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Abstract

Background: Animplementation gap exists between the evidence supporting physical activity in the prevention
and management of long-term medical conditions and clinical practice. Person-centred conversations, i.e. focussing
on the values, preferences and aspirations of each individual, are required from healthcare professionals. However,
many currently lack the capability, opportunity, and motivation to have these conversations. This study uses the
Behaviour Change Wheel (BCW) to inform the development of practical and educational resources to help bridge this
gap.

Methods: The BCW provides a theoretical approach to enable the systematic development of behaviour change
interventions. Authors followed the described eight-step process, considered results from a scoping review, consulted
clinical working groups, tested and developed ideas across clinical pathways, and agreed on solutions to each stage
by consensus.

Results: The behavioural diagnosis identified healthcare professionals’initiation of person-centred conversations on
physical activity at all appropriate opportunities in routine medical care as a suitable primary target for interventions.
Six intervention functions and five policy categories met the APEASE criteria. We mapped 17 Behavioural Change
Techniques onto BCW intervention functions to define intervention strategies.

Conclusions: This study uses the BCW to outline a coherent approach for intervention development to improve
healthcare professionals'frequency and quality of conversations on physical activity across clinical practice. Time-
sensitive and role-specific resources might help healthcare professionals understand the focus of their intervention.
Educational resources aimed at healthcare professionals and patients could have mutual benefit, should fit into
existing care pathways and support professional development. A trusted information source with single-point access
via the internet is likely to improve accessibility. Future evaluation of resources built and coded using this framework
is required to establish the effectiveness of this approach and help improve understanding of what works to change
conversations around physical activity in clinical practice.
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Introduction

In keeping with global trends, Non-Communicable Dis-
ease (NCD) dominates morbidity and mortality in the UK
[1]. This position is unsustainable for the health and care
system. A fundamental shift is required to move from
a reactive treatment service to a proactive prevention-
focused National Health Service (NHS) [2-4] that sup-
ports self-management by people living with long-term
conditions [5, 6]. One way of achieving this is through
a values-based, person-centred approach that enables
people to effectively self-manage their long-term medi-
cal conditions with appropriate support from healthcare
services [6]. Done well, up to 80% of people could self-
manage their long-term medical conditions using this
model of care [6].

Physical inactivity is responsible for almost 10% of the
major NCDs, including heart disease, type 2 diabetes,
and breast and colon cancers [7]. People living with long-
term conditions are amongst the least active and stand to
gain the most from even minor improvements in physical
activity levels [8]. Regular contact with this hard-to-reach
group makes healthcare a critical component of popu-
lation approaches to addressing inactivity [9-11]. Suc-
cessful integration of behaviour change strategies, which
promote self-management, into routine care, including
changes in healthcare professionals’ consultation behav-
iour, remains elusive [12]. Consequently, the manage-
ment and care of people with long-term conditions are
still perceived as the healthcare professional’s respon-
sibility, rather than an active collaboration between
empowered patients and a healthcare system delivering
effective self-management support [5].

In keeping with the UK’s ‘Make Every Contact Count’
initiative [13], the National Institute for Health and Care
Excellence (NICE) identify routine clinical conversations
between healthcare professionals and patients as a vital
interface to unlocking patient-driven behavioural change
[11, 14]. Person-centred conversations and behaviour
change are intertwined: conversations can effectively
develop autonomous motivation to adopt and sustain
desirable behaviours. On the other hand, the conversa-
tion itself consists of interaction behaviour that can be
learned and thus changed. As part of a whole-system
approach, targeting this interaction behaviour between
healthcare professionals and patients may be fundamen-
tal to changing clinical practice in the NHS [5, 15].

Encouragingly, most healthcare professionals perceive
conversations about physical activity to be important
(ranging from 70% [16, 17] to over 90% [18-20]). Despite

this, a gap exists between the proportion of times health-
care professionals perceive patients would benefit from
brief opportunistic advice and the frequency with which
they deliver such interventions. However, there is a dis-
parity between perceived importance and the frequency
of conversations on physical activity [12, 21] demonstrat-
ing that although healthcare professionals are receptive
to the objective of physical activity promotion, a wide
range of barriers exist, both individual and organisa-
tional, to putting it into practice [21, 22].

Healthcare professionals among primary and second-
ary care groups lack the knowledge, skills and confidence
to have physical activity conversations underpinned by
behaviour change theory [18, 22—33]. Whilst healthcare
professionals are vocal in their support of behaviour
change and self-management, they frequently minimise
their ability and responsibility to deliver behavioural
change work [12, 32]. Although many factors contribute
to this avoidance, time concerns and previous negative
experiences are powerful deterrents [22, 34]. Conse-
quently, when healthcare professionals attempt to engage
patients in conversations about change, it is often a one-
sided transaction that focuses on delivering information
based on the healthcare professional’s agenda for change,
denying the individual the opportunity to take up more
time or offer resistance [35]. Emphasis on other compo-
nents of medical management reinforces this approach,
such as medication review and assessment of biomarkers,
which are more familiar to healthcare professionals and
given greater priority by the systems in which they work.
Addressing the broader context of conversations in clini-
cal practice is essential since it is not simply a lack of time
that is the issue, but prioritisation amongst the other vital
components of medical management.

