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Abstract 

Background: Physical inactivity is a leading risk factor for chronic disease. Brief physical activity counselling deliv-
ered within healthcare systems has been shown to increase physical activity levels; however, implementation efforts 
have mostly targeted primary healthcare and uptake has been sub-optimal. The Brief Physical Activity Counselling by 
Physiotherapists (BEHAVIOUR) trial aims to address this evidence-practice gap by evaluating (i) the effectiveness of a 
multi-faceted implementation strategy, relative to usual practice for improving the proportion of patients receiving 
brief physical activity counselling as part of their routine hospital-based physiotherapy care and (ii) effectiveness of 
brief physical activity counselling embedded in routine physiotherapy care, relative to routine physiotherapy care, at 
improving physical activity levels among patients receiving physiotherapy care.

Methods: Effectiveness-implementation hybrid type II cluster randomised controlled trial with embedded economic 
evaluation, qualitative study and culturally adapted patient-level outcome measures. The trial will be conducted 
across five hospitals in a local health district in Sydney, Australia, with a lower socioeconomic and culturally diverse 
population. The evidence-based intervention is brief physical activity counselling informed by the 5As counselling 
model and behavioural theory, embedded into routine physiotherapy care. The multi-faceted strategy to support the 
implementation of the counselling intervention was developed with key stakeholders guided by the Consolidated 
Framework for Implementation Research and the Capabilities, Opportunities, Motivation-Behaviour (COM-B) theo-
retical model, and consists of clinician education and training, creating a learning collaborative, tailored strategies to 
address community referral barriers, team facilitation, and audit and feedback. Thirty teams of physiotherapists will 
be randomised to receive the multi-faceted implementation strategy immediately or after a 9-month delay. Each 
physiotherapy team will recruit an average of 10 patients (n=300) to collect effectiveness outcomes at baseline 
and 6 months. The primary effectiveness outcome is self-reported planned physical activity using the Incidental 
and Planned Exercise Questionnaire, and the primary implementation outcome is reach (proportion of eligible new 
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Contributions to the literature

• Physical inactivity is a leading risk factor for chronic 
disease and increases the economic burden on health-
care systems. Brief physical activity counselling embed-
ded in healthcare can reduce physical inactivity, but 
implementation has been sub-optimal. This study 
addresses this important evidence-practice gap.

• This study will test both the implementation and effec-
tiveness of brief physical activity counselling delivered 
by hospital-based physiotherapists to patients living in 
a lower socioeconomic and culturally diverse areas.

• This study will contribute to the recognised gap in the 
literature on diverse participant recruitment into tri-
als by testing targeted approaches to recruit and retain 
patients from culturally and linguistically diverse popu-
lations.

Background
Physical activity counselling refers to a component of 
patient consultation aimed at changing physical activity 
behaviour as a means of primary or secondary prevention 
of lifestyle-related chronic health conditions [1]. Physical 
activity counselling interventions that are underpinned 
by theoretical models of behaviour change and incorpo-
rate behaviour change techniques including identifying 
barriers, self-monitoring, goal setting and feedback have 
been shown to increase physical activity in the general 
population [2–4] as well as people with physical disabili-
ties [5]. Brief physical activity counselling interventions 
such as the 5As approach (Assess, Advise, Agree, Assist 
and Arrange) [1] have shown to enhance physical activity 
with small to medium effects when delivered in health-
care settings by medical practitioners, practice nurses, 
physiotherapists and other healthcare professionals 
[6–8].

International [9, 10] and national [11] health organi-
sations recommend that health professionals promote 
physical activity within their routine practice, and health 
professionals themselves strongly believe that they should 
be doing this [12, 13]. However, healthcare systems have 
failed to implement and scale-up physical activity pro-
motion. Surveys of health professionals [12–15], audits 

of medical records [16] and surveys of patients [16–19] 
from around the world confirm that physical activity pro-
motion, including counselling, is not routinely delivered 
in healthcare. Health professionals report that common 
barriers to delivery of this intervention include insuffi-
cient reimbursement, resources, time, knowledge, skills, 
training, protocols and organisational routines that do 
not support implementation [12, 13, 20, 21].

Physiotherapists are ideally placed to deliver physical 
activity counselling within their routine healthcare inter-
actions. Physiotherapists can effectively deliver physical 
activity counselling [22], and patients see them as trust-
worthy physical activity messengers [23]. Physiothera-
pists have expertise in exercise prescription for a range 
of different health conditions and typically see patients 
on multiple occasions over an extended period which is 
ideal for supporting behaviour change [24]. Physiothera-
pists surveyed around the world agree that the promo-
tion of physical activity should be part of their clinical 
role [25–28]. However, current efforts to put this into 
practice have been sub-optimal with only 36 to 54% of 
physiotherapists surveyed in different countries report-
ing they promote physical activity beyond therapeutic 
exercise to 10 or more patients per month [25, 26, 28]. 
Physiotherapists report similar barriers to implementa-
tion as other healthcare professionals [25–28].

