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ABSTRACT
Introduction There is global recognition that low back 
pain (LBP) should be managed with a biopsychosocial 
approach. Previous implementation of this approach 
resulted in low uptake and highlighted the need 
for ongoing support. This study aims to explore the 
feasibility of (i) training and using a champion to support 
implementation, (ii) using a cluster randomised controlled 
trial (RCT), (iii) collecting patient reported outcome 
measures in a Canadian public healthcare setting and to 
identify contextual barriers to implementation.
Methods A pragmatic cluster RCT with embedded 
qualitative study with physiotherapists treating LBP 
in publicly funded physiotherapy departments in 
Newfoundland and Labrador, Canada. Participants will 
complete a previously developed online training course 
to equip them to deliver a biopsychosocial intervention 
for LBP. Clusters randomised to the intervention arm will 
receive additional support from a champion. A minimum 
champion training package has been developed based on 
known barriers in the literature. This includes strategies to 
target barriers relating to group- based scheduling issues, 
lack of managerial support, perceived patient factors 
such as addressing patient expectations for other types 
of treatments or selecting which patients might be best 
suited for this intervention, and anxiety about delivering 
something new. This package will be further codeveloped 
with study champions based on identified implementation 
barriers using the Behaviour Change Wheel. Clusters 
will be monitored for 6 months to assess champion and 
physiotherapist recruitment and retention, acceptability 
and implementation of the champion training, and the 
viability of conducting a cluster RCT in this setting. A 
purposive sample of physiotherapists will be interviewed 
from both arms.
Ethics and dissemination This study was approved 
by Newfoundland and Labrador Health Research Ethics 
Authority in December 2018. Results will be disseminated 
to academic audiences through conferences and peer 
reviewed publications; to all study participants, their 
clinical leads, and patients with LBP.

Trial registration number  ClinicalTrials. gov Identifier: 
NCT04377529; Memorial University of Newfoundland 
Protocol Record 20190025; Pre- results.

INTRODUCTION
Guidelines for persistent low back pain (LBP) 
recommend assessment and treatment using 
a biopsychosocial approach. This includes 
addressing physical, psychological, social 
and environmental factors that can inhibit 
recovery.1 Until recently, there has been 
limited information on how physiothera-
pists treat patients with LBP. However, in 
2019, Zadro et al conducted a comprehen-
sive systematic review including 94 studies 
of self- reported practice and audits of prac-
tice to explore physiotherapists’ adherence 
to evidence- based guidelines when treating 
musculoskeletal (MSK) conditions.2 The 
results indicated that physiotherapy treat-
ment choices for LBP were often not based 
on research evidence, with treatments that 
were not recommended or had no recom-
mendation delivered more frequently than 
evidence- based recommended treatments 

Strengths and limitations of this study

 ► Codevelopment of the implementation intervention 
with stakeholders aligns with best practices regard-
ing knowledge translation to maximise the useful-
ness of the intervention in practice.

 ► Developing an intervention based on theory and a 
comprehensive behavioural analysis aligns with 
best practice implementation methodology.

 ► Integration of quantitative and qualitative data will 
provide a comprehensive picture of feasibility.

 ► A definitive trial would be necessary to evaluate the 
effectiveness of the implementation intervention.
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(median percentages of treatments that were aligned to 
recommendations were: 35% (self- report data) and 50% 
(audit data)). Importantly, no physiotherapists reported 
using a cognitive behavioural approach (CBA) to manage 
acute LBP (as recommended in the guidelines) and only 
10% of physiotherapists reported using a CBA in subacute 
or chronic LBP (as recommended in the guidelines). 
There were no examples of a CBA being used from audit 
data in either patient population. These findings suggest 
that use of a CBA is not common in the physiotherapy 
profession.

Current practice in Newfoundland and Labrador, Canada
We conducted a survey of public healthcare physiothera-
pists in Eastern Health (EH), the largest health authority 
in Newfoundland servicing 70% of the population, to 
explore how physiotherapists treat LBP in Newfound-
land and Labrador (NL). The results showed that while 
all surveyed physiotherapists agreed with guidelines that 
a biopsychosocial approach would be good for their 
patients, over 65% reported having no training to use 
this approach and did not feel confident to implement 
it (n=56 respondents who treated LBP).3 These find-
ings align with evidence from multiple countries that 
the majority of physiotherapists do not use a CBA in the 
management of LBP.2