Collaborative discussion using evidence-based behav-
iour change techniques to build on a person’s thoughts
about and motivation for change is more effective, bet-
ter received and often more time-efficient than directive
interactions [36, 37]. To help promote patient engage-
ment and empowerment, good conversations on physical
activity may use a guiding rather than directing style [34,
38]. Focus should be on the likelihood of an individual to
change their own behaviour and therefore incorporate
skills to emphasise autonomy such as empathic listening,
fit into the available timeframe and agree individualised
solutions driven by the individual’s agenda [34]. A mind-
set change is required to move the conversation from
“what’s the matter with you” to “what matters to you"
Therefore, changing conversations on physical activity
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is not as simple as teaching interaction skills or telling
healthcare professionals that it is important since these
conversations reflect interactions that happen across an
entire system.

Change in the medical workforce requires a com-
plex combination of behaviours, decisions and inter-
actions between healthcare professionals, patients,
families and other parties. Developing an enabling
culture that includes training for core skills and sup-
porting resources to support healthcare professional
behaviour change forms a central component of this
complex system [39]. The effectiveness of behaviour
change interventions to promote change is frequently
limited by a lack of integrity with which these complex
skills are delivered [40]. Whilst it is perhaps beyond
the scope of practitioners to embed a comprehensive
treatment fidelity framework within their clinical prac-
tice [41], an example of a practical strategy to enhance
self-management would be to employ an enactment
framework using video or audio recordings for patient
consultations. Videos can then be reviewed and coded
by the practitioner or independently by a trained third
party, potentially including the use of instruments
to assess specific behaviour change skills such as the
implementation of Motivational Interviewing [40].

Healthcare professionals require the capability, oppor-
tunity and motivation to change their own behaviour in
order to influence their patients through conversations
about physical activity. We set out to understand these
behavioural determinants of physical activity conversa-
tions to develop educational resources for healthcare
professionals that could help them in routine clinical
practice. We identified a range of high-quality pre-exist-
ing educational resources available on physical activity,
such as the Swedish scientific handbook Physical Activ-
ity in the Prevention and Treatment of Disease [42].
However, we observed a lack of translation into clinical
practice.

The Medical Research Council consider a theoreti-
cal basis essential for the successful development of
complex interventions in healthcare [43]. The Behav-
iour Change Wheel (BCW) is an implementation model
developed from synthesising 19 different behavioural
change frameworks [44]. It provides a comprehensive
structure addressing behavioural factors within nine
intervention functions and seven policy categories and
is advocated for use in this context by NICE [45]. The
BCW helps contextualise change on an individual level
and the determinants of what needs to happen to achieve
organisational or system-level change. It has been used
successfully to develop similar interventions improv-
ing the Capability Opportunity Motivation-Behaviour
(COM-B) of healthcare professionals to deliver physical
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activity interventions in cancer care [46], therapeutic
radiography [47], gestational diabetes [48], depression
[49] and prevention of psychosis in ultra-high risk young
people [50]. We believe this is the first study to utilise the
COM-B framework to inform interventions focused on
improving the frequency and quality of conversations on
physical activity in managing long-term conditions. We
are aware of studies that have used the COM-B frame-
work to assess changes in self-reported knowledge and
skills to deliver brief advice on physical activity following
training [47] and studies that have explored health pro-
fessionals’ practice in health care contexts such as mental
health using the framework [51].

This study aims to use the BCW to analyse the behav-
iour of healthcare professionals and outline a coherent
approach for developing interventions to improve the
frequency and quality of conversations on physical activ-
ity by healthcare professionals across clinical practice.

Methods

Overview

The BCW outlines eight steps towards interventional
design incorporating behavioural analysis using the
COM-B model to understand and explore behaviour [52].
This model allowed us to draw on a parallel workstream
using the COM-B model to understand the behavioural
factors influencing healthcare professionals’ capability,
opportunity and motivation in a national pilot developing
a physical activity service in secondary care [53].