The Brief Physical Activity Counselling by Physi-
otherapists (BEHAVIOUR) cluster randomised con-
trolled trial will aim to address this evidence-practice 
gap by delivering a multi-faceted implementation 
strategy to teams of hospital-based physiotherapists 
to support them to implement brief physical activ-
ity counselling into routine care, which will, in turn, 
increase physical activity levels of patients receiving 
physiotherapy. A cluster design has been chosen to 
avoid the risk of contamination among individual phys-
iotherapists working together within clinical teams. 
Although there is strong evidence for brief physical 
activity counselling in healthcare, few studies have been 
conducted with physiotherapists working in a public 
hospital setting, and few studies have been conducted 
in lower socioeconomic areas with patients from cul-
turally and linguistically diverse backgrounds. Conse-
quently, we cannot be certain that the implementation 

physiotherapy patients who receive brief physical activity counselling). Secondary effectiveness and implementation 
outcomes will also be collected.

Discussion: This project focuses on physiotherapists as health professionals with the requisite skills and patterns of 
practice to tackle the increasing burden of chronic disease in a high-risk population.

Trial registration: ANZCTR, ACTRN 12621 00019 4864. Registered on 23 February 2021.

Keywords: Physical activity, Physical therapy, Counselling, Implementation, Healthcare, Behaviour change

https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=381152&isReview=true
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of brief physical activity counselling in this setting will 
increase the physical activity levels of the population of 
interest. Therefore, we will conduct an effectiveness-
implementation hybrid type II study [29] with equal 
interest in implementation and effectiveness outcomes. 
This design is particularly suited to situations such as 
ours where there is good buy-in in the clinical setting, 
but intervention effectiveness is not yet known for this 
particular setting and population [30].

The co-primary effectiveness and implementation 
research questions are as follows:

1. Do patients receiving physiotherapy care partici-
pate in greater amounts of planned physical activ-
ity at 6 months if their physiotherapist received the 
multi-faceted implementation strategy to support the 
implementation of brief physical activity counselling 
in routine care, compared to patients whose physi-
otherapist did not receive the multi-faceted imple-
mentation strategy (primary effectiveness outcome)?

2. Do a greater proportion of patients receive brief 
physical activity counselling within routine physi-
otherapy care by physiotherapists who have received 
the multi-faceted implementation strategy compared 
to those who have not (reach, primary implementa-
tion outcome)?

Secondary research questions are as follows:

1. Do patients receiving physiotherapy care participate 
in greater amounts of overall physical activity (self-
reported, device-based [sub-sample]), report greater 
function and quality of life, fewer barriers to physi-
cal activity and better impressions of physiotherapy 
care at 6 months if their physiotherapist received the 
multi-faceted implementation strategy to support the 
implementation of brief physical activity counselling 
in routine care, compared to patients whose physi-
otherapist did not receive the multi-faceted imple-
mentation strategy?

2. What is the adoption, reach, dose delivered, fidel-
ity and sustainability of the delivery of brief physical 
activity counselling in routine physiotherapy care, 
and the delivery of the multi-faceted implementation 
strategy?

3. What are physiotherapists’ experiences and reported 
barriers and facilitators to engage with the multi-fac-
eted implementation strategy and delivering physi-
cal activity counselling within routine physiotherapy 
care?

4. What is the cost-effectiveness of the multi-faceted 
implementation strategy and delivery of physical 
activity counselling in routine physiotherapy care?

5. How successful are the targeted trial participation 
approaches for optimising participation of patients 
from Culturally and Linguistically Diverse (CALD) 
backgrounds in the trial, in terms of reach and reten-
tion?

We hypothesise that physiotherapists who receive the 
multi-faceted implementation strategy will be better able 
and more motivated to incorporate brief physical activity 
counselling into routine care (measured by reach, dose 
delivered and fidelity of the physical activity counselling) 
than physiotherapists who have not received the multi-
faceted implementation strategy. In turn, we hypothesise 
that patients who receive their physiotherapy care from a 
physiotherapist who has participated in the multi-faceted 
implementation strategy will be more likely to achieve 
greater amounts of planned physical activity at 6-month 
follow-up than patients who receive physiotherapy care 
from a physiotherapist who has not yet participated 
in the multi-faceted implementation strategy. We also 
hypothesise that the multi-faceted implementation strat-
egy will be a cost-effective way to achieve practice change 
and greater physical activity among patients.

Methods
Design
A cluster randomised controlled superiority trial with 
two parallel groups and 30 clusters will be undertaken. 
Qualitative and economic evaluation sub-studies, and 
cross-cultural adaptations of patient-level outcome 
measures will be embedded in the trial. The study will 
use an effectiveness-implementation hybrid type II 
design [29]. The trial design is presented in Fig. 1 and is 
guided by the Consolidated Standards of Reporting Tri-
als (CONSORT): extension to cluster randomised con-
trolled trials [31] and reported according to the Standard 
Protocol Items: Recommendations for Interventional 
Trials (SPIRIT) [32], the Standards for Reporting Imple-
mentation Studies (StaRI) Statement [33] and the TIDieR 
framework for evidence-based intervention description 
[34]. This study was approved by the South Western Syd-
ney Local Health District Human Research Ethics Com-
mittee (2019/ETH13622; 2019/STE17765) and registered 
prospectively on the Australian and New Zealand Clini-
cal Trials Registry (ACTRN12621000194864).

