”). Yields a total 
score as well as three subscales: magnification (3 items), 
rumination (4 items), and helplessness (6 items).

 0–52: Higher score 
= higher pain 
catastrophising

Subscales: 
magnification  
(0– 12), rumination  
(0– 16), helplessness  
(0– 24)

Clinical

The Keele StarT Back 
Screening Tool 
(SBT) (Hill et al., 
2008) a, b

Questionnaire: The SBT is a brief, validated tool, designed to 
screen patients presenting to primary care with acute LBP. 
Respondents select if they agree or disagree with the first 
eight items (e.g., “my back pain spread down my leg(s) 
at some point in the last 2 weeks”), then rate the overall 
bothersomeness of their LBP using a five-point Likert scale 
from (“0 = not at all”) to 4 (“extremely”).

 Respondents reporting 
a score of 0–3 are 
classified as low-risk 
and those reporting 
scores of ≥ 4 overall 
as medium-risk. 
Respondents are 
considered at high- 
risk of a worse 
outcome if they 
score 4 or 5 in the 
distress subscale 
score (questions 5–9)

Neurobiological

Sensory evoked 
potentials 
(electroencephalo- 
graphy recording, 
SEPs)

Laboratory measure: SEPs were assessed based on our 
previous work demonstrating reliability of this measure in 
healthy participants (Cunningham et al., 2021). Participants 
were seated comfortably in a chair with eyes closed. 
Electroencephalographic SEPs were recorded using gold-
plated cup electrodes positioned over the primary sensory 
cortex contralateral to the side of worst pain for LBP 
participants, or contralateral to the dominant hand in healthy 
controls, and referenced to Fz using the International 10/20 
System (Homan et al., 1987). A constant current stimulator 
delivered two blocks of 500 non-noxious electrical stimuli 
through a single bipolar electrode positioned 3 cm lateral to 
the L3 spinous process, ipsilateral to the side of the worst 
LBP, or dominant hand for healthy controls. Individual SEP 
traces were manually inspected and averaged for analysis. 
Distinct SEP components are thought to reflect sensory 
afferent processing within the human cortex and the 
area under the rectified curve for each component was a 
candidate predictor reported a priori in the study protocol 
(N80 – primary sensory cortex excitability, N150 – secondary 
sensory cortex excitability, P260 – anterior cingulate cortex 
excitability (Babiloni et al., 2001; Diers et al., 2007; Flor et al., 
1997)).

  Latency (ms), Area 
under the rectified 
curve (µV)
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Measure Description Assessed in Units/range

LBP Control

Corticomotor 
excitability

Laboratory measure: The corticomotor response to transcranial 
magnetic stimulation (TMS) was assessed using an 
established mapping paradigm and based on our previous 
work (Chang et al., 2019; O’Connell et al., 2007; Schabrun 
et al., 2014; Tsao et al., 2011). Participants sat comfortably in 
a chair and electrodes were placed on the paraspinal muscles 
3 cm lateral to the spinous process of L3 and 1 cm lateral to 
the spinous process of L5 (Noraxon USA Inc, Arizona, USA). 
Participants were fitted with a tight-fitting cap, marked 
with a 6 x 7 cm grid oriented to the vertex. Single-pulse, 
monophasic stimuli (Magstim 200 stimulator/7 cm figure-of-
eight coil; Magstim Co. Ltd. Dyfed, UK) was then delivered 
over M1 contralateral to the side of the worst LBP, starting 
at the vertex. For healthy controls, M1 contralateral to the 
dominant hand was stimulated. Five stimuli were delivered 
over each site on the grid with an inter-stimulus interval of 
6 s at 100% of maximum stimulator output. Participants 
maintained activation of their paraspinal extensor muscles to 
20 ± 5% of their EMG recorded during a maximum voluntary 
contraction throughout the stimulation with constant 
feedback of real-time EMG displayed on a monitor. Parameters 
calculated from the normalised motor cortical maps are 
described in the study protocol (Jenkins et al., 2019).

  Map volume (cm2)
Centre of gravity (cm)

Brain derived 
neurotrophic factor 
(BDNF) genotype 
and serum 
concentration b

Laboratory measure: Buccal swabs were taken on the day of 
baseline testing (Isohelix DNA Isolation Kit) and immediately 
frozen and stored at –80°C. Genomic DNA samples were 
polymerase chain reaction amplified and sequenced by 
the Australian Genome Research Facility. Genotyping was 
performed as recommended by the manufacturer with 
reagents included in the iPLEX Gold SNP genotyping kit 
(Agena) and the software and equipment provided with 
the MassARRAY platform (Agena) (Clarke et al., 2014). 
BDNF serum concentration was analysed using the same 
methodology as described for analysing serum cytokine 
levels. Cartridge limits of detection for BDNF serum 
concentration were 5.25 pg/ml and samples below this level 
were allocated a value of zero.

  Genotype: Met/Met, 
Met/Val, Val/Val

Serum concentration: 
pg/mL

Biological

Serum cytokines a Laboratory measure: Serum concentrations of IL-1β, IL-2, IL-4, 
IL-6, IL-8. IL-10, IL-15, TNF, CRP, TGF-β1. Peripheral venous 
blood was drawn, clotted (30 min, room temperature), and 
separated by centrifugation (2500 rpm, 15 min). Serum 
samples were pipetted into 50 μL aliquots and stored at 
-80°C until analysis. After thawing, concentrations of each 
biomarker were determined using “high-sensitive” enzyme-
linked immunosorbent assays (ELISA, Protein Simple, CA, 
USA). Samples were loaded into the cartridge according to 
a standard procedure provided by the manufacturers and 
immunoassay scans processed with no user activity. Built 
in cartridge limits of detection for each biomarker were as 
follows: (1) IL-1β: 0.064 pg/ml; (2) IL-2: 0.18 pg/ml; (3) IL-4: 
0.16 pg/ml; (4) IL- 6: 0.26 pg/ml; (5) IL-8: 0.08 pg/ml; (6) IL-10: 
0.14 pg/ml; (7) 1L-15: 0.19 pg/ml; (8) TNF: 0.278 pg/ml; (9) 
CRP: 1.24 pg/ml; (10) TGF-β1: 5.29 pg/ml. Zero was allocated 
for values below the reported sensitivity of the test.

  pg/mL
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Measure Description Assessed in Units/range

LBP Control

Serum proteomic 
profile a

Serum samples for a subgroup of 60 participants with acute 
LBP were prepared by digesting 3µl of serum (57µg ul-1 
+/-7µg) in 50µl of 50mM AMBIC, 2M urea, 10mM DTT at 
pH 8 using trypsin at 25°C for 16 hours in a 1:100 enzyme 
to protein ratio. Serum peptides were fractionated using 
hydrophobic interaction chromatography (HILIC) according 
to the manufacturer’s protocol (PolyLC Inc, MD, USA). 
Digested and fractionated peptides were reconstituted in 
5μL 0.1% formic acid and separated by nano-LC using an 
Ultimate 3000 HPLC and autosampler (Dionex, Amsterdam, 
Netherlands). The QExactive (Thermo Electron, Bremen, 
Germany) mass spectrometer was run in DDA mode. 
Proteins were identified from the Uniprot database. Protein 
identifications were accepted if they could be established 
at less than 5% FDR and contained at least two identified 
peptides.

 Spectral count, 
normalised by total 
ion count

Genome-wide DNA 
methylation a, b

Buchal swabs obtained from the cheek of participants on the 
day of baseline testing were used to prepare genomic DNA 
for a subgroup of 60 participants with acute LBP (Isohelix 
DNA Isolation Kit). Samples were immediately frozen at 
-80°C and stored. Samples were sent to Australian Genome 
Research Facility (Melbourne node) where they underwent 
quality assessment using QuantiFluor. The samples were 
then normalised to approximately 250ng of DNA in 45µL 
and bisulfite converted with Zymo EZ-96 DNA Methylation 
kit (Zymo Research, Orange, CA). DNA was whole-genome 
amplified, enzymatically fragmented, purified, and applied 
to the Illumina MerthylationEPIC BeadChips (Illumina, San 
Diego, CA) according to the Illumina methylation protocol 
(Bibikova et al., 2011; Sandoval et al., 2011). Beadchips were 
scanned using the Illumina HiScan SQ and the methylation 
score for each CpG was represented as a β value according 
to the fluorescent intensity ratio.

 Type: Differentially 
methylated genes

Pain processing

Pressure pain 
sensitivity a

Laboratory measure: Pressure pain thresholds (PPT) were 
assessed using a hand help pressure algometer (Somedic, 
Hörby, Sweden, probe size 1cm2) at three distinct sites: (1) 
the site of worst LBP (side of most pain on palpation); (2) 
3 cm lateral to the L3 spinous process on the less painful 
side of the lower back; and (3) the thumbnail bed (PPT) of 
the hand contralateral to worst LBP. For pain-free controls, 
PPTs were measured 3 cm lateral to the L3 spinous process 
bilaterally and over the thumbnail bed of the dominant hand. 
Pressure was applied at a rate of 40 kPa/s and participants 
used a hand-held trigger to indicate when the sensation of 
pressure first changed to one of pain. Three measures were 
made at each site and averaged for analysis.

  PPT (kPa, higher score 
= higher threshold to 
pressure pain)



New Zealand Journal of Physiotherapy | 2023 | Volume 51 | Issue 3 | 215 

Measure Description Assessed in Units/range

LBP Control

Heat pain sensitivity a Laboratory measure: Heat pain thresholds were measured 
(Thermal Sensory Analyzer, TSA-2001, Q-Sense-CPM, Medoc 
Ltd, Ramat Yishai, Israel). A 30 x 30 mm Peltier-based 
thermode was placed on the skin and HPT measured at three 
sites: (1) site of worst LBP, (2) the opposite side of the lumbar 
region, and (3) the ventral aspect of the forearm on the side of 
worst pain. For pain-free controls, HPTs were measured 3 cm 
lateral to the L3 spinous process bilaterally and over the ventral 
aspect of the forearm of the dominant hand. The temperature 
started at 32°C and increased at a rate of 0.5° C/s. Participants 
were instructed to push a button when the sensation of heat 
first changed to one of pain. Three measures were made at 
each site and the average at each site used for analyses.

  HPT (°C, higher score = 
higher threshold to 
heat pain)

Descending pain 
modulation a

Laboratory measure: Assessed using an established conditioned 
pain modulation (CPM) paradigm (Klyne et al., 2015). PPT 
was used as the test stimulus (TS) and noxious heat (1° 
C > HPT) as the conditioning stimulus (CS). Participants 
completed two trials in random order separated by a 15-min 
break: (Trial 1) TS at the site of worst LBP and CS on the 
opposite forearm; (Trial 2) TS at the ipsilateral forearm of 
worst LBP and CS on the low back opposite to the side of 
worst pain. In pain-free controls the TS for Trial 1 was the 
lower back at the level of L3 ipsilateral to the dominant hand 
and CS on the opposite forearm. For Trial 2, the TS was 
applied to the forearm of the dominant hand and CS on the 
low back at the level of L3 opposite the side of TS. Three 
consecutive PPTs were measured before the application of 
heat (TS1). Noxious heat was then applied and maintained 
for the duration of the test, with three consecutive PPTs 
re-measured 30 s post heat application (TS2). Participants 
were instructed to rate their pain on a numerical rating scale 
(0–100) at 0 s, 30 s and immediately following the final PPT 
measurement. Pain scores were maintained between 50 and 
80/100 during testing. The test stimulus was adjusted by 1° 
C as required to achieve a pain score within this range. The 
CPM response was calculated as TS2 minus TS1.

  CPM (kPa, > 0 = 
pain inhibition, < 
0 = deficient pain 
inhibition)

Nociceptor flexor 
withdrawal reflex 
(NFR) a

Laboratory measure: The NFR was recorded from the biceps 
femoris muscle on the side of worst LBP (or matched side 
in pain-free controls). Electrical stimuli were delivered to the 
sural nerve within the retro-malleolar pathway according to 
a +/- 20 s variable interval schedule. The NFR threshold was 
determined as the lowest stimulator intensity that elicited 
a reflex (4 mA increase until reflex detected, then 2 mA 
decrease until reflex absent). The stimulus intensity was then 
set at 120% of the NFR threshold and five trials recorded. 
The NFR was identified as the multiphasic response occurring 
90–200 ms after each stimulus (Arendt-Nielsen et al., 1994; 
Desmeules et al., 2003; Skljarevski & Ramadan, 2002; Willer, 
1977).

  Amplitude (mV)
Latency (ms)
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Measure Description Assessed in Units/range

LBP Control

Lifestyle
International 

Physical Activity 
Questionnaire 
(IPAQ) (Lee et al., 
2011) a

Questionnaire including seven items evaluating health-related 
physical activity. Respondents report the volume of physical 
activity performed over the previous week, including vigorous 
activity (activities that make breathing much harder than 
normal), moderate activity (activities that make breathing 
somewhat harder than normal), walking, and sitting time.

 Higher score = higher 
physical activity (refer 
to scoring manual 
for calculating and 
interpreting MET 
scores and activity 
categories)

Note. BDNF = Brain derived neurotrophic factor; CRP = C–reactive protein; EMG = electromyography; IL–1β = interleukin–1 beta; IL–2 = 
interleukin–2; IL–4 = interleukin–4; IL–6 = interleukin–6; IL–8 = interleukin–8; IL–10 = interleukin–10; 1L–15 = interleukin–15; LBP = low back pain; 
kPa = kilo Pascal; M1 = primary motor cortex; Met = Methionine; MET = metabolic equivalent of task; SEP = sensory evoked potentials; TGF–β1 = 
transforming growth factor beta–1; TMS = transcranial magnetic stimulation; TNF = tumour necrosis factor; Val = Valine.

a Indicates measure is additional to those reported in the trial registration and study protocol. 

b Indicates measure was only collected at baseline assessment. All other measures were collected at baseline, 3, and 6 months. 

Table A2 

Number of Baseline and Follow-up LBP Participants Who Provided Valid Data for All Questionnaire Items

Measure N

Baseline 
(n = 120)

3 months 
(n = 100)

6 months 
(n = 96)

Demographic and health
 Age ( years) 120 NA NA
 Height (cm) 111 NA NA
 Weight (kg) 114 73 77
 Sex 120 NA NA
 BMI (kg/m2) 111 73 76
 Comorbidities 117 NA NA
 Previous LBP 116 NA NA
 Health care usage 117 95 96
 Medication usage 118 95 96
Sociodemographic
 Cultural diversity 115 NA NA
 Education 118 NA NA
 Employment status 119 95 93
 Impending compensation 118 NA NA
 Sickness benefits 110 83 76
 Pain affected work 117 95 96
Pain and disability
 Brief pain inventory short form 118 95 96
 Roland-Morris Disability Questionnaire 118 95 96
Lifestyle
 International Physical Activity Questionnaire 116 95 96

Note. LBP = low back pain; NA indicates questionnaire data was not reassessed at 3- and 6-month follow-up.
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ABSTRACT

Following specialist training, physiotherapists in some countries, such as the United Kingdom and Norway perform landmark, 
and ultrasound guided, soft tissue and joint injections for a wide range of musculoskeletal conditions. Whether they inject or 
not, physiotherapists may wish to recommend injections, and people requiring care commonly seek physiotherapists’ opinions 
on injection therapy. Globally, there has been a substantial increase in the use of corticosteroid injections to treat musculoskeletal 
conditions. Those performing injections or providing advice need be cognisant of the possible harms of the procedures and 
communicate this information sensitively to those considering the procedures. This review synthesises evidence for local and systemic 
adverse reactions and side effects related to corticosteroid injections in the treatment of non-spinal musculoskeletal conditions. 
Multiple databases including PubMed, Medline, PEDro, and Cinahl were searched, and all levels of evidence were included if 
they added to the review. Serious adverse events appear to be rare, possibly in part due to under-reporting of side effects. Where 
available, suggestions for minimising risk and aftercare have been made. As substantial gaps in the evidence were found, areas for 
further research are suggested and a decision-making tool is included to facilitate whether to proceed to injection, proceed with 
precaution, or no injection. 
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INTRODUCTION

Corticosteroid injections (CSI) are commonly used in the 
management of musculoskeletal conditions involving symptoms 
related to joints and soft tissues in both athletic and non-athletic 
populations. In the United Kingdom (UK) physiotherapists, 
rheumatologists, radiologists, pain specialists, nurses, sports and 
exercise doctors, and orthopaedic surgeons perform injections 
as either image or landmark guided interventions. Although 
the use of CSIs is increasing, knowledge of their effectiveness 
in musculoskeletal pain conditions, together with associated 
adverse events and side effects, remains equivocal (Stout et 
al., 2019). Adverse drug reactions cost the UK National Health 
Service (NHS) £446 million a year (Patton & Borshoff, 2018) and 
in the United States of America (USA) approximately USD $30.1 
billion dollars (Sultana et al., 2013).

The aim of this paper was to support shared decision making 
by clinicians and patients by synthesising evidence for local 
and systemic adverse reactions and side effects related to CSIs 
in the management of upper and lower limb musculoskeletal 
conditions.

METHODS

A formal search strategy was not used and is acknowledged as 
a possible limitation of the study. Eight co-authors contributed 
and performed a search that was designed to cover their area 
of expertise. Systematic reviews with and without meta-analysis, 
randomised and pseudo-randomised trials, cohort studies, case 
control, cases series, and case studies published in the English 
language were considered. Both retrospective and prospective 
evidence were included. Search terms included “corticosteroid 
injection”, “adverse reaction/event”, “side effect”, and 
“musculoskeletal condition(s)”. Databases searched were Scopus, 
Web of Science, PubMed, Medline, DOAJ, PEDro, and Cinahl. 
Eligibility for inclusion was the administration of a CSI used to 
treat non-spinal musculoskeletal conditions, either as a stand-
alone treatment, or compared to another intervention, where 
adverse events and/or side effects were reported. Exclusion 
included CSIs for spinal and non-musculoskeletal conditions.

FINDINGS

The information extracted from the papers included in this 
manuscript is presented in the following sections, and includes 
the pharmacology of corticosteroids, history of injections, 
definitions of side and adverse effects, and descriptions of local 
and systemic adverse drug reactions and side effects.

The pharmacology of corticosteroids 
The adrenal glands are endocrine glands, located above the 
kidneys and are involved in the production of hormones. The 
outer adrenal cortex produces three corticosteroid hormones 
(steroidogenesis): (i) mineralocorticoids that regulate blood 
pressure and electrolyte balance, (ii) androgens that are involved 
in reproduction, and (iii) glucocorticoids that regulate functions 
including glucose metabolism, cognition, skeletal growth, 
and inflammation (Ramamoorthy & Cidlowski, 2016). The 
term glucocorticoid is a synthesised word: glucose + cortex + 
steroid. The circadian release of glucocorticoids is regulated 
by the hypothalamic–pituitary–adrenal axis. Cortisol is a 
human glucocorticoid and functions to increase blood sugar 

and suppress the immune system. Its release is increased in 
response to stress and low blood-glucose. Sustained high levels 
of cortisol may lead to an allostatic load (McEwen & Stellar, 
1993) and is associated with multiple health concerns. Synthetic 
cortisol is known as hydrocortisone and a range of synthetic 
glucocorticoids are among the most widely prescribed drugs 
worldwide (Ramamoorthy & Cidlowski, 2016). The action of 
glucocorticoids is mediated by the intracellular glucocorticoid 
receptor (IGR) and once bound to this receptor mediates myriad 
effects (Ramamoorthy & Cidlowski, 2016). Several mechanisms 
have been proposed that lead to a reduction in inflammation 
including inhibition of pro-inflammatory genes that encode 
cytokines and cell adhesion (Cruz-Topete & Cidlowski, 2015). 
However, glucocorticoids can also induce a pro-inflammatory 
response, suggesting their action is very complex and not yet 
fully understood (Cruz-Topete & Cidlowski, 2015). 

History of injections
From the 1600s the term injection was used to describe the 
process of driving a fluid into a body using a purpose-built 
tool. As such, the first to perform injections were Indigenous or 
First Nation populations who used blowpipes to inject poisons. 
Christopher Wren is credited with fashioning a “syringe” from 
a quill and bladder to inject dogs with alcohol and opium in 
the 17th century. In 1807 the Edinburgh Medical and Surgical 
dictionary defined a syringe as “A well-known instrument, 
serving to imbibe or suck in a quantity of fluid and afterwards 
expel the same with violence. A syringe is used for transmitting 
injections into cavities or canals.” In the 20th century references 
relating to injections of salvarsan (arsphenamine) for syphilis 
(1911), heroin for non-medical use (1925), and analgesics for 
musculoskeletal pain conditions (1944) were published.

Steinbrocker (1944) reported: 

Analgesic therapy with procaine hydrochloride … is being 
widely employed in a variety of painful disorders and has 
established its effectiveness in many of them. Its field of 
usefulness has been steadily extended recently, particularly 
in acute and chronic musculoskeletal conditions—fibrositis 
(myositis), bursitis, neuritis and some arthritides. Although 
every practitioner or student of these diseases must 
encounter some apparently suitable patients whose stubborn 
symptoms fail to respond to procaine or alcohol block, 
confusing differences in therapeutic results have been 
recorded by various investigators. The mere insertion of a 
needle somewhere in the region of pain, without introducing 
analgesic solutions, also has been reported to give frequent 
lasting relief (p. 397).

Murnaghan and McIntosh (1955) described further uncertainty 
regarding CSI, as no differences in outcome for people 
diagnosed with painful shoulders injected with hydrocortisone 
(n = 24) or lignocaine (n = 27) were reported. They concluded 
it was doubtful whether hydrocortisone has any special effect. 
Despite this uncertainty, corticosteroid injections became widely 
used to treat athletes in the 1960s (Nicols, 2005).

Injection therapy principally involves corticosteroid in isolation or 
in combination with anaesthetic. Naturally occurring cortisone 
and manufactured corticosteroids have a pharmacological 
effect by inhibiting granular tissue formation, ground substance 
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sulfation, fibroblast and blood vessel formation, and collagen 
tissue repair (Nicols, 2005). 

Data from the National Health Service (NHS, UK) suggest 
that approximately 800,000 prescriptions for injectable 
corticosteroids are dispensed annually. The shoulder, accounting 
for over one-third of injections, is the most common region 
injected and the most common shoulder injection (72% of all 
shoulder injections) is for rotator cuff-related shoulder pain 
(Cook et al., 2018). 

Due to the cost, uncertainty, short-lived clinical benefit, and 
potential harms, high numbers of injections are of concern 
(Cook et al., 2018; Hoffmann et al., 2020; Mohamadi et al., 
2017). For example, randomised clinical trial results suggest 
worse outcomes at one year for CSI in the treatment of tennis 
elbow when compared to placebo (Coombes et al., 2013). Intra-
articular CSI at the time of knee arthroscopy increases the risk of 
post-operative infection (Kohls et al., 2022), and early findings 
suggest that CSI for knee osteoarthritis may contribute to 
worsening of the condition as reported in MRI scans (Bharadwaj, 
2022) and radiography (Darbandi, 2022).

Definitions of adverse events, adverse reactions, and side 
effects
Following the review of the included literature, adverse events, 
adverse reactions, and side effects were defined and are 
presented in Table 1.