Adopting a biopsychosocial approach
While the use of a biopsychosocial approach has been 
advocated in clinical guidelines for two decades, guide-
lines themselves provide little information on how to 
implement it.4 5 Without access to sufficient upskilling 
in how to adopt a biopsychosocial approach, clinicians 
(such as physiotherapists) may struggle to successfully 
implement this guideline recommendation. A recent 
systematic review of 12 qualitative studies explored phys-
iotherapists perceptions of learning and implementing 
biopsychosocial interventions to treat MSK pain condi-
tions.6 The review synthesised four key themes, one of 
which was ‘clinical challenges’, where physiotherapists 
resisted/questioned the new biopsychosocial approach, 
felt overwhelmed by the amount of new information, 
felt that there was limited support for the transition of 
a biomedical to a biopsychosocial approach and had 
difficulty changing long standing practices. Another 
key theme was ‘learning requirements’, where physio-
therapists felt that workshops alone were insufficient 
for learning and that ongoing support was essential. In 
particular, physiotherapists wanted long term support 
and mentoring. However, there is little information on 
the best way to provide implementation mentoring and 
support to physiotherapists.6

A review of the evidence identified at least five physio-
therapy- led biopsychosocial interventions that were more 
effective than physiotherapists’ usual care for improving 
LBP patient outcomes.4 One of which, the Back Skills 
Training (BeST) intervention, was found to be clinically 
and cost effective in a large (n=701 patients) pragmatic 

randomised controlled trial (RCT)7 and was the only 
study to have tested the long- term effects of the inter-
vention at 3 years post- treatment.8 While all five phys-
iotherapy- led biopsychosocial interventions required 
physiotherapist training, only two offer this training 
to physiotherapists working in clinical practice: (i) the 
Start Back intervention offers a combination of online 
and face- to- face training9 and (ii) the BeST intervention 
offers an interactive online- training course.10 Being able 
to complete the training online decreases training cost, 
increases reach, allows greater training flexibility and 
ongoing access to materials. Thus, the BeST intervention 
was selected for implementation in publicly funded phys-
iotherapy settings in NL.

BeST intervention
The BeST intervention has been described in detail else-
where.11 In brief, it consists of the following components:

 ► One 60–90 min individual session with the patient. 
This consists of: (i) history taking including current 
problems and eliciting beliefs on LBP and activity; (ii) 
collaborative goal setting including a plan on how to 
start an activity goal; (iii) choosing exercises collabo-
ratively from a range of options; (iv) practicing exer-
cises and discussing progression; and (v) a referral to 
six group sessions.

 ► Six 90 min group sessions with 5–10 patients. The 
group sessions consist of education (eg, importance 
of regular exercise, relationship between activity levels 
and pain, the role of negative thoughts) and skill devel-
opment (eg, problem- solving ways to modify activities 
provoking back pain, goal setting, baseline setting, 
thought challenging, relaxation, activity pacing and 
activity progression). Each session includes problem- 
solving practice and the opportunity to exercise.

Implementation strategy
Previous implementation work in the UK reported several 
barriers to implementing the BeST intervention including 
a perceived lack of suitable patients with LBP, patient 
drop- out and reluctance to attend, space constraints, time 
to introduce service changes, staff capacity/time, rota-
tional staff, lack of managerial/organisational support 
and funding issues.12 While some of these early imple-
mentation issues have been addressed by enhancing the 
online training, for example, by adding the ability to 
interact with the course tutor and other learners, there 
are many that have not. Thus, in light of these findings, 
along with Holopainen et al’s systematic review6 that iden-
tified the need for ongoing support, there may be value 
in supplementing the online provider training with addi-
tional strategies to support implementation.

In other areas of implementation research, the addi-
tion of a local champion has been used to facilitate the 
implementation of new interventions.13 The term ‘cham-
pion’ is often adopted to characterise a number of diverse 
roles of groups or individuals, whose goal is to effect posi-
tive change.14 15 These groups or individuals are typically 
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influential and charismatic people with high social and 
institutional status.16 Studies suggest that having at least 
one on- site staff member (normally a healthcare profes-
sional) who has undertaken some form of supplementary 
training in a specific topic area will help improve the 
practice in that area, the quality of care and the health 
outcomes for the service users.14 17–21 Therefore, providing 
additional training a local healthcare professional who 
has a key role in the implementation of the new interven-
tion to create a local champion seems a viable approach 
to test and determine whether it results in better imple-
mentation and, ultimately, better patient outcomes.

