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ABSTRACT

Objectives To develop a taxonomy of interventions and a
programme theory explaining how interventions improve
physical activity and function in people with long-term
conditions managed in primary care. To co-design a
prototype intervention informed by the programme theory.
Design Realist synthesis combining evidence from

a wide range of rich and relevant literature with
stakeholder views. Resulting context, mechanism and
outcome statements informed co-design and knowledge
mobilisation workshops with stakeholders to develop a
primary care service innovation.

Results A taxonomy was produced, including 13
categories of physical activity interventions for people with
long-term conditions.

Abridged realist programme theory Routinely
addressing physical activity within consultations is
dependent on a reinforcing practice culture, and targeted
resources, with better coordination, will generate more
opportunities to address low physical activity. The
adaptation of physical activity promotion to individual
needs and preferences of people with long-term conditions
helps affect positive patient behaviour change. Training
can improve knowledge, confidence and capability

of practice staff to better promote physical activity.
Engagement in any physical activity promotion programme
will depend on the degree to which it makes sense to
patients and professions, and is seen as trustworthy.
Co-design The programme theory informed the co-
design of a prototype intervention to: improve physical
literacy among practice staff; describe/develop the role

of a physical activity advisor who can encourage the

use of local opportunities to be more active; and provide
materials to support behaviour change.

Conclusions Previous physical activity interventions in
primary care have had limited effect. This may be because
they have only partially addressed factors emerging in our
programme theory. The co-designed prototype intervention
aims to address all elements of this emergent theory, but
needs further development and consideration alongside
current schemes and contexts (including implications
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» Co-production with stakeholders was embedded in
all stages of the project to enhance the attention to
context that is characteristic of a realist approach.

» A wide range of evidence was reviewed in order to
search for organisational context, characteristics of
individuals, and circumstances that led to the suc-
cess or failure of an interventions; focusing on ev-
idence containing rich description where possible.

» The iterative way in which the different data sources
were integrated enhanced the depth and breadth of
the findings.

» We co-designed a set of flexible resources that
embodied the programme theory, but which could
adapt to different contexts and augment existing
initiatives.

» These resources need further development and re-
finement before they can be used in primary care
consultations.

relevant to COVID-19), and testing in a future study. The
integration of realist and co-design methods strengthened
this study.

INTRODUCTION

In 2019 in the UK, more than 18 million adults
over the age of 18 years had a long-term condi-
tion (ie, 38% of the total adult population).’
Approximately 25% of people with one long-
term condition report ‘problems performing
usual activities’, rising to over 60% in those
with three or more long-term conditions.”
As older people accumulate more long-term
conditions, they become increasingly frail.*>?
This is one of the biggest challenges facing
health and social care systems.
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There are known benefits of physical activity in the
management oflong-term conditions, including improved
physical and psychosocial functioning.ms However, the
proportion of the adult population in England and Wales
that are at least moderately active is low,14 15 and even
lower in people with long-term conditions. There is an
inverse association between habitual physical activity level
and multi-morbidity."® 7

Primary care is well placed to empower individuals and
communities to improve physical activity and function,
because 90% of patients’ interaction with the National
Health Service (NHS) occurs in this setting.18 However,
primary care management of long-term conditions typi-
cally focuses on the diagnosis and management of disease,
and not on increasing physical activity.

Abetter way for primary care to promote physical activity
and reduce functional decline is needed, and is likely to
involve a complex intervention. In order to understand
the active ingredients of such an intervention, a method
that focuses on complexity is required. A realist approach
provides a contextualised, explanatory understanding of
what works, for whom, in what circumstances, in what
respects and over what duration.'"' Integrating this with
co-design gives new ideas tangible form, and tests how
these will work in the real world.*

Objectives

The overall aim was to conduct a realist evidence synthesis,

informing the development of a primary care interven-

tion to promote physical activity and physical function
for people with long-term conditions. Specific objectives
were:

1. To produce a taxonomy of physical activity interven-
tions that aim to reduce functional decline in people
with long-term conditions managed in primary care.