Consumer and health professional input
This study was co-designed with our clinical investigators 
(MJ, BB, BS) and refined with local health professional 
input including physiotherapy managers and senior and 
junior physiotherapists via informal consultations and 
site visits, and formally via survey [24] as part of pre-
implementation work led by LH. Consultation with staff 
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Fig. 1 Flow diagram of study design
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from the District Multicultural Health Service informed 
our targeted approaches to include diverse participants 
and consumer representatives from the District and our 
research Institute Consumer panels provided input on 
patient-facing resources.

Study sites and participant groups
This trial will be conducted across the South Western 
Sydney Local Health District (SWSLHD), a large health 
district within the state of New South Wales, Australia. 
This district includes lower socioeconomic areas, services 
almost one million people in both suburban and rural 
communities, 51% of households speak a language other 
than English at home and physical activity levels are 9% 
lower than the state average [35, 36]. The health district 
includes five public hospitals employing approximately 
166 physiotherapists, and this study will recruit through 
physiotherapy departments at all five hospitals.

Therapist inclusion criteria
A hospital clinical team that provides a service for inpa-
tients or outpatients within SWSLHD and has one or 
more physiotherapists within the team will form each of 
the 30 clusters. The size of clinical teams is likely to be 
different across different areas of physiotherapy and hos-
pitals. Examples of clinical teams likely to be recruited 
include musculoskeletal outpatients, inpatient rehabilita-
tion and pulmonary rehabilitation. For the clinical team 
to be included in the trial there needs to be at least one 
physiotherapist within the team interested in participat-
ing and who meets the following eligibility criteria: they 
anticipate they will remain employed within SWSLHD 
for the next 12 months, are either permanent or on ≥ 
6-month rotation in the identified clinical team, would 
treat ≥ 10 new eligible adult patients within their clini-
cal team over a 3-month period and are not working in 
a split role across two clinical teams that have both been 
identified as potential clusters for the trial to avoid poten-
tial contamination.

Patient inclusion criteria
Patients will be recruited by the participating physiother-
apists in each of the 30 clusters. Patient participants are 
likely to be affected by common and/or burdensome con-
ditions such as, but not limited to, osteoarthritis, lower 
limb amputations, chronic pain, stroke, brain injury, car-
diac and pulmonary disease. Patients will be eligible if 
they are at least 18 years old, are new patients of one of 
the participating physiotherapists during the recruitment 
period, live in the community (as opposed to residential 
care), able to leave their home without physical assis-
tance from another person but may use a walking aid or 

wheelchair (anticipated within 6 months of recruitment), 
are without major cognitive impairment (e.g., diagnosis 
of dementia), do not have any medical reasons for which 
interventions aimed at increasing physical activity would 
be contra-indicated and have sufficient language capabili-
ties to respond to written questionnaires in English, Ara-
bic or Vietnamese.

Recruitment and allocation
Clinical teams
Thirty clinical teams will be recruited as clusters and 
randomised to either the immediate-implementation 
group (who will receive the multi-faceted implementa-
tion strategy immediately) or the waitlist control group 
(who will receive an updated version of the multi-faceted 
implementation strategy at the end of the trial). Eligible 
clinical teams will be identified by the Chief Investiga-
tor (LH) in collaboration with the District Physiotherapy 
Director (MJ) and the Physiotherapy Head of Depart-
ment at each hospital site. The Chief Investigator will 
present the study protocol at department meetings and 
the Head of Department will then liaise with their staff 
regarding interest and eligibility to participate. Physio-
therapists within eligible teams who agree to participate 
will be consented prior to the team being randomised. 
The randomisation schedule will be generated and man-
aged by the Clinical Trials Centre at The University of 
Sydney who are not involved in the recruitment of clus-
ters to ensure concealed allocation. The randomisation 
schedule includes minimisation based on the average 
number of occasions of service delivered by each clini-
cal team (high dose vs. low dose i.e. equal to or above vs. 
below the median number of occasions of service) [24]. 
When there is a team(s) to randomise, the Chief Investi-
gator will email the Clinical Trials Centre who will com-
plete the randomisation and email the team allocation 
within 24 h.