Before evaluating the effectiveness of a champion to 
support implementation of the BeST intervention, it is 
important to investigate its feasibility.22 This information 
is useful to optimise the champion training intervention 
for implementation. It is equally important to determine 
the optimal design for evaluation. Therefore, this study 
aims to:
1. Ascertain the feasibility of both training and using a 

champion to support implementation of the BeST in-
tervention in a Canadian public healthcare setting.

2. Explore the feasibility of using a cluster RCT as a po-
tential design for testing the effectiveness of the imple-
mentation strategy.

3. Explore the feasibility of collecting patient reported 
outcome measures in a Canadian public healthcare 
setting.

4. Identify further contextual barriers to the implementa-
tion of the BeST intervention.

METHODS
Design
For this mixed methods feasibility study, we will explore 
the feasibility of using a pragmatic cluster RCT to evaluate 
our implementation strategy. A qualitative interview study 
will provide further contextual information (figure 1). 
The trial is open and has completed recruitment of phys-
iotherapists. Data collection and delivery of the cham-
pion intervention is ongoing.

Inclusion and exclusion criteria
Publicly funded physiotherapy departments within NL, 
Canada, treating adult patients with LBP were eligible to 
participate. Additionally, clinical leads needed to be able 
to identify at least one departmental champion should 
they be allocated to the champion arm. We defined 
a champion as an MSK physiotherapist who (i) could 
commit the additional time for training, (ii) would be 
willing to provide support to their peers and (iii) demon-
strated enthusiasm towards the intervention to their 
manager. Physiotherapy departments who did not treat 
adult patients with LBP were excluded.

Site recruitment
For this feasibility study, we targeted all physiotherapy 
departments within NL’s public health sector who offer 
services to adult patients with LBP (n=17), with the aim 

of targeting a range of provinces across Canada should 
a fully powered study be conducted. Departments were 
sent a study information sheet and invited to participate. 
Interested departments were screened for eligibility and, 
where eligible, the clinical lead forwarded the study 
information sheet and consent form to physiotherapists 
treating LBP in their department. Physiotherapists who 
wanted to take part were asked to email their signed 
consent forms to the principal investigator.

Randomisation and allocation
To avoid contamination, we are using a cluster trial where 
the cluster is the physiotherapy department or a grouping 
of physiotherapy departments. The unit of randomisation 
is at the cluster level (eg, physiotherapy departments).

Special considerations when using a cluster design
A cluster design will not protect from all potential 
sources of contamination and therefore, we employed 
the following strategies to either mitigate or measure 
contamination:

 ► Within EH, physiotherapists may move between the 
two largest teaching hospitals. We will track any move-
ment of physiotherapists to ensure this is measured.

 ► Physiotherapist post- training outcomes are measured 
prior to randomisation to avoid performance bias.

Eligible clusters
While 17 physiotherapy departments in NL offer services 
to adult patients with LBP, the number of full time equiv-
alent (FTE) physiotherapists at each department varies 
considerably (from 1 to 7) based on the department’s 
geographic location. For this feasibility study, small rural 
sites with one FTE were grouped with the closest site to 
their region that had a larger number of physiotherapists 
to form a cluster.

Each cluster was pair matched on three factors prior to 
randomisation: (i) the number of full time physiothera-
pists within the cluster, since we anticipate that this will 
impact implementation of the BeST intervention, (ii) 
geography, since we anticipate that rural sites will face 
unique challenges to implementing the BeST interven-
tion group sessions and (iii) organisational relationships, 
since pre- existing relationships between rural sites could 
result in contamination. Prior to the start of recruit-
ment, the allocation sequence was generated using the 
random number function in Excel by an investigator not 
involved in outcome data collection. Treatment codes 
were placed sequentially into sealed opaque envelopes. 
After receiving a participant’s signed consent form, they 
were provided with details on how to complete the online 
BeST provider training. Once all participants within a 
cluster had completed the online training, the cluster was 
issued with a sealed envelope containing their group allo-
cation to either the intervention (champion) or control 
(no champion) arm. Each cluster was given a unique 
ID and each physiotherapist within a cluster was given a 
unique ID.
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Description of interventions
Online BeST provider training
1. The online content is provided by the University of 

Oxford through FutureLearn, a digital education 
platform. It includes self- directed reading, elective 
practice, skill rehearsal, multiple- choice questions, 
formative tests with feedback, interactive exercis-
es, discussion forums, multimedia (including videos 
demonstrating core skills in clinical scenarios) and 
stakeholder engagement materials.10

2. There are six core modules to complete (taking about 
12 hours) over a 6- week period. During this 6- week pe-

riod, course tutors from the University of Oxford mod-
erate discussions between learners and engage with 
the online community by answering questions about 
the course and the intervention.