Adverse drug reactions and side effects
Following the review of the included literature, adverse drug 
reactions and side effects were extracted and formatted into 

two tables. Table 2 details local adverse drug reactions and side 
effects, and Table 3 details systemic adverse drug reactions and 
side effects.

Other systemic effects
Myopathy
Myopathy refers to a clinical disorder of skeletal muscle. Two 
forms, acute and chronic, were discussed in the literature. 
Chronic steroid myopathy typically affects the proximal lower 
limbs (Minetto et al., 2011) and to a lesser extent the bulbar and 
respiratory muscles (Haran et al., 2018). Glucocorticoid-induced 
myopathy was first described in 1932 in people diagnosed with 
Cushing’s syndrome (Pereira & Freire de Carvalho, 2011). The 
pathogenesis is complex as glucocorticoids have a catabolic 
effect on muscle, negatively impacting on protein synthesis and 
increasing protein catabolism resulting in muscle atrophy (Pereira 
& Freire de Carvalho, 2011). Daily doses more of than 40 to 
60 mg/day of prednisone or its equivalent can induce clinically 
important weakness within two weeks (Paik, 2022). Muscle 
weakness is also a sign of adrenal insufficiency and overall 
steroid dosage should be accounted for. 

Acute steroid myopathy (ASM) is very rare (fewer than 20 cases 
have been reported in literature), but needs to be considered 
as a plausible adverse effect of steroid injection therapy as it 
could occur with dosages normally used to treat musculoskeletal 
conditions (Haran et al., 2018). ASM is unpredictable, 
heterogeneous and can develop 1–3 days after a single 1mg 
Betamethasone intramuscular injection (Sun & Chu, 2017). 
The withdrawal of corticosteroids leads to gradual full recovery 
over several weeks in most patients (Haran et al., 2018). Before 

Table 1

Definitions of Adverse Events, Adverse Reactions, and Side Effects

Term Definition

Adverse event An adverse event is an iatrogenic incident that results in harm (mild, moderate) to an individual 
because of a medical procedure (assessment or intervention).

Serious adverse event A serious adverse event occurs when the iatrogenic incident results in severe and life-threatening 
harm, hospitalisation, prolongation of existing hospitalisation, significant disability or 
incapacity, or death. 

Adverse drug reaction An adverse drug reaction (ADR) has been defined as “A response to a drug that is noxious and 
unintended and that occurs at doses normally used for prophylaxis, diagnosis, or treatment 
of disease, or for modification of physiological function” (Tan et al., 2014, p. 2). An ADR may 
be a known effect, or a new and previously unrecognised effect of a drug (Medicines and 
Healthcare Products Regulatory Agency, 2006). An ADR may occur locally at the site of the 
injection, (e.g., hypopigmentation and subcutaneous fat, muscle atrophy following a wrist 
injection), distally, away from the site of the injection (e.g., increased intraocular pressure 
following intra-articular knee injection), or systemically (e.g., hyperglycaemia in people with 
diabetes mellitus following intra-articular steroid injections) (Taliaferro et al., 2018). 

Side effect The term adverse reaction, also known as toxic effect or side effect, refers to an unwanted effect 
experienced by an individual, caused by the drug (Aronson & Ferner, 2005). A side effect is 
defined as:
 Any unintended effect of a pharmaceutical product occurring at doses normally used in 

humans which is related to the pharmacological properties of the medicine. Such effects 
may be either positive or negative. Such effects may be well-known and even expected and 
may require little or no change in patient management. 
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considering a corticosteroid injection, clinicians are advised 
to consider no injection where there is a history of long-term 
steroid use.

Glaucoma 
Glaucoma is associated with loss of vision due to raised pressure 
on the optic nerve. The condition is a leading cause of blindness 
globally, and in the UK approximately 2% of the population 
over 40 years of age have glaucoma. Corticosteroids increase 
intraocular pressure (IOP), cause optic disc cupping, optic nerve 
atrophy, and glaucomatous visual field loss (Tripathi et al., 1999) 
and corticosteroid-induced glaucoma following corticosteroid 
injection (Schäcke et al., 2002). In patients with established 
glaucoma, a further dangerous increase of the intraocular 
pressure due to corticosteroid therapy may often be problematic 
(Schäcke et al., 2002). Symptoms include sudden onset of 
blurred vision leading to unexpected short-term blurred vision or 
vision loss, with potential irreversible loss of vision. 

Increased IOP typically returns to normal after 2–4 
weeks but can persist for over 12 months (Spaeth et al., 
1977). Approximately 18–36% of the general population show 
a moderate increase of 5mm Hg or more IOP after topical 
administration of corticosteroids with 5–6% of the general 
population, and 46–92% of patients with primary open-angle 
glaucoma (POAG), experiencing a significant and potentially 
damaging rise in IOP after topical glucocorticoid administration 
(Tripathi et al., 1999).

One suggestion to explain the mechanism by which 
corticosteroids may lead to worsening signs of glaucoma is 
exposure to corticosteroids in vitro show increases in ocular cell 
size and production of a glycoprotein myocilin that may lead 
to primary open angle glaucoma (POAG) (Tamm, 2002). The 
heterogeneous nature of the response of corticosteroid-induced 
ocular hypertension indicates that other factors could have 
a possible role. Elevated IOP has been noted in patients with 
Cushing’s syndrome secondary to adrenal adenoma, carcinoma, 
or adrenal hyperplasia (Huschle et al., 1990). First-degree 
relatives of patients with POAG, diabetes, high myopia, and 
with connective tissue diseases (especially rheumatoid arthritis) 
are more likely to develop increased IOP after corticosteroid 
treatment than the normal population (Manjiani et al., 2015). 
If symptoms of visual disturbances, especially bilateral blurred 
vision, are experienced, an urgent medical or ophthalmologist 
referral is mandatory (Manjiani et al., 2015). 

Glaucoma may affect people of all ages, but is more common 
in older people, and is more common in people of Afro-
Caribbean, Afro-American, Hispanic, and African descent. It 
is more common in near-sighted people and people with high 
blood pressure, thin corneas, and diabetes. For people at higher 
risk, or for people over the age of 50 years, an eye examination 
(if not conducted recently) to exclude glaucoma should be 
considered prior to a CSI. 

DISCUSSION

This review has highlighted a series of diverse side effects and 
adverse events that are associated with corticosteroid injections 
for musculoskeletal joint and soft tissue injections. These are 
presented in Tables 2 and 3. The review has also highlighted the 
paucity and incomplete nature of knowledge surrounding this 

practice. The global healthcare community needs to address 
this, and Table 3 offers non-exhaustive suggestions for research 
to address these deficits.

The review revealed shortcomings in our knowledge with 
respect to short-, medium-, and long-term consequences of 
CSI injection therapy. This should be presented to patients 
considering injection therapy as part of the shared decision-
making process. Table 4 details information that should be 
discussed with patients considering an injection for rotator cuff-
related shoulder pain as part of this process.

Based on the information generated in this review, a clinical 
decision-making tool was developed to support clinicians in 
their decision to proceed to injection, proceed with caution (and 
possibly consider other interventions first), or not to inject. This 
is presented as an algorithm in Figure 1. 

CONCLUSION

There has been an exponential increase in the use of 
corticosteroid injections to treat musculoskeletal conditions. This 
has not kept pace with knowledge necessary to inform clinicians 
and those considering injections on the potential benefits 
and possible harms, which include local and systemic adverse 
drug reactions and side effects. Our cumulative knowledge is 
predominantly based upon studies considered to be of high 
risk of bias, retrospective analyses, case studies, and systematic 
reviews synthesising inadequate primary data. Serious adverse 
events appear to be rare, but this may be due to under-
reporting of side effects. There is unquestionably a definitive 
lack of understanding of the depth and breadth of local adverse 
drug reactions. This poses a dilemma for clinicians wanting to 
reach a balanced clinical decision as to whether the benefits of 
an injection outweigh harm. This needs to be addressed and 
clinicians recommending and providing injection therapy have a 
duty of care to fill the large voids in our knowledge. 

We advocate that prior to a CSI an in-depth health history 
should be undertaken with a focus on existing comorbidities 
such as diabetes and previous or concurrent steroid use. 
Screening for systemic infection, glaucoma, a history of mental 
illness, and diabetes, must be included. We recommend 
providing the Steroid Emergency Card following a third injection 
within a 12-month period (NHS, 2020).

KEY POINTS

1. Local and systemic adverse drug reactions and side 
effects are associated with corticosteroid injections for 
musculoskeletal conditions involving the upper and lower 
limbs.

2. Intended benefits and potential harms need to be 
communicated with people considering these procedures.

3. Shared decision-making supports people considering 
corticosteroid injections to understand the intended benefits 
and potential harms associated with the procedures. 

4. This review has clearly illustrated substantial deficits in 
knowledge relating to most aspects of injection therapy 
for non-rheumatological musculoskeletal conditions. These 
should be addressed in RCTs and large cohort studies and 
require international collaboration.
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Table 3 

Recommendations for Future Research

Recommendations

Cartilage thinning
Do CSIs lead to cartilage thinning?
If yes, at what doses and volumes, frequency of injections, 

which joints are more and less commonly affected, does 
the addition of anaesthetic magnify, decrease, or not 
change the effect of CS on cartilage thinning?

Does this occur in all joints, or are some more vulnerable 
than others?

If this does occur, is it reversible?
Tendon degeneration and ruptures

Do CSIs lead to increased tendon degeneration and 
ruptures?

If yes, at what doses and volumes, frequency of injections, 
which tendons are more and less commonly affected, 
does the addition of anaesthetic magnify, decrease, 
or not change the effect of corticosteroids on tendon 
degeneration and ruptures?

Does this occur in all tendons, or are some more vulnerable 
than others?

If degeneration does occur, is it reversible?
Does CSI lead to an increase in surgery, and, if yes, is the 

effect influenced by the addition of anaesthetic, and are 
some tendons more vulnerable than others?

Joint infection
Should blood tests be conducted routinely in all, some, or 

no people, before joint injections to reduce the risk of 
unmasking a subclinical infection?

Glaucoma
Should tests be conducted routinely in all, some, or no 

people, before CSI to determine if closed angle glaucoma 
is present?

Subcutaneous fat atrophy and hypopigmentation
Should sustained pressure be maintained for a specific 

duration to reduce the risk of this occurring?
Should superficial structures more at risk be injected under 

ultrasound guidance?

Note. CSI = corticosteorid injection.

Table 4

Information to Support Shared Decision Making Prior to 
Considering a Corticosteroid Injection for Rotator Cuff-related 
Shoulder Pain

Information

1. CSIs for rotator cuff-related shoulder pain appear to have a 
small and transient benefit from 4–8 weeks.

2. After 8 weeks CSIs have same benefit as anaesthetic-only 
injections.

3. There is no evidence that CSIs have greater benefit than 
anaesthetic-only injections in the medium to long term.

4. Numbers needed to treat = 5 and benefit when pain 
reduced may only be mild.

5. When they help, there is uncertainty as to why they reduce 
symptoms – reasons include natural improvement, placebo, 
and therapeutic effect of the medication.

6. Corticosteroid and anaesthetic injections theoretically may 
accelerate tendon and cartilage degeneration.

7. If you have had surgery a CSI may increase the risk of you 
requiring additional surgery.

8. CSIs are not a quick or guaranteed fix, and their use needs 
to be kept to minimum.

9. You should only consider a CSI if the pain is significantly 
impairing your sleep and daily function.

10. Multiple CSIs are no more beneficial than a single injection.
11. All medicines are associated with side effects and adverse 

effects, and you must be informed of these.
12. CSIs are more likely to be associated with negative effects 

in certain health conditions. The actual risks are often 
not known, but people considering CSI need to be made 
aware of these.

13. Encourage the question “Is there another management 
option, including wait and watch?”

Note. CSI = corticosteroid injection. Publications from which this 
information has been sourced include Cook et al. (2018), Cook and 
Lewis (2019), Hoffman et al. (2020), Hopewell et al. (2021), Mohamadi 
et al. (2017), and Traven et al. (2018).
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Contraindications 
Tick if 

applies 
Feeling unwell – Current infection 

Taking antibiotics 
Aged under 18 years 

Currently on steroid management 
Site of prosthesis 

Pregnant/possibly pregnant/breastfeeding 
Recent trauma to intended site of injection 

Follow pre- and post-vaccination guidelines 
Immunocompromised (e.g., cancer HIV, TB) 

Planned surgery in next 3 months 

Precautions 
Tick if 

applies 

Diabetes (Type 1/poorly controlled) 
Epilepsy 

Hypertension (assess if taking beta blockers) 
Currently on steroid treatment 

Adrenal insufficiency/Cushing’s syndrome 
Bradycardia > 50 bpm 

Kidney function compromise 
Liver function compromise 

Myasthenia gravis 
Neurological conditions 

Glaucoma (closed angle) 
Follow pre- and post-vaccination guidelines 

Recent abdominal surgery 



≥3 steroid injections in past 12 months 

PROCEED WITH INJECTION 

Procced with the injection once a shared decision-making 
process has been completed and the patient is cognizant 
of the intended benefits, timeframes, harms, including side 

effects and potential adverse events 

DO NOT PROCEED 
 

Consider other options such as physiotherapy 
management, activity modification, other 

pharmacological intervention, surgical opinion 

SEEK GUIDANCE 

If there is any degree of 
uncertainty, speak with the 

GP, consultant, 
rheumatologist, or other 
specialist. For example, 
contacting the patients 

ophthalmologist to 
determine if safe to 

proceed in the  
presence of closed  

angle glaucoma.  
The level of experience 

and degree of confidence 
a clinician has, may 

determine if and from 
whom guidance is sought. 

Following guidance, a 
decision to proceed or not 

proceed will be made. 

Conduct a full patient interview and physical examination 
This will facilitate an understanding of the clinical presentation, and progression of the 
condition. It will enable risks or contraindications for injection therapy to be identified. It will 
assist in understanding the patient’s values, beliefs, and aspirations around injection therapy. 

Produced by Christine Bilsborough Smith and Jeremy Lewis (www.drjeremylewis.com) 

Decision making tool for corticosteroid injections for 
adult musculoskeletal conditions 
 
NB: This does not include considerations for anaesthetics 
 

Step one: 
Assessment 

Step two:  Screening 

Any box 
ticked 

No box 
ticked 

Any box 
ticked 

No box 
ticked 

 

 

 

Shared decision making 
Shared decision making is at the centre of providing safe patient care. Discuss the risks and 
benefits where evidence is available. Ensure the patient is aware of alternatives including no 
treatment, no injection, and other management options. Patients should be aware of the side 
effects, adverse effects, and serious adverse effects of corticosteroid injections, as well as 
the limitations of the procedures which in some cases may be substantial. 

Step three: 
Shared decision 
making 

Figure 1

Decision-making Tool for Corticosteroid Injections For Adult Musculoskeletal Conditions
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ABSTRACT

Pulmonary rehabilitation (PR) is a high-value intervention for people living with a chronic respiratory disease. Uptake and completion 
of PR remains low, and telerehabilitation provides an alternative model for remotely delivering PR, which may improve the reach 
of this intervention. While telerehabilitation is safe and likely equivalent to centre-based PR, little is known about the barriers to 
participation in telerehabilitation to date. This scoping review aims to better understand the factors influencing perception of and 
participation in telerehabilitation for people living with a chronic respiratory disease. Scopus, MEDLINE, and CINAHL were searched 
between July 27 to November 23, 2022. Articles were screened, and those fulfilling inclusion criteria were extracted to a standard 
template. Extracted data were analysed using narrative synthesis. Twenty-seven studies met the inclusion criteria. People living with a 
chronic respiratory disease perceive telerehabilitation to be convenient and flexible, but technically challenging and lacking in contact 
with clinicians and peer support. The experiences from a small number of people who have participated in these programmes 
counter this with praise for the therapeutic relationship they developed with their clinician and the social support they received.

Candy, S., Reeve, J., & Taylor, D. (2023). Factors which influence participation in telerehabilitation - A scoping review of 
the literature. New Zealand Journal of Physiotherapy, 51(3), 233–246. https://doi.org/10.15619/nzjp.v51i3.354
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INTRODUCTION

Pulmonary rehabilitation (PR) is a highly effective intervention 
in the management of chronic respiratory disorders (CRD). 
Despite the overwhelming evidence to support its effectiveness 
(McCarthy et al., 2015), uptake and completion of PR worldwide 
is low, with 8–50% of those referred never attending. Of those 
who do start PR, 10–32% do not complete the intervention 
(Keating et al., 2011). Barriers to attendance and completion 
have been widely investigated and include transport and travel 
(Fan et al., 2008), socioeconomic (Johnston & Williams, 2017), 
marital and social status (Young et al., 1999), and ethnicity 
(Candy et al., 2020; Spitzer et al., 2020). PR delivered remotely 
through technology has been proposed to improve access to 
care and may reduce the burden of attending centre-based 
programmes. 

There are many different models for delivering pulmonary 
telerehabilitation, including telephone, videoconferencing 
(VC), and mobile/web-based applications (Bourne et al., 2017; 
Chaplin et al., 2017; Cox et al., 2018; Hansen et al., 2020; 
Holland et al., 2017; Tsai et al., 2017), some of which are 
synchronous (real time) and some asynchronous. A growing 
body of evidence evaluates some of these different models, 
including a recent Cochrane review by Cox et al. (2021), 
concluding that these telerehabilitation interventions are likely 
to be as safe and effective as traditional centre-based PR. 

However, the small number of studies, low sample sizes, and 
methodological heterogeneity make this a cautious conclusion 
(Cox et al., 2021). While telerehabilitation interventions have 
shown promising results, this form of PR has yet to be widely 
implemented in clinical practice in New Zealand (Candy et 
al., 2022). Studies involving telerehabilitation have reported 
challenges in recruiting participants as high numbers decline 
due, reportedly, to an intervention preference for in-person PR 
(Holland et al., 2017). There is a lack of information regarding 
which, if any, patients prefer telerehabilitation and different 
delivery modes. 

Prior to this scoping review, we conducted a preliminary 
search of MEDLINE and the Cochrane Database of Systematic 
Reviews to determine the extent of the evidence regarding 
factors influencing participation in telerehabilitation, and no 
current systematic reviews or scoping reviews were identified. 
A scoping review was deemed necessary since telerehabilitation 
is an emerging field in PR. A range of information sources 
were required to provide information on the barriers to uptake, 
the perception of, and participation in remotely delivered PR. 
Scoping reviews allow consideration of a range of research 
evidence, including qualitative and non-clinical trial data, and 
allow summation of all existing data. This scoping review 
aimed to explore the factors impacting participation in PR 
telerehabilitation.

https://doi.org/10.15619/nzjp.v51i3.354
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Review questions
The scoping review addressed three questions from available 
literature:

1. What factors influenced the uptake of PR delivered via 
telerehabilitation?

2. What were patient perceptions towards telerehabilitation?

3. What were the patient’s experiences of participating in 
telerehabilitation?

METHODS

The scoping review followed the steps detailed in the Joanna 
Briggs Institute manual for conducting scoping reviews (Tricco 
et al., 2018). A protocol was developed prior to undertaking the 
review. An experienced librarian gave guidance on the search 
strategy.

Eligibility criteria
Due to the contemporary nature of telerehabilitation 
interventions, studies published from January 1, 2011 were 
included. Only studies published in English were included.

Participants
We included studies of adults (> 18 years of age) living with a 
CRD who are eligible for referral to PR (according to Australian 
and New Zealand PR Guidelines (Alison et al., 2017)) including 
chronic obstructive pulmonary disease (COPD), interstitial lung 
disease, asthma, bronchiectasis, and pre- and post-lung surgery.

Concept
Studies involving PR (as defined by the American Thoracic 
Society/European Respiratory Society (Spruit et al., 
2013)), remotely delivered in the home via technology 
(telerehabilitation) were included. The technology included, but 
was not limited to, telephone, VC, and web-based interventions. 

Context
Because we were interested in factors impacting willingness to 
participate in home-based telerehabilitation, we included studies 
that gathered end-users participation perceptions and actual 
experiences of participating.

Types of sources
We sought quantitative, qualitative studies and mixed method 
designs. The search strategy aimed to locate published material 
including non-peer reviewed sources such as editorials and 
conference proceedings.

Search strategy
An initial search of MEDLINE was undertaken to identify 
potential keywords for the full search strategy. The keywords 
contained in the titles and abstracts of potentially relevant 
studies were used to develop a full search strategy for Scopus, 
MEDLINE, and CINAHL. The search strategy was adapted 
for each included database (see Appendix A, Table A1). The 
reference list of all included sources of evidence was screened 
for any additional studies not identified by the initial search. 

Screening, data extraction, and synthesis
All identified citations were uploaded into EndNote 20.4 and 
duplicates removed. Titles (and abstracts where available) were 
screened for assessment against the inclusion criteria by the 

primary author. After title and abstract screening, all relevant 
sources were retrieved in full, and their citation details imported 
into an Excel file. The full text of selected citations were 
assessed by the primary author (SC) to determine if they met the 
inclusion criteria.

Data were extracted from the included papers using a standard 
data extraction tool (Pollock et al., 2023), including author, date, 
country, study design, participant characteristics, PR concept, 
and outcomes of interest. Data were analysed in alignment with 
the research questions: 

1. Factors influencing uptake of telerehabilitation in studies. 

2. The patient perception of telerehabilitation (including 
willingness to participate).

3. The patient experience of participating in telerehabilitation. 

Quantitative and qualitative data syntheses were undertaken. 
The quantitative data included counts of studies reporting 
uptake of remote PR. The number of participants declining 
participation was converted to rates and percentages, and, 
where possible, counts of reasons for declining across the 
studies were collated. Qualitative data reporting included 
descriptions of studies and delivery methods used. Themes 
relating to barriers and enablers derived from the qualitative 
studies have been reported through narrative synthesis (Lisy 
& Porritt, 2016). Data were first analysed by organising the 
studies based on the research question they addressed. Data 
were extracted by reading and collating the stated themes and 
subthemes, along with recording descriptions of themes with 
supporting quotes. The studies were then re-read to identify any 
other concepts or potential themes that may arise across the 
studies. The primary author grouped similar themes and then 
discussed and refined these with JR and DT until a consensus 
on final themes was reached. Final themes were grouped and 
reported as barriers and enablers to participation. 

RESULTS

The initial search yielded a total of 490 potentially relevant 
papers. When duplicates were removed and titles/abstracts 
screened, 39 full papers were retrieved, of which 27 were 
included in the final analysis. Figure 1 details the flow of 
included and excluded studies.

Included studies
The review included 27 studies involving 2094 participants 
with sample sizes ranging from 10 to 254. The mean age of 
participants in the studies ranged from 54 to 73 years, and 
48% of the participants across all the studies were female. 
Studies included people living with COPD (n = 19) or CRD (n = 
7), and one study did not specify. Three different methods of 
remotely delivered home-based telerehabilitation were detailed 
in the studies: telephone support (n = 2), supervised group 
exercise and education using video conferencing facilities (n = 
11), and web-based programmes (n = 11). A combination of 
differing modes of technology were described in two studies, 
and a further study did not describe the method of delivering 
telerehabilitation. The design of included studies were eight 
randomised control trials (RCT), seven non-randomised trials, 
four survey designs, and eight mixed methods studies (survey 
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and interviews). The characteristics of the included studies can 
be seen in Appendix B, Table B1.