Patient‑participants
Consecutive new patients of participating physiothera-
pists within the 30 clinical teams who meet the eligibil-
ity criteria will be invited to participate in the study by 
their treating physiotherapist. Each eligible patient will 
be provided with a written participant information sheet 
and encouraged to discuss their participation with family. 
At their next physiotherapy session, the physiotherapist 
will consent the patient and provide them with a paper-
based survey to complete. The patients will be blinded to 
the implementation aspect of the study and told the focus 
is to evaluate how people recover and get back to activity 
after receiving physiotherapy care.
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Evidence‑based intervention
The evidence-based intervention to be implemented 
into practice is brief physical activity counselling 
embedded in routine care by hospital-based physi-
otherapists. The intervention development has been 
led by LH with oversight from CG who has extensive 
expertise in developing behaviour change interven-
tions. The intervention is based on current evidence of 
effective elements of physical activity counselling [2, 4] 
and is informed by the 5As model of brief counselling 

(Assess, Advise, Agree, Assist, Arrange) [1] and behav-
ioural theory [37, 38], with the use of motivational 
interviewing techniques and culturally appropriate 
language to ensure person-centred care. Table  1 pro-
vides details of the components of the intervention 
using the TIDieR checklist [34]. Any adaptations to the 
counselling intervention throughout the trial will be 
documented using the Framework for Reporting Adap-
tations and Modifications to evidence-based interven-
tions [39].

Table 1 Evidence-based intervention description using the Template for Intervention Description and Replication (TIDieR) checklist

Brief name Brief physical activity counselling within routine physiotherapy care

Why Physical inactivity is a global health problem, with estimated 5.3 million deaths per year. Brief physical activity counselling (e.g. 
5As model) [1] delivered by healthcare professionals as part of routine care is seen as opportunistic healthcare to address a 
public health problem. Evidence indicates that for every 12 sedentary people who receive physical activity counselling within 
healthcare at least one will increase activity to meet physical activity guidelines for health benefits [6]. As a public health inter-
vention, this has the potential for community-based health benefits and healthcare cost savings. A theoretical basis combining 
Capability Opportunity Motivation-Behaviour change theory and Self Determination Theory informs intervention components 
and underpins patient materials.

What procedures Patients receive their usual physiotherapy care to address the therapeutic reason that they have been referred for physiother-
apy. Within this routine care, the physiotherapist will incorporate brief physical activity counselling comprising the following:
 ➢ Ask: Raise the topic of physical activity with permission (use motivational interviewing techniques and consider cultural 
influences throughout).
 ➢ Assess: Current physical activity level (objective and/or subjective); influences on physical activity using COM-B model.
 ➢ Advise: Discuss the benefits of physical activity; benefits of change; amount, type and intensity of physical activity (use 
elicit-provide-elicit framework).
 ➢ Agree: Collaboratively set 6–12-month behavioural sustainable goal(s); set short-term physical activity goals (use confi-
dence scales for goal setting); develop action plan: what, where, when, how much, who with (include what if…. to anticipate 
barriers).
 ➢ Assist: Self-monitoring strategy (checklist, practice sheet, step count), assess/re-assess physical activity and goals, discuss 
barriers/facilitators, collaboratively identify community/home physical activity options, share plan for social support, build 
competence, control, connection (Self-Determination Theory).
 ➢ Arrange: Referral/contact/recommendation for healthcare/community/home-based physical activity, social support for 
practical (e.g. transport), emotional and motivational (e.g. family, friend, neighbour, carer, exercise/health professional)

What materials Physiotherapists have access to a Microsoft Teams site that includes patient-facing resources:
 ➢ Handouts on physical activity guidelines and benefits of physical activity for a range of health conditions and produced 
by a number of organisations (e.g. Moving Medicine UK, Arthritis Association Australia, Australia National Disability Service 
Scheme, Cancer Council of Australia). Where available, handouts are available in English, Arabic and Vietnamese.
 ➢ Worksheets developed from a range of organisations (e.g. Agency for Clinical Innovation, National Institute on Aging)
 ➢ Study-developed worksheets including action plans, goal setting sheets, practice sheets, checklists, pedometer recording 
sheets, activity diary, Smartphone step counting instructions.
 ➢ Study-developed searchable activity directory with details of local physical activity opportunities that can be searched 
based on type of activity, cost, location.
In addition, each team was provided with 10 pedometers (Yamax CW300) to use as they wished with patients.

Who provided The intervention will be delivered by tertiary trained physiotherapists employed in the local health district who consent to 
participate in the study. Physiotherapists in the teams randomised to the immediate group, will receive the multi-faceted 
implementation strategy to support them to deliver physical activity counselling within routine care.

How The physical activity counselling is delivered within routine care. How routine care is delivered may differ between teams 
and hospital sites but is most likely to be face-to-face (some virtual if COVID-19 restrictions apply). Any handouts, booklets or 
pedometers will be provided during the face-to-face session.

Where Where the intervention is delivered may differ between teams and hospital sites but is likely to be delivered in an inpatient, 
outpatient or community setting within the boundaries of South Western Sydney Local Health District in the state of New 
South Wales, Australia.

When and how much The frequency and duration of routine care will differ between services and sites and patient types. Data collected as part of 
pre-implementation work found that regardless of setting (inpatient, outpatient, mixed), physiotherapists reported an average 
of at least six occasions of service per patient lasting over 30 min per session [24]. Brief physical activity counselling is likely to 
be < 5min within these usual care sessions.