3. All study participants retain permanent access to the 
training course.

Online BeST provider training+champion
The aim of the champion is to facilitate implementation 
of the BeST intervention into routine clinical practice by 
problem solving and developing solutions to identified 
implementation barriers. To address implementation 

Figure 1 Overview of participant flow through the study.
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barriers, champions will receive additional training and 
support. To maximise the usefulness of this training and 
support, it needs to be based on a good understanding 
of known or perceived barriers to carrying out the target 
behaviour.23 Several barriers to the implementation of the 
BeST intervention have been identified from previous 
work in the UK (detailed in the Introduction section). 
Two authors (HR and KB) have mapped these barriers to 
domains in the theoretical domains framework (TDF)24 
and to components of the Capability, Opportunity, Moti-
vation and Behaviour (COM- B) model,23 25 enabling rele-
vant behaviour change techniques (BCTs) from the BCT 
taxonomy to be identified. The BCT taxonomy provides 
a hierarchy of 93 BCTs based on psychological theory 
that can be used to target changes in desired behaviour 
(https://www. bct- taxonomy. com/).26 Identified BCTs 
were then critiqued against the APEASE criteria (Afford-
ability, Practicality, Effectiveness/Cost- effectiveness, 
Acceptability, Safety/Side- effects, Equity) to produce a 
shorter list of plausible BCTs to consider including in 
the champion intervention. The condensed list of BCTs 
encompass strategies that could be included in the cham-
pion training itself such as educating champions on 
the health consequences of not using a biopsychosocial 
approach, as well as implementation strategies that the 
champions could use within their cluster such as model-
ling the behaviour (use of a biopsychosocial approach) to 
peers (see table 1). To supplement this data from the UK, 
each champion will complete the COM- B self- evaluation 
questionnaire v1 to identify what support or training the 
champions believe they need to successfully implement 
the BeST intervention.25 The results from the COM- B 
questionnaire will be mapped by the same two authors 
(HR and KB) to the relevant TDF domains and, from 
this, BCTs known to target each domain will be identi-
fied. These BCTs will also be critiqued according to the 
APEASE criteria by the same two authors (HR and KB). 
At this point, the results from both the UK behavioural 
analysis and the COM- B questionnaire completed by the 
champions will be reviewed with the champions them-
selves. The purpose of this is to collaboratively decide 
which BCTs to include in (i) the champion training itself 
and (ii) the implementation strategies that the cham-
pions could use within their cluster, based on how useful 
and feasible the champions perceive the BCTs to be.

Outcomes
We will explore seven outcomes, designed to provide 
the information needed to design and conduct a fully 
powered implementation effectiveness type 3 hybrid 
study in the future.27 Type 3 hybrid studies test an imple-
mentation strategy while observing and gathering infor-
mation on the clinical intervention’s impact on relevant 
outcomes.27 Thus, the primary outcome in type 3 hybrid 
designs is the effectiveness of the implementation strategy 
on measures of adoption and fidelity to the clinical inter-
vention, and secondary outcome measures are patient- 
level effects (such as symptoms, function and service use), 

as well as health system- level effects (such as wait- times 
and efficiency). Figure 2 provides a timeline of key events 
through the study. The seven outcomes we will explore 
are:
1. Recruitment and retention of champions (physiother-

apists): we will aim to recruit and retain at least one 
champion per champion site for the study duration.

2. Recruitment of physiotherapists to complete the on-
line BeST provider training: we will assess reach of 
the online provider training by measuring the total 
number of physiotherapists who completed the train-
ing out of the total number of physiotherapists in NL 
who provide treatment to LBP patients in NL’s public 
healthcare sector.

3. BeST intervention implementation:
 – We anticipate that multiple physiotherapists per 

site will be recruited to complete the online BeST 
provider training. Given this, it may not be possi-
ble for each participating physiotherapist to deliver 
the BeST intervention in clinical practice within the 
study time period. Thus, we will measure how many 
times the BeST intervention is delivered per cluster.