2. To work with patients, health professionals and re-
searchers to uncover the complexity associated with
the range of physical activity interventions in prima-
ry care, and how these directly or indirectly affect the
physical functioning of people with long-term condi-
tions.

3. To identify the mechanisms through which interven-
tions bring about functional improvements in people
with long-term conditions, and the circumstances as-
sociated with how the interventions are organised and
operate within different primary care contexts.

4. To understand the potential impacts of these inter-
ventions across primary care and other settings, such
as secondary healthcare and social care, paying atten-
tion to the conditions that influence how they oper-
ate.

5. To co-produce an evidence-based, theory-driven ex-
planatory account, in the form of refined programme
theory to underpin and develop a new intervention
through a co-design process with patients, health pro-
fessionals and researchers.

METHOD
We performed a realist synthesis of literature following
established methods' ** to develop context, mechanism
and outcome (CMO) statements with input from key
stakeholders; people with long-term conditions, health
professionals and our study management and advisory
groups. Stakeholders gave feedback on the emerging
theories based on their lived experience as someone with
a long-term condition, health professional or researcher.
Co-production was embedded throughout the
following five phases over an 18 month period: (1) partic-
ipatory theory-building workshops; (2) extended liter-
ature review; (3) co-design; (4) interviews and theory
refinement; (5) knowledge mobilisation. The process was
iterative, with data sources informing each other as the
synthesis progressed (figure 1). In this study, ‘co-produc-
tion” refers to the co-production of the whole research
project with stakeholders, and ‘co-design’ refers to
the specific activities, within the co-produced research
project, which focused on designing a set of resources.
The overall methods are detailed elsewhere®* * and a
visual summary is provided in online supplemental figure
1.

Patient and public involvement

Five public research partners were proactively engaged
throughout the project and contributed to monthly
study management and quarterly external project advi-
sory group meetings. They participated in decision-
making, research activities (eg, group analysis sessions),
reviewing public-facing documents, authoring reports
and providing feedback on findings as they emerged.

Participants

A stakeholder analysis enabled identification and
targeting of the most relevant groups for the different
stages of the synthesis and co-design.”® It included repre-
sentation from people with long-term conditions, primary
care professionals, allied health professionals, third-
sector organisations, councilfunded initiatives, social
care, policy-makers, commissioners and researchers
Stakeholders were recruited through primary care
patient engagement groups, health professional groups,
and academic and research support networks (see online
supplemental table 1 for participant characteristics). All
participants gave informed consent.

Theory-building

Two theory-building stakeholder workshops and an early
scoping search of published and grey literature devel-
oped initial ideas for programme theories. We used
LEGO® Serious Play® as a participatory method for the
workshops to enable expression and creativity through
building models and to facilitate the sharing of experi-
ences around physical activity and physical function (for
an example, see online supplemental figure 2). A prelim-
inary list of ‘if...then’ statements was developed (online
supplemental table 2) which informed the first co-design
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Figure 1 Schematic showing the iterative, integrated flow of information through the following five phases over an 18-month
period: (1) participatory theory-building workshops; (2) extended literature review; (3) co-design; (4) interviews and theory
refinement; (5) knowledge mobilisation. Arrows indicate how each element informed another. The study management group
and project advisory group meetings continuously informed the synthesis throughout the life of the project, and both groups

involved input from public members.

workshop, the literature search strategy and inclusion/
exclusion criteria.

Extended literature review
We developed and amended an iterative systematic
search strategy including search terms such as ‘physical
activity’, ‘physical function’ and ‘primary care’.”* * We
ran searches across the bibliographic databases: Medline,
CINAHL, ASSIA, Social Services Abstracts, PsycInfo and
Cochrane Library. We used Covidence software®’ to coor-
dinate the review process and apply our initial inclusion
and exclusion criteria to identify potentially relevant
papers (online supplemental table 3). First of all, we
examined and summarised relevant systematic reviews,
which informed the development of the following eight
‘theory areas’:
» Promoting physical literacy across the practice team;
» Framing physical activity promotion around the link
between physical activity and physical function;