We worked through each stage of the BCW follow-
ing the recommended structure summarised in Table 1
[52]. Each behaviour change component maps onto nine
intervention functions (education, persuasion, incentivi-
sation, coercion, training, enablement, modelling, envi-
ronmental restructuring, and restrictions) and seven
policy strategies (Environmental/social planning, com-
munication/marketing, legislation, service provision,
regulation, fiscal measures and guidelines) [44, 52]. The
COM-B model recognises that behaviour is seated at the
heart of this complex interacting system involving the
capability (both physical and psychological), opportunity
(social and physical) and motivation (reflective and auto-
matic) of an individual or group to perform a particular
behaviour [44, 52]. We expanded our behavioural analy-
sis with the Theoretical Domains Framework (TDF),
which is a framework compromising 14 domains to help
identify and describe the factors influencing a particular
behaviour [54, 55]. The TDF helped us achieve a deeper
exploration of the barriers and facilitators to behavioural
change amongst healthcare professionals and strengthen
the links between the theories and techniques of behav-
iour change in order to anticipate and address implemen-
tation challenges [54, 56]. Following behavioural analysis
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Table 1 Developmental stages of the COM-B model
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Stage 1: Understanding behaviour Step 1 Define the problem
Step 2 Select the target behaviour
Step 3 Specify the target behaviour
Step 4 Identify what needs to change
Stage 2: Identify intervention options Step 5 Identify intervention functions
Step 6 Identify policy categories
Stage 3: Identify content and implementation options Step 7 Identify behaviour change techniques
Step 8 Identify mode of delivery

and the identification of intervention options, we identi-
fied promising Behavioural Change Techniques (BCT)
to inform successful intervention design [52, 57]. BCTs
make up the active ingredients of interventions that allow
them to be evaluated and replicated when identified in
the design and evaluation of projects [45, 57-59].

Stage 1 understanding behaviour

Step 1 define the problem in behavioural terms

To address step 1, over 8 weeks, the authors worked with
a range of healthcare professionals working across dif-
ferent clinical pathways in the Active Hospital project
to understand the problems faced by healthcare profes-
sionals. In addition, we, the authorship team, had weekly
meetings to discuss and refine answers to the following
questions defined in step 1 of the BCW:

«  What is the behaviour?
« Where does the behaviour occur?
+ Who is involved in performing the behaviour?

In addition, we undertook a broader scoping review
[60] interrogating published evidence around physical
activity conversations in clinical practice to address the
question:

+  What are common barriers to performing the behav-
iour?

Step 2 select the target behaviour

In step 2, we considered all factors that interventions to
increase the quality and frequency of physical activity
conversations could target in routine clinical care.

When deciding which behaviours to target, we con-
sidered the following four factors recommended by the
BCW to inform which options are likely to be the best
intervention targets:

(1). The potential impact of behaviour change
(2). Likelihood of the intervention leading to behav-
ioural change

(3). The impact of this behavioural change on other
system components, for instance, engaging in
an education program to improve skills, may
increase the use of a resource to help conversa-
tions in clinical practice. The behaviour change
wheel categorises this as a ‘spillover score!

(4). How easy and practical it will be to measure the
target behaviour

We explored possible solutions through (1) our clin-
ical networks across two regional meetings involving
70 multidisciplinary professionals and patients from
community and hospital rheumatology and muscu-
loskeletal services and (2) service managers, multi-
disciplinary leads and patients across three inpatient
and one community pathway in the active hospital
project [53]. We met to rate potential target areas in
the four domains as unacceptable, unpromising, but
worth considering, promising or very promising [52].
We made decisions by majority consensus, following
discussion that considered results from the scoping
review and reflected on clinical group feedback and
personal experience.

Step 3 specify the target behaviour

In step 3, we explored the nature and characteristics of
the target behaviours defined in step 2 in more detail and
considered the context in which each behaviour occurs.
Questions we addressed as a group included who needed
to undertake the behaviour, what they needed to do, and
where and when they might do it. If we were unclear
about the application of the target behaviour, we spent
time exploring contrasting clinical pathways to identify
common characteristics. This step helped generate dis-
crete target areas for influencing behaviour.

Step 4 identify what needs to change

We identified the capability, motivation and opportunity
factors required to change the identified target behav-
iours based on the scoping review of the literature, feed-
back from clinical groups, departmental meetings with
clinical service leaders, and discussions with inpatients
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Table 2 Summary of barriers to physical activity conversations in clinical practice

Barrier

Summary of the barrier

Time

Knowledge

Skills

Consultation structure

Consultation model

Healthcare pro-
fessional-patient
relationship

Healthcare profession-
als'physical activity
behaviour

Patient engagement

System priorities

Education strategies

Time is the most commonly reported barrier to physical activity conversations in clinical practice by all healthcare professionals
[17-19, 33, 71-82]. Directly addressing time concerns is vital to improving conversations about physical activity in healthcare
[22,73, 82, 83] particularly when targeting doctors [84]. There is a delicate balance between physical activity contacts and other
aspects of clinical management when delivering frontline clinical services, necessitating flexibility in any successful approach
[22, 85]. Addressing both the barrier of time and appropriate allocation of resources reflects recommendations by NICE in the
UK for “very brief, brief, extended brief and high intensity” behavioural change interventions [45]. Other systems reporting on
approaches to physical activity consultation in practice support this approach [27, 86].