 – We will calculate the percentage of LBP patients be-
ing treated in each physiotherapy department that 
received the BeST intervention and record reasons 
for any LBP patient who did not receive the BeST in-
tervention. We currently plan to have this outcome 
as our primary outcome if a fully powered study was 
conducted in the future.

 – We will record the process that each site worked 
through to deliver the BeST intervention.

 – Additionally, we will explore the best way to assess 
fidelity to the BeST intervention.

4. Identification of barriers to both the champion train-
ing intervention and the BeST intervention: we will ex-
plore barriers that inhibited implementation through 
semi- structured qualitative interviews with physiothera-
pists (see the Qualitative interview study section).

5. Feasibility of collecting outcome assessment data (phys-
iotherapists): we will collect self- reported data digitally 
on three occasions for all physiotherapists (i) baseline 
(pre- online BeST provider training), (ii) on comple-
tion of the online BeST provider training (prior to ran-
domisation) and (iii) 6 months after completion of the 
online BeST provider training. The local champions 
will complete an additional assessment post champion 
training. These outcomes are detailed in table 2.

6. Feasibility of collecting outcome assessment data (pa-
tients): clinical outcomes in a fully powered trial would 
be pain, disability, perceived recovery and satisfaction 
with treatment. Early engagement with physiotherapy 
departments in NL identified that most of these out-
come measures have been approved for use by the 
local Health Authorities in NL. However, we do not 
know how regularly these outcomes are used by phys-
iotherapists and thus, we will explore the feasibility of 
standardised use of these outcomes at baseline (first 
appointment) and discharge for all LBP patients.
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Table 1 Classification of known barriers from UK implementation data to the COM- B model and TDF with corresponding 
mapping to relevant BCTs

Identified implementation 
barriers

COM- B 
component 
identified 
in the 
behavioural 
analysis

TDF domains 
linking to COM- B 
component

BCTs linked with TDF domain that 
met the APEASE* criteria Contextual example of BCTs

 ► Logistics of setting up 
group sessions including 
(i) referral process for 
group sessions, (ii) space 
to run groups, (iii) making 
changes to clinical diaries 
and (iv) changing care 
pathways.

 ► Length of appointment 
times for initial 
assessment session.

 ► Staff capacity.
 ► Time to facilitate change.
 ► Funding/commissioning 

issues with group 
treatment sessions.

Physical 
opportunity

Environmental 
context and 
resources

1. Prompts/cues.
2. Restructuring of the physical 

environment.
3. Restructuring the social 

environment.

1. Place a note on each LBP referral card to 
prompt physiotherapists to consider the Back 
Skills Training intervention for that patient.

2. Negotiate with local governing bodies to use 
community facilities for the group sessions.

3. Encourage staff to support each other when 
making changes to clinical diaries.

 ► Lack of managerial 
support to implement the 
organisational changes 
needed.

 ► Peers who have not done 
the training failing to refer 
LBP patients to the Back 
Skills Training programme.

Social 
opportunity

Social influences  ► Information about others’ approval.
 ► Social support (emotional).
 ► Social support (practical).
 ► Modelling or demonstrating the 

behaviour.
 ► Identification of self as role model.
 ► Social reward.

 ► Provide information that a CBT based 
approach is being used internationally and is 
recommended in latest guidelines.

 ► Provide emotional (such as reassurance) and 
practical support (such as providing materials) 
to peers.

 ► Provide peer modelling by enabling peers 
to observe Back Skills Training intervention 
sessions.

 ► Identify a physiotherapist as a ‘champion’ of 
the intervention.

 ► Provide verbal reward when implementing the 
Back Skills Training intervention.

 ► Concerned that 
patients expect more 
manual treatment from 
physiotherapy.

 ► Concerned about patient 
drop out.

 ► Sceptical about the 
intervention working.

Reflective 
motivation

Social/professional 
role/identity

No BCTs for this domain   

Beliefs about 
capabilities

 ► Verbal persuasion about capability.  ► Verbal persuasion that their peers can deliver 
Back Skills Training intervention.

Optimism  ► Verbal persuasion about capability.  ► See above.

Intentions  ► Behavioural contract.  ► Sign a contract agreeing to implement the 
Back Skills Training intervention.

Goals  ► Goal setting (outcome).
 ► Goal setting (behaviour).
 ► Review of outcome goal(s).
 ► Review behaviour goals.
 ► Action planning (including 

implementation intentions).