» Routinely assessing and promoting physical function

and activity;

Reducing time pressure by offering consultation with

a credible professional;

Linking people into existing local initiatives;

Using behaviour change techniques;

Tailoring advice and goals;

Social support from others.
Our initial literature search identified 170 articles for
data extraction, using bespoke data extraction forms to
capture study details, findings and data relevant to the
above theory areas. A total of 73 articles were selected for
final inclusion because of their relevance and theoretical
richness (ie, they contained explanatory information that

v

vvyyvyy

was detailed enough to contribute to programme theory
development).25 We supplemented the systematic search
with forward and backwards citation tracking of key arti-
cles and purposive searches of guidelines, grey literature,
social prescribing and physical literacy to identify 48 addi-
tional articles (figure 2). A total of 121 pieces of evidence
were selected and used to develop the CMO statements
(see online supplemental table 4 for final list of papers).

Taxonomy

While reviewing the literature, we developed a taxonomy
of interventions to help organise the breadth of interven-
tions available and inform the developing programme
theories. The taxonomy was added to as the project
progressed.

Interviews and theory refinement

The theory areas were explored in ‘theory-refining’ tele-
phone interviews with 10 stakeholders and also as part
of the first and second co-design workshops. Using the
data extracted from the included papers, and through
ongoing discussion within the project team and advi-
sory group, we developed initial ‘candidate’ CMO state-
ments.”” These CMO statements were continually refined
throughout the later workshops.

Co-design
The storyboard shown in online supplemental figure
1 provides a visual representation of how the project
progressed through the different stages.

Three consecutive workshops were conducted to co-de-
sign an intervention to promote physical activity for
people with long-term conditions managed in primary

Law R-J, et al. BMJ Open 2021;11:€046751. doi:10.1136/bmjopen-2020-046751
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Figure 2 Flowchart detailing the flow of information through the different phases of the review and the purposive searches.

care. The workshops were facilitated by a team of design
researchers and involved a range of stakeholders (n=23)
including people living with long-term conditions,
primary care professionals, third sector representa-
tion, a life coach, exercise referral scheme coordinator,
researchers and members of the Function First research
team (see online supplemental table 1).

Using design-based activities including immersion,
ideation and co-design,” ideas and recommendations
for service innovation, and plans for making the inter-
vention useable, were designed collaboratively and
expanded during each workshop. There were key ‘deliv-
erables’ from each workshop and, in between workshops,
designers worked to develop ideas and provocations for
the next workshop termed ‘design activities’.

At the start of each workshop, the emerging programme
theories and project storyboard were discussed and
presented visually and verbally to inform and remind
participants of the evolving context. Early indications of

theories emerging from the literature were presented
to the co-design participants using card games based
on the ‘if...then’ statements.? Thereafter, the relation-
ship between the evidence and concepts was iterative;
we continuously ensured that the developing CMO state-
ments were represented and embodied in the concepts
and designed products. In addition, concepts that
the co-design participants raised were explored in the
literature.”

Knowledge mobilisation

This workshop involved people with long-term condi-
tions, primary care professionals and researchers (n=12)
and explored how best to implement the prototype inter-
vention in different contexts, ensuring that it was desir-
able and feasible. The design researchers presented a
physical example (or 'protoype'), which embodied the
top four concepts generated in the co-design phase: * a
directory of local assets’, ‘a specialist role’, ‘training for
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Figure 3 Physical variations, sample content detail and an image showing how the content was deconstructed and refined as

part of the workshop.

health professionals’ and ‘community transport’. This
prototype was designed to represent and challenge these
initial concepts and ideas, encourage consideration from
broader perspectives, and bring together “the creativity
of designers and people not trained in design together in
the design development process”.*’

The co-developed ideas were refined through input
from an external panel including representation from
professional bodies for general practice, nursing, phys-
iotherapy and public health. While detailed content was
missing, demonstration of the intervention ideas illus-
trated how each physical element related to the refined
CMO statements, creating an evidence-informed design
solution (figure 3).