Tailoring This is a tailored intervention. Depending on patient type, setting and frequency of interaction, the components of physical 
activity counselling will be incorporated. The core elements that all should receive include assess, advise and arrange using 
motivational interviewing techniques.
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Multi‑faceted implementation strategy
The multi-faceted implementation strategy will be deliv-
ered by the research team to clinical physiotherapists 
randomised to the immediate-implementation group 
within their clinical teams (where possible) to support 
them to incorporate brief physical activity counselling 
into their routine practice. The primary implementa-
tion strategies will include education, training, tailored 
strategies to address community referral barriers, crea-
tion of a learning collaborative across the district, team 
facilitation, and audit and feedback to build clinicians’ 
Capabilities, Opportunities and Motivations to deliver 
brief physical activity counselling within routine care (see 
Table 2).

The development and delivery of the multi-faceted 
implementation strategy is led by LH (with input from 
CG and BB for the education and training aspects) who 
has a 17-year experience as a clinical physiotherapist, 
has had training in behaviour change methodology, 
implementation science and motivational interview-
ing, and holds an honorary position in the local health 
district. The Consolidated Framework for Imple-
mentation Research (CFIR) [42] has been used as an 
overarching framework to guide the multi-faceted imple-
mentation strategy development (see Supplemental file 
1). The implementation strategies were derived from 
the Expert Recommendations for Implementing Change 
(ERIC) project [40] and the Behaviour Change Wheel 
[37] and are informed by literature describing barriers 
that physiotherapists report stop them from incorporat-
ing brief physical activity counselling into routine prac-
tice [25–28] as well as local barriers identified during 
informal consultations and a formal survey with clinical 
physiotherapists in the district as part of pre-implemen-
tation work [24]. Any adaptations to the implementation 
strategies will be documented throughout the trial using 
the Framework for Reporting Adaptations and Modifica-
tions to implementation strategies [43].

Data collection methods and outcome measures
As a hybrid type II study [29], patient-level effective-
ness and implementation outcomes will be measured. 
All effectiveness outcomes (excluding device-measured 
physical activity and impressions of physiotherapy) as 
well as demographic information and co-morbidities 
will be assessed at baseline to enable a description of 
the patient-participant’s baseline characteristics and to 
obtain values to enter as covariates in the models com-
paring groups at follow-up. At the time of consent, the 
treating physiotherapist will provide the participant with 
a copy of the paper-based survey. This will be completed 
independently by participants or assisted by study staff 

over the telephone who are blinded to physiotherapy 
team allocation. At 6 months post-baseline, follow-up 
paper-based surveys will be mailed to participants and 
followed up by blinded research staff if surveys are not 
returned by mail.

Primary effectiveness outcome
Self-reported time (hours/week) spent in planned physi-
cal activity over the last 7 days at 6 months from baseline. 
This will be measured using the planned activity subscale 
of the Incidental and Planned Exercise Questionnaire 
(IPEQ). The self-report IPEQ has excellent psychometric 
properties and assesses the level of physical activity relat-
ing to both basic and more demanding activities [44]. 
Planned physical activity includes total time spent par-
ticipating in exercise classes, home exercise, other sport 
or physical recreation activities, and walking for exercise.

Primary implementation outcome
The primary implementation outcome is reach, defined 
as the proportion of eligible new physiotherapy patients 
who receive brief physical activity counselling within 
routine physiotherapy care, measured from a checklist 
completed by the physiotherapists.

Secondary effectiveness outcomes

IPEQ_total The total physical activity (planned and 
incidental) will be measured using the total time in 
hours/week self-reported using the IPEQ. The total phys-
ical activity includes the total time spent participating in 
planned physical activity as well as other walks, outside 
gardening and maintenance and time on feet indoors.

Average step count per day This is measured using Acti-
graph accelerometer model GT3X (Pensacola FL USA). 
The Actigraph GT3X is a non-invasive tri-axial acceler-
ometer. Participants will be instructed to wear the accel-
erometer for 7 consecutive days during waking hours 
(except during water activities or bathing). Daily step 
count will be averaged over valid weartime days (≥10 h 
per day) to give average steps per day as the variable of 
interest. This measure will only be collected for a sub-
sample of the patient participants due to resources and 
as a way of testing the feasibility of device-based physical 
activity measurement for future scale-up studies.

Patient‑Reported Outcomes Measurement Informa‑
tion System (PROMIS‑29 v2) The PROMIS-29+2 Pro-
file v2.1 will be used to assess the physical functioning 
and mental wellbeing of participants. The PROMIS-29 
includes a numeric rating (0 to 10) pain intensity scale 
and seven health domains (physical function, anxiety, 
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depression, fatigue, sleep disturbance, participation in 
social roles and activities, and pain interference) each 
rated on a 5-point scale. Additionally, participants will 
be asked to answer two items from Cognitive Function 
– Abilities (PC6r and PC27r), so preference-based scores 
can be calculated [45, 46]. Seven domain scores, a pain 
intensity score and physical and mental health summary 
scores will be generated (raw and T-score) with prelimi-
nary evidence supporting the reliability and validity of 
this tool [47].