 ► Set goals based on outcomes such as to 
have delivered two cycles of the Back Skills 
Training intervention within 6 months.

 ► Set goals on behaviour such as to refer 80% 
of NS LBP patients to the Back Skills Training 
intervention.

 ► Review goals at staff meetings.
 ► Produce a detailed action plan on how the 

goals will be achieved.

  Beliefs about 
consequences

 ► Social and environmental 
consequences.

 ► Provide education around the anticipated 
impact on wait list times by delivering the 
Back Skills Training intervention.

 ► Anxiety about delivering 
something new.

Automatic 
motivation

Emotion  ► Reduce negative emotions.
 ► Monitoring of emotional 

consequences.
 ► Social support (emotional).

 ► Problem solving with peers.
 ► Self- reflection after delivering each Back Skills 

Training intervention session (for champion 
and peers).

 ► Social support (emotional)—see above.

 ► Difficultly selecting which 
patients are suitable for 
the programme.

Psychological 
capability

Knowledge  ► Feedback on behaviour.
 ► Health consequences.

 ► Assess whether patients not referred to the 
intervention would have been eligible and give 
this feedback to physiotherapists.

 ► Provide education on the effectiveness 
of the intervention compared with routine 
physiotherapy.

*Affordability, Practicality, Effectiveness/Cost- effectiveness, Acceptability, Safety/Side- effects, Equity
APEASE, Affordability, Practicality, Effectiveness/Cost- effectiveness, Acceptability, Safety/Side- effects, Equity; BCT, behaviour change technique; COM- B, Capability, Opportunity, 
Motivation and Behaviour; LBP, low back pain; TDF, theoretical domains framework.
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7. Acceptability of the champion training intervention: 
acceptability is a multifaceted construct and should 
be assessed from a variety of angles.28 Therefore, we 
will measure (i) attrition of the champions (assessing 
burden), (ii) attendance at training sessions (these 
can be delivered to individuals where clinical diaries 
prevent a group format) (assessing opportunity cost), 

(iii) training satisfaction (assessing experience), (iv) 
training usefulness (assessing affective attitude), (v) 
champions perception of their competence to over-
come implementation issues in the clinic and (as-
sessing perceived competence) (vi) intention to use 
the training strategies in the clinic setting (assessing 
intention).

Figure 2 Timeline showing key events. BeST, Back Skills Training; COM- B, Capability, Opportunity, Motivation and Behaviour; 
PT, physiotherapists.

Table 2 Physiotherapist outcomes, assessment tools and time points

Outcomes
Assessment tool

Timepoint

Pretraining
Post online 
BeST training

Post champion 
training

End of study 
assessment

All physiotherapists

Training completion Training certificate on completion 
of all modules

  x     

Knowledge Multiple- choice questionnaire 
testing theoretical and 
procedural knowledge of BeST

x x     

Attitudes and beliefs The Pain Attitudes and Beliefs 
Scale for Physiotherapists 
(PABS- PT)

x x     

Self- efficacy Four item Perceived 
Competence Scale (PCS)

  x   x

Training satisfaction Single- item satisfaction question   x   x

Implementation intention Single- item intention to 
implement the BeST intervention 
question

  x   x

Usefulness Single- item usefulness question   x   x

Champions only           

Attendance No. of training sessions attended     x   

Attrition No. of dropouts     x   

Training satisfaction Single- item satisfaction question     x   

Training usefulness Single- item usefulness question     x x

Competency Four item Perceived 
Competence Scale (PCS)

    x x

Intention to use champion 
training

Single- item implementation of 
training intention question

    x   

BeST, Back Skills Training.
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Sample size
As this is a feasibility trial, a formal (effectiveness- based) 
sample size calculation was not conducted. We pragmat-
ically recruited all eligible public health sector physio-
therapy departments in NL, Canada.

Data analysis
Participant characteristics will be summarised using 
mean and SD for continuous variables and number and 
percent for categorical variables. We will use descriptive 
statistics to report outcomes. Continuous measures will 
be reported as mean differences with 95% CIs and binary 
outcomes will be reported as proportions.

Between group inferential comparisons will not be 
performed since the study is not powered for this analysis. 
All analyses will follow the intention- to- treat principle.

We will measure cluster effect to inform future study 
design. The intracluster correlation coefficient (ICC) 
will be calculated between the different clusters for the 
outcome of the percentage of LBP patients being treated 
that received the BeST intervention. The ICC value will 
inform the sample size calculation for the future phase 
III trial.29

Since this is a feasibility study, we have developed 
criteria based on recommendations from Avery et al30 to 
determine whether to progress to a fully powered trial 
(table 3).