RESULTS

A taxonomy of primary care physical activity interven-
tions for people with long-term conditions was produced
and included the following categories: brief interven-
tions®%; telephone interventions®’; online/‘eHealth’
interventionng; exercise referral schemesg?’; community
‘navigators’34; referral to exercise specialists (eg, exer-
cise physiologists)®’; intervention delivery by existing
primary care staff’’; physical activity ‘pathways’*~*%;
practice-wide initiatives*’; community initiatives adopted
by primary care*; a whole system approach to embed
physical activity in clinical practice® *°; multi-faceted
interventions'’; campaigns® (online supplemental table
5).
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This informed the development of five CMO statements
explaining how the contexts and mechanisms identified
lead to outcomes relevant to improving physical activity
and physical function in people with long-term condi-
tions. Each theoretical, explanatory account below illus-
trates salient points with examples of evidence from the
literature and stakeholder interviews.

Changing practice culture through alignment
Programme theory: Primary care settings are charac-
terised by competing demands, and improving physical
activity and physical function is often not prioritised in
a busy practice (C). If the practice team culture can be
aligned to promote and support the elements of physical
literacy (M), then physical activity promotion will become
more routine and embedded in usual care (O).

Lack of time and competing priorities limit discussion
of physical activity in primary care*™', as explained by a
participant in this study:

I think physical activity unfortunately does take a bit of a
back step because it’s probably not seen as so important as
referring somebody who is expected cancer or sorting some-
body’s medications out. (General practitioner, individual
interview)

Competing priorities include different models of
care, with the primary care management of long-term
conditions typically focussing on the diagnosis of disease
according to the International Classification of Diseases.’
The International Classification of Functioning, Disa-
bility and Health (ICF) places more emphasis on func-
tional limitations in a biopsychosocial context.”” In the
context of the ICF, physical activity has the potential to
promote more pro-active, ‘whole person’ and preventive
care.’* % However, the time and resource limitations in
primary care act as barriers to implementation of this
approach.”

Physical literacy is defined as “the motivation, confi-
dence, physical competence, knowledge and under-
standing to value and take responsibility for engagement
in physical activities for life”."’ Aligning practice culture
with physical literacy could facilitate successful physical
activity promotion. A physical literacy model for adults
aged 65years and older has been developed™ and in
the UK, the Active Practice Charter aims to enhance the
culture of physical activity promotion across the primary
care setting.”

Interventions are more likely to be effective when
integrated into routine practice.” * For example, the
‘Let’s Get Moving’ pathway involved embedding a phys-
ical activity promotion pathway into routine primary
care practice. However, the pathway was less successful
when implemented more widely, required modifications
and lacked the simplicity required to align with existing
programmes.”” *' ¥ Care is also needed to reduce the
burden of routine physical activity promotion within
primary care, as explained by a participant in this study:

But, would I want any more forms to fill in or boxes to tick
or guidance that says, ‘If you can touch your toes and tie up
your shoelaces without getting breathless you score a one...’
it wouldn’t help me at all. (General practitioner, individual
interview)

In order to encourage the promotion of physical
activity ‘as routine’, protocols, pathways and procedures
are insufficient; strategies are needed that align the prac-
tice team, settings and systems with the principles of phys-
ical literacy.

Providing resources

Programme theory: Physical activity promotion in primary
care is inconsistent and uncoordinated (C). If specific
resources are allocated to physical activity promotion (in
combination with a practice culture which is supportive)
(M), then this will improve opportunities to change
behaviour (O).