Healthcare professionals may lack knowledge about physical activity, and others consider the evidence base insufficiently
robust [72, 81]. Those who lack knowledge ask patients about physical activity less frequently than those who consider their
knowledge sufficient [76]. Although many feel comfortable giving general advice, healthcare professionals are less confident
addressing detailed physical activity advice [84] and inhibited by the possibility of patients experiencing adverse events follow-
ing their advice [87]. This deficit reflects inadequate training both in undergraduate and postgraduate curricula [23, 88-90].

Healthcare professionals perceive conversations around physical activity and supported self-management as important [84, 91]
but those who lack confidence in their skills give physical activity advice infrequently [16, 84]. Furthermore, those who counsel
patients regularly expect to be moderately or very successful, whereas those who seldom initiate physical activity discussions
rarely expect them to make a difference [75].

Behaviour change skills are not traditionally taught in undergraduate medical education, and resistance to employing these
skills is commonplace throughout the medical profession [32]. Attempts to integrate behaviour change skills into the under-
graduate syllabus have been promising, with demonstrable improvement in understanding behaviour change principles and
improved skills [32, 92]. Postgraduate training in communication skills positively impacts clinical outcomes and individual
knowledge and expertise [93].

The lack of a structured approach to physical activity conversations is a common barrier to effective communication amongst
nurses [77]. Doctors do not appear to lack structure but are prone to taking an experimental approach to conversations, select-
ing behaviour change techniques arbitrarily without rationale or a coherent strategy [32].

Adapting routine consultations to a collaborative model will likely improve behavioural change support [5]. Healthcare profes-
sionals do not always realise when they fail to prioritise the individual's agenda and frequently adopt a style of practice, such as
diffidence or deflection, that delegitimises behaviour change talk in consultation [12]. One-sided, transactional conversations
dominate this approach, failing to explore the individual's perspective [12]. Training that focuses on building positive attitudes,
self-efficacy and intentions may provide an effective strategy to address this [91, 94].

A lack of success, including bad experiences, during behavioural change conversations can demoralise healthcare professionals
and prompt them to disengage from future attempts [32]. Accordingly, negative patient attitudes make healthcare profession-
als less likely to discuss physical activity with them [22, 84, 87]. Healthcare professionals perceive good interpersonal relation-
ships as being vital in addressing behavioural change [87]. Paradoxically, positive relationships can also be a barrier to physical
activity conversations since healthcare professionals may avoid them for fear of causing offence and damaging the relationship
[32,95].

Contrary to the expectation of many healthcare professionals, patients are receptive to behavioural change conversations in
routine medical consultation [87]. Patients value collaborative discussion, may be resistant to a‘preaching’style and are most
receptive when physical activity is likely to benefit their long-term medical conditions [87].

Healthcare professionals’own physical activity behaviours are a strong determinant of consultation behaviour, with less active
individuals up to four times less likely to talk to people about physical activity in clinical practice [78, 96, 97].

Perceived lack of motivation to change behaviour is a commonly cited barrier to physical activity conversations by healthcare
professionals [21, 84]. Patients themselves welcome conversations around behaviour change [87]. Interventions encouraging
patients to initiate behavioural change conversations have demonstrated success in changing healthcare professional behav-
jour [70, 87, 98].

The lack of a whole system approach to integrating physical activity into routine care makes success unlikely [5, 15]. Practition-
ers are only likely to engage in behaviour change work if their systems value and promote it [12]. Lack of reimbursement and
financial incentivisation is common but may be powerful facilitators for physical activity interventions [33, 82, 84]. It is unclear if
incentivisation results in long-term change [93].

A common problem with physical activity interventions in clinical practice is that they frequently sit outside routine care path-
ways and lack system integration, compromising delivery [82]. Adequate resourcing, strong leadership and good communica-
tion are essential strategies to support the adoption of new processes in clinical services [70]. Systems supporting inter-profes-
sional collaboration and addressing local barriers to change positively affected care processes and patient outcomes [33, 93].

Despite being the most frequently used intervention [70, 99], printed education materials are likely ineffective in influenc-

ing healthcare professional behaviour if delivered passively [98, 100, 101]. The impact of educational workshops introducing
physical activity is mixed [22]. Education strategies are likely to be most effective in changing healthcare professional behaviour
if implemented with active strategies as part of a multifaceted intervention [93, 101-103]. Professional engagement and know!-
edge acquisition are improved when information is summarised and presented concisely and in an accessible format [104].
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Barrier

Summary of the barrier

Supporting resources

A lack of information, educational resources and signposting opportunities for healthcare professionals and patients limit
physical activity initiatives [88, 105, 106]. Structured and supported education, engagement and resourcing in primary care
can increase physical activity contacts and have a widespread impact on organisations supporting physical activity [107]. The
intention to promote physical activity is a strong predictor of consulting behaviour. Targeting professional attitudes and social
norms are a promising area for success [108]. Positive messaging on best practice from subject area experts and opinion lead-

ers promotes the uptake of best practice [93].