Uptake of telerehabilitation
Data on the uptake rate of telerehabilitation was extracted 
from both RCTs and non-randomised clinical trials but pooled 
separately. The reasons why participants did not participate 
are not clearly defined in all studies, and studies used different 
methodologies for recruitment, making direct comparison 
difficult.

Randomised control trials
A total of 3289 participants from eight RCTs were screened 
for inclusion in the RCTS, of which 2399 (73%) were either 
deemed ineligible or declined uptake (Appendix B, Table B2). 
In the seven studies that documented the number of patients 
who declined, six studies documented the reasons for declining. 
Five studies reported excluding between 4% and 26% of the 
participants screened due to patients’ stated preference for 
centre-based rehabilitation and declining participation (Chaplin 
et al., 2017; Cox et al., 2018; Hansen et al., 2020; Holland et 
al., 2017; Tsai et al., 2017). Other reported reasons for declining 
telerehabilitation included lack of digital competence, not 
having a suitable home environment, or the perceived time 
commitment.

Non-randomised studies
Six observational studies were identified offering 
telerehabilitation to participants under different circumstances:

1. During the COVID pandemic when centre-based PR were 
closed (Grosbois et al., 2021; Lewis et al., 2021). 

2. To bridge the gap to centre-based PR for patients with an 
acute exacerbation of COPD (Houchen-Wolloff et al., 2021). 

3. While on PR waiting lists (Marquis et al., 2015; Simonÿ et al., 
2019). 

Across the included non-randomised studies, between 12 and 
95% of the patients screened declined participation (Appendix 
B, Table B3). 

Intention to participate in telerehabilitation
The intent or willingness of people living with a CRD to 
participate in telerehabilitation was explored in four studies 
(Almojaibel et al., 2020; Polgar et al., 2022; Seidman et al., 
2017; Skibdal et al., 2022). Three studies surveyed current 
centre-based PR participants (Almojaibel et al., 2020; Polgar 
et al., 2022; Seidman et al., 2017) and one study surveyed 
participants after declining centre-based PR (Skibdal et al., 
2022). Studies found those who wished to engage with 
telerehabilitation, perceived telerehabilitation would result in 
clinical benefits (Almojaibel, 2016; Almojaibel et al., 2021), 
had a higher education level (Seidman et al., 2017), and had 
greater familiarity with, and access to, digital devices (Seidman 
et al., 2017; Skibdal et al., 2022). The observation studies used 
different definitions of the telerehabilitation intervention to 
participants, which may have impacted the patient perception, 

Figure 1

Flow Diagram of Studies Included in Scoping Review
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with one describing VC and the other via telephone, text 
messaging, or VC.

Participant preference

Two studies reported on the patient preference for how PR is 
delivered. Nolan et al. (2019) reported only 10% of participants 
opted for home-based PR when given the option of centre-
based PR or home-based PR with weekly telephone calls. 
Chaplin et al. (2017) conducted a RCT comparing centre-based 
with web-based PR, but surveyed consented participants on 
their preference for centre-based or web-based PR prior to 
group randomisation; 38% stated a preference for the web-
based PR intervention.

The patient perception of telerehabilitation
Data regarding patients’ perception of telerehabilitation was 
gathered from people who had a range of prior experience and 
knowledge of centre-based PR; some had or were attending 
centre-based PR (Bairapareddy et al., 2021; Dobson et al., 2019; 
Inskip et al., 2018; Seidman et al., 2017), had been referred to 
PR (Polgar et al., 2022) or had declined PR (Dobson et al., 2019; 
Inskip et al., 2018; Skibdal et al., 2022). One study did not state 
participant’s prior participation in centre-based PR (Alwashmi 
et al., 2020). None of the participants in any of the studies had 
prior experience with telerehabilitation.

Data were collated from five studies employing surveys, 
patient interviews, and focus groups. Participants in all the 
studies perceived telerehabilitation to be more convenient 
than centre-based PR with reduced time, travel, and financial 
burden. Synthesis of these studies identified several factors that 
appear to play a role in influencing the patient perception of 
telerehabilitation. These factors have been described as barriers 
and enablers and are discussed below and summarised in Table 1.

Perceived barriers to participation in telerehabilitation
Technical competence
Technical competence was reported by all studies as a perceived 
barrier to telerehabilitation with up to 39% of participants 
reporting they believed they would not have the necessary 
technical skills to partake in telerehabilitation (Alwashmi et al., 
2020; Bairapareddy et al., 2021; Dobson et al., 2019; Inskip et 
al., 2018; Polgar et al., 2022). Age and education level were 
shown to be associated with technical confidence (Seidman et 
al., 2017; Skibdal et al., 2022). 

Device and data access
An inability to access the required digital device and/or 
limited data access was reported as a perceived barrier to 
telerehabilitation (Alwashmi et al., 2020; Bairapareddy et 
al., 2021; Dobson et al., 2019; Polgar et al., 2022; Seidman 
et al., 2017). Four studies explored device access and found 
that the most ubiquitous device was a mobile phone, with 
ownership rates between 73% and 88% of the cohorts sampled 
(Almojaibel, 2016; Almojaibel et al., 2021; Alwashmi et al., 
2020; Dobson et al., 2019; Seidman et al., 2017). However, 
the same studies showed smartphone ownership rates were 
23–66%, with many participants reporting limited ability to 
use many of the functions the device provided. Two studies 
explored predictors of access to a device, and both found 
that smartphone ownership (like technical competence) was 

directly related to education level defined as beyond high 
school (Alwashmi et al., 2020; Seidman et al., 2017). In 
an implementation study conducted during the COVID-19 
pandemic, 75% of the participants who transitioned to remotely 
delivered PR could not participate in VC classes due to lack 
of device access, and could only receive telephone support 
(Grosbois et al., 2021). 

Supervision and contact with a healthcare professional
Direct contact with a clinician was discussed in seven reviewed 
studies (Alwashmi et al., 2020; Bairapareddy et al., 2021; 
Dobson et al., 2019; Inskip et al., 2018; Polgar et al., 2022; 
Seidman et al., 2017; Skibdal et al., 2022). A dominant 
theme in three studies was participants reporting a lack of 
supervision or contact with a clinician as a potential downside 
of telerehabilitation (Dobson et al., 2019; Seidman et al., 
2017; Skibdal et al., 2022). Survey participants reported that 
while telerehabilitation might offer a more convenient way of 
communicating with their clinician, they thought the clinician 
may lack a good understanding of their health condition 
(Bairapareddy et al., 2021) or would prefer “in-person” contact 
with a physiotherapist (Seidman et al., 2017). 

Peer support
Studies found that peer support and social connections were 
considered important components of centre-based PR, with 
the potential lack of peer support perceived a drawback to 
participation in telerehabilitation for many participants (Dobson 
et al., 2019; Inskip et al., 2018; Seidman et al., 2017; Skibdal et 
al., 2022). Pulmonary telerehabilitation delivered through group-
based VC sessions may minimise the absence of peer support by 
allowing for sharing experiences of living with COPD (Skibdal et 
al., 2022).

Other barriers
The length of time a participant has lived with their CRD and 
the degree of symptom burden were identified as perceived 
barriers to participation (Almojaibel, 2016; Almojaibel et al., 
2021; Skibdal et al., 2022). These studies suggested that the 
greater the duration and severity of the disease, the greater the 
perception of no benefit from telerehabilitation PR. 

Language was reported as a potential barrier to participation 
in telerehabilitation, with the option of the intervention being 
delivered in other languages required in order to partake 
(Bairapareddy et al., 2021; Dobson et al., 2019; Houchen-
Wolloff et al., 2021). In addition to these barriers, participants 
also reported caution around the security and privacy of data 
transmitted through technology potentially impacting their 
participation (Alwashmi et al., 2020; Bairapareddy et al., 2021; 
Dobson et al., 2019). 

Perceived enablers to participation in telerehabilitation
Factors that were perceived to positively influence uptake of 
telerehabilitation were less commonly reported in the literature; 
however, understanding the benefits gained and the perceived 
usefulness of remote PR was shown to impact willingness to 
participate (Almojaibel et al., 2021; Alwashmi et al., 2020; 
Skibdal et al., 2022). Components participants wished to 
see included in telerehabilitation programmes were regular 
communication with a clinician (Bairapareddy et al., 2021; 
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Table 1
Barriers and Enablers to Uptake of Telerehabilitation in Studies
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Note. CRD = chronic respiratory disease; SpO2 = peripheral oxygen saturations. 
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Skibdal et al., 2022), and monitoring and feedback on their 
rehabilitation performance (Dobson et al., 2019; Inskip et al., 
2018). 

Experiences of participation in telerehabilitation
Eight studies explored the patient experience of participating 
in telerehabilitation. Data were collected through interviews 
(Benzo et al., 2021; Burkow et al., 2018a; Houchen-Wolloff et 
al., 2021; Lahham et al., 2018a; Tsai et al., 2016; Whittaker et 
al., 2021), focus group (Hoaas et al., 2016), and questionnaires 
(Benzo et al., 2021; Hoaas et al., 2016; Tsai et al., 2016). The 
models of delivery of PR used were telephone calls (Lahham 
et al., 2018b), VC (Benzo et al., 2021; Burkow et al., 2015; 
Hoaas et al., 2016; Simonÿ et al., 2019; Tsai et al., 2016), and 
web-based models (Houchen-Wolloff et al., 2021; Whittaker 
et al., 2021). The web-based models allowed participants to 
complete PR independently at a time convenient to them, and 
allowed patient-initiated interactions with clinicians, with one 
of the programmes offering individual VC consultations with a 
clinician (Houchen-Wolloff et al., 2021). Across eight studies, 
178 participants reported their experiences of participating in 
telerehabilitation, with study sample sizes ranging from 10 to 
78 participants. The mean ages of participants ranged from 55 
to 69 years and 52% of participants across the studies were 
female. Some participants had previously attended centre-
based PR and others had never attended centre-based PR. Two 
studies included participants who started but did not complete 
telerehabilitation. In nearly all the studies (n = 7/8) exploring 
participation in telerehabilitation, the technical equipment was 
provided for participants, with the remaining study requiring 
participants to use their own device (Whittaker et al., 2021). See 
Appendix B, Table B4 for characteristics of studies included. 

Telerehabilitation participants across all studies reported health 
benefits from the intervention and high levels of acceptability 
and usability when taking part in telerehabilitation. The key 
themes emerging from the studies reporting participants’ 
experiences of being involved in telerehabilitation have been 
grouped as enablers and barriers.

Enablers
Communication with HCP
Five of the eight studies reported positive experiences with 
the communication and support they experienced from the 
attending clinician while using telerehabilitation (Benzo et 
al., 2021; Burkow et al., 2018b; Hoaas et al., 2016; Lahham 
et al., 2018a; Tsai et al., 2016). This positive feedback was 
reported predominantly in programmes that included individual 
phone or VC consultations (Burkow et al., 2018b; Hoaas et al., 
2016; Lahham et al., 2018a) but also for one of the group VC 
programmes (Tsai et al., 2016). Clinician contact was reported 
to be associated with improved participation (Lahham et al., 
2018a) and increased health benefits (Tsai et al., 2016). The 
regular clinician contacts reportedly facilitated safe completion 
of the programme (Hoaas et al., 2016). Two studies providing 
optional clinician consultations reported low rates of uptake of 
the consult (Bourne et al., 2017; Chaplin et al., 2017), which 
prompted the recommendation that these consultations should 
be scheduled and structured, rather than optional and patient 
led (Simonÿ et al., 2019).

Feeling supported
A theme of patients feeling supported with their health 
condition during telerehabilitation was reported in many of 
the studies. Participants reported support came from clinicians 
(Benzo et al., 2021), family and friends (Lahham et al., 2018a; 
Whittaker et al., 2021), and other participants in VC-based 
programmes (Burkow et al., 2015). Group-based education 
sessions enabled sharing of ideas and challenges between 
participants (Burkow et al., 2015). One web-based study 
allowed family members to register for the programme along 
with the person living with a respiratory condition, resulting 
in important benefits for both the family and participant 
(Whittaker et al., 2021). The study undertaken by Whittaker et 
al. (2021) also used personalised and tailored text messaging to 
inform, encourage, and support participants, and this messaging 
was perceived as being supportive by participants.

Flexibility
A frequently reported key enabler of participation in 
telerehabilitation was the flexibility it provided. It allowed those 
with daytime commitments, such as paid employment, to 
participate (Hoaas et al., 2016; Lahham et al., 2018a; Tsai et 
al., 2016; Whittaker et al., 2021). This flexibility in training time 
was an important component in allowing commitment to the 
exercise routine (Lahham et al., 2018a).

Reduced burden
Most participants across the studies reported a reduction 
in burden associated with telerehabilitation, which allowed 
participation in PR without the expense of travel and parking 
(Lahham et al., 2018a; Tsai et al., 2016), and reduced the time 
and fatigue participants associated with travelling (Burkow et 
al., 2018b; Hoaas et al., 2016; Tsai et al., 2016).

Monitoring and feedback
Different tools for monitoring participants during 
telerehabilitation were described in studies. These included 
activity monitors to gather data on steps taken (Benzo et al., 
2021; Burkow et al., 2015; Lahham et al., 2018a; Whittaker et 
al., 2021), and providing pulse oximeters for data on peripheral 
oxygen saturations and heart rates. The data were monitored 
real-time via VC (Lewis et al., 2021; Tsai et al., 2016) or recorded 
in digital diaries (step count, observations, and symptoms) 
(Benzo et al., 2021; Burkow et al., 2015; Hoaas et al., 2016), 
and was available to both the participant and clinicians. 
Participants perceived the data differently; some reported the 
data as motivational and providing a learning opportunity 
(Hoaas et al., 2016; Houchen-Wolloff et al., 2021 ), while others 
did not wish to view their own data, but felt it was useful for 
their clinician (Burkow et al., 2015). 

Barriers to participation
While most of the feedback was positive, participants reported 
aspects that made engaging in telerehabilitation challenging. 
Commencing the telerehabilitation programme was found to 
be a particularly difficult time due to their prolonged sedentary 
lifestyle (Lahham et al., 2018a), along with technical disruptions. 
While most participants reported the digital equipment was 
generally easy to use, internet disruptions impacted participation 
(Tsai et al., 2016), and there were reports of stress when the 
VC technology did not work (Hoaas et al., 2016), or difficulty 
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downloading and logging onto the app (Whittaker et al., 2021). 
One web-based application received feedback from participants 
that the programme was complex and technical challenges 
reduced their motivation or caused them to disengage entirely 
(Houchen-Wolloff et al., 2021). 

Participants provided feedback that more variation in the 
exercise programme would have been beneficial, and options 
for adapting exercises when they were having a bad day or pain 
or weather limited participation (Hoaas et al., 2016; Lahham et 
al., 2018a; Whittaker et al., 2021). The barriers and enablers to 
participating in telerehabilitation are summarised in Table 2.

DISCUSSION

This scoping review has explored the literature on end-
users’ perceptions of telerehabilitation. This data informs our 
understanding of the barriers and enablers to telerehabilitation 
that are both anticipated and experienced by participants, and 
supports the need for future models to be developed through 
a process of co-design with potential end users to enhance the 
reach of PR. 

This review found limited literature reporting the uptake of 
telerehabilitation in the clinical setting. Several pulmonary 
telerehabilitation studies involved randomisation, which dictates 
group allocation, and the studies frequently report patients’ 
preference for centre-based rehabilitation as a reason for 
declining participation. It is acknowledged that recruitment to 
these studies was frequently from PR waitlists, with patients 
having an expectation of attending centre-based PR.

The most frequently reported barrier to telerehabilitation 
was technical competence with the devices used to deliver 
telerehabilitation. While this may change as technology becomes 
a more integral part of people’s lives, the sequential surveys 
in the UK pre- and post-COVID have shown that despite the 
growing use of and confidence with technology, the appetite 
for telerehabilitation remains low and relatively unchanged 
(Polgar et al., 2020; Polgar et al., 2022). Competence with 
technology is associated with age, education level, and device 
access (Seidman et al., 2017; Skibdal et al., 2022), suggesting 
the possibility that providing telerehabilitation may widen the 
equity gap by promoting options that are not accessible to those 
who may need it the most. For example, a survey conducted 
in a UK inner city, high-poverty area showed that only 16% of 
people admitted to a hospital with a COPD exacerbation had 
computer access, and only 14% had internet access (Granger 
et al., 2018). A key feature of remote delivery is to reduce the 
burden associated with attending centre-based PR programmes 
and developers must ensure that those for whom this may be 
useful are not disadvantaged by lack of access to devices. Access 
to mobile phones appears most common; however, these are 
not always smartphones, and reports of internet data access are 
variable. Given the widespread ownership of mobile phones, it is 
the ideal device for delivery of PR.

Holland et al. (2021) recently suggested that the uptake 
of PR is influenced by perceptions of what participation in 
telerehabilitation might mean for people living with a CRD. 
For many participants, the perception of telerehabilitation is 
that it is technically challenging and beyond their digital skills. 

However, in participants who have completed telerehabilitation, 
technical challenges were retrospectively considered minor. 
Differing theoretical models consider the readiness to engage 
with technology and support these findings. For example, 
The Unified Theory of Acceptance and Use of Technology 
(Venkatesh, 2022) model suggests that the perceived likelihood 
of adopting the technology is dependent on the direct effect 
of four key constructs, namely performance expectancy, effort 
expectancy, social influence, and facilitating conditions. The 
use of such models can assist with understanding how we can 
facilitate uptake by employing strategies to assist participants to 
understand how the telerehabilitation programme works and 
the potential benefits to the participant. Many of the studies 
included in this review provided both equipment and significant 
technology support, which may have positively influenced the 
participant experience. Ensuring the allocation of such resources 
in telerehabilitation programmes may be an essential part of 
successful implementation. Including training and support as 
an opt-out rather than an opt-in model for telerehabilitation 
participants may enhance uptake and outcomes.

Developing a therapeutic relationship with attending clinicians 
has been shown to be important to people living with CRD. 
This review showed that a lack of supervision and direct 
contact with staff is a perceived barrier to participation in 
telerehabilitation. Studies of remotely delivered PR have used 
differing methodologies, making it challenging to compare 
and identify optimal models for telerehabilitation. For example, 
some web-based models use “stand-alone” models with no 
scheduled clinician contact, while others use weekly telephone 
coaching and supervised group exercise and education models. 
Despite this, communications with clinicians were identified 
as an important facet of programmes by participants. Many 
studies report remote communication as effective and as 
engaging as face to face (Benzo et al., 2021). It could be 
argued that participants have more individual and personalised 
communication with a clinician in telerehabilitation models 
than centre-based, where they are competing with other 
participants for attention. The optimal clinician contact 
time in telerehabilitation has not been determined, but 
future programmes should consider scheduled, structured 
consultations that may evolve over time with more support 
required at the start of the programme. 

An important part of PR is developing a support network. In 
centre-based PR this network is developed with peers at the 
programme. Studies reported concerns that telerehabilitation 
would not be able to provide the same peer support as centre-
based (Dobson et al., 2019; Inskip et al., 2018). However, 
participants who completed telerehabilitation reported 
feeling supported in different ways to those in centre-based 
PR. In remotely delivered group sessions using VC facilities, 
social support was reported as being received through other 
participants in the programme (Burkow et al., 2018b; Tsai et 
al., 2016). For telephone and web-based models this support 
was received from family and friends (Lahham et al., 2018a; 
Simonÿ et al., 2019; Whittaker et al., 2021), who often 
participated alongside the patient and became more aware of 
the participant’s condition and how to best provide support. In 
developing telerehabilitation models, consideration of support 
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Table 2
Barriers and Enablers Experienced During Participation in Remotely Delivered Pulmonary Rehabilitation

Barriers and enablers Author (date)
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networks is vital and allowing for inclusion of family members 
appears beneficial.

CONCLUSION

PR is an effective and essential component in CRD management. 
While centre-based programmes have proven efficacy, they are 
not always accessible for all. Telerehabilitation can provide a 
flexible and convenient programme that can reduce the burden 
associated with accessing a centre-based programme while still 
maintaining a supportive and motivating environment.

Participants have preferences for how their healthcare is 
delivered. A range of delivery options is required to optimise 
the uptake and completion of PR. For some participants, 
concerns about digital competence, device access, or lack of 
perceived benefit can restrict participation in digital options. 
Services should consider adequate resourcing for new models 
of telerehabilitation to be implemented to allow inclusivity 
for all participants and provide sufficient training and support 
to overcome technical challenges. Developing a therapeutic 

relationship appears critical to programme success and 
strategies to enable this, such as regularly scheduled clinician 
interactions, must be considered to optimise the success of such 
programmes. 

KEY POINTS

1. Providing information on expected benefits of 
telerehabilitation may improve the patient’s perception.

2. Provision of devices and data may allow increased inclusivity.

3. Technical support should be provided for all participants.

4. Regular scheduled clinician contact points should be 
provided.
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Appendix A

Table A1

Scoping Review Search Strategy 

1 “COPD OR asthma OR bronchiectasis OR interstitial lung disease” OR “lung fibrosis” OR “chronic respiratory disease” OR 
“chronic lung disease”

2 Respiratory rehabilitation OR “pulmonary rehabilitation” OR “COPD rehabilitation” OR “lung rehabilitation” OR “respiratory 
therapy”

3 Telerehabilitation OR tele-rehabilitation OR mHealth OR “web based” OR smartphone OR App OR online OR telehealth OR 
“video conference” OR mobile OR home-based OR remote OR telephone

4 Barrier* OR enabler* OR challenge* OR uptake OR compliance OR adherence OR obstacle OR completion OR limitation* OR 
facilitator* OR success OR non-compliance OR attend OR attitude OR participation

Note. COPD = chronic obstructive pulmonary disease.
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Appendix B

Table B1

Characteristics of Studies Included in the Review
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Table B2

Number of Participants Screened, Excluded, or Declined in Randomised Control Trials of Telerehabilitation

Author (date) Screened, n Excluded, n (%) Declined, n 

Bourne et al. (2017) 163 73 (45%) N/A
Cerdán-De-Las-Heras et al. (2021) 95 20 (21%) 21
Chaplin et al. (2017) 641 244 (38%) 294
Cox et al. (2021) 651 499 (77%) 246
Hansen et al. (2020) 1099 714 (65%) 251
Holland et al. (2017) 295 129 (44%) 67
Tsai et al. (2017) 128 91 (71%) 40
Benzo et al. (2021) 217 63 (29%) 33

Note. N/A = not applicable.