EuroQOL‑5D (EQ5D‑5L) Utility-based quality of life 
will be measured using the EQ5D-5L, a 5-item quality 
of life scale measuring the domains of mobility, self-care, 
usual activities, pain or discomfort and anxiety or depres-
sion, each rated on a 5-point scale ranging from no prob-
lems with that domain to extreme problems or unable to 
do that domain. In addition, there is a visual analogue 
scale from 0 to 100 to indicate their current health status, 
with zero being the worst imaginable health status and 
100 being the best imaginable health status. The EQ5D-
5L provides five domain scores, visual analogue scale 
score (0 to 100) and overall health utility score [48, 49].

Barriers to Physical Activity Questionnaire for People 
with Mobility Impairments (BPAQ‑MI) Barriers to par-
ticipation in physical activity will be measured using the 
BPAQ-MI [50]. This scale measures barriers to physical 
activity across the intrapersonal, interpersonal, organi-
sational, and community domains and has shown good 
test-retest reliability and construct validity [50]. This 
scale lists 63 potential barriers within eight domains 
(health, beliefs/attitudes towards physical activity, 
friends, family, facility-built environment, staff/program/
policy, community-built environment and safety) for the 
responder to identify barriers limiting their participa-
tion in physical activity. Any reported barrier is rated on 
a 5-point scale as to how limiting it is. Each barrier has 
an item weighting which is multiplied by the score for 
that barrier between 0 and 5. The eight domains and total 
scores are calculated.

Healthcare evaluation A study-specific questionnaire 
will collect information on the participant’s impressions 
of their health care. Specifically, it will ask if they received 
advice about physical activity from their physiotherapist 
or other healthcare providers and if they experienced 
any adverse events while participating in physical activity 
over the last 6 months.

Healthcare utilisation This will be collected within 
New South Wales Health directly from the Activity-
Based Management portal. The frequency of all health 

encounters captured by this system (i.e., hospitalisations, 
emergency department presentations and non-admitted 
activities such as specialist consultation and physiother-
apy) that participants from both groups have during the 
6-month trial period will be collected and costed using 
routine sources including DRG-based costs from the 
National Hospital Cost Data Collection [51] for inpatient 
presentations and Medical Benefits Schedule (MBS) and 
Pharmaceutical Benefits Schedule (PBS) for outpatient 
utilisation to inform the trial-based economic evaluation.

Secondary implementation outcomes
Secondary implementation outcomes are measures of 
adoption, dose delivered, reach, fidelity and sustainabil-
ity. These are measured both with respect to the delivery 
of brief physical activity counselling within routine physi-
otherapy care and delivery of the multi-faceted imple-
mentation strategy to support and train physiotherapists. 
These five measures are recommended as essential out-
come measures in evaluating implementation studies 
[52]. See Table  3 for how each measure is being opera-
tionalised in this trial.

Implementation determinants
Implementation determinants will be evaluated using 
both quantitative and qualitative research methods. 
Patient-participant and physiotherapist factors (col-
lected from demographic information) as well as con-
textual factors (hospital, team, patient environment) and 
trial characteristics will be considered in the determina-
tion of implementation success. Change in clinician self-
reported capabilities, opportunities and motivations after 
receiving the multi-faceted implementation strategy will 
be evaluated using a survey with five-point Likert scales, 
with one being strongly disagree and five being strongly 
agree. This survey is based on the COM-B self-evaluation 
questionnaire [41] and adapted from Webb et al. [53] (see 
Supplemental file 2). The focus groups will be conducted 
with physiotherapists who participated in the implemen-
tation strategies at the end of the patient recruitment 
phase, led by LC and overseen by AH, SD and BB. Nor-
malization Process Theory [54], the CFIR [42] and the 
Consolidated Criteria for Reporting Qualitative Research 
(COREQ) [55] will guide the conduct and reporting of 
this qualitative study. Figure  2 presents the logic model 
for how these determinants are hypothesised to influence 
the outcomes of the trial.

Strategies to include Culturally And Linguistically Diverse 
(CALD) patient‑participants
Targeted approaches have been included within this 
study to include patients from Arabic and Vietnamese 
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cultures, the two most prevalent CALD communities 
in South Western Sydney. Effectiveness outcome meas-
ures will be provided to the patient in their preferred 
language of English, Arabic or Vietnamese. Arabic and 
Vietnamese translations of the EQ5D-5L are avail-
able and have undergone testing of their psychomet-
ric properties [56, 57], and we received permission to 
use the following self-complete versions: Egypt, Arabic 
(version 1.1); Vietnam, Vietnamese (version 1.1) and 
Australian, English (version 1.1). The PROMIS-29 is 
available in English and Arabic, and we received per-
mission to use the Arabic version. Within this project 
and led by BB, the PROMIS-29 was translated into 
Vietnamese using cross-cultural adaptations and for-
ward and backward translation as per PROMIS-29 
translation requirements. Following similar forward 
and backward translation processes, the IPEQ was also 
translated into Arabic and Vietnamese (processes to be 
reported in a separate publication). Finally, the other 
patient data collection forms were translated to Ara-
bic and Vietnamese using a forward translation process 
and cross-checked by a team of multicultural health 
officers for accuracy.