involved in the active hospital project. We subsequently
used the theoretical domains framework to add context
to each behavioural target by working the targets through
diverse clinical pathways and identifying areas of com-
monality. This process helped us generate discrete targets
with a theoretical rationale to change practitioner behav-

Stage 2 identify intervention options
Step 5 intervention functions

In a paper exercise, we mapped COM-B components
from the behavioural diagnosis onto intervention func-
tions according to the BCW. First, we met as a group
to discuss and assess each intervention function using

iour successfully. the APEASE criteria — Affordability, Practicability,
Table 3 Prioritising behavioural interventions
Potential target Potential Impact of behaviour Likelihood Spillover score Measurement score Selection

areas behavioural targets change of changing
behaviour
Healthcare profes- Initiating physical very promising promising very promising  promising Primary target
sionals activity conversations
routinely
Following a counsel-  promising promising Promising very promising Secondary target
ling protocol to help
structure consulta-
tions
increasing own physi-  promising promising very promising — promising unfeasible
cal activity levels
engaging in educa- promising very promising Promising very promising Secondary target
tion and training to
improve skills and
knowledge
Patient behaviour Prompting patient very promising very promising Promising promising Secondary target
initiation of conversa-
tion
Independent efforts ~ unpromising, but very promising Promising unpromising, but Unfeasible
to increase physical worth considering worth considering
activity
Environment protecting dedicated  unpromising, but very promising promising promising Unfeasible
time for physical worth considering
activity conversations
peer support in the promising promising very promising  unpromising, but Secondary target
workplace for physi- worth considering
cal activity promotion
service expectations  very promising very promising very promising  promising Unfeasible
Systems using a resource to Promising promising very promising  unpromising, but Secondary target
help structure con- worth considering
versations
visiting a resource to  promising very promising promising very promising Secondary target
learn more
responding to system  very promising very promising very promising  promising Unfeasible

requirements for
physical activity
conversations
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Table 6 Selecting intervention functions

Page 11 of 26

Intervention function

Does intervention meet APEASE

Behavioural target

criteria?
Education yes psychological capability and reflective motivation
Persuasion yes automatic and reflective motivation
Incentivisation no not affordable or practical
Coercion no not practical or acceptable
Training yes physical and psychological capability
Restriction no not practical
Environmental restructuring yes physical and social opportunity, automatic motivation
Modelling yes automatic motivation
Enablement yes physical and psychological capability, physical oppor-

tunity, automatic motivation

Effectiveness and cost-effectiveness, Acceptability, Side
effects and safety and Equity [52]. Following this, we
mapped selected intervention functions onto behavioural
targets.

Step 6: policy categories

We identified policy categories reported in the literature
and those highlighted by healthcare professionals dur-
ing active hospital pathway development. As with inter-
vention functions, we met to assess policy categories
according to the APEASE criteria and mapped relevant
policy categories onto behavioural domains defined in
the BCW [52].

Stage 3 identify content and implementation options

Step 7. Behaviour change techniques

BCTs form the active ingredients of interventions and
enable coherent approaches to evaluation [61]. The BCW
identifies the most frequently used BCTs by intervention
function referencing ‘BCTTvl’ - a comprehensive taxon-
omy of 93 BCTs developed by international expert con-
sensus [57]. We used a snowballing approach to augment
BCT data from studies identified during our scoping
review [60]. We identified systematic reviews reporting
BCTs with promising/proven efficacy in physical activity
behaviour change interventions in clinical practice [62—
69]. Following this exercise, we met to map the promising
BCTs onto intervention categories and identify suitable
implementation strategies drawing on results from the
scoping review and feedback from healthcare profession-
als in the active hospital clinical pathways and working
groups.

Step 8. Mode of delivery

The final step of the BCW is to develop a delivery frame-
work based on a recognised taxonomy of delivery modes
[52]. A review of interventions that change health-
care professional behaviour [70] informed our delivery

framework development, and we assessed each cate-
gory using the APEASE criteria and consensus amongst
ourselves.