Table B3

Uptake of Telerehabilitation in Observational Studies

Author (date) Screened, n Uptake, n (%) 

Grosbois et al. (2021) 65 57 (88%)
Houchen-Wolloff et al. (2021) 2080 100 (5%)
Lewis et al. (2021) 30 17 (57%)
Marquis et al. (2015) 77 26 (37%) 
Simonÿ et al. (2019) 28 15 (54%)
Nolan et al. (2019) 1593 154 (10%)

Table B4

Characteristics of Studies Exploring the Participant Experiences with Remotely Delivered Pulmonary Rehabilitation

Author (year) Sample 
size (n)

Age 
(years), 
M (SD)

PR delivery 
mode

Participant experience of PR Participant digital 
literacy at baseline

Study provision 
of digital 

equipmentNo previous 
PR experience

Previously attended 
centre-based based 

PR

Benzo et al. (2021) 78 69 VC Not stated Provided
Burkow et al. (2015) 10 62 VC ✔ ✔ All regular computer 

users
Provided

Lahham et al. 
(2018b)

13 66 Telephone ✔ ✔ N/A N/A

Hoaas et al. (2016) 10 55 VC 8/10 used internet 
daily, 2 technology 
naive

Provided

Houchen-Wolloff et 
al. (2021)

14 71 (9) Web-based ✔ Needed to be web 
literate and have 
email

Provided or 
used own

Simony et al. (2019) 15 62 VC Not stated Provided
Tsai et al. (2016) 11 72 (8) VC ✔ ✔ Not stated Provided
Whittaker et al. 

(2021)
26 70 Web-based ✔ Not stated Needed own 

mobile 
phone

Note. N/A = not applicable; PR = pulmonary rehabilitation; VC = video conferencing. 
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ABSTRACT

Adolescent concussions can potentially lead to cognitive and behavioural changes, affecting concentration and performance at 
school and in other activities. Although the Ministry of Education provides web-based guidelines for post-concussion student 
support, the implementation of these in the school setting is limited. Due to the complex school environment, a pragmatic 
methodology is needed to co-design implementation with relevant community stakeholders. We outline the protocol for designing 
and implementing a FRAmework for maNaging Concussions in New Zealand Secondary Schools (FRANCS) to support safe return to 
learn and activity for students. The framework draft was co-designed by school stakeholders and will be refined at organisational 
levels. We describe the theoretical underpinnings that informed the study design and outline the project phases. We use a systems 
thinking approach, Community Based Participatory Action Research, and Appreciative Inquiry approaches to co-develop FRANCS 
with community, policy, and professional stakeholders. The implementation and evaluation phases of FRANCS is guided by Step 
5 of the Intervention Mapping protocol, Implementation outcomes, and Realist process evaluation. FRANCS will be adaptable to 
the context of individual secondary schools in Aotearoa New Zealand, ensuring that return-to-learning and -activity guides are 
implemented to support students who have sustained a concussion. 

Salmon, D., Badenhorst, M., Keung, S., Lucas, P., Mossman, K., & Walters, S. (2023). Designing, implementing, and 
evaluating a framework for managing concussions in Aotearoa New Zealand secondary schools: A study protocol. New 
Zealand Journal of Physiotherapy, 51(3), S1–S9. https://doi.org/10.15619/nzjp.v51i3.276

Key Words: Adolescent, Brain, Concussion, Implementation, Methodology, Secondary Schools 

INTRODUCTION

Concussions are a serious health concern in Aotearoa New 
Zealand, with the highest rates reported for adolescents 
(Theadom et al., 2020). Recent 12-month statistics suggest 
that 37% of all concussion claims accepted by the Accident 

Compensation Corporation (ACC, Aotearoa New Zealand’s 
no-fault personal injury insurance scheme) were incurred in 
the age group ≤ 19 years. In this young age group, 45% were 
incurred during sports, with close to 40% of these sports-related 
concussions sustained in rugby union (Accident Compensation 
Corporation, 2022). 

https://doi.org/10.15619/nzjp.v51i3.276
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Most adolescents with a concussion recover within 4 weeks, 
but 26% have persistent symptoms (Thomas et al., 2018). Such 
symptoms can lead to ongoing fatigue, influence emotions, 
and reduce concentration, school and sport participation, and 
performance, and overall quality of life (Valovich McLeod, 
Wagner et al., 2017; Wan & Nasr, 2021). Early, appropriate 
care and staged return to learning and activity is critical for 
recovery following a concussion (Anderson et al., 2021; Davis 
et al., 2017; Kontos et al., 2020). However, teachers and school 
administrators often feel ill-equipped to implement return-to-
learn protocols (Romm et al., 2018). Cognitive rest, academic 
adjustments, and return-to-activity guidelines are implemented 
inconsistently (Carson et al., 2014; Ha et al., 2020; Valovich 
McLeod, Lewis et al., 2017). Findings from the New Zealand 
Rugby Community Concussion Management Pathway initiative 
(Salmon et al., 2020) corroborate such observations, namely 
that interviewed stakeholders suggested that graduated return-
to-learn guidelines were seldom implemented effectively in 
schools. Although the Te Tāhuhu o te Mātauranga – Ministry of 
Education provides web-based information and guidelines about 
concussion, there little evidence of its adoption in schools (Te 
Tāhuhu o te Mātauranga – Ministry of Education, 2019). 

Countries such as Canada and the United States of America 
(USA) have successfully developed and implemented such 
guidelines in schools (Doucette et al., 2016; Hachem et al., 
2016; Robins et al., 2023; Williamson et al., 2014). A Canadian 
national charity for injury prevention, Parachute,TM provides 
concussion awareness training tools (CATT) for healthcare and 
education professionals, sports organisations, students, and 
parents (Parachute, 2022). A framework outlining the “what”, 
“where”, “who”, and “how” for managing concussion in 
schools is needed to address the knowledge translation gap 
from evidence to practice in Aotearoa New Zealand. Such a 
framework must be suitable and adaptable for the Aotearoa 
New Zealand context. It should be developed in partnership 
and with collective responsibility with the secondary school 
community, and aim to improve health-care access and 
outcomes for Māori, Pasifika, and other equity groups (Carlson, 
2019).

The aim of this protocol paper is to describe the methodological 
underpinnings that informed this project, then to outline the 
project phases. The overarching purpose of the project is to 
develop a FRAmework for maNaging Concussions in New 
Zealand Secondary Schools (FRANCS) to support safe return-to-
learn and -activity for all students. FRANCS was co-designed by 
school stakeholders and refined at organisational levels. 

The objectives of this project are: 

1. To co-design and implement a FRANCS with a pilot group 
of Aotearoa New Zealand secondary schools and relevant 
stakeholders (Phase 1a/b). 

2. To evaluate FRANCS in those schools (Phase 2). 

3. To refine FRANCS based on the implementation outcomes 
and process evaluation findings (Phase 3).

4. To determine the transferability of the framework to other 
contexts (Phase 4).

5. To develop recommendations and targeted strategies to 
implement FRANCS in a wider range of schools across 
Aotearoa New Zealand (Phase 5).

METHODOLOGICAL UNDERPINNINGS

We employed a systems thinking approach (Hulme & Finch, 
2015) to co-design, implement, and evaluate the FRANCS in 
the schools and the wider community. Figure 1 presents the 
theoretical approaches informing the study design, and the five 
phases of the project. We completed phases 1a/b and 2 in 2021 
and 2022, and are undertaking Phases 3 to 5 in 2023. 

Systems thinking applied to schools
A systems thinking approach considers the system as a whole 
as opposed to individual components (Hulme & Finch, 2015). 
Multiple relationships or interactions between persons or 
processes lead to complexity within the system (Hulme & Finch, 
2015). Such systems’ interactions are non-linear: change in one 
component can result in either a negligible or a large effect on 
the system as a whole (Walton, 2014).

A school is a complex system, existing within a multi-ethnic and 
culturally diverse society, with substantial interactions between 
many interrelated “sub-components”. These sub-components 
include the people, policy, curricula, reporting structures, 
physical environments, and socio-cultural and -economic 
contexts. The people include teaching staff, school leadership, 
ancillary staff, students, parents/kaitiaki (caregivers), whānau, 
coaches, other schools, the wider community, and external role 
players (i.e., law, curriculum, and policy makers) (Clacy et al., 
2017; Hawkins & James, 2018; Hulme et al., 2019; Walton, 
2014). The development and implementation of FRANCS 
needs to take into consideration such complexity of the school 
environment due to the different sub-components, stakeholders, 
and their respective behaviours and beliefs. 

Engaging the community: Community-based Participatory 
Action Research and Appreciative Inquiry
In 2021, we used a qualitative Community-based Participatory 
Action Research (CBPAR) approach and Appreciative Inquiry to 
co-design FRANCS (Phase 1a). CBPAR supports a consensus-
based approach to develop context-sensitive initiatives at a 
community level (Savin-Baden & Major, 2013). CBPAR entails a 
multidisciplinary partnership with communities, draws on several 
sources of knowledge, and is mutually beneficial (Schinke & 
Blodgett, 2016). We selected the CBPAR approach as the end-
users of FRANCS are best situated to provide understanding 
of their school’s context and to identify their own needs and 
preferences (Smith-Forbes et al., 2016). We invited community 
stakeholders to reflect actively on the challenges they 
experienced managing concussion in the school environment, 
instead of us, the researchers (as outsiders to these challenges), 
simply recommending solutions (Smith & Sparkes, 2016).

Appreciative Inquiry is a strengths-based approach that builds on 
positive experiences, ideally leading to lasting system changes. 
Organisations are invited to focus on what is working and on 
resources that are available to them, ensuring positive practices 
become standard across the organisation (Savin-Baden & Major, 
2013). Appreciative Inquiry enabled us to move our thinking 
beyond trying to “fix the system”, to focusing on identifying 
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Community 
engagement: 
Developing and 
refining FRANCS

Implementing 
and evaluating 
FRANCS

Community-based 
participatory 
action research

Appreciative 
inquiry

Intervention 
mapping step 5

Implementation 
outcomes

Implementation 
outcomes

Phase 1a a 
Development of FRANCS

Phase 2 b 
Process evaluation

Phase 3 
Intervention mapping for 
wider implementation

Phase 4
Process evaluation

Phase 5
Evaluation of FRANCS  
at policy level

Phase 1b a 
Implementation of 
FRANCS in pilot schools

Theoretical underpinnings Project phases

Figure 1

Theoretical Underpinnings and Methodological Approaches Used to Co-design, Implement and Evaluate the FRANCS Framework in 
Schools and the Wider Community

Note. FRANCS = FRAmework for maNaging Concussions in New Zealand Secondary Schools.

a Phase completed. b Phase currently underway. 
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opportunities and possibilities that highlight and “supercharge” 
successful outcomes (Richer et al., 2010). 

The Appreciative Inquiry process follows an iterative cycle. In 
the first phase, stakeholders are encouraged to explore the 
values of their organisation that allows it to function at its best. 
They reflect on positive past experiences and consider how 
these can be used to meet the goals of the project. In the next 
phase, stakeholders develop a goal-oriented plan that uses 
existing resources and strengths, and that can be sustained 
and maintained over the longer term. In the final phase, these 
desired changes or plans are put into practice and subsequently 
evaluated (Richer et al., 2010; Savin-Baden & Major, 2013).

Implementation and evaluation within a complex system
Intervention Mapping
Planning the implementation of FRANCS (Phase 1b, undertaken 
in 2022) was informed by Step 5 of the Intervention Mapping 
planning protocol (Donaldson et al., 2017). Intervention 
Mapping is a framework for theory- and evidence-based 
health promotion programme planning, consisting of six 
steps (Bartholomew et al., 2006). Intervention Mapping Step 

5 can be used independently from the other steps to plan, 
adopt, implement, and maintain an intervention. During 
this step, we identified key adopters and implementers, and 
included representatives from end-users in the planning groups 
(Bartholomew et al., 2006).

Implementation outcomes
We evaluated the successes and challenges of the 
implementation process during Phases 2 and 3 (Proctor et al., 
2011). Implementation outcomes included:

1. Acceptability: Satisfaction with the framework, content, 
complexity, comfort, delivery, and credibility.

2. Appropriateness and feasibility: Perceived fit and actual fit, 
relevance, compatibility, suitability, usefulness, and cultural 
responsiveness.

3. Adoption: Uptake, utilisation, initial implementation, and 
intention.

4. Fidelity: Degree of intended FRANCS implementation, and 
quality of program delivery.
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Context

• Effect of existing policies/networks

• Available staff and resources

• Roles, responsibilities, and task-shifting

• Other context-specific barriers or 
facilitators

• Focus groups and interviews with 
stakeholders across system

FRANCS

Implementation

• Implementation 
outcomes: Acceptability, 
appropriateness, feasibility, 
adoption, fidelity, 
penetration, sustainability

• Survey administered to 
school implementers and 
administrators 

• Focus groups and 
interviews with 
school implementers, 
administrators

Mechanism of impact

• Process/pathway by which 
the intervention worked or 
did not work

• Stakeholders’ interaction 
with framework

• Mediators

• Focus groups and 
interviews with 
stakeholders across system

Outcomes

Mapping students’ symptoms, 
recovery, and progression 
through FRANCS 

• NZRSCAT

• Parent PCSI

• Return-to-learn and -play 
time-points

• Students’ pathway, 
interaction and 
completion of each 
aspect of framework, and 
compliance

Stakeholder perceptions of 
value, use, and outcomes of 
FRANCS

• Focus groups and 
interviews with 
stakeholders across system

Figure 2 

Process Evaluation (Phases 2 and 4)

Note. FRANCS = FRAmework for maNaging Concussions in New Zealand Secondary Schools. NZRSCAT = New Zealand Rugby Sport Concussion 
Assessment Tool; PCSI= Post-Concussion Symptom Inventory. Italics indicate the method of data collection employed as part of each construct. 

5. Penetration: Integration within school system, and degree of 
adoption across schools.

6. Sustainability: Extent to which FRANCS is maintained or 
institutionalised. 

Realist process evaluation
Effective intervention design should be informed by 
investigating underlying programme mechanisms (Moore et 
al., 2015). The aim of the evaluation is to understand how 
FRANCS “works” within specific contexts (different school 
environments with different resource capabilities), and what 
conditions may facilitate successful outcomes (Jagosh et al., 
2012). Such evaluations provide insight into how findings might 
be transferred to other schools and settings in future (Moore et 
al., 2015).

As schools are complex adaptive systems, we expected that 
outcomes of FRANCS would not conform to strictly linear 
processes. We thus took a realist process evaluation approach 
to accommodate complexity. The realist process evaluation 
approach facilitates understanding of (a) the underlying 
mechanisms by which FRANCS operates (Pawson et al., 2005), 
and (b) how those mechanisms influence the outcomes of 
students with concussion progressing through that framework. 
Viewed from this perspective, the same intervention may have 
different outcomes at individual schools, depending on their 
contextual factors as well as the initial conditions within the 
systems (Prashanth et al., 2014). Contextual factors included 
geographical placement, rurality, resources available within 
the schools, staffing, and socio-economic and -cultural factors 
related to the school and its wider community. 
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Considering both system thinking and realist process evaluation 
principles, our research design was flexible so we could 
investigate unanticipated outcomes and identify potential 
patterns (Figure 2). An iterative process of inquiry and analysis 
was necessary to fully understand the implementation context, 
the mechanism by which FRANCs operates, and the outcomes 
for students who had sustained a concussion following the 
implementation of FRANCs in schools (Prashanth et al., 2014). 

PHASES OF THE PROJECT PROTOCOL

Phase 1 – Development of FRANCS
Data collection
The University of Otago Human (Health) Ethics committee 
approved the study, and all participants signed written 
informed consent. In 2021, we undertook focus groups and 
semi-structured interviews with stakeholders from six schools 
to explore how concussions are currently managed, what 
factors facilitated their concussion management, and the key 
ingredients that constituted a “best practice” process. The six 
schools that agreed to participate had been part of the New 
Zealand Rugby Community Management Pathway initiative 
in Auckland and Otago in 2018–2019. These schools were 
purposely selected to include a range of socio-economic, 
gender, and ethnic distributions. Stakeholders included students 
with a concussion, and their parents/kaitiaki, teachers, school 
administrators and leaders (sports program coordinators/
directors, heads of school), and health-care providers (nurses, 
physiotherapists, medical doctors). Key school contacts were 
asked to forward project information to students who had 
experienced a concussion and their parents/kaitiaki. The details 
of those who agreed to participate were forwarded to the 
research team. The perspectives of those stakeholders were used 
to co-develop a context-sensitive, adaptable framework, and 
ultimately provide clear, useable guidelines for schools.

Analysis
We used framework analysis (Gale et al., 2013) to develop a 
composite concussion management framework, informed by 
the participants’ perceptions and proposed “action plans” of 
how concussion management could be operationalised in their 
schools. We used an iterative process, presenting the preliminary 
framework to participants and stakeholders at an interactive 
meeting, and revising the draft based on consensus. We then 
held focus groups with education and community partners 
and healthcare providers associated with the six schools (GPs, 
physiotherapists) to incorporate their input for the framework, 
and to provide insights regarding evidence-based “best 
practices” to further refine FRANCS. This phase was supported 
by content advisory groups, consisting of representatives from 
School Sport New Zealand (an organisation that coordinates, 
promotes, and protects secondary school sport), New Zealand 
School Nurses (a professional group connecting school nurses 
across Aotearoa New Zealand), New Zealand College of General 
Practitioners, and the New Zealand School Principals’ Federation. 
We consulted with representatives from those groups via 
Zoom meetings while developing the project protocol and 
preparing grant applications. At the end of Phase 1a, we met 
with them again, presenting the first version of FRANCS (to be 
implemented in Phase 1b), and seeking their feedback. 

Phase 1b – Implementation
The six schools involved in Phase 1a were invited to participate 
in Phase 1b, namely, the implementation of FRANCS. One of 
the four Otago-based schools declined to participate due to the 
complexity of the post-COVID environment. The two Phase 1a 
Auckland-based schools were also not available to participate 
in Phase 1b due to the lingering post-COVID impacts. We thus 
approached two schools in Hawke’s Bay with information about 
the project, who agreed to participate. Five schools, three in 
Dunedin and two in Hawke’s Bay, participated in Phase 1b. 

Members of the research team worked with representatives 
of those five schools early in the 2022 school year to explain 
and field questions regarding FRANCS, guided by Intervention 
Mapping Step 5. Particular attention was given to the Hawke’s 
Bay schools as they had not participated in Phase 1a, unlike the 
Dunedin-based schools. Prior to the implementation of FRANCS, 
we asked the representatives of the respective schools to 
identify their key stakeholders who would support the project. 
We then held meetings with those key school stakeholders 
to discuss the necessary implementation strategies, roles, and 
responsibilities of specific stakeholders (e.g., administrators, 
school nurses, deans, and individual teachers) and how FRANCS 
could be adapted to each school’s local context. Field notes 
of the implementation process were collected by research 
assistants. 

Phase 2 – Process evaluation
Quantitative data
Students who sustained a concussion were recruited via each 
school’s representative. The representatives were asked to 
provide the participant information sheet to the student. If 
the student agreed, their contact details were provided to 
the assistant research fellow (ARF) working with the specific 
school. The ARF met with the student, provided more detailed 
information about the study, and gained written informed 
consent. For students younger than 16 years old, their parents/
kaitiaki were contacted to provide consent. Throughout 
2022, the ARFs collected data from students who sustained a 
concussion and their parents/kaitiaki on a weekly basis. Such 
data included return to learn and activity time-points, mapping 
of students’ healthcare touchpoints, and completion/compliance 
of each aspect of the framework. During the weekly meetings, 
the ARF also assessed their concussion-related symptoms with 
the Symptom Score of the Child Sport Concussion Assessment 
Tool (SCAT5, Gavin et al., 2017), which is also included in the 
New Zealand Rugby Sport Concussion Assessment Tool (Salmon, 
Chua et al., 2022). Data were captured via the electronic data 
capture tool, Research Electronic Data Capture (REDCap), 
hosted at the University of Otago. Once the student reported 
having recovered, their kaitiaki were asked to complete the 
Parent Post-Concussion Symptom Inventory (Sady et al., 
2014) via REDCap. We included all students with a suspected 
or confirmed concussion in the study who were referred by 
the school representative. Every effort was made to include 
all Māori and Pasifika students and kaitiaki who progressed 
through FRANCS in the evaluation. To ensure their voices and 
experiences are reflected in the development of FRANCS, their 
data was analysed as sub-units, wherever that was possible 
without compromising anonymity.
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Towards the end of the school year, an online Likert-style 
questionnaire was administered via REDCap to school staff 
involved in the implementation of FRANCS to capture their 
satisfaction with FRANCS, and the implementation process 
(Proctor et al., 2011). 

Descriptive demographic details were captured for the 
implementation (survey) and student outcomes (questionnaires, 
time-points, interactions with FRANCS). Appropriate bivariate 
analyses investigated potential relationships between 
demographic, survey outcomes, and various student outcomes.

Qualitative data
At the completion of Phase 2, we conducted focus groups 
and semi-structured interviews to cover the stakeholders’ 
experiences with the implementation of FRANCS, and their 
perceptions of its value, utility, and outcomes for concussion 
management in their school. Participants included students and 
parents/kaitiaki with lived experiences of concussion as managed 
through FRANCS, and relevant sports directors, coaches, sports 
managers, teachers, and healthcare professionals. 

We analysed transcribed data from the focus groups and 
interviews using a framework analysis method (Gale et al., 
2013). We conducted cross-school analysis to iteratively identify 
patterns and differences across the different schools included in 
the study. All research team members reviewed and discussed 
the final analysis until consensus was reached. 

Phase 3 – Intervention mapping for wider implementation
In this phase FRANCS was revised and tailored based on Phase 
2 results. We followed the Intervention Mapping Step 5 again 
to plan implementation of the revised framework in the five 
schools that formed part of Phase 1b, as well seven additional 
schools to test the transferability of FRANCS. We approached 
potential schools to participate in Phase 3 using the same 
methods used for the two Hawke’s Bay schools participating 
in Phase 1b. The seven schools that agreed included two in 
the wider Dunedin metropolitan area, three in North Otago, 
one in Hawke’s Bay, and one in Auckland. In total, 12 schools 
participated in Phases 3 and 4. 

Phase 4 – Second round process evaluation
We used the same process followed in phase 2 to evaluate 
the implementation of FRANCS in the additional seven schools 
recruited in phase 3 in 2023, and again in the five schools from 
Phase 2.

Phase 5 – Evaluation of FRANCS at policy level
Data collection
To be successful from a systems thinking perspective, 
implementation must be endorsed by key national governing 
organisations (Hulme & Finch, 2015). Concurrently to Phases 
2 and 3, we sought insights and endorsement from relevant 
healthcare professional bodies, national sports organisations, 
and education stakeholders in different geographic areas. 
We undertook a snowball sampling approach by networking 
with these stakeholders, inviting them to recommend other 
organisations they believed relevant to the nationwide 
implementation of FRANCS. 

Focus groups and semi-structured interviews in Phase 5 covered 
the stakeholders’ perceptions of the value of FRANCS for 
their organisation or professional sector, recommendations 
to improve the framework, and for preparation of a national 
implementation of FRANCS. We transcribed interviews and 
focus group recordings, and analysed transcriptions using a 
framework analysis method (Gale et al., 2013), as described in 
Phase 2.

The findings of Phase 4 (process evaluation within the schools) 
will be merged with those of Phase 5 (evaluation by policy 
stakeholders) to inform the final FRANCS from this project. Input 
from those stakeholders, as well as from the advisory groups, 
will inform our plans for implementation beyond the 12 schools 
that participated in this project. Ongoing collaboration with all 
stakeholders will provide impetus for schools to embed FRANCS 
into their daily school practices to ensure student welfare, and 
into governance polices.