Despite a rise in initiatives and research,” physical
activity promotion in primary care remains inconsis-
tent.®%” Exercise referral schemes have shown small posi-
tive effects on physical activity,” but with low attendance
and completion rates.”® ® There are many barriers to
exercise referral at an individual, social and system level.”
To reduce burden on GPs, many interventions have allo-
cated specific resources to physical activity promotion by
identifying alternative professionals to deliver physical
activity advice. Practice nurses,ﬂ_76 healthcare assistants,77
expert patients’® physical activity ‘coaches’, ‘counsellors’
or ‘facilitators’,”™ exercise professionals,” physiothera-
pists,** ® accredited exercise physiologists® and different
combinations of allied health professionals® ®” have
been trained to apply their existing skills and work with
patients on physical activity specific goals. Furthermore,
social prescribing initiatives include physical activity
promotion.sg_91

In a randomised controlled trial of referral from Austra-
lian primary care to exercise physiologists, a 12-week face-
to-face and telephone coaching intervention resulted
in participants completing the equivalent of 10 minutes
more walking per day, which persisted after 9months.”
The Exercise as a Vital Sign programme delivered in the
USA involved a medical assistant ascertaining a patient’s
self-reported physical activity prior to the GP entering the
room, triggering exercise-related care processes.92

Primary care resource to advise patients about insuffi-
cient physical activity during routine consultations and
link them to a robust referral system of physical activity
opportunities could facilitate improvements in physical
activity promotion and behaviour.

Individual advice

Programme theory: People with long-term conditions
have varying levels of physical function and physical
activity, varying attitudes to physical activity and differing
access to local resources that enable physical activity
(C). If physical activity promotion is adapted to indi-
vidual needs, priorities and preferences, and considers
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local resource availability (M), then this will facilitate a
sustained improvement in physical activity (O).

People with long-term conditions are on a spectrum
of physical functioning and physical activity levels. Some
people are already active, socially integrated and able
to organise their everyday lives independently, whereas
others have limited independence and rely on others for
care.”” 9% People are at varying stages in the behaviour
change process,”® ¥’ as highlighted by NICE™ and indi-
cated by a participant in this study:

There’s no point in people starting to dictate to people if
they're mot on board with it. (Public contributor, long-term
condition, individual interview)

A variety of approaches are required to encourage
people with long-term conditions to start and maintain a
physically active lifestyle in a personally relevant way. The
use of behaviour change techniques have been empha-
sised in guidance, recommending the development of
goals that consider individual contexts and the impact of
social support.” '”” One-to-one sessions can be helpful to
enable initial tailoring and review, whereas group-based
activities can offer alternative sources of motivation.*’
Group consultations for people with long-term conditions
have shown positive effects, also indicating the potential
for use when resources are limited.'”' '*®

Physical activity advice needs to avoid being too
demanding,'” while providing sufficient challenge.'"*
Interventions have also acknowledged the unpredict-
able nature of living with a long-term condition by
incorporating the ability to make adjustments over
time.”* 70 77 102 105108 Tailoring should link physical
activity with personally relevant, enjoyable activities that
are perceived as a ‘good return’ for the time and effort
invested.*® """ This could include canine-based inter-
ventions and community football schemes."* ' Alter-
native ways of providing advice include online™ '* !> or
telephone counselling,” '° "7 which may be preferable
for some people. Incorporating individualised, relevant
and tailored advice has the potential to maximise rele-
vance and effectiveness.

Improving capability of practice workforce

Programme theory: Many primary care practice staff have
a lack of knowledge and confidence to promote physical
activity (C). If staff develop an improved sense of capa-
bility through education and training (M), then they will
increase their engagement in physical activity promotion
(O).

People with long-term conditions are familiar with
primary care and typically have established trust and
rapport with staff;’* ''® however, staff lack knowledge due
to limited training and resources. An online survey of
self-selecting GPs in England found that only 20% were
familiar with the national physical activity guidelines, 26%
were not familiar with any physical activity assessment
tools and 55% reported that they had not undertaken
any training to encourage physical activity.”® Indeed,

only very limited medical curriculum time is devoted to
physical activity and health.""*"* Evidence has shown
health professionals lack confidence, knowledge and
understanding about roles and responsibilities for phys-
ical activity promotion,123 24 and have described partic-
ular difficulties delivering motivational components such
as improving self-efficacy, which are then delivered less
comprehensively as a result,? 122120 123124

Interventions such as ‘Movement as Medicine”™’ and
‘Moving Healthcare Professionals’* **have addressed this
need and aim to provide more training and education for
primary care health professionals. ‘Moving Medicine’*®
aims to help health professionals incorporate conver-
sations about physical activity during routine care and
offers online resources relevant to patients of all ages
with different long-term conditions. Improved education
should increase the confidence of healthcare profes-
sionals in delivering physical activity advice.'”’