To support the consent process, participant infor-
mation sheets and consent forms have been trans-
lated into Arabic and Vietnamese. To further support 
informed consent, videos were developed in English, 
Arabic and Vietnamese by investigators BB and BS, in 
consultation with the SWSLHD Multicultural Health 
Service and consumer representatives from the Con-
sumer and Community Participation Committee. The 
videos explain research concepts, reasons for par-
ticipating in research and an overview of the study 
requirements in lay language, adapted for each target 
community. Access to these videos will be provided 
via a QR code attached to the participant information 
sheet on invitation to the study. To support the recruit-
ment and retainment of CALD participants, the dis-
trict Multicultural Health Service will provide support 
led by BS. Arabic and Vietnamese speaking multicul-
tural health workers will provide telephone support at 
initial recruitment, assistance with the completion of 
survey questions at baseline and 6 months as required, 
and an additional check-in phone call at 3 months to 
support engagement with the project. These staff are 
blinded to physiotherapy team allocation.

Fig. 2 Logic model for the BEHAVIOUR trial
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Data analysis and management
Sample size
The sample size calculation was undertaken in STATA 
14.2 using the “clustersampsi” command. Recruitment 
of 300 patients undergoing physiotherapy is sufficient 
to detect a 1.5-h between-group difference in the self-
reported time spent in planned physical activity per 
week, estimated at 3 h/week (SD 4.4 hours/week) (waitlist 
control group) to 4.5 h/week (immediate-implementation 
group) (a between-group difference found to be achieva-
ble in our previous study [58]). All calculations used 80% 
power, alpha = 0.025 (to account for co-primary out-
comes), 15 clusters per arm, average cluster sizes of 10, 
baseline-covariance 0.6 and intracluster correlation 0.05. 
This sample size will also be sufficient to detect an abso-
lute 25% difference in the proportion of eligible patients 
receiving brief physical activity counselling within rou-
tine physiotherapy care (primary implementation out-
come (reach), 35% in the waitlist control group and 60% 
in the immediate-implementation group).

Data management
Patient screening and recruitment will be collected on 
encrypted Excel spreadsheets for each physiotherapy 
team, saved on the health service password-protected 
drive and shared securely with the research team. All 
paper-based participant data will be coded with a unique 
study ID number and will be entered into a password-
protected REDCap database [59, 60] with a license held 
by The University of Sydney. Access to this database will 
only include the Chief Investigator and required mem-
bers of the research team.

Quantitative analysis
The planned quantitative analysis has been designed by 
CS and LH, overseen initially by a local statistician. The 
analysis will be conducted by LH and CS using STATA 
statistical software. Primary analyses will be pre-planned 
and conducted while masked to group allocation. To 
account for correlation among individuals within clus-
ters, all statistical models will use a generalised estimat-
ing equations (GEE) approach with an exchangeable 
correlation structure.

Patient‑level effectiveness outcomes The primary analy-
sis will evaluate the effect of the multi-faceted imple-
mentation strategy to train, support and facilitate physi-
otherapists to deliver brief physical activity counselling 
as part of their routine care [targeted at the cluster level] 
on primary and secondary effectiveness outcomes. The 
main (intention-to-treat (ITT)) dataset analysed will 
be constituted of all patients recruited into the study 

irrespective of what amount of physical activity coun-
selling they received from their treating physiotherapist. 
For the continuous outcomes, multiple linear regression 
will be used with a group (immediate-implementation vs. 
waitlist control) as the primary independent variable and 
baseline scores as a covariate. Binary logistic regression 
will be used to compare groups on dichotomous outcome 
measures with the group as the primary independent 
variable.

Implementation outcomes Implementation outcomes 
are measured both with respect to the delivery of brief 
physical activity counselling within routine physiother-
apy care and delivery of the multi-faceted implementa-
tion strategy to support and train physiotherapists. Some 
of these are measured for both groups with between-
group statistical comparisons conducted, and others are 
measured only for the immediate-implementation group 
and the statistics will be presented descriptively (see 
Table 3). For the continuous outcomes measured for both 
groups evaluating the delivery of brief physical activity 
counselling (reach, dose delivered and fidelity), multi-
ple linear regression will be used with the group as the 
primary independent variable. All other implementation 
outcomes will be descriptively presented.

Exploratory subgroup analysis
The study is not powered to detect between-group dif-
ferences for subgroup analysis. However, exploratory 
and pre-specified subgroup analyses will be undertaken 
on the co-primary outcomes to help understand if these 
variables are likely to impact on the outcomes and should 
be included in future implementation trial designs. 
All subgroups will be defined by data collected prior to 
randomisation. Subgroup analysis will be conducted 
for patient gender (male versus female), age (entered as 
continuous and categorical (above and below median 
age) covariates), language spoken at home (English ver-
sus non-English), recruited from inpatient vs. outpatient 
physiotherapy team and recruited from high-dose vs. 
low-dose physiotherapy team.