DISCUSSION

Early, evidence-informed best practice care is crucial for 
optimum recovery following concussion (Kontos et al., 2020). 
Although the Ministry of Education provides web-based 
information about concussion (Te Tāhuhu o te Mātauranga 
– Ministry of Education, 2019), there appears to be little 
awareness of these guidelines, and minimal implementation in 
schools. Several authors have emphasised the need for research 
to guide implementation of academic support or return-to-
learn strategies for youth with concussion (Anderson et al., 
2021; Gioia et al., 2016; Sarmiento et al., 2023). The aim of 
our project is to develop such guidelines through FRANCS, 
ensuring they have the flexibility to be adapted to each school’s 
local context. The implementation and evaluation of FRANCS is 
using a staged approach with the goal to develop an adaptable 
guideline that could form the basis for regional, and, eventually, 
national roll-out. 

In Canada, implementing concussion policies in high schools 
has contributed to general improved concussion awareness and 
concussion identification (Macartney et al., 2019; Matveev et al., 
2018). Similarly, in the USA, online interventions such as “Brain 
101: The concussion playbook” led to improved concussion 
knowledge of students, parents, and school staff (Glang et 
al., 2015). Students in schools who had implemented Brain 
101 as an educational resource for concussion received more 
varied, individualised academic accommodations than students 
in control schools, and school, athlete, and parent knowledge 
improved for effective concussion management practices (Glang 
et al., 2015). 

Based on the Canadian (Damji & Babul, 2018; Macartney et 
al., 2019; Matveev et al., 2018) and USA (Glang et al., 2015) 
experiences, adoption of FRANCS in Aotearoa New Zealand 
schools is likely to improve teacher and school awareness of 
concussions, in-class management, and provision of individual-
specific academic accommodations (Mallory et al., 2022). 
FRANCS will provide clarity around recommended return-to-
learn protocols, reassurance for parents and the student, and a 
flexible template to support stakeholder roles and responsibilities 
in the management of concussions. The framework may assist 



New Zealand Journal of Physiotherapy | 2023 | Volume 51 | Issue 3 | S7 

the schools to meet their health and safety requirements and to 
develop context-specific concussion policies and procedures. 

An important consideration for FRANCS is the inclusion of 
Māori and Pasifika knowledge, values, and practices to inform 
and improve students, parents/kaitiaki, and schools’ awareness 
and accessibility to resources/care for concussions. In the New 
Zealand Rugby Concussion Management Pathway initiative, 
awareness of concussion guidelines and access to care were 
found to be a particular challenge for Māori or Pasifika players 
(Salmon et al., 2021). Lower awareness is likely to influence 
access to healthcare, and thus outcomes (Forrest et al., 2018; 
Gottgtroy et al., 2022). 

We will continue to build collaborations and partnerships with 
Māori or Pasifika stakeholders to develop suitable resources, and 
with organisations that may already provide similar resources. 
A further critical feature of FRANCS is that it will apply to all 
students who have sustained a concussion, whether that was 
incurred during sports or non-sporting activities (Mallory et 
al., 2022). That is particularly relevant for the Aotearoa New 
Zealand context as less than 50% of concussion claims of the 
age group ≤ 19 years submitted to and accepted by ACC were 
sports-related (Accident Compensation Corporation, 2022). 

The introduction of national or school concussion policies 
in other countries has enhanced stakeholder knowledge 
thereof, and of implementation of academic accommodations 
(Macartney et al., 2019; Mallory et al., 2022). Yet it is still 
unknown whether implementing such policies and frameworks 
lead to improved recovery time, and decreased risk of persistent 
symptoms and disability. Besides considering the sustainability 
and maintenance of FRANCS, its effectiveness for improving 
concussion outcomes of adolescent students would need to be 
established. 

The FRANCS project is a multi-centred collaboration between 
New Zealand Rugby, Auckland University of Technology and 
the University of Otago. Our research team includes existing 
collaborations between New Zealand School Nurses, New 
Zealand College of General Practitioners, and the secondary 
schools involved in FRANCS. It includes input from health-care 
providers and their organisations, such as Physiotherapy New 
Zealand, and health-care providers contributing to Aotearoa 
New Zealand concussion services, thereby extending beyond 
sport-related concussion. We plan to extend these collaborations 
by working with those responsible for policy development and 
implementation within their sectors, seeking common goals to 
improve health, and education outcomes for youth who sustain 
concussion. 

We bring together the triad of research, education, and industry 
(sport and healthcare) engagement to co-design flexible and 
culturally responsive concussion processes and policy to enhance 
the welfare of all secondary school students. These stakeholder-
informed guidelines may be the first step towards developing 
a national framework enabling the integration between 
schools, and healthcare professionals, and ultimately improve 
health outcomes for students across Aotearoa New Zealand. 
Establishing an endorsed national level policy may be a critical 
step to these guidelines gaining traction within schools. 

CONCLUSION

This protocol describes the methodologies and processes to 
develop, implement, and evaluate a concussion management 
framework to support safe return-to-learn and -sport for all 
students, regardless of concussion aetiology. This initiative 
has the potential to improve student outcomes, and decrease 
the risk of long-term consequences of concussion. A cohesive 
approach to students’ recovery has the potential to reduce direct 
healthcare time and costs, while providing a flexible guide that 
outlines roles and responsibilities within the school to support 
the management of concussions. 

KEY POINTS

1. This protocol describes a systems thinking approach for 
designing and implementing interventions in complex 
environments, such as schools.

2. Post-concussion return-to-learn guidelines are not yet 
effectively applied in schools, despite being important to 
support students during their recovery.

3. We outline the development and implementation of a 
context-sensitive and stakeholder-informed framework for 
managing concussion in Aotearoa New Zealand secondary 
schools.

4. A unified approach for optimal concussion management 
across secondary schools in Aotearoa New Zealand has the 
potential to transform concussion management in schools 
for all students, regardless of aetiology. 
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ARE ORTHOPAEDIC SPECIAL TESTS OBSOLETE IN THE DIAGNOSIS OF ACROMIOCLAVICULAR JOINT AND SUB-ACROMIAL 
PATHOLOGY?

1Baigent, M., 2White, S., 2Hill, J., & 2Vandal, A.C.

1Counties Manukau District, Te Whatu Ora, Auckland; 2Auckland University of Technology, Auckland, New Zealand

Introduction: An accurate diagnosis of shoulder pain is integral to forming a prognosis and management plan. Chronic shoulder 
pathologies are often misdiagnosed due to the poor validity of tests and an over-reliance on imaging. For many clinicians the 
assumption is that clinical tests can discriminate between different structures in the shoulder. They are still widely used despite 
sufficient evidence calling into question the diagnostic accuracy of these tests.

Aims: To investigate the diagnostic accuracy of commonly utilised clinical tests for identifying acromioclavicular joint (ACJ) and 
subacromial (SA) pain in patients with chronic shoulder pathologies. 

Methods: A diagnostic accuracy study was conducted in a tertiary care environment. Participants with chronic ACJ or SA pain were 
recruited. Two orthopaedic surgeons and one physiotherapist conducted the assessments. Each participant underwent a standardised 
interview and physical assessment followed by an anaesthetic injection (AI) into the SA space +/- the ACJ. A positive anaesthetic 
response threshold was set at ≥ 65% improvement on the numeric pain rating scale. 

Results: Of the 38 participants, 17 had a positive anaesthetic response. None of the orthopaedic special tests (OSTs) demonstrated 
a statistically significant relationship with the anaesthetic response, and none demonstrated levels of accuracy that suggest they 
have any clinical utility as stand-alone tests to either rule in or out ACJ or SA pain in this cohort. A multivariate analysis identified a 
combination of positive and negative variables that have the potential to be clinically useful to predict a positive response to a SA 
AI. The variables were difficulty with overhead tasks, a strain injury onset, lowest pain ≥ 5/10, presence of muscle wasting, onset of 
pain from a repetitive activity, worst pain ≥ 8/10, the primary pain site over or above the clavicle, painful horizontal adduction with 
external rotation, painful passive internal rotation, and painful resisted flexion at 10°. 

Conclusion: The study findings support the current research that OSTs as stand-alone tests are not able to identify an ACJ or SA 
diagnoses. In contrast, this research suggests that a combination of findings from the patient history and physical assessment can 
help to predict the presence or absence of these pathologies. Hence, clinicians should consider placing less emphasis on OSTs and 
more on the overall clinical picture. 

These findings are specific to patients with chronic shoulder pain. Further research is required to determine if the results are 
reproducible and if they might be generalisable to patients with less severe pathology.

METASTATIC MELANOMA IN A PATIENT WITH UNRESOLVING KNEE PAIN – A CASE REPORT

1Chauhan, R. 2Boissonnault, W., 3Gormack, N., & 4White, S.

1Refine Health Ltd, Auckland, New Zealand; 2University of Wisconsin-Madison, Madison, WI, USA; 3The Orthopaedic 
Group, Auckland; 4Auckland University of Technology, Auckland, New Zealand

Introduction: The prevalence of serious pathology in the knee is low and, as a result, physiotherapists often have a low index of 
suspicion regarding serious pathology such as bony tumours and infections. While these causes are relatively rare, it is imperative 
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to discern them from more benign causes of knee pain, as they require early diagnosis and escalation of care. The following case 
describes the clinical reasoning employed in the triage of a patient with unresolving knee pain, that led to the timely diagnosis of 
metastatic melanoma.

Case Presentation: A 33-year-old female presented with a 1-month history of anteromedial knee pain, mild swelling, and instability 
following a twisting injury while descending stairs. Despite restricting her activity levels, these symptoms had not improved since 
the date of injury. Findings from the history and clinical examination were consistent with meniscal or chondral pathology. Despite 
manual and exercise therapy, her symptoms continued to worsen over the following month. An ongoing 5° painful loss of terminal 
knee extension and persisting pain and instability with short distances of walking warranted referral for radiographs and orthopedic 
consultation. She had no constitutional features of cancer-related pain but recalled a previous history of melanoma 4 years prior 
affecting her face. 

Results: Radiographs were reported on and interpreted as being unremarkable both by the referring physiotherapist and upon 
orthopedic consultation. Magnetic resonance imaging revealed a large cystic bone lesion in the medial femoral condyle, which was 
subsequently characterised as metastatic melanoma by a specialist oncology team. Retrospective orthopedic review of the initial 
radiographs highlighted a lytic bone lesion, which was initially missed by the radiologist, specialist, and referring physiotherapist. 
The patient went on to develop further subcutaneous, intramuscular, and cerebral metastasis, the latter of which warranted 
craniotomy. At the time of publishing, the patient remains under the care of a specialised oncology team with the plan to continue 
immunotherapy treatment for a 2-year period. 

Conclusion: Clinicians should have a high index of suspicion in patients with a prior cancer diagnosis and unresolving, worsening, 
or unexplained pain. The critical analysis of treatment response is an important facet of the clinical screening process and should aid 
clinical decision making towards appropriate escalation of investigations and care, where presumed timeframes are exceeded. The 
early recognition of a lack of anticipated improvement and referral to a specialist oncology team for further investigation was crucial 
to this patient having her cancer identified and undergoing timely intervention.

USE OF ELECTROMYOGRAPHY FOR DETERMINATION OF NECK MUSCLE FATIGUE; CAN IT STRENGTHEN VALIDITY OF 
CLINICAL OUTCOME MEASURES? A SCOPING REVIEW

1Culling, M., 1Kendrew, I., 1,3Carman, A., 2Bussey, M., 1,3Sole, G., 1,3Kennedy, E., & 1,3Galea, O.

1School of Physiotherapy, Division of Health Sciences, University of Otago, Dunedin; 2School of Physical Education, Sport 
and Exercise Sciences, University of Otago, Dunedin; 3Centre for Health, Activity, and Rehabilitation Research, School of 
Physiotherapy, Division of Health Sciences, University of Otago, Dunedin, New Zealand

Introduction: Tests of neck muscle fatigue are commonly used to inform diagnostic and treatment decisions; however, very few 
have been validated. 

Aim: The main aims of the scoping review were therefore to (1) identify and map literature examining use of electromyography 
(EMG) to measure neck muscle fatigue to inform validation experimental protocols; and (2) identify studies which had already used 
EMG to validate clinical measures of neck muscle fatigue.

Methods: Health-related databases: CINAHL, Cochrane Library, Embase, PubMed, Scopus, and Web of Science were searched from 
December 2022 to January 2023. Search terms based on population, concept, and context (PCC) criteria were developed with input 
from a specialist subject librarian and informed title and abstract screening and full text selection. Full texts included studies using 
EMG to evaluate muscle endurance or fatigue of a set of pre-defined neck muscles in adults aged 18 years and over. 

Results: Three hundred and eighty-nine titles were screened with 48 full texts eligible for inclusion. Assessment of neck muscle 
fatigue was commonly performed during standardised submaximal isometric flexion and/or extension tasks, performed for specified 
durations (50%, n = 24), and or to exhaustion (31%, n = 15), or at varying % maximal voluntary contractions (19%, n = 9). 
Inclusion of neck muscles were specific to tasks performance with sternocleidomastoid most measured during flexion and splenius 
capitis during extension movements. Sixty-seven percent (n = 32) of studies used median frequency as the primary EMG outcome to 
evaluate fatigue with RMS of mean amplitude the second most used outcome (33%, n = 16). Analysis of outcomes was performed 
using overlapping and non-overlapping epochs although 69% (n = 33) of studies did not report window preference. Only one article 
used EMG to infer construct validity of the cervical flexor and extensor endurance tests.

Conclusion: Current evidence suggests that evaluation of neck muscle fatigue is possible using EMG; however, only one study has 
used EMG to evaluate validity of commonly used clinical outcomes of neck muscle fatigue.
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THE EFFECT OF POSTERIOR PASSIVE ACCESSORY GLENOHUMERAL MOBILISATION ON SHOULDER AND SCAPULAR 
MUSCLE ACTIVITY DURING RESISTED SHOULDER ABDUCTION: A REPEATED-MEASURES STUDY ON ASYMPTOMATIC 
INDIVIDUALS

Fahey, T., Wang, S., Carman, A., & Ribeiro, D. C.

Centre for Health, Activity and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin,  
New Zealand

Introduction: Shoulder mobilisations are commonly used by physiotherapists to treat shoulder disorders. The mechanisms through 
which they provide clinical benefit are unestablished. Investigation into the effect of shoulder mobilisation on muscle activity provides 
insight into the neurophysiological mechanisms of joint mobilisation. Knowledge of these mechanisms is important to enhance (1) 
research into the efficacy of mobilisations, and (2) the targeted use of mobilisation in clinical populations.

Aim: To assess the effect of posterior glenohumeral mobilisation on shoulder and scapular muscle activity during resisted shoulder 
abduction in asymptomatic individuals. 

Methods: Laboratory-based, repeated measures, randomised crossover trial. Twenty-five asymptomatic participants took part in the 
study. Participants were randomised into one of two sequences corresponding to the order interventions delivered. Interventions 
consisted of the mobilisation condition (60 s, 3 sets, grade IV+ posterior shoulder mobilisation) and control (no mobilisation). Five 
repetitions of resisted shoulder abduction were performed before and after each intervention. Surface electromyography was used 
to assess muscle activity (expressed as % of maximal voluntary contraction) of eight shoulder and scapular muscles: upper and lower 
trapezius, middle and posterior deltoid, infraspinatus, serratus anterior, pectoralis major and latissimus dorsi muscles. A linear mixed 
effect model was used to assess the immediate effect of posterior mobilisation on shoulder muscle activity levels. Muscle activity for 
the concentric and eccentric phases of shoulder abduction were analysed separately using this model.

Results: No between-condition differences were observed for any muscle during both the concentric and eccentric phases of 
shoulder abduction (Table 1). 

Table 1

Shoulder Muscle Activity Measured with EMG – Between Conditions

Movement phase and muscle Mean difference 95% CI

LL UL

Concentric phase

Upper trapezius 5.2 –6.4 16.9

Lower trapezius –1.2 –15.2 12.8

Infraspinatus 0.6 –8.8 10.1

Middle deltoid 1.6 –6.3 9.5

Posterior deltoid 0.6 –5.0 6.3

Latissimus dorsi –0.3 –5.8 5.0

Serratus anterior 0.6 –8.1 9.4

Pectoralis major –0.4 –3.3 2.4

Eccentric phase

Upper trapezius 2.3 –11.5 16.2

Lower trapezius –0.1 –21.4 21.2

Infraspinatus –0.4 –10.7 9.8

Middle deltoid 2.8 –7.0 12.6

Posterior deltoid 1.7 –6.3 9.8

Latissimus dorsi –1.5 –9.2 6.1

Serratus anterior –0.8 –10.4 8.6

Pectoralis major –0.3 –4.8 4.1

Note. CI = confidence interval; LL = lower limit; UL = upper limit. All values expressed as a percentage of maximal voluntary isometric contraction.

Conclusion: Findings from this exploratory study suggest that posterior shoulder mobilisation had no effect on shoulder or scapular 
muscle activity levels compared to control in young asymptomatic individuals. Further research is required to assess the effects of 
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posterior shoulder mobilisation on muscle activity during different shoulder movements and in symptomatic populations. These 
findings may help future researchers in two ways: (1) in the design of studies that investigate the neuromuscular response of 
posterior mobilisation in patients with various shoulder disorders; and (2) in the design of studies investigating the mechanisms of 
manual therapy.

AUTONOMIC NERVOUS SYSTEM AND ENDOCRINE SYSTEM RESPONSE TO UPPER AND LOWER CERVICAL SPINE 
MOBILISATION IN HEALTHY MALE ADULTS: A RANDOMISED CROSSOVER TRIAL

1Farrell, G., 2Bell, M., 1Chapple, C., 1Kennedy, E., 1Sampath, K., 3Gisselman, A. S., 4Cook, C., 2Katare, R., & 1Tumilty, S.

1Centre for Health, Activity and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin; 

2Department of Physiology, HeartOtago, School of Biomedical Sciences, University of Otago, Dunedin, New Zealand; 

3School of Medicine, Public Health and Community Medicine, Tufts University, Phoenix, USA; 4Doctor of Physical Therapy 
Program, Duke University, Durham, North Carolina, USA

Introduction: Peripheral components of the stress response consist of the autonomic nervous system (ANS) and hypothalamic 
pituitary adrenal-axis (HPA-axis), the latter of which is the endocrine component of the stress response. Cervical spine mobilisations 
may differentially modulate both components of the stress response, depending on whether the target location is the upper or 
lower cervical spine. To date, this is the first study that has investigated the differential response of mobilisations applied to the 
cervical spine on both components of the stress response. This study provides a deeper understanding of the mechanisms of cervical 
spine mobilisation. Its results have important implications for clinicians, who may be able to selectively modulate the stress response 
depending on whether they mobilise the upper or lower cervical spine. 

Aim: The aims of this study were to explore the physiological effects of mobilisation to the upper versus lower cervical spine in healthy 
male adults, by comparing (1) HPA-axis response measured with salivary cortisol, and (2) the ANS response measured with heart rate 
variability (HRV). Cortisol is the primary stress hormone and end-product of the HPA-axis, and HRV is a proxy measure of ANS activity.

Methods: A randomised controlled crossover trial investigated the effects of upper versus lower cervical spine mobilisation on both 
components of the stress response simultaneously. The primary outcome was salivary cortisol concentration. The secondary outcome 
was HRV measured with a smartphone application. Twenty healthy males, aged 21–35, were included. Participants were randomly 
assigned to block-AB (upper then lower cervical mobilisation, n = 10) or block-BA (lower then upper cervical mobilisation, n = 10), 
separated by a one-week washout period. All interventions were performed in the same room (University clinic), at the same time, 
by the same operator, under controlled conditions. Statistical analyses were performed with a Friedman’s Two-Way ANOVA and 
Wilcoxon Signed Rank Test.

Results: Within groups, salivary cortisol concentration reduced thirty minutes following lower cervical mobilisation (p = 0.049). 
Between groups, salivary cortisol concentration was different at thirty minutes following the intervention (p = 0.018). Although 
non-significant, within groups, there was a trend for lower cervical mobilisation to increase salivary cortisol concentration the night 
following the intervention. 

Conclusion: The results of this trial indicate that mobilisations applied to separate target locations within the cervical spine can 
differentially modulate the stress response. 

AGE, GENDER, DELAY TO SURGERY, AND VOCATIONAL REHABILITATION SIGNIFICANTLY INFLUENCE OUTCOMES 
FOLLOWING ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION IN NEW ZEALAND

1Fausett, W., 2Reid, D., 3Larmer, P., & 4Garrett, N.

1Faculty of Health and Environmental Sciences, Auckland University of Technology, Auckland; 2School of Clinical 
Sciences, Auckland University of Technology, Auckland; 3School of Physiotherapy, Wintec, Hamilton; 4Biostatistics and 
Epidemiology, Auckland University of Technology, Auckland, New Zealand

Introduction: Rates of anterior cruciate ligament reconstruction (ACLR) have increased significantly in recent years. Patient 
outcomes following ACLR are variable and potentially influenced by multiple factors, including, but not limited to, age, gender, level 
of activity, time to surgery, and concomitant injury. However, the factors that may influence patient outcomes following ACLR in New 
Zealand (NZ) are currently unknown.
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Aim: To determine the relationship between patient, treatment, and rehabilitation factors and patient-reported outcomes following 
ACLR in NZ. 

Methods: Patient-reported outcome data from the NZ ACL Registry was matched to the corresponding Accident Compensation 
Corporation (ACC) claim under which the ACLR was funded, with relevant patient data extracted from the ACC claims management 
database. The patient-reported outcome measures used were the Knee Injury and Osteoarthritis Outcome Score (KOOS) and Marx 
Activity Rating Scale (MARS), with data collected pre-ACLR, and at 6, 12, and 24 months post ACLR. Outcomes of interest were the 
achievement of a Patient Acceptable Symptom State (PASS) on the KOOS4 or a normative score on the MARS. Variables included in 
the repeated measures logistic regression model were patient age at ACLR, gender, number of days between ACL injury and ACLR, 
presence of physiotherapy treatment, and presence of vocational rehabilitation (VR). 

Results: The initial data set of 9,562 individuals was reduced to 5,345 once exclusion criteria were applied. Individuals over 21 years 
of age at ACLR were less likely to achieve a KOOS4 PASS score and a normative MARS score prior to, and following, surgery. Females 
were less likely to achieve a KOOS4 PASS score prior to ACLR and at six months post-ACLR, and less likely to achieve a normative 
MARS score following ACLR. A longer delay to ACLR increased the likelihood of achieving a KOOS4 PASS score prior to and 
following surgery; however, a longer delay to ACLR decreased the likelihood of achieving a normative MARS score following surgery. 
Physiotherapy treatment increased the likelihood of achieving a KOOS4 PASS score in the first 12 months following ACLR. Individuals 
who received VR were less likely to achieve a KOOS4 PASS and normative MARS score prior to, and following, ACLR. 