47

Programme credibility

Programme theory: If a programme is credible (C), then
trust and confidence in the programme will develop (M)
and more patients and professionals engage with the
programme (O).

Established programmes that take place in hospitals or
leisure centres, and are delivered by qualified personnel
(eg, cardiac rehabilitation or exercise referral schemes),
have a high degree of credibility due to their associa-
tion with the health service, relevant regulatory bodies
and inclusion as part of NICE guidance.” GP referrals
are often chosen as a strategy because recommendation
from a known and trusted professional is felt to increase
uptake.® 4123

A mixed-methods review of physical activity for
people with osteoarthritis found that advice was viewed
as valuable if it came from a knowledgeable healthcare
professional who can explain why a person should do
something, tailors the advice, clearly specifies what to
do and explains the benefits.'"® Active health profes-
sionals are more likely to provide better, more credible
and motivating advice to their patients.129 Credibility can
also be achieved by including peerled elements as this
can increase self-efficacy among patients receiving advice,
enhance empathy and improve the likelihood of realistic
advice being given.” *" *! Understanding, tolerance,
taking a genuine interest, encouragement and support
were also important qualities'®, as explained by a partici-
pant in the current study:

It needs to be someone who is really qualified, got a good
track record. They do assessments... part of the assessment is
talking to people for a while, not just 5 minutes and that’s
. (Public contributor; long-term condition, individual
nterview).

Both professionals and patients need to feel that a
programme is safe'”® " and effective in order to engage
with it."* Professional acceptance and implementation is

Law R-J, et al. BMJ Open 2021;11:€046751. doi:10.1136/bmjopen-2020-046751
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more likely if an intervention is accompanied by an evalu-
ation that determines its effectiveness and benefit.”!

Intervention co-design

A prototype multi-component intervention was co-de-

signed, embodying the five programme theories and

providing resources to promote physical activity and
physical function for people with long-term conditions

(see figure 4 for how each CMO was embodied within

the prototype resources and box 1 for components of the

conceptual online resource).
The prototype consisted of:

» Resources designed to encourage a culture of physical
literacy among staff and within the practice.

» Suggestions for changing the physical layout of the
practice and promotional materials to create an envi-
ronment that encourages physical activity.

» Materials to help develop the role of a credible profes-
sional (or 'Physical Activity Advisor') who would facil-
itate behaviour change during bespoke consultations
with people with long-term conditions.

» Identification of community resources, which can
address barriers to the uptake of physical activity, such
as community transport schemes.

box1:

CHO 1

» Plans to develop, or adapt, an electronic directory of
local physical activity opportunities, clubs and groups.

DISCUSSION

Summary of main findings

‘Function First’ is the first realist evidence synthesis with
embedded co-design of physical activity promotion for
people with long-term conditions managed in primary
care. We developed five theoretical statements of what
works, for whom and in what circumstances. From this
programme theory, we co-designed flexible resources
for use by a dedicated person working in primary care to
promote physical activity. To our knowledge, this study is
the first to use creative methods from the field of co-de-
sign to develop intervention resources that embody realist
programme theories, particularly in the area of physical
activity promotion for the primary care management of
people with long-term conditions.

Strengths and limitations

The realist approach offered a theory-driven explanation
of the promotion of physical activity and function, paying
particular attention to context (ie, settings within which
interventions are placed, or pre-existing factors such as

box 2:

PR

2 ' m

Earel e

&

Figure 4 Design image showing the components of boxes 1 and 2 and their relation to the CMOs.
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Box 1

Components of a conceptual online ‘Function First’
resource

Patients/General Public

Anyone participating in the Function First sessions could benefit from
an online profile that tracks their progress, helps keep track of their
follow-up consultation schedule and supports them with bespoke, per-
sonalised activity recommendations. The general public get access to
the complete directory of local activities and transport.