Results

Stage 1 understanding behaviour

Step 1 define the problem in behavioural terms

We agreed on the following answers to the questions
posed in step 1:

o What is the behaviour? Healthcare professionals
initiating person-centred conversations on physical
activity at all appropriate opportunities in routine
medical care

o Where does the behaviour occur? Across the spec-
trum of healthcare provision for managing and treat-
ing people living with long-term medical conditions.
Delivery will range from community and primary
care settings to hospital inpatients in secondary and
tertiary care facilities. Settings may include clinic
rooms, wards, day rooms and all other environments
delivering healthcare services, including remote or
telehealth consultations.

o Who is involved in performing the behaviour? All
healthcare professionals.

o What are common barriers to performing the behav-
iour? Consistent barriers to physical activity con-
versations in clinical practice are reported amongst
a range of healthcare professionals practising in
various clinical domains across numerous countries.
Table 2 summarises barriers identified during the
scoping review [60]:

Step 2 select the target behaviour

Following analysis of the potential behavioural targets,
we agreed on the initiation of conversations on physical
activity by healthcare professionals as the primary target
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Table 7 Identifying policy categories to support intervention delivery

Page 12 of 26

Policy Category APEASE criteria met? Behavioural domain

Description of potential delivery mechanisms

Communication/ Marketing Yes Capability - Psychological

Motivation - Reflective

Motivation - Automatic

Environmental/ social planning  Yes. Effectiveness relies on Capability - Physical
successful communication and
dissemination

Capability - Psychological

Opportunity - Physical
Motivation - Automatic

Fiscal No. Not practicable or acceptable
Guidelines Yes Capability - Physical

Capability - Psychological

Opportunity - Physical

Motivation - Automatic

Legislation No. Not practical

Regulation Yes, although practicability relies  Capability - Psychological
on extrinsic regulation of best
practice

Motivation - Reflective

Campaign materials. Video. Communication from pro-
fessional bodies. Printable materials, including patient
information, posters and digital prompts

Behaviour monitoring tools, goal setting resources and
workbook. Print and digital resources, including the
evidence base on physical activity in managing specific
conditions. Quotes from patients and influential profes-
sionals

Demonstrate peer approval and encourage role
modelling through resources, supporting campaigns
and ambassador network. Develop video resources to
model good quality conversations. Include patients,
families and friends in campaigns to prompt patient-
driven consultation on physical activity

Design flexible resources to support conversations
no matter how much time is available. Support with
campaign and training resources to promote skill
acquisition

Support delivery of care in existing pathway models.
Supporting materials aimed at promoting discussion
and awareness

Make available free and online for use on desktop,
tablet or mobile device

Social networking with ambassador programme, press
& media and educational network

Nil

NICE guidelines recommend supporting outputs on
delivery of physical activity and behavioural change,
as well as disease-specific pathways and guidelines

for best practice. Make resources available in regular IT
systems, support with campaign and other resources,
offline capability

Make healthcare professionals aware of guidelines rec-
ommending physical activity as part of routine disease
management in their specialist area.

An information dissemination plan including messages
from professional bodies and trusted sources

Draw attention to and provide education on current
standards and guidelines. Seek endorsement from
respected professional organisations

nil

As expected by best practice standards, educate on the
importance of including physical activity contacts as a
regular part of routine clinical care. Reassure healthcare
professionals on the effectiveness and cost-effec-
tiveness. Make these resources available for pathway
leaders to implement locally

Design resources to support mandatory components
of practice such as care pathways recommending brief
advice on lifestyle factors or assessment of physical
activity levels
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Table 7 (continued)

Page 13 of 26

Policy Category APEASE criteria met?

Behavioural domain

Description of potential delivery mechanisms

Service Provision Yes

Capability - Psychological

Opportunity - Physical

Opportunity -Social

Motivation - Reflective

Motivation - Automatic

Capability - Physical

Structured guidance on how to use a resource during
regular service delivery to facilitate ongoing learning
during routine clinical practice

Promote role modelling through individual clinical
practice, sharing the experience of others through
online peer support.

Directly address the time constraints of clinical practice
by providing solutions based on available time. Make
available resources promoting patients to initiate
physical activity discussions such as posters and infor-
mation leaflets for waiting rooms

Facilitate healthcare professionals developing networks
to share and promote good practise around physical
activity in clinical practice. Make slidesets available for
peer group learning sessions

Customise resources for each speciality to meet path-
way and guidance requirements

Frame concerns and barriers to physical activity in a
conversational framework to support time-responsive
learning and development during service provision.
Base any 'how-to-use’resources on a clinical consulta-
tion model to augment existing practice.

behaviour. This discrete and tangible target can be easily
measured and, if achieved, is likely to prompt healthcare
professionals to develop their skills. Furthermore, once
initiating conversations becomes a part of healthcare
professionals’ routine consulting practice, they are likely
to influence others’ practice positively. Table 3 outlines
the behavioural analysis.

Step 3 specify the target behaviour

After specifying the primary and secondary target popu-
lations and behaviours, we specified the behavioural tar-
get regarding who, what, where and when the behaviour
is performed. This helped us generate the discrete target
areas for influencing behaviour outlined in Table 4.

Step 4 identify what needs to change

The behavioural diagnosis identified barriers and facili-
tators to all six core components of the COM-B model.
Expanding each domain using the theoretical domains
framework helped us define tangible targets for interven-
tion design, as demonstrated in Table 5.