Conclusion: Patient age, gender, delay to surgery, and physiotherapy treatment influence patient-reported outcomes following 
ACLR in NZ. Specific to the NZ context, the presence of VR decreased the likelihood of achieving a KOOS4 PASS and normative 
MARS score before and after ACLR. Awareness of factors that can affect outcomes following ACLR may influence decision making 
regarding how the initial ACL injury is managed, can assist with setting realistic post-operative goals, can help manage post-
operative expectations, and enable optimisation of the rehabilitation programme.

A STREAMLINED APPROACH TO IDENTIFYING ADULTS SUITED TO NECK REHABILITATION ACUTELY FOLLOWING 
CONCUSSION: PROTOCOL FOR A FEASIBILITY STUDY

1Galea, O. A., 1Gray, E. A., 1Kennedy, E., 2Dick, M., 3Quinn, D., & 1Sole, G. 

1Centre for Health, Activity and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin; 2School 
of Physiotherapy Clinic, University of Otago, Dunedin; 3Back in Motion Physiotherapy Clinic, Dunedin, New Zealand

Introduction: Concussion is a heterogeneous injury resulting in a diverse range of subsystem impairments of the head-neck 
complex. To address this, multidisciplinary assessment is often advised, although multidisciplinary management may not always be 
indicated. This raises a need to streamline processes directing patients to optimal treatment plans.

Aim: To examine feasibility of implementing a simplified physical examination (SPE) aimed at identifying concussion patients suited 
to neck rehabilitation within a New Zealand primary health care setting.

Methods: 160 acutely concussed adults aged 18–60 years, and 10 health service providers will be recruited between May 2023 and 
January 2024. A feasibility study will investigate health service provider and patient response to the SPE. A mixed methods study will 
examine health service provider attitudes toward use of the SPE in identification of individuals appropriate for neck rehabilitation, in 
the context of current practice. Exploration of patient reported compliance, satisfaction, and adverse reaction outcomes will inform 
feasibility from the patient perspective. A single-group pretest-posttest clinical design (including a 3-month follow up [part 3]) will 
provide preliminary evidence of efficacy of the SPE to preselect those suited to neck rehabilitation post-concussion. 

Results: It is estimated that of 160 acutely concussed adults, 60 individuals suited to neck rehabilitation will be identified, and 
30 will volunteer to receive treatment. We anticipate that use of the SPE will result in better identification of individuals suited 
to neck rehabilitation and, overall, health service providers attitudes toward the SPE will be positive. We also anticipate, due to 
perceived benefit of treatment, participant compliance will be high, dropouts low, and adverse events negligible. Based on previous 
randomised control trial results, we anticipate using the SPE will result in overall improvement in experimental outcomes of neck 
musculoskeletal and sensorimotor outcomes at 1-week and 3-month follow ups. 

Conclusion: Results from this study will provide evidence of health service provider attitudes toward using the SPE in a 
primary health care setting, and participant compliance and satisfaction. Changes over time of experimental outcomes of neck 
musculoskeletal and sensorimotor function will provide preliminary evidence regarding the efficacy of the SPE to improve patient 
outcomes.
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RETURNING FEMALES TO RUNNING FOLLOWING A TIBIAL BONE STRESS INJURY: EXPERT INTERVIEWS

1,2George, E. R. M., 1Sheerin, K. R., & 1Reid, D.

1Sports Performance Research Institute New Zealand, Faculty of Health and Environmental Sciences, Auckland University 
of Technology, Auckland; 2Hutt Physiotherapy Centre, Lower Hutt, New Zealand

Introduction: Tibial bone stress injuries (BSI) are common among female runners and have one of the highest recurrence rates of 
all running-related injuries. Prior BSI has been shown to increase the recurrence rate 5–6 times among female runners. Following a 
tibial BSI, a critical component to complete rehabilitation is the successful return to running. While there is some evidence to guide 
clinicians in the return to running process, there are still areas where evidence is lacking.

Aim: To establish the process of how expert sport medicine clinicians return female athletes to running following tibial BSIs, while 
determining critical components of management.

Methods: A qualitative study design was used to investigate the knowledge and perceptions of Sports Medicine Clinicians on the 
return to running process following a tibial BSI in females. Semi-structured interviews were completed with 10 participants (four 
physiotherapists, five sports doctors, and one physiologist), and a reflexive thematic analysis was used to establish key themes.

Results: Three themes were established. With the first theme, “Health and Wellness”, clinicians emphasised the importance of 
addressing the underlying reasons for the tibial BSI occurring, such as training errors, RED-S, and psychological health. In the second 
theme, “Bone Healing”, clinicians described using clinical findings as opposed to radiological findings to guide the return to running 
process. The importance of symptom resolution and careful load management to build bone tolerance was emphasised when 
managing tibial BSIs. Finally, in the third theme, “Functional Return”, clinicians described using functional tests to ensure adequate 
tissue capacity and movement competency, and to guide progression through the return to running process. Regular functional 
testing allows an individualised approach to management. Multiple progressions were discussed throughout the process in terms 
of building running distance, intensity, and frequency. These progressions were all guided by the athlete’s end goal. Clinicians 
acknowledged the extensive literature citation of the “10% rule”, which refers to progressively increasing running distance by 
10% per week, but did not support its use following a tibial BSI due to the lack of scientific evidence to support it and a need for 
individuality. Introducing running on softer surfaces was recommended, while also including the athlete’s normal training surfaces 
early in the process. The importance of addressing biomechanical factors was acknowledged; however, clinicians advised careful 
modification as athletes may adapt to their individual biomechanics.

Conclusion: When returning female athletes to running following a tibial BSI, their health should first be optimised. Progression 
should be gradual and guided by subjective and objective clinical findings. Expert clinicians identified the need to veer away from a 
“one size fits all approach’ and individualise the return to running process. A notable thread that stretched across all three themes 
was the importance of establishing a multi-disciplinary management approach, reflecting the many facets involved in tibial BSI in 
female athletes.

IMAGING FOR LOW BACK PAIN – WHAT INFORMS CLINICAL DECISION MAKING? A SCOPING REVIEW

Hill, J., Tanner, L., Adams, T., & Saywell, N.

School of Clinical Sciences, Department of Physiotherapy, ALARA Research Centre, Auckland University of Technology, 
Auckland, New Zealand

Introduction: The overuse of imaging in the management of low back pain has been well documented. This has led to wasteful 
expenditure and potentially harmful consequences. ACC data 2009–2020 shows imaging makes up 17% of the total ACC spend 
of health care for LBP. Several strategies have been employed to encourage clinicians to use imaging more judiciously, with limited 
success. A number of factors have been shown to influence clinical decision making; however, these have not been fully explored. 
Investigating these factors would provide insight into how clinicians decide which person with LBP is appropriate for imaging. 

Aim: The aim of this scoping review was to explore the literature on clinicians’ decision making when referring for imaging for LBP. 
Identified factors were considered in the context of impact on clinical practice within Aotearoa New Zealand. 

Methods: A scoping review was conducted following the PRISMA-ScR guidelines using the following databases: Medline, CINAHL, 
EBSCO, Scopus, and Cochrane Reviews. These databases were searched using the following key concepts: healthcare providers, 
clinical decision-making, LBP (all ages), medical imaging. Full text English language peer-reviewed articles published between 2010 
and 2023 were included. Studies of elite athletes, wheelchair users, and people with neoplastic disease were excluded. 
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Results: Thirty-two peer-reviewed articles were included for final analysis. Data extracted covered 12 countries of study, 10 locations 
of service, and seven professions. Key factors influencing the decision-making process were charted and included clinical setting 
covering emergency care, primary care, community clinics, and specialist departments; clinical features such as pain characteristics, 
presence of red flags, and neurological symptoms; patient characteristics including age, sex, ethnicity, comorbidities, and 
socioeconomic factors; patient beliefs and expectations, for example demand for imaging and low expectation of recovery; clinician 
characteristics such as years’ experience and workload; and clinician beliefs such as patient pressure and fear of consequences.

Conclusion: There are various influences on a clinician’s decision-making process when referring patients with LBP for imaging. 
These are dependent on aspects related to the patient, the clinician, and the location of service. This study highlights those factors 
relevant to clinical practice in Aotearoa New Zealand. However, further investigation is required to examine these factors, how they 
relate to best practice guidelines, and how they could inform mechanisms to reduce unwarranted imaging. The current findings will 
inform a qualitative descriptive study interviewing clinicians to gain more insightful understanding of clinical decision making within 
an Aotearoa New Zealand context.

CLIENTS AND CONDITIONS ENCOUNTERED BY FINAL-YEAR PHYSIOTHERAPY STUDENTS IN PRIVATE PRACTICE. A 
RETROSPECTIVE ANALYSIS

Kennedy, E., Bax, J., Blanchard, P., Drinkwater, K., Dysart, A., Horan, K., Jina, R., Leaming, A., Lee, P., Lepine, G., Jackson, 
D., & George, A.

School of Physiotherapy, University of Otago, Dunedin, New Zealand

Introduction: Currently, little is known about the clients and conditions final-year physiotherapy students are exposed to in private 
practice settings. Private practices are community-based clinics where clients can access physiotherapy directly, and in New Zealand 
are the largest practice setting in which physiotherapists work. An understanding of the clients and conditions encountered by final-
year students is needed to support physiotherapy students to transition to new graduate roles in private practice settings.

Aim: The aim of this study is to describe the clients and conditions encountered by final-year physiotherapy students during a six-
week full-time private practice clinical placement. 

Methods: Client data of conditions were collected over 11 years (2008–2018) from final-year physiotherapy students’ client reports 
in a university clinic, Christchurch, New Zealand. Data for anatomical site and pathology were categorised using the Orchards Sports 
Injury Classification System 10 and descriptive analyses completed. 

Results: Reports were collected from 190 students including data from 4,117 clients. In a clinical placement students saw a mean of 
22 (SD 5) unique clients. The anatomical sites most encountered were the shoulder (97.4% of students), lumbar spine (96.3%), knee 
(95.8%), and ankle (91.2%). The pathologies most encountered were joint sprain (100%), muscle injury (90%), and tendon injury 
(88.4%). 

Conclusion: While final-year physiotherapy students are exposed to a substantial number of clients encompassing major regions and 
condition types, this exposure is limited in scope. This contributes to our understanding of why the transition from final-year student 
to new graduate in a private practice setting is challenging, especially when considering skill development in areas such as manual 
therapy. When considering support initiatives, the data presented offer a basis for discussion.

SCREENING FOR DEGENERATIVE CERVICAL MYELOPATHY – PRELIMINARY RESULTS OF A NEW ZEALAND BASED 
NATIONWIDE PRIMARY HEALTHCARE SURVEY

1Kennedy, J., 2Chauhan, R., & 3White, S.

1Emergency Department, Christchurch Public Hospital, Christchurch; 2Refine Health Ltd, Auckland; 3University of 
Auckland, Auckland, New Zealand

Introduction: Degenerative cervical myelopathy (DCM) is the most common cause of spinal cord impairment in adults, affecting 
2% worldwide. Patients experience symptoms including balance decline, upper and lower limb weakness, pain, and/or paraesthesia 
from degenerative cervical spinal elements causing stress on the spinal cord. Unfortunately, due to a lack of condition awareness 
and defined diagnostic criteria, people with DCM face significant diagnostic delays leading to progressive functional decline. Early 
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identification and diagnosis are key as timely intervention can cease progression and reduce impacts on quality of life. Primary 
healthcare clinicians are likely to encounter DCM in its early and mid-stages as it masquerades as benign musculoskeletal problems such 
as neck pain. Therefore, the awareness of DCM in primary care is essential for early identification and referral of suspected cases.

Aim: This survey aims to establish the current awareness and confidence to detect DCM among primary care clinicians in  
New Zealand.

Methods: Cross-sectional quantitative survey methodology was employed to collect anonymised responses from consenting New 
Zealand-registered primary healthcare clinicians, including GPs, physiotherapists, nurse practitioners, osteopaths, and chiropractors. 
After relevant literature review, survey questions were developed and modified after piloting the survey. The 12-question survey 
includes 5 demographic-based questions, two categorical questions on perceived awareness and screening confidence, and 5 
condition knowledge-based, multiple-choice questions. Ethics approval was granted by the Auckland University of Technology Ethics 
Committee (23/113). Prospective clinicians were invited to participate via their respective professional organisations and social media 
groups. The data was analysed using descriptive statistics. 

Results: Preliminary data surveyed from 255 primary healthcare clinicians, including GPs (28%), physiotherapists (44%), 
chiropractors (16%), nurse practitioners (12%), and osteopaths (2%). The mean years of clinical experience was 14.52 years (SD 
= 8.52). Over half had not received prior education on DCM (54%). Only 21% of clinicians rated their awareness as “very good” 
or “excellent”, whereas 35% had limited or no awareness of DCM. Confidence to identify signs and symptoms was similar, with 
44% of clinicians feeling “slightly” or “not confident at all” compared to 15.2% who felt “extremely” or “very confident”. GPs 
reported receiving significantly less training (p = 0.95) than chiropractors and physiotherapists, and were significantly more likely to 
report limited awareness and lower confidence to detect the condition. The most recognised signs and symptoms among slightly to 
extremely confident clinicians were upper limb pain/paraesthesia (96.53%), neck pain and stiffness (91.91%), hand dexterity decline 
(87.28%), and gait disturbance (73.99%). Commonly recognised objective signs were tandem gait disturbance (65.90%), age > 
45 years (61.85%), Babinski sign (57.23%), and Hoffman’s sign (49.71%). Overall, 88% of surveyed clinicians were keen to attend 
further education on DCM.

Conclusion: In this survey only one in five primary care clinicians in New Zealand had good awareness of DCM and even fewer 
felt confident to detect the signs and symptoms clinically. This is likely to contribute to diagnostic delays and poorer outcomes for 
individuals with DCM. Clinicians who had undergone prior training reported higher levels of awareness and confidence. There is a 
large appetite for further training among surveyed clinicians at all career stages. The survey was limited by the low response rate and 
self-selection bias may overstate the actual percentage of clinicians who are aware of DCM.

RELIABILITY AND VALIDITY OF THE BRIEF PAIN INVENTORY SHORT-FORM IN INDIVIDUALS WITH ROTATOR CUFF-RELATED 
SHOULDER PAIN

Law, C., Ribeiro, D. C., Mani, R., Zeng, J., Chapple, C., & Wang, S.

Centre for Health, Activity, Research and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin, 
New Zealand

Introduction: Rotator cuff-related shoulder pain (RCRSP) is the term encompasses pain experience due to various shoulder disorders. 
Characterising pain experience and its associated interference is essential to optimise research and clinical outcomes in people with 
RCRSP. The Brief Pain Inventory-Short Form (BPI-SF) is a standardised tool for measuring pain severity and interference in people 
with chronic pain. However, the reliability and validity of the BPI-SF in individuals with RCRSP are undetermined. This study aimed to 
investigate the test-retest reliability and construct validity of the BPI-SF in individuals with RCRSP. 

Methods: Sixty-one participants with RCRSP completed the BPI-SF twice with an interval of two to seven days and shoulder pain 
and disability index (SPADI) at the initial visit. The BPI-SF pain severity subscale, pain interference subscale, and stand-alone pain 
severity items were analysed using intraclass correlation coefficients (ICC) and minimal detectable change (MDC95). The construct 
validity of BPI-SF was assessed against SPADI using Pearson’s correlation. 

Results: The BPI-SF pain severity subscale demonstrated satisfactory test-retest reliability (ICC: 0.73, 95% CI: 0.58, 0.83) and an 
MDC95 of 2.05. Conversely, the BPI-SF pain interference subscale demonstrated low reliability (ICC: 0.53, 95% CI: 0.13, 0.75) and 
an MDC95 of 2.36. Of the stand-alone BPI-SF pain severity items, only “worst” pain demonstrated satisfactory test-retest reliability 
(ICC: 0.70, 95% CI: 0.55, 0.81). The correlation coefficients between the BPI-SF and SPADI subscales or total scores were high (r = 
0.61 to 0.75, p < 0.001).
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Conclusion: BPI-SF pain severity subscale and stand-alone pain severity item (i.e., “worst pain”) are reliable in individuals with 
RCRSP. Both BPI-SF pain severity and interference subscales are valid in individuals with RCRSP. The MDC values can be useful metrics 
for interpreting a true change in BPI-SF scores following interventions in individuals with RCRSP.

PHYSIOTHERAPISTS’ ATTITUDES AND BELIEFS ABOUT SELF-MANAGEMENT AS PART OF THEIR MANAGEMENT FOR LOW 
BACK PAIN

1Monk, C., 1Sole, G., & 2Perry, M.

1School of Physiotherapy, University of Otago, Dunedin; 2Centre for Health, Activity and Rehabilitation Research, School 
of Physiotherapy, University of Otago, Dunedin, New Zealand

Introduction: Low back pain (LBP) is a major cause of years lived with disability (YLDs) in New Zealand (NZ) and internationally, 
and places a large burden on individuals and health systems. Up to two thirds of people with LBP have symptoms a year after 
onset, with 70% having a recurrence within a 5-year period. Self-management is the ability of a person to make decisions and 
implement behaviours to manage their condition, including seeking health care support when required. Self-management for LBP 
thereby potentially reduces the burden on people with LBP and health care systems. To encourage physiotherapists to support self-
management as part of their management for LBP, it is important to understand their current attitudes and beliefs, and to explore 
perceptions of how they implement self-management strategies in clinical practice.

Aim: This study aimed to explore physiotherapists’ understanding of LBP; ascertain their knowledge of self-management concepts; 
and explore their attitudes and beliefs about supporting self-management for LBP within present NZ physiotherapy practice.

Methods: Interpretive Description qualitative methodology, involving in-depth data interpretation, was used. Semi-structured 
interviews with physiotherapists throughout NZ were conducted via video conferencing. Data was analysed and themes were 
defined.

Results: Seventeen physiotherapists (24–65 years old), with between one and 40+ years of experience, participated. Four main 
themes were defined:

1. Evolving understanding of LBP. Participants understood the complexity of LBP and were comfortable with the “non-specific LBP” 
diagnosis. Participants were empathetic to the multifactorial impacts of LBP on the person. However, most believed an episode 
LBP should fully resolve within a 6–12-week timeframe.

2. Apportioning responsibility. The reasons suggested for LBP persistence or recurrence were the person’s lack of adherence with 
exercises and advice, or their lack of control over their psychological or behavioural barriers to recovery.

3. Self-management is important. Participants believed a greater focus on self-management could reduce LBP burden on the health 
system and individuals. 

4. Understanding self-management. All participants considered exercises and individualised education as key components of self-
management, but few could describe what self-management entails.

Conclusion: Novel findings from this research demonstrate examples of attitudes and beliefs that determine when and how 
self-management for people with LBP is implemented. In particular, beliefs about the natural history of back pain and how 
self-management skills are enabled may lead to inconsistencies in how physiotherapists throughout the profession provide self-
management for people with LBP. Participants had good understanding of LBP, but lacked a contemporary knowledge of the natural 
history of LBP and tended to apportion responsibility for persistent or recurrent LBP to the person. Physiotherapists should be 
encouraged to assimilate more contemporary research evidence into their expectations of recovery for LBP. Further education about 
the role of physiotherapists in supporting self-management, the core components of self-management, including engagement, and 
reflection upon individual unconscious bias should be encouraged.

EXPLORING DRIVERS AND BARRIERS TO THE DEVELOPMENT OF MUSCULOSKELETAL ADVANCED PHYSIOTHERAPY 
PRACTITIONER ROLES IN NEW ZEALAND

1Naik, L., 2Reid, D., 2White, S., & 3Neville, S.

1Te Whatu Ora (Waitematā), Auckland; 2School of Clinical Sciences, Faculty of Health and Environmental Sciences; Active 
Living and Rehabilitation: Aotearoa New Zealand, Auckland University of Technology, Auckland; 3Professor and National 
Head of Nursing, Te Pūkenga, New Zealand
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Introduction: Musculoskeletal conditions represent 12% of the non-communicable diseases in New Zealand (NZ) affecting one in 
four New Zealanders and accounting for 23% of its total annual health spend. The current model of musculoskeletal care in NZ has 
significant shortfalls leading to compromised access to care, long waiting times, resulting in increased chronicity and ultimately increased 
financial burden to the country. Internationally, advanced physiotherapy practitioner (APP) roles have demonstrated the ability to impact 
on orthopaedic waiting lists and improve timely patient access to specialist care and services. NZ policies such as the Musculoskeletal 
Workforce Review, advocate upskilling of physiotherapists into APP roles. Nevertheless, these roles have not gained traction in NZ.

Aim: This research investigated the drivers and barriers to APP role development in the NZ context.

Methods: An exploratory single embedded case study design was used. Document analysis, qualitative survey data analysis, 
and semi-structured interviews were utilised as data sources. A purposive sampling strategy was used. Data were analysed using 
qualitative content analysis and triangulated to ensure rigour.

Results: This research identified various drivers and barriers to the APP role development in NZ. Most facilitators echoed 
international shortfalls such as limited access to care, inability to meet patient needs, workforce shortages, and fiscal constraints. 
However, the unique NZ-relevant enablers related to surgeon as a champion, legislative driver, and profession-led catalysts. A 
dominant theme from the interviews focused on developing the APP role as an important area of workforce growth in NZ to 
help reduce musculoskeletal burden and improve patient journey. Interviewees identified unique NZ-related barriers connected to 
structural determinants in terms of duality of healthcare and intra-professional barriers. Others reflected global impediments to these 
roles such as lack of recognition, lack of training and career pathways, and inter-professional drivers. 

Conclusion: This timely study provides a thought-provoking analysis of APP roles in NZ by examining their drivers and barriers. 
Currently, the APP roles in NZ are ad-hoc and opportunistic, dependent on the reactive needs of the organisation. There are drivers 
for these roles; nevertheless, the barriers are stronger. Stakeholders, policymakers, and professional and legislative bodies need to 
recognise these findings and overcome the barriers when considering developing and implementing APP roles in the NZ context.

UNDERSTANDING MUSCULOSKELETAL PHYSIOTHERAPY PRACTICE IN AOTEAROA: AN EXPLORATION OF 
MUSCULOSKELETAL PHYSIOTHERAPISTS’ PERSPECTIVES OF PRACTICE

1Nicholson, T., 1,2O’Brien, D., 1,2Caldwell, J., 1,3Wilson Uluinayau, T., & 1,3Ellis, R.

1Department of Physiotherapy, School of Clinical Sciences, Auckland University of Technology, Auckland; 2Active Living 
and Rehabilitation: Aotearoa, Health and Rehabilitation Research Institute, Faculty of Health and Environmental 
Sciences, Auckland University of Technology, Auckland; 3Māori Advancement, Faculty of Health and Environmental 
Sciences, Auckland University of Technology, Auckland, New Zealand

Introduction: A contemporary musculoskeletal physiotherapy curriculum taught in Aotearoa New Zealand (AoNZ) must be 
responsive to the unique conditions shaping our society. However, little is known about the unique experience of becoming and 
being a musculoskeletal physiotherapist in AoNZ and the bespoke conditions that influence this. What does it mean to be a 
musculoskeletal physiotherapist in AoNZ? An inquiry into contemporary perspectives and the modern physiotherapy landscape in 
AoNZ is needed to inform the newest generation of physiotherapists and guide future curriculum development. 