Qualitative interview study
We will conduct semi- structured interviews with physio-
therapists to explore physiotherapists’ experiences of 
using the online BeST provider training and delivering 
the BeST intervention including barriers and facilitators 
to setting up the groups as part of routine care. Addi-
tionally, we will explore the champions’ experiences of 
both the champion training and the implementation of 
the BeST intervention. We will use a purposive sampling 
method, interviewing at least one physiotherapist from 
each cluster and will target an equal mix of physiother-
apists who implemented the BeST intervention and 
those who did not. We will interview all physiotherapy 
champions.

The interview guide will be divided into two parts. The 
first part will explore the physiotherapists’ experiences of 
using the online BeST provider training and delivering 
the BeST intervention. The second part will explore phys-
iotherapists’ barriers and facilitators with implementing 
the BeST intervention in practice, this section will be 
informed by the COM- B model within the Behaviour 
Change Wheel.23 25 Using this model ensures the inter-
view guide covers all factors thought to be important to 
the implementation of an intervention from individual 
and organisational context to personal motivation. Semi- 
structured interviews will be conducted over the phone 
at physiotherapists’ convenience by a research assistant 
trained with a master’s degree in psychology and trained 
in qualitative interviewing techniques. All interviews will 
be audio- recorded, transcribed and uploaded into NVivo 
for data processing and analysis by two research assistants.

Data analysis
Physiotherapist experience data will be based on an 
inductive thematic analysis drawing on constructivist 
grounded theory (open coding and constant compar-
ison).31 Barriers and facilitators data will be analysed 
based on the COM- B model will be used to understand 
and contextualise the data around barriers and facilita-
tors for future implementation.24

Integration of quantitative and qualitative data
Integration of both quantitative and qualitative data is 
essential for mixed methods research.32 Both data sets 
will be analysed concurrently and independently of each 
other. Subsequently, datasets will be assessed for comple-
mentarity. This will include using the qualitative data 
to illuminate and expand on quantitative outcomes to 
achieve a more comprehensive and meaningful under-
standing of (i) the feasibility and acceptability of the 
implementation strategy (online BeST provider train-
ing+champion) and (ii) barriers to completing the online 
BeST provider training (and champion training where 
applicable) and implementing the BeST intervention in 
practice.33

Table 3 Feasibility study progression criteria

Red Amber Green

Recruitment: number of champions recruited 
per cluster

0 1 2

Outcome data: percentage of champions 
completing post champion training outcomes

<33% (ie, <2 of 6 
champions)

33%–83% (ie, 2–4 
champions)

>83%
(95% CI 46.3% to 97.0%)
(ie, >4 of 6 champions)

Adherence: percentage of champion training 
sessions attended

<33% (ie, <2 of 6 
champions)

33%–66% (ie, 2–3 of 6 
champions)

>66%
(95% CI 30.0% to 90.3%)
(ie, >3 of 6 champions)

When planning modifications for the main trial we will also look at the usefulness and satisfaction of the champion training from the 
quantitative and qualitative data collected and make modifications where necessary. We will also assess whether there was contamination 
between clusters when considering future study design.
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Patient and public involvement
Patients and members of the public were involved at the 
collaborative level in identifying and prioritising this 
research project during a key stakeholder engagement 
session for improving the management of LBP at Memo-
rial University. Our patient partner, BT, was involved in 
the development of this protocol at an ‘inform’ level as 
per the IASP2 guidelines34 and will be involved at the 
‘consult’ level at the dissemination stage to help translate 
key messages from the results.

ETHICS AND DISSEMINATION
This study was approved by the NL Health Research 
Ethics Authority in December 2018. Participants gave 
their informed consent to participate and were made 
aware that they can withdraw from the study at any time. 
Data will be stored securely on a password- protected 
computer accessible only to the research team. Study data 
and materials sent for publication will be aggregated and 
anonymised. Results will be disseminated through peer- 
reviewed academic journals, national and international 
conferences and public events. Results will be dissem-
inated to all participants as well as patients with LBP 
through our patient partner and their network. Addi-
tionally, we will produce a research snapshot of the study 
results that will be shared on social media. The study has 
been open for recruitment since September 2019 and will 
continue until July 2020.
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