Stage 2 identify intervention options

Step 5 intervention functions

In total, we selected six out of nine intervention func-
tions. We deemed incentivisation not affordable or prac-
tical, coercion not practical or acceptable, and restriction

not practical for implementation in general clinical envi-
ronments. Table 6 maps intervention functions onto
behavioural targets.

Step 6: policy categories

We selected 5 out of 7 policy categories, although regu-
lation relies on external bodies for practicability. Despite
this, we agreed to include regulation because service
leaders in clinical pathways we were developing in the
active hospital project were keen to change the systems
regulating practice by healthcare professionals in their
pathways, for instance, through the electronic records
system. Fiscal and legislative policy categories were
deemed impracticable and unacceptable. Table 7 outlines
an assessment of each policy category and examples of
potential delivery mechanisms for a resource to support
conversations on physical activity.

Stage 3 identify content and implementation options

Step 7 behaviour change techniques

We identified 17 promising BCTs and mapped these
onto BCW intervention functions, as demonstrated in
Table 8. Selected BCTs included 1. Goals and planning,
2. Feedback and monitoring, 3. Social support, 4. Shap-
ing knowledge, 5. Natural consequences, 9. Comparison
of outcomes, 12. Antecedents, and 15. Self-belief.
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Step 8. Mode of delivery

We focused on population-level delivery approaches to
make a resource accessible to as many healthcare pro-
fessionals as possible. In addition, Digital channels pre-
dominate to make the project affordable and broaden its
reach. Table 9 outlines our review of the BCW delivery
framework.

Discussion

This study uses the BCW to outline a coherent approach
for intervention development to improve the frequency
and quality of conversations on physical activity by
healthcare professionals managing long-term condi-
tions. Time-sensitive and role-specific resources will help
healthcare professionals understand the focus of their
intervention. Educational resources aimed at health-
care professionals and patients will have mutual benefit,
should fit into existing care pathways and support profes-
sional development. A trusted information source with
single-point access via the internet will improve accessi-
bility and provide an ideal delivery mechanism for a wide
range of resources, including an avenue for distributing
free promotional information.
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Our concurrent clinical activity in the development
of three inpatient and one community clinical physical
activity pathway in the Active Hospital pilot provided an
ideal environment to explore and test promising ideas
from published literature. We balanced our behavioural
analysis across community and hospital environments.
However, we recognise there is a risk of a bias toward
understanding the implementation landscape in a hos-
pital environment, potentially limiting the applicability
of our findings to interventions in other settings, such
as primary care. Although our clinical backgrounds
positively impact the clinical relevance of this study, the
quality of our work is potentially limited by the lack of
a robust academic background in behaviour change
amongst the healthcare professionals in our team. This
impacted some of our decision-making; for instance, we
included modifying patient behaviour as a secondary
behavioural target due to promising literature suggest-
ing the benefits from this approach without behavioural
analysis of patients themselves. We identified the risk of
our academic limitations at the outset, which informed
our decision to use the BCW due to its straightforward
and step-wise guidance. As others have reported, we

Table 9 Defining the intervention delivery framework using APEASE criteria

Mode of delivery

APEASE criteria met?

Face toface Individual

Group

Distance Population-level Broadcast media TV.

Radio

Outdoor media Billboard
Poster

Print media Newspaper
Leaflet

Digital media Internet
Mobile phone app
Social media

Individual Phone Phone helpline

Text message

Individually accessed computer pro-
gramme

Not practicable

Conference presentations and workshops are suitable outlets for profes-
sional dissemination. In-person training is preferable.

Direct TV coverage, including advertising, is not affordable. However, press
releases and project events promoted through professional groups and
collaborating partners may lead to TV exposure.

Primary radio coverage through advertising is not affordable. However,
press releases and project events promoted through professional groups
and collaborating partners may lead to radio exposure.

Not affordable

Freely available digital posters online. Effectiveness relies on uptake by
collaborators and stakeholders for printing and usage of posters and
campaign materials

Advertising in newspapers is not affordable. However, journalists may carry
stories related to press releases, and professionals may promote a physical
activity intervention in health-related coverage

Patient-facing digital leaflets freely available online, so effectiveness relies
on local usage of posters and campaign materials

The internet offers the primary route for dissemination of an open-access
resource available in healthcare professionals’workplaces

Optimise internet resources for use on devices and mobile platforms

Social media can engage established professional networks through
resource collaborations and influential drivers of social media content
around physical activity and health. Over time a digital presence can be
established

Not practicable or affordable
Not practicable or equitable

Supporting training programmes may be accessed online, and resources
made freely available
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discovered that following the BCW system is an exact-
ing challenge [46]. Systematically following all steps was
laborious and time-consuming, but it ensured consid-
eration of all components of effective behaviour change
[109, 110]. We followed the model diligently; for instance,
we spent time defining the primary behavioural target
despite other authors deeming this unnecessary [46]. As
we subsequently progressed through the stages, we found
that defining the target was a great benefit as it helped
us maintain focus on changing the consulting behaviour
of healthcare professionals rather than the physical activ-
ity behaviour of their patients. In some areas, we found
the scope of the challenge exceeded our resources and
looked to previously published evidence for guidance.
For example, we narrowed down BCT choice by identify-
ing promising BCTs in the published literature. However,
failing to fully consider and explore all 93 BCTs on their
individual merits may mean we missed effective BCTs
whose use may be novel in this area.