Aim: We aimed to (1) understand what it means to be a musculoskeletal physiotherapist in AoNZ, (2) explore musculoskeletal 
physiotherapists’ perspectives of their physiotherapy practice, and (3) identify potential changes that could improve musculoskeletal 
physiotherapy curriculum design and implementation. 

Methods: A diverse group of 15 musculoskeletal physiotherapists practising in AoNZ were individually interviewed. A qualitative 
Interpretive Descriptive approach alongside a reflexive thematic analysis framework was utilised. Data were coded and grouped 
independently, with provisional theme names and definitions constructed. The groupings and theme structure were discussed within 
the research team before being finalised.

Results: Four themes were generated. Theme 1, “Musculoskeletal physiotherapy is much more”, described a narrow public view 
of musculoskeletal physiotherapy, as participants thought they had more to offer than “… the sports physio on TV”. In Theme 2, 
“Evidence versus (patient) expectations”, participants shared tensions between patient expectations and best practice: “Are we 
providing healthcare or hospitality?”. Theme 3, “Being conflicted”, included or referred to professional conflicts primarily shaped by 
bespoke AoNZ conditions, including ACC/funding, multi-culturalism, and cost versus quality. Theme 4, “My navigator”, explored the 
need for patient support to navigate the health system, but also mentorship and career progression within the profession itself.

Conclusion: Our participants highlighted external (narrow public view and conflicting expectations) and internal (AoNZ-specific 
contexts and mentorship) conflicts that shaped their clinical practice. Within this study, challenges identified by the participants 
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centred around the perception of physiotherapy, balancing evidence and expectation, maintaining professional identity, and the 
need for advocacy. More so, it became apparent from this research the need to define musculoskeletal physiotherapy and improve 
awareness of our roles. Our participants provided valuable insights into contemporary musculoskeletal physiotherapy practice and 
education development in AoNZ.

Research funding: This study was funded with money from the NZMPA Trust Fund in 2020.

EXPLORING THE CURRENT AND FUTURE OSTEOARTHRITIS HEALTH SERVICE DELIVERY NEEDS IN AOTEAROA  
NEW ZEALAND

1O’Brien, D., 1Norman, S., 2Grainger, R., 1Ellis, R., 3Hudson, B., 4Nakarada-Kordic, I., & 5Abbott, H.

1Department of Physiotherapy, Auckland University of Technology, Auckland; 2Department of Medicine, University of 
Otago, Wellington;3Department of Primary Care and Clinical Simulation, University of Otago, Christchurch; 4Good Health 
Design, Auckland University of Technology, Auckland;5Department of Surgical Sciences, University of Otago, Dunedin, 
New Zealand

Introduction: Globally, osteoarthritis (OA) is a leading cause of chronic pain and disability. OA can affect all aspects of a person’s 
sense of hauora (health), including hinengaro (mental and emotional), tinana (physical), and whānau (social). In Aotearoa New 
Zealand (AoNZ), OA affects one in eight people and prevalence is predicted to increase by 76% in the next 20 years due to obesity 
and population demographics, and drive healthcare costs up by 86%. The rising burden of OA will place greater demand on clinical 
services. International OA clinical management guidelines recommend people with OA should have access to care that provides 
appropriate person-centred education, exercise, and weight loss (if applicable) before employing pharmacological or surgical 
management. In contrast to these recommendations, OA management in AoNZ has been described as fragmented and regionally 
variable. Still, little research has been undertaken on service delivery for people living with OA in AoNZ.

Aim: This study aimed to describe the views of interested people from the health sector regarding current and future OA health 
service delivery in the public health system in AoNZ.

Methods: Data were collected via a co-design approach within an interprofessional workshop at the Taupuni Hao Huatau Kaikōiwi: 
Osteoarthritis Aotearoa New Zealand Basecamp symposium in 2021 and analysed using direct qualitative content analysis. 
Participants came from various clinical (dietetics, general practice, nursing, orthopaedic surgery, physiotherapy, podiatry, psychology, 
rheumatology, sports medicine, and clinical exercise physiology), health research, and health funding backgrounds across AoNZ.

Results: The results highlighted several promising current healthcare delivery initiatives, such as steps to improve collaboration across 
primary and secondary care services, an appreciation for the need to develop health delivery fit for all (especially for Māori), and the 
success of more person-centred inter-professional approaches to care (i.e., Mobility Action Programme). Health literacy and obesity 
prevention policies featured in the thematic analysis suggesting a lifespan or systemwide approach is needed. Data highlighted 
a need for reformed systems that enhances hauora/wellbeing, promotes physical activity, and facilitates interprofessional service 
delivery and collaboration across care settings.

Conclusion: Our study identified several promising healthcare delivery initiatives for people with OA in AoNZ. Furthermore, our 
analysis recognised factors that could enhance OA care across the lifespan, including a greater focus on prevention, hauora/
wellbeing rather than the disease, incorporation of a wider range of healthcare professionals, addressing capacity constraints, 
the potential value of a Model of OA Care or pathway that is evidence-based and integrates healthcare from OA prevention 
to secondary care. Yet, more work is needed to prioritise what stakeholders consider high-value care. Any Model of OA Care 
or pathway would need to acknowledge and support the diversity of needs within AoNZ and place value on interprofessional 
collaboration and practice and improvements in health literacy and self-management.

EXPLORING THE MEDIUM- TO LONG-TERM WELL-BEING OF PEOPLE WITH POST-TRAUMATIC KNEE OSTEOARTHRITIS 
FOLLOWING ANTERIOR CRUCIATE LIGAMENT RUPTURE IN AOTEAROA NEW ZEALAND: A QUALITATIVE STUDY

1O’Brien, D., 2Rabey, M., 1Reid, D., 1Ellis, R., 3Wilson Uluinayau, T., & 4Whittaker, J.

1ALARA Research Group, Auckland University of Technology, Auckland, New Zealand; 2Curtin University, Perth, Australia; 3Auckland 
University of Technology, Auckland, New Zealand; 4University of British Columbia, Vancouver, Canada
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Introduction: Osteoarthritis (OA) management has traditionally focused on the later stages in older adults. Recently, researchers 
have argued that to have a greater impact on the burden of OA, the focus should shift to earlier stages in younger adults. Anterior 
cruciate ligament (ACL) rupture frequently leads to post-traumatic osteoarthritis (PTOA) of the knee. Up to 75% of people with 
ACL-deficient knees develop PTOA, regardless of whether they have surgical management. Costs (healthcare, productivity, 
unemployment) of knee OA in Aotearoa New Zealand (AoNZ) are considerable. The presence of the Accident Compensation 
Corporation (ACC) in AoNZ creates a funding environment that can impact people with PTOA, with care only funded if a mechanism 
of injury is identified. This structure means people may be supported during the initial stages of ACL rehabilitation but receive 
little longer-term support. Management programmes to reduce the impact of PTOA are under development (Stop OsteoARthitis, 
Canada), promoting self-management, exercise, and healthy lifestyles to reduce the risk of PTOA after ACL rupture. Little is currently 
known about the longer-term experiences of people with PTOA in AoNZ, a better understanding of which is vital for developing 
management programmes bespoke to AoNZ.

Aim: To gain insight into the longer-term impacts of PTOA on the well-being of people in AoNZ following ACL rupture.

Methods: Qualitative study: Participants were 12 people in AoNZ with PTOA who experienced ACL rupture ≥ five years ago. 
Purposive sampling recruited participants with varying characteristics (age, symptoms duration, gender, perceived disability, ethnicity, 
geographical location). Data collection was through semi-structured interviews guided by literature about the lived experience of 
ACL rupture and PTOA, patient partners, and researcher experience. Data were analysed using an Interpretive Descriptive approach 
alongside a reflexive thematic analysis framework. Data were coded and grouped independently, with provisional theme names and 
definitions constructed. The groupings and theme structure were discussed before being finalised.

Results: Three themes emerged:

1. “Nobody ever told me …”: There is a lack of evidence-based information given, immediately post-injury, to people who suffer 
ACL injury regarding their prognosis (e.g., return to sport, PTOA). Where PTOA was discussed, participants appeared to hold a 
very pessimistic view of the condition.

2. The post-rehabilitation void: Once people have completed their post-operative rehabilitation, they receive little information on 
longer-term knee management and are likely to only access care when symptoms have significantly worsened. Those doing well 
longer-term perceive they were motivated to do their initial rehabilitation well and have maintained their activity levels.

3. The elephant in the room – the psychological and social impact: This included perceived changes in identity related to sports/
family participation, job loss, and rumination on the injury (even decades later). Participants suggested clinicians need to manage 
the psychological impact of the condition from immediately post-injury.

Conclusion: Our study explored people’s experiences in AoNZ following ACLR and identified barriers to living well post-injury, most 
notably the gap in resources or services between the end of ACC-funded post-operative rehabilitation and re-entering the health 
care system with symptomatic PTOA. However, we also have enablers and opportunities, potential ways of providing ongoing 
support that would reduce the long-term burden for patients and the health system. Future health research and service planning 
should leverage these opportunities and enablers.

THE EFFECT OF MENSTRUAL CYCLE PHASE-BASED REHABILITATION FOR WOMEN FOLLOWING ANTERIOR CRUCIATE 
LIGAMENT RECONSTRUCTION: A RANDOMISED CONTROLLED TRIAL

1,2O’Loughlin, E., 1Reid, D., 1,3Sims, S., & 2Larsen, P.

1The Sports Performance Research Institute New Zealand (SPRINZ), Auckland University of Technology, AUT Millennium, 
Auckland; 2Department of Surgery and Anaesthesia, University of Otago, Wellington; 3Healthy Women in Sport: A 
Performance Advantage (WHISPA) Group, High-Performance Sport New Zealand, Auckland, New Zealand

Introduction: This study investigated menstrual cycle phase-based rehabilitation programme (MCPBR) versus usual care (UC) on limb 
symmetry index (LSI), quadriceps maximum strength, and self-reported lower limb function for women following anterior cruciate 
ligament reconstruction (ACLR). 

Methods: Forty-one women participated in a 12-week intervention from six to 18 weeks post ACLR. Participants were randomly 
assigned to one of two groups: MCPBR or UC. Knee extensor strength of the non-injured leg was measured at baseline. Knee 
extensor strength of both legs and the LSI of participants’ maximum isometric knee extensor strength were calculated at the end of 
the trial. Self-reported symptoms and function were also taken at baseline and at the end of the trial using the International Knee 
Documentation Committee Questionnaire (IKDC), the Knee Injury and Osteoarthritis Outcome Score (KOOS), and the Knee Self-
Efficacy Scale (K-SES). 
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Results: Thirty-eight women completed the study, and four women’s data that did not comply with menstrual cycle verification 
criteria were excluded, leaving 34 women’s data for analysis. There was high engagement with both MCPBR and UC, with 
participants attending 19.7 and 18 sessions of out 24 available over the trial. MCPBR did not result in a significantly higher limb 
symmetry index at 18 weeks post-ACLR as compared to UC (LSI following MCPBT was 84% (74–93%) and 81% (62–88%) 
following UC (p = .24)). However, the injured leg strength trended higher at 18 weeks post ACLR following MCPBR, 39.3kg (14.1), 
compared to UC, 30.8kg (11.9) (p = .07). These findings demonstrate that MCBPR is feasible to carry out in physiotherapy clinics. 
MCPBR and UC resulted in similar LSI and self-reported function at 18 weeks post ACLR.

Discussion: Both groups achieved excellent outcomes and, therefore, this study supports twice-weekly, supervised, gym-based 
rehabilitation, with targeted quadriceps strengthening and regular strength testing. However, women in the MCPBR group had 
slightly higher LSI, and superior quadriceps maximum strength scores in their injured and non-injured legs following MCPBR. 
Therefore, while this study did not demonstrate differences in LSI following MCPBR, there is a possibility that female hormones may 
affect maximum isometric strength in women post ACLR. Future research should investigate a larger cohort of women, including pre 
and post strength measures of both legs over a longer period. Similarly, it would be pertinent to understand women’s experience of 
and preferences for MCPBR post-ACLR.

THE EFFECT OF A TARGETED PREOPERATIVE REHABILITATION PROGRAMME ON POSTOPERATIVE OUTCOMES FOLLOWING 
ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION

1Potts, G., & 2Reid, D.

1KneeCare, Auckland University of Technology, Auckland; 2School of Clinical Sciences, Department of Physiotherapy, 
ALARA Research Centre, Auckland University of Technology, Auckland, New Zealand

Introduction: Anterior cruciate ligament (ACL) ruptures are a common sporting injury in New Zealand, with an incidence that is 
increasing over time. ACL injury management in New Zealand typically involves reconstructive surgery, with almost 3,000 surgeries 
completed each year. Pre- and post-operative quadriceps strengthening has been shown to improve outcomes for patients after ACL 
injury and reconstructive surgery. However, previous studies lack sufficient detail for key strength exercise descriptors.

Aim: To compare a documented targeted preoperative exercise programme, KneeCare (KC) with usual physiotherapy care (UC) in 
participants who have experienced an ACL injury followed by reconstructive (ACLR) surgery.

Methods: Thirty-two eligible and consented participants awaiting ACLR were randomised into either KC or UC groups. Outcome 
measures included isokinetic quadriceps and hamstring strength, and the Knee Osteoarthritis Outcome Score (KOOS) self-reporting 
tool. Outcome measures were assessed and analysed at baseline (T1), after 6 weeks of preoperative rehabilitation (T2) and 12 weeks 
after ACLR surgery (T3) using two-factor repeated measure ANOVA.

Results: No significant differences were found between groups in preoperative and postoperative strength measures, or patient-
reported outcomes across the three time points.

Conclusion: Targeted preoperative exercise and usual physiotherapy care were both effective at improving preoperative quadriceps 
strength and postoperative outcomes after ACLR. These results are in keeping with other similar studies and reflect current best 
practice. To fully understand if a documented and targeted rehabilitation programme is superior to usual physiotherapy care in New 
Zealand, future studies need to be extended with larger cohorts.

ESCALATED CARE TO INTEGRATED CARE – THE FUTURE FOR MSK PRACTICE

Reid, D.

School of Clinical Sciences, Department of Physiotherapy, Auckland University of Technology, Auckland, New Zealand

Introduction: In 2020 the Accident Compensation Corporation (ACC) initiated a series of pilot programmes named Escalated Care 
Pathways (ECP) to improve the pathway of people with knee, shoulder, and spinal injuries. The pilots were aimed to improve four 
key areas: faster return to work, improved utilisation of services, more timely access to surgery and rehabilitation, and improved 
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equity and access for Māori and Pacific peoples. Careway, based in Auckland, was one of the five successful pilot groups and was an 
inclusive model to join physiotherapists and specialists. These pilots will be completed by the end of 2023 and ACC will progress this 
to Integrated Care Pathways as a new way of managing key musculoskeletal conditions.

Aim: The aim of this presentation is to outline the processes and systems that were developed by Careway to meet the goals of ECP, 
current outcomes, and the next steps.

Methods: A series of working groups were set up to develop clinical pathways for acute knee injuries (ACL), traumatic rotator cuff 
tears, and leg dominant low back pain and ankle sprain. The groups consisted of leading orthopaedic surgeons, private practice 
physiotherapists, sports physicians, academics, and consumer groups. These groups developed resources and processes that were 
innovative, evidence- based, and patient centred. 

Results: The new areas of innovation were (1) tight criteria for entry to the pathway for surgery and/or well-guided conservative 
care, (2) The use of patient-reported outcome measures at baseline and 6-weekly intervals, (3) the use of key strength measures per 
body site, (4) clear measures of success at discharge, and (5) the early implementation of vocational rehabilitation. 

To date, the Careway education packages have engaged over 84 orthopaedic surgeons and sports medicine specialists, over 30 
Careway trained vocational therapists, and over 700 physiotherapists across Auckland and Northland. Large-scale volumes (> 
7,000 patients now; > 12,000 by end 2023) have been achieved, with a large dataset showing good-for-patient outcomes, and 
engagement with ACC and other stakeholders. Careway pathways have demonstrated that knee targets for reinjury rates are 339% 
ahead of target, spine 400.76% ahead of target, and ankle 608.51% ahead of target.

Conclusion: To date, these pathways have been well accepted by patients, surgeons, sports physicians, physiotherapists, and 
vocational therapist. Results indicate good outcomes ahead of ACC targets. The next steps are to engage with general practice to 
get a greater whole-of-system change with physiotherapists leading the initial triage process to determine the best pathway for the 
patient: surgical or conservative. Integrated care will be rolled out by ACC over 2024 so that all physiotherapy practices have access 
to this way of working. The future is here, time to engage!

MEDIATORS OF THE EFFECTS OF EXERCISE AND MANUAL THERAPY FOR PEOPLE WITH KNEE AND HIP OSTEOARTHRITIS: 
A SECONDARY, EXPLORATORY ANALYSIS OF THE MOA TRIAL

1Ribeiro, D. C., 2Lamb, S. E., & 3Abbott, J. H.

1Centre for Health, Activity and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin, New 
Zealand; 2University of Exeter Medical School, St Luke’s Campus, Exeter, UK; 3Department of Surgical Sciences, University 
of Otago Medical School, Dunedin, New Zealand

Introduction: The mechanisms of action through which exercise and manual therapy may improve pain and function are unknown. 
Theoretically, these interventions may improve other variables (i.e., mediators), which, in turn, cause improvement in pain and 
function. Previous research has revealed some possible mediators of treatment effect in patients with hip or knee osteoarthritis. 
Those variables include lower limb muscle strength, self-efficacy, pain beliefs, and pain catastrophising thoughts. Better 
understanding of the mechanisms through which these interventions act may inform ways of enhancing the design of interventions 
for individuals with hip and/or knee osteoarthritis in the Management of OsteoArthritis (MOA) trial. 

Aim: To explore whether pain beliefs, self-efficacy, fear, avoidance, catastrophic thinking, and functional strength mediate the 
treatment effect of manual therapy (MT) and exercise therapy (ET) on the Western Ontario and McMaster Osteoarthritis Index 
(WOMAC) composite scores and its subscales in individuals with hip and/or knee osteoarthritis in the MOA trial.

Methods: Secondary analysis of a randomised controlled trial that compared the incremental effects of supervised MT and ET in 
addition to usual care in patients with osteoarthritis of the hip or knee. Data from 206 participants enrolled in the MOA trial were 
analysed. The primary outcome measure was the WOMAC composite score after 1 year (MCID = 28 out of 240). We assessed 
the following variables as mediators: pain beliefs, self-efficacy, fear, avoidance, catastrophic thinking, and functional strength. 
These variables were measured at baseline and 6-month follow-up. We performed mediation analyses within the counterfactual 
framework. When performing mediation analyses, we assumed there was (1) no unmeasured confounding between the 
intervention-mediator relationship; (2) no unmeasured confounding between intervention-outcome relationship; (3) no unmeasured 
confounding between mediator and outcome; and (4) no mediator-outcome confounder that is affected by the intervention. In 
addition, we assumed the presence of temporal sequence from exposure (i.e., intervention), mediator to outcome. We performed 
mediation analysis by fitting two linear models: the mediator model and the outcome model. We performed sensitivity analyses to 
assess the robustness of our mediation analyses to the no unmeasured confounding assumption.
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Results: Improvements in pain belief mediated the effect of MT (b: –10.7, 95% CI: –21.1, -2.6), ET (b: –8.8, 95% CI: –17.4, –1.9) 
and MT+ET (b: –8.3, 95% CI: –16.3, –1.7); improvements in catastrophic thinking mediated the effect of MT+ET (b: –6.5, 95% CI: 
–13.8, -0.8); and improvements in functional strength mediated the effect of ET, although this was a weak causal effect (b: –4.6, 
95% CI: –11.3, –0.2) and MT+ET (b: –5.3, 95% CI: –13.0, –0.4) on WOMAC composite score. We did not observe a mediation 
effect for other putative mediators, when considering WOMAC composite scores as the outcome. Mediation sensitivity analyses 
suggest findings are likely to change if small confounding is present between those mediators and WOMAC composite score.

Conclusion: We identified possible mediators of MT, ET, or MT+ET. Future confirmatory studies could be designed to assess the 
mechanisms through which manual therapy and exercise cause improvements in pain and function scores in patients with hip or 
knee osteoarthritis.

MODERATORS OF THE EFFECTS OF EXERCISE AND MANUAL THERAPY FOR PEOPLE WITH KNEE AND HIP 
OSTEOARTHRITIS: A SECONDARY ANALYSIS OF THE MOA TRIAL

1Ribeiro, D. C., 2Lamb, S. E., & 3Abbott, J. H.

1Centre for Health, Activity and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin, New 
Zealand; 2University of Exeter Medical School, St Luke’s Campus, Exeter, UK; 3Department of Surgical Sciences, University 
of Otago Medical School, Dunedin, New Zealand

Introduction: There is limited information about how to target exercise and manual therapy interventions to patients with hip or 
knee osteoarthritis. According to a recent review, there is insufficient evidence, with low risk of bias, for the following moderators 
of exercises interventions in patients with hip or knee osteoarthritis: presence, number and type of comorbidity, and psychosocial 
factors (e.g., anxiety or depression). When comparing therapeutic exercise versus another form of exercise for pain and function 
outcomes, there is (a) insufficient evidence with low risk of bias for number and type of comorbidities and psychological factors (e.g., 
anxiety or depression); and (b) mixed quality and unclear risk of bias for obesity and quadriceps strength. The review highlighted the 
need for RCTs to explore potential moderators of treatment effect in patients with hip or knee osteoarthritis.

Aim: To explore potential moderators of the effect of manual and exercise therapy in pain and function scores in individuals with 
knee and/or hip osteoarthritis.

Methods: Secondary analysis of a randomised controlled trial that compared the incremental effects of supervised MT and ET in 
addition to usual care in patients with osteoarthritis of the hip or knee. Data from 206 participants enrolled in the Management of 
OsteoArthritis (MOA) trial were analysed. The primary outcome measure was the WOMAC composite score after 1 year. Putative 
moderators included body mass index (BMI), pain self-efficacy, quadriceps strength, mental health, and education. We used linear 
regression models for assessing whether the effect of randomised interventions on pain and function were moderated by selected 
characteristics of participants at baseline. We performed linear regressions using composite WOMAC score at 1-year follow-up as 
dependent variable. Treatment allocation was included as independent variable, with age, BMI, number of years since symptom 
onset, quadriceps muscle strength, mental health, and pain self-efficacy as covariates. Regression models were adjusted to composite 
WOMAC scores at baseline. For assessing whether treatment effects were moderated by one of the putative moderators, we 
included a standard interaction term between the selected moderator and group intervention. We used R Software for conducting 
all analyses and set alpha at 0.05.

Results: BMI moderated the treatment effect of manual therapy interventions (effect = –4.6, 95% CI: –7.1 to –2.0), but did not 
moderate the effect of other interventions. Our findings suggest mental health, quadriceps muscle strength at baseline, or education 
do not moderate treatment effects. 