Implementation determinants
Quantitative and qualitative data will be synthesised 
following mixed methods approaches [61] to under-
stand implementation determinants. Change in physi-
otherapists’ self-reported Capabilities, Opportunities 
and Motivations to deliver physical activity counselling 
after receiving the implementation strategies will be 
presented as mean (SD) for each item. Univariate corre-
lations will explore change in Capabilities, Opportuni-
ties and Motivations and Engagement (see Fig. 2) with 
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the reach, dose delivered and fidelity of physical activity 
counselling provided to help understand key elements 
of implementation strategies for changing the behav-
iour of physiotherapists.

Audio-recordings of each post-implementation focus 
group or interview will be transcribed verbatim and 
imported into NVivo 12 (QSR International, Australia). 
A thematic analysis will be conducted to explore deter-
minants of implementation outcomes. The coding frame 
will be informed by the CFIR [42] and Normalization 
Process Theory, supplemented by inductive coding to 
capture additional relevant information.

Economic analysis
The economic evaluation will be conducted by MP and 
overseen by KH and AP and will include a cost-effec-
tiveness and cost-utility analysis and take a health care 
payer perspective, with the time horizon limited to the 
trial duration. Costs will include program delivery costs 
(including staff and equipment costs) and health service 
utilisation costs. The brief physical activity interven-
tion delivery costs (physiotherapy staff hours and equip-
ment costs) will be estimated using trial-specific data and 
costed using appropriate wage rates and on-costs. The 
multi-faceted implementation strategy preparation and 
delivery costs (research staff hours and resource devel-
opment costs) will be estimated using trial-specific data 
and costed using appropriate wage rates and on-costs. 
Using the mean costs and the mean health outcomes in 
each trial arm, the incremental cost per (1) additional per-
son achieving a clinically meaningful increase in physical 
activity based on the IPEQ, (2) additional person with any 
improvement in quality of life (from PROMIS-29) and (3) 
quality-adjusted life-year (QALY) gained (from EQ5D-
5L) in the intervention group compared with the control 
group will be calculated. Bootstrapping will be used to 
estimate a distribution around costs and health outcomes 
and to calculate the confidence intervals around the 
incremental cost-effectiveness ratios (ICER). Results will 
be plotted on a cost-effectiveness plane. A range of addi-
tional sensitivity analysis will be conducted to determine 
the impact on the ICER of various assumptions within the 
economic evaluation, such as the efficacy or fidelity of the 
intervention in the longer term, strategies for handling 
missing data, use of alternative methods for QALY esti-
mation, or different cost scenarios for alternative imple-
mentation strategies. A specific scenario analysis will also 
be conducted to evaluate the cost-effectiveness of multi-
faceted implementation strategies and sustainability strat-
egies being conducted by staff employed through the local 
health district rather than the research team.

Discussion
The study is testing a potentially efficient model of care 
to reduce chronic disease by utilising the current work-
force and embedding brief physical activity counselling 
into routine care. There is strong evidence to support this 
intervention and the World Health Organization’s Global 
Action Plan on Physical Activity 2018–2030 supports 
this strategy as one of its’ 20 policy actions to achieve a 
15% relative reduction in the global prevalence of physi-
cal inactivity by 2030 [10]. The conduct of a district-wide 
implementation project also has potential additional 
benefits above the impact on physical inactivity. It is also 
promoting the local health district as a “learning health 
system” [30] to ensure high-value care and embedding 
research as part of clinical practice. A potential risk is 
additional demands on clinicians’ time; however, the 
multi-faceted implementation strategy has been designed 
with key local stakeholder input to ensure the strategies 
fit within current systems.

A further potential risk is contamination between 
physiotherapists in intervention and control clusters. 
This risk has been considered carefully when design-
ing the study. A cluster trial as opposed to an individu-
ally randomised controlled trial has been selected to 
reduce this risk and the trial start date has been timed 
with the beginning of staff rotations. It is still likely that 
some staff will change and rotate out of clinical teams 
due to unforeseen circumstances. In this instance, the 
physiotherapist will still be welcome to participate in the 
implementation strategies; however, they will not recruit 
any patients into the trial in their new clinical team and 
will be asked not to share any training resources within 
their new team. An existing or new member of that team 
not currently involved in the trial may be invited to join 
the study within that cluster. A final risk is the impact of 
COVID-19 on clinical team makeup, how routine care is 
delivered and opportunities for community-based physi-
cal activity for patients. The impact of COVID-19 will be 
carefully documented, and we will work closely with our 
clinical investigators to navigate this risk.

The benefits of physical activity have been well estab-
lished for many years, yet the predominant research 
studies published are still observational studies with only 
16.7% categorised as implementation and scale-up stud-
ies [62]. By using the hybrid type II design, our study will 
provide essential information about how this interven-
tion can be adopted and delivered in a real-world setting 
while simultaneously evaluating the effectiveness of the 
intervention in these real-world conditions. This will pro-
vide direct evidence to policy makers as to if and how the 
intervention can be implemented and scaled up at a sys-
tems level to meet population health goals [62].
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