A growing body of evidence demonstrates the poten-
tial of time-efficient behavioural change approaches in
clinical practice [82, 111, 112]. People living with long-
term conditions value and welcome behavioural change
support on physical activity from healthcare profes-
sionals [69, 113]. However, traditional transactional
models of clinical consultation offer an over-simplistic
and ineffective approach to encouraging behavioural
change. This model of medicine, established over gen-
erations, is not without limitations when considering
straightforward prescription, such as antihyperten-
sives [114] or even major surgery, such as solid organ
transplant [115]. Conversations to support behavioural
change should start with the individual and consider
personal choice, circumstance and behavioural con-
text, suggesting the traditional consultation model
of ‘diagnose and treat’ requires a rethink [116]. This
study confirms that successful resources should con-
sider individual preference, circumstance, behavioural
context, and system constraints such as appoint-
ment length to support physical activity conversations
effectively.

Whilst education and training alone are insufficient
to change healthcare professional behaviour, embed-
ding education and training opportunities into a prac-
tical structure to support routine practice improves
practitioner engagement and increases the likelihood
of behavioural change [117]. Healthcare systems must
value and promote such an intervention as the prevail-
ing professional, and organisational culture may be
most influential in changing practitioner behaviour
[70, 102, 118]. Success may be when healthcare pro-
fessionals habitually include person-centred physi-
cal activity conversations in their practice. Given the
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range of competing interests on their time, automi-
sation of their behaviour through habit formation is
likely to free up cognitive capacity [119]. Although
automaticity has been successfully targeted in simple
healthcare tasks such as hand washing, complex tasks
such as physical activity conversations appear less
conducive to habit-forming [120]. However, targeting
specific behavioural components may be a way around
this challenge [119]. For instance, system support can
influence habit formation through intervention such
as integrating prompts in computer systems or clinical
pathways.

As well as prompting habit formation, building edu-
cational resources into routine care by supporting
real-time decision-making and providing point-of-care
prompts for best practice can enhance professional
development [102]. Such education strategies have
a more significant impact when derived from influ-
ential opinion leaders [70, 98]. Developing strategies
informed by likely barriers and facilitators of behav-
ioural change to translate research findings into clini-
cal practice can further enhance effectiveness [121,
122]. Digital approaches successfully support clinical
decision-making and the delivery of preventative care
[98, 102, 123, 124]. Delivery via the internet supports
several behavioural domains identified in this study and
is a simple way to deliver a scalable and cost-effective
intervention [122, 125].

Future research may include understanding how to
leverage the influence of patients on healthcare profes-
sional behaviour and improve habituation within com-
plex communication skills. Greater understanding is
required of how healthcare systems and the professionals
within them can best balance the fundamental medical
requirements of long-term condition management with
individualised and person-centred behavioural change
support. Designing interventions with evaluation in
mind is critical to help understand the optimal approach
to increasing the frequency and quality of conversations
on physical activity across clinical practice. To this end,
the findings of this study have informed the develop-
ment of a hybrid online resource combining educational
material with conversational guidance coded with BCTs
to support evaluation [44, 59]. We encourage independ-
ent evaluation of the resources at www.movingmedicine.
ac.uk and call upon researchers to focus on improving
our understanding of what works to improve conversa-
tions on physical activity across clinical practice.

Conclusion

We have iteratively developed a framework using the
BCW to improve healthcare professionals’ capabil-
ity, opportunity and motivation to have person-centred
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conversations on physical activity. The framework is
grounded in the priorities of busy healthcare profes-
sionals addressing a range of barriers, including time,
knowledge, skills and system support. At the heart of a
successful intervention lies the principles of person-
centred care and an approach that may be unfamiliar to
healthcare professionals trained in a didactic consulta-
tion style. Resources need to be time-sensitive and role-
specific, whilst educational resources aimed at healthcare
professionals and patients will have mutual benefit,
should fit into existing care pathways and support profes-
sional development. A trusted information source with
single-point access via the internet will improve accessi-
bility and provide an acceptable delivery mechanism for
a wide range of resources. All healthcare team members
have a role in delivering constructive physical activity
support.

Building practical resources based on this framework
will improve efficacy, integrate the principles of behav-
iour change and provide a platform to inform future
research and develop clinical physical activity services.
Therefore, we encourage open evaluation of resources
built using this framework to help improve understand-
ing and implementation of what works.
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