Conclusion: Our findings suggest that BMI moderated the treatment effect of manual therapy on composite WOMAC scores 
in patients with hip or knee osteoarthritis, suggesting individuals with higher BMI presented better response to manual therapy 
techniques. Future confirmatory studies should be designed to assess the role of BMI as a moderator of manual therapy interventions 
in patients with hip or knee osteoarthritis.
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TRANSLATING PACIFIC CULTURAL KNOWLEDGE INTO PHYSIOTHERAPY CLINICAL GUIDANCE

Sanerivi, L. O.

Centre for Health, Activity and Rehabilitation Research, University of Otago, Dunedin, New Zealand

Introduction: A culturally safe health workforce has the capability to remove or reduce the barriers Pacific peoples face in accessing 
and receiving high-quality health services. This type of workforce will have a greater ability to meet Pacific peoples’ needs and 
improve health outcomes by translating cultural practices, concepts, and diverse world views into high-quality, evidence-informed 
health services. This is particularly important in the Aotearoa New Zealand context, where only 1% of physiotherapists identify as 
being of Pacific heritage. However, there is no available guidance on the physiotherapy profession’s practice and standards of care 
when working with Pacific peoples. This research aims to explore the cultural knowledge, specifically pertaining to health, of Samoan 
families and physiotherapists living in Aotearoa and Samoa, with the view of illuminating how understandings of Samoan and 
Pacific cultural philosophies, ways of being, and practices can enhance the rehabilitative and healing role of physiotherapists when 
providing health services to Pacific families in Aotearoa. The lessons from this work include the importance of Indigenous-led health 
research, the importance of centralising Indigenous wisdoms and ways of being, and the critical roles non-Indigenous people play in 
promoting optimal Indigenous health and wellbeing.

Aim: To explore how Samoan and Pacific cultural knowledge can enhance the theory and practice of physiotherapy in Aotearoa 
New Zealand. One of the key outcomes of this research is to construct a model of health and/or guideline that may support 
physiotherapists working with Pacific peoples in Aotearoa and abroad, to provide health services that are not only clinically sound 
but culturally dignifying.

Methods: With the imperative of employing Pasifika research methodologies to seek more contextualised solutions for Pasifika 
issues, this qualitative research study is employing Talanoa and Kakala research methodologies as well as the Uputaua therapeutic 
approach. The themes distilled through the research process would form the basis of the guideline and/or model of care, which 
will be presented to the peak physiotherapy professional bodies in Aotearoa. These approaches are employed to conduct respectful 
dialogues with Samoan physiotherapists operating in Aotearoa and Samoan families who have received physiotherapy in Aotearoa. 
In a second arm of the study, these dialogues are then carried out with Samoan physiotherapists operating in Samoa and Samoan 
families who have received physiotherapy in Samoa. These two sets of interview data will be analysed, compared, and contrasted 
with the view of distilling the key themes that would inform the construction of a model of health and/or a clinical guideline.

Results: As this study is currently in progress, preliminary findings from the Talanoa dialogues in Aotearoa and Samoa will be 
presented. The model and/or guideline will also be presented at this conference to seek feedback from the physiotherapy profession.

Conclusion: These findings will have implications for clinical practice, health service delivery, health policy development, health 
curriculum development, and cultural competency evaluation not only for physiotherapists, but for all health professionals who serve 
Pacific peoples.

THE ‘GLASS SHOULDER’: INDIVIDUALS’ PERSPECTIVES OF LIVING WITH TRAUMATIC GLENOHUMERAL DISLOCATION – A 
QUALITATIVE STUDY

1Sole, G., 1van Deventer, A., 1Harris, L., 2Wassinger, C., & 1, 3Olds, M.

1Centre for Health, Activity, and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin, New 
Zealand; 2Public Health and Community Medicine, Tufts University School of Medicine, Boston, USA; 3Auckland Shoulder 
Clinic, Auckland, New Zealand

Introduction: Recurrence rates following traumatic anterior glenohumeral dislocations remain as high as 50%, even following 
surgical stabilisation. Fear of movement or re-injury is an unsurprising and rational response to the injury, influencing decisions for 
return to sport, work, and daily and social activities. More specific information is needed to fully understand the consequences of 
glenohumeral dislocations at a personal level. 

Aim: To explore the lived experiences of persons with traumatic anterior glenohumeral dislocations and highlight strategies to 
manage fear of reinjury.

Methods: We interviewed 14 individuals (median age 27.5 years, range 21–40; two women) with traumatic anterior glenohumeral 
dislocation within 5 years (> 6 months), with or without past stabilising surgery, via Zoom or in person. They completed the Tampa 
Scale of Kinesiophobia (TSK-11; median 42.5/68, 33–54), QuickDASH (median 15/100, 0–55), and the Shoulder Instability Return 
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to Sport after Injury (median 34/100, 0–90). Recordings were transcribed verbatim and we analysed transcriptions using Interpretive 
Description.

Results: We developed three main themes with sub-themes: 

1. Downward wellness spiral: The injury had shattered their lives, with immediate influences on their self-identity and confidence in 
their body, sleep disturbances adding to stress levels, grief and loss, and some describing bouts of severe depression and social 
isolation. The ‘invisibility’ of the injury and unrelenting risk could lead to being excluded by friends or sports mates.

2. Out of arm’s reach: Each recurrence led to frustration as the prior disciplined rehabilitation (and surgery) appeared to have been 
unsuccessful, only to have to start again. Confidence and hope had to be constantly rebuilt. Support from clinicians and whānau 
was crucial to regain trust in the body. Yet communication with some clinicians could also lead to feeling misunderstood and that 
their individual context was not considered. 

3. Obligatory compromise: Over time, some individuals accepted the re-injury risk, learned to head warning signals, or compromised 
by avoiding specific social and recreational activities, changing their sports or to other roles in their preferred sport, and adapting 
work-related and daily tasks wherever possible.

Conclusion: Participants described an in-depth emotional response following primary and recurrent shoulder dislocations. Regardless 
of undergoing surgical or non-surgical management, most participants described an ongoing interplay between fear and confidence 
in themselves and their shoulder, some were concerned about return to work, and others chose a different sport and ways to 
socialise with friends. All levels of postinjury experiences appeared to contribute to re-injury fear. A metaphor of a river can describe 
the outcomes: the physical consequences of the unstable ‘glass shoulder’ are represented by turbulence around large rocks visible 
to others. Ongoing emotional and social consequences are deeper turbulence around smaller rocks, invisible to people surrounding 
the individual, yet sufficiently strong to interrupt life. Ultimately, participants developed individual strategies to adapt to the ongoing 
re-injury risk, realising this may stay with them for life. The emotional and psychosocial consequences need to be recognised by 
clinicians and addressed as part of long-term rehabilitation and maintenance programmes.

Research funding: An NZMPA research grant supported this study.

EXPLORING HEALTH PROFESSIONALS’ PERCEPTIONS OF IMPLEMENTATION OF THE ADVANCED PRACTICE 
PHYSIOTHERAPY (APP) SCOPE OF PRACTICE IN NEW ZEALAND IN PRIMARY HEALTHCARE

Stotter, G.

Department of Primary Health Care, University of Otago, Wellington, New Zealand

Introduction: Globally, advanced physiotherapy practice, titles, definition, scope, level of practice, and competencies vary. In 
New Zealand, advanced practice physiotherapist (APP) scope was approved by the Physiotherapy Board in 2021 to recognise 
physiotherapists who are practising at an advanced level and have met the specific competencies and academic qualifications. Formal 
assessment and recognition of an APP’s clinical skills and their area of expertise would enable consumers and health professionals 
within and external to the physiotherapy profession to identify an APP.

Aim: This study aimed to explore physiotherapists’ and other health professionals’ understandings and views of advanced 
physiotherapy practice within the context of musculoskeletal management in New Zealand primary healthcare. 

Methods: A qualitative study was conducted using the methodology of Interpretive Description. Fifteen participants from a variety 
of professional and stakeholder groups, including physiotherapists (n = 6), general practitioners (n = 4), medical specialists (n = 3), 
and Accident Compensation Corporation case managers (n = 2) were interviewed face to face. Interviews were audio-recorded, 
transcribed verbatim, and analysed. 

Results: Three themes identified in the data will be presented. In the theme “Perceptions of current musculoskeletal management 
in primary healthcare”, participants discussed the complexity of musculoskeletal presentations and challenges with management. 
Participants highlighted variability in physiotherapists’ diagnostic accuracy; inappropriate use of investigations; lack of clear clinical 
pathways; fragmentation of (and delayed access to) services; and poor interprofessional communication. In the theme “How APPs 
might facilitate change in primary healthcare and what their role would be”, participants discussed opportunities for APPs to 
address musculoskeletal management challenges including improving health system efficiency and patient journeys. Participants 
considered an APP could inform diagnosis and rehabilitation management options for complex cases and provide a clinical case 
review for patients who are not responding to the current management. This would provide an alternative patient review pathway. 
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Mentoring, peer support, and clinical supervision were noted as important roles for the APP. The theme “Implementation of the 
APP role into practice” identified potential opportunities, risks, and barriers for implementation of the APP role into practice. 
There was widespread support from participants for the APP role and the opportunities it provided for physiotherapists, other 
health professionals, and patients. Despite agreement regarding the need for the role, participants raised several risks, challenges, 
and barriers to the successful implementation of this new scope. Key among these were lack of stakeholder understanding and 
acceptance of the role; the need for APPs to demonstrate value and improve patient outcomes; formal recognition by funders; and 
how APPs would be integrated into new models of service delivery. 

Conclusion: The APP scope of practice will enable health professionals, funders, the public, and physiotherapists to recognise 
physiotherapists with specific levels of expertise and skills in musculoskeletal management in primary healthcare. To improve 
recognition and acceptance of the role, APPs must demonstrate their value to healthcare delivery by improving patient pathways and 
outcomes.

DIAGNOSTIC ACCURACY IN THE CLINICAL EXAMINATION FOR IDENTIFYING A TRIANGULAR FIBROCARTILAGE COMPLEX 
INJURY

1,2Tuhi, R., 2White, S., 2Collis, J., & 3Vandal, A.

1Handworks, Auckland; 2Auckland University of Auckland, Auckland; 3Auckland University, Auckland, New Zealand

Introduction: Triangular fibrocartilage complex (TFCC) injuries are a common cause of ulnar wrist pain. Diagnostic tests are routinely 
used to diagnose TFCC injuries; however, the reliability and diagnostic accuracy of such tests has not been established.

Aim: 1. To investigate the reliability and diagnostic accuracy of TFCC tests. 2. To determine if any combination of findings obtained 
from the clinical examination can accurately identify TFCC injuries.

Methods: A prospective pilot study was undertaken. Twenty-three participants were recruited from hand orthopaedic specialists. 
A standardised clinical examination was performed and information from that examination was compared against the criterion 
measure of specialist diagnosis based on MRI scans. 

Results: This study demonstrated that the accuracy of TFCC diagnostic tests was limited. None of the included tests had high 
sensitivity or negative likelihood ratios (LRs) that suggest they would be useful clinically to rule out the presence of TFCC pathology. 
Two tests, the ‘shear’ and ‘grind’, had high specificity (both 0.86) and moderate positive LRs (3.0 and 3.5, respectively) suggesting 
they have some clinical utility; however, the LRs were not statistically significant.

The concurrent reliability study demonstrated moderate levels of inter-rater reliability for the ‘grind’, ‘ulnar fovea sign’, and ‘piano 
key’ tests with kappa scores of 0.57, 0.57, and 0.51, respectively. Similarly, reliability of the ‘gripping rotational impaction’ test was 
acceptable with an intra-class correlation of 0.60. The ‘shear’ test had poor reliability (k = 0.01).

In contrast, multivariate analysis identified a model that contained nine variables obtained from the clinical examination that 
predicted the diagnosis of TFCC injuries with 100% accuracy (within sample). With this model, the contribution of each variable is 
quantified, enabling an overall probability score that takes into account the presence or absence of that variable, to be calculated 
for individual patients. Male gender, strain injury, higher pain intensity with pronation-based ADLs, pain with supination-based ADLs, 
higher pronation range of motion (ROM), and higher grip strength in a neutral position all increased the probability of a TFCC injury. 
Passive radial deviation ROM, the presence of constant symptoms, and presence of crepitus all decreased this probability.

Conclusion: This pilot study demonstrates that diagnostic tests for the TFCC have insufficient accuracy to warrant their use as stand-
alone tests. However, it provides evidence that information obtained from both the history and clinical examination can be combined 
to better predict the presence of this pathology. This is the first-known study to have investigated predictability of TFCC injuries 
based on combinations of findings. It provides new evidence to support the importance of considering the “whole” clinical picture 
during the diagnostic process and reinforces current evidence of the limited value for most “diagnostic” tests. These findings are 
preliminary and need to be confirmed by similar studies undertaken in a different population before clinicians can be confident the 
model we have proposed can be used clinically with confidence. 
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TEST-RETEST RELIABILITY OF MOVEMENT-EVOKED PAIN AND SENSITIVITY TO MOVEMENT-EVOKED PAIN IN PATIENTS 
WITH ROTATOR CUFF-RELATED SHOULDER PAIN

1Wang, S., 1Mani, R., 2Zeng, J., 1Chapple, C., & 1Ribeiro, D. C.

1Centre for Health, Activity and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin; 

2Department of Preventative and Social Medicine, University of Otago, Dunedin, New Zealand

Introduction: Movement-evoked pain (MEP) is defined as pain experienced during bodily movements, and sensitivity to movement-
evoked pain (SMEP) is defined as an increase in pain intensity in response to repeated movements (e.g., repeated shoulder elevation). 
Although MEP and SMEP are used routinely to characterise rotator cuff-related shoulder pain (RCRSP), the test-retest reliability of 
such constructs is unknown. 

Aim: We aimed to examine the test-retest reliability of MEP and SMEP measures in people with RCRSP. 

Methods: Seventy-four participants with RCRSP participated in this test-retest study with an interval of 10 min. In each testing 
session, all participants performed five trials of active shoulder abduction to elicit pain under two experimental conditions in the 
following sequence: active shoulder abduction to the onset of pain and maximum range of motion (ROM). The primary outcome 
measures were average MEP intensity (measured via numeric pain rating scale, 0–10), the average SMEP index (mean of 4th and 5th 
trials of pain intensity minus mean of 1st and 2nd trials of pain intensity), and the average ROM measured during the experimental 
conditions. Test-retest reliability of MEP scores and SMEP index was examined using the intra-class correlation coefficients (ICC3,1). 
The minimal detectable change (MDC90%), an index of measurement error, was determined. 

Results: The reliability of MEP under both experimental conditions was good to excellent (ICC: 0.81 to 0.95), while the reliability 
of the SMEP index was poor in both conditions (ICC ≤ 0.45). The MDC90% for pain intensity scores was 1.6 and 1.8 during shoulder 
abduction to the onset of pain and maximum ROM, respectively. The MDC90% for ROM was 17.5° and 11.2° during shoulder 
abduction to the onset of pain and maximum ROM condition, respectively. 

Conclusion: Movement-evoked pain is a reliable way to assess pain associated with shoulder movements in people with RCRSP. 
The derived measurement errors of MEP and ROM can help to interpret changes in pain intensity and shoulder ROM, thus making 
informed decisions regarding treatment plans.

TEST-RETEST RELIABILITY OF QUANTITATIVE SENSORY TESTING IN PATIENTS WITH ROTATOR CUFF-RELATED SHOULDER 
PAIN

1Wang, S., 1Mani, R., 2Zeng, J., 1Chapple, C., & 1Ribeiro, D. C.

1Centre for Health, Activity and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin; 

2Department of Preventative and Social Medicine, University of Otago, Dunedin, New Zealand

Introduction: Sensitisation could play an important role in the prognosis of patients with rotator cuff-related shoulder pain. 
Although there is no gold standard measure for sensitisation, quantitative sensory testing (QST) has been suggested for measuring 
sensitisation. The QST is a standardised psychophysical test procedure to characterise the somatosensory phenotype of patients 
with pain. QST can provide information about the potential underlying peripheral and central mechanisms contributing to pain. The 
reliability of QST procedures in people with rotator cuff-related shoulder pain (RCRSP) has yet to be established. 

Aim: We aimed to examine the test-retest reliability of static and dynamic QST procedures in people with RCRSP.

Methods: Seventy-four participants with RCRSP participated in test-retest measurements of static (pressure pain threshold-PPT) and 
dynamic (mechanical temporal summation-MTS) QST procedures with an interval of 10 min. Both procedures were administered 
at the painful shoulder (local site) and the tibialis anterior muscles (remote site) contralateral to the painful shoulder. We tested the 
PPT of both sites alternatively using an electronic handheld pressure algometer, and the procedure was repeated three times. The 
average value of the three trials was calculated for each testing site and used for statistical analysis. We tested the MTS of both sites 
alternatively using a nylon monofilament, and the procedure was repeated twice. In each trial, we delivered 10 repetitive stimuli 
at each site with a frequency of 1 Hz. Participants immediately rated their pain level after the first stimulus and the worst pain 
experienced during the 10th stimulus on the numeric pain rating scale (NPRS). The index of MTS was calculated for each participant 
by subtracting the first stimulus rating from the highest pain rating from the 10th stimulus. The average of the two trials was 
calculated for each participant for each site. Test-retest reliability of PPT scores (kPa) and MTS index was examined using the intra-
class correlation coefficients (ICC3,1). The minimal detectable change (MDC95%), an index of measurement error, was determined. 
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Results: PPT scores demonstrated excellent reliability (ICC = 0.93 to 0.95), whereas the MTS index demonstrated good reliability 
(ICC = 0.77 to 0.83) at local and remote sites. The MDC95% of PPT and MTS ranged from 102.8 to 118.1kPa and 1.7 to 1.9 (NPRS), 
respectively.

Conclusion: Good to excellent test-retest reliability of selected static and dynamic QST procedures in people with RCRSP was 
established. The derived measurement error of PPT scores and MTS index can help interpret scores when administering those tests in 
people with RCRSP. 

SCOPING REVIEW FOR DOSAGE OF JOINT MOBILISATION FOR THE MANAGEMENT OF PATIENTS WITH ROTATOR CUFF-
RELATED SHOULDER PAIN

1Wang, S., 1Chapple, C., 1Farrell, G., 2Quinn, D., 1Tumilty, S., & 1Ribeiro, D. C.

1Centre for Health, Activity and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin; 2Back in 
Motion Ltd, Dunedin, New Zealand

Introduction: Shoulder pain is one of the most common musculoskeletal complaints that patients consult in primary care. Rotator 
cuff-related shoulder pain (RCRSP) is the most common diagnosis of shoulder pain and accounts for approximately 50% of all cases 
of shoulder pain. Evidence supporting specific type and dosage of joint mobilisations and rationale for selecting a specific dosage of 
joint mobilisation for patients with RCRSP are limited.

Aim: To systematically (1) search, identify, and map the type and dosage of joint mobilisations used in previous trials for managing 
patients with RCRSP; and (2) summarise the rationale for adopting a specific joint mobilisation dosage.

Methods: We followed the methodological framework outlined by Arksey and O’Malley. We searched six databases (i.e., 
PubMed, Scopus, Web of Science, CINAHL, Cochrane Library, and SPORTDiscus) until August 2022 to identify studies. We included 
randomised controlled trials using joint mobilisation for patients with RCRSP if they reported at least some information on types 
or dosages of joint mobilisation. We extracted technique, within-session, and overall treatment dosages of joint mobilisation and 
rationale for adopting that specific dosage. 

Results: We included 30 studies. Most studies did not report or only partially reported technique (71%) and within-session dosage 
(67%) of passive joint mobilisation, whereas overall treatment was fully reported in 95% of studies. The dosage used for passive 
joint mobilisation was heterogeneous. Most studies did not report or only partially reported technique (83%) of MWM, whereas 
within-session and overall treatment dosages were fully reported in more than 91% of studies. Three sets of 10 repetitions were 
commonly used in within-session dosage for MWM, while overall treatment dosage was heterogeneous. We found very limited 
information on the rationale for selecting dosage of joint mobilisation. 

Conclusion: There was little information on dosage and rationale of selecting joint mobilisation, with a heterogeneous dosage 
being tested across trials. Our findings highlight the importance of detailed reporting for dosage and rationale for selecting a specific 
dosage of joint mobilisation.

THE INITIAL EFFECT OF MOBILISATION WITH MOVEMENT ON SHOULDER RANGE OF MOTION AND PAIN IN PATIENTS 
WITH ROTATOR CUFF-RELATED SHOULDER PAIN: A RANDOMISED CONTROLLED TRIAL (EVOLUTION TRIAL)

1Wang, S., 2Zeng, J., 1Mani, R., 1Chapple, C., & 1Ribeiro, D. C.

1Centre for Health, Activity and Rehabilitation Research, School of Physiotherapy, University of Otago, Dunedin; 

2Department of Preventative and Social Medicine, University of Otago, Dunedin, New Zealand

Introduction: Mobilisation with movement (MWM) is commonly used to treat patients with rotator cuff-related shoulder pain 
(RCRSP). However, the evidence supporting MWM efficacy for improving range of motion (ROM) and pain in patients with RCRSP is 
limited. It is also unclear whether the volume of MWM affects the effect of MWM on clinical outcomes in people with RCRSP.

Aim: We aimed to assess (1) the initial effects of MWM on the angular onset of pain in people with RCRSP, and (2) the incremental 
effect of receiving two additional sets of 10 repetitions of the MWM treatment after receiving one single set of 10 repetitions of 
treatment.
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Methods: Sixty-three participants with RCRSP were randomised to receive MWM or sham MWM intervention. Participants received 
three sets of 10 repetitions of MWM or sham MWM with a minute rest between each set. The primary outcome was the angular 
onset of pain during shoulder abduction. The angular onset of pain during shoulder abduction, pain at rest, and pain intensity 
during shoulder abduction to the onset of pain were measured at baseline, immediately after receiving one set and three sets of 
10 repetitions of interventions. Global rating of change scale (GROC) was measured immediately after receiving three sets of 10 
repetitions of interventions and follow-up on day 3. Brief pain inventory-short form (BPI-SF) was measured at baseline and follow-ups 
on days 1, 3, 5, and 7 post-intervention. Other secondary outcomes were measured at baseline and immediately after receiving three 
sets of 10 repetitions of interventions. A mixed-effects model with a random intercept was used to compare differences in changes 
in the outcome measures between MWM and sham MWM interventions.

Results: Compared with the sham MWM group, the between-group difference in change of the angular onset of pain was 
6.5° (95% CI 6.3 to 21.0) and 13.7° (95% CI 6.3 to 21.0) immediately after receiving one set and three sets of 10 repetitions of 
interventions from baseline, respectively. The between-group difference in change of the angular onset of pain was 7.2° (95% 
CI –0.3 to 14.6) after receiving additional two sets of 10 repetitions of interventions from receiving one set of 10 repetitions of 
interventions. The between-group difference in change of the GROC was 1.1 (95% CI 0.4 to 1.8) immediately after receiving three 
sets of 10 repetitions of interventions. There was no difference between groups for other secondary outcomes. 

Conclusion: In patients with RCRSP, MWM can improve the angular onset of pain when receiving one set or three sets of 10 
repetitions of MWM. An additional two sets of 10 repetitions of MWM can also improve the angular onset of pain.
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