GP & Surgery

This profile exists as a way for the GP to access the activity record of
any patient attending the Function First group sessions. Each member
of staff may also have a personal profile as a member of the general
public to benefit from the recommendations and access to the physical
activity directory.

Credible Professional/Physical Activity Advisor (PAA)

The Advisor could have the ability to edit the patient’s profile or activity
plan based on the recommendations made during a session. A part of
these sessions could be a walk-through of how the online directory
works. In addition to this, it would be desirable for the Advisor to begin
to grow the network of activities and transport links by fostering com-
munication between parties.

Community Transport

Transport services would be able to list their service in a separate trans-
port section of the directory. Information about the operating area, ca-
pacity, number of vehicles, accessibility options and other information
can be made available here, as well as direct contact information. An
added benefit of this is that transport providers are often operated by
volunteers who may also benefit from running this service.

Community Activities

Activity providers would be able to list their service in a dedicated
section of the directory. Information about the activity, intensity, cost,
capacity, accessibility options and other information can be made avail-
able here, as well as direct contact information. An added benefit of this
is that activities are often run by volunteers who may also benefit from
running this service.

motivation or organisational factors) 13 To enhance this,
we embedded co-production with stakeholders at all
stages, thus incorporating the different perspectives of
people with long-term conditions, primary care staff, and
the systems in which they live and work.

The study was planned as a linear, sequential process,
but became more iterative during the course of the study.
This facilitated greater integration of the different data
sources and enhanced the depth and breadth of the
findings.

We carried out systematic, comprehensive and trans-
parent literature searches to identify a wide range of
evidence and used Covidence software®’ to enable team
contribution to reviewing the large dataset of publications.
However, while we aimed to identify and present the most
relevant and rich evidence, many publications lacked
detailed descriptions of organisational context, charac-
teristics of individuals, and circumstances that led to the
success of the intervention. We also found fewer reports
of negative results, or difficulties in implementation.

Following our stakeholder analysis, we set out to recruit
people from a range of socioeconomic backgrounds, with
differing ethnicity and attitudes; however, in reality this
diversity proved difficult to achieve. This could be due
to the timing and location of the face-to-face workshops
(eg, during the day, at premises linked to the University),
as well as self-selection bias whereby people supportive of
and engaged with physical activity would be more likely
to participate. This could be addressed in the future by
offering alternative ways to participate from the outset,
including remote methods' and dedicating more time
and resource to reach out to diverse groups.

There are many initiatives promoting physical activity,
and from the outset, we desired to complement rather
than compete with these. Therefore, we involved repre-
sentation from relevant bodies in our activities, and
included a specific search for existing initiatives and
campaigns.

This prototype intervention embodies all five
programme theories and has been co-designed to
be adaptable to different contexts. However a realist
approach generates evidence-based recommendations
that are related to a specific time, place and group of
stakeholders and may not be applicable to alternative
contexts. Similarly, co-design can be criticised for being
too specific; focusing on the needs of the participants in
the process, resulting in personal rather than generalis-
able solutions. Therefore, the current findings may not
apply to a different population or set of circumstances
and need further development and refinement before
application.136

The changes to primary care associated with the
COVID-19 pandemic will also need further consider-
ation, including those related to remote consulting, prac-
tice re-organisation, use and implementation of evidence,
patient behaviour and chronic disease management.m7
The need for physical activity opportunities to align with
social distancing requirements and preferences, as well
as mitigating against further health inequality resulting
from the pandemic, will need to be considered.'® 1%

Comparison with existing literature

Existing realist evidence syntheses within the area of
physical activity promotion for people with long-term
conditions have identified similar findings to the current
study. For example, a realist review exploring the referral
of obese adults to weight management services identified
contextual factors including varying patient and practi-
tioner characteristics and competing priorities. Practice
level mechanisms included changes to systems or culture,
not assuming a standardised approach, and improving
communication with weight management services.'*’ In
addition, mechanisms proposed to maximise outcomes
from exercise-based interventions for people living with
chronic obstructive pulmonary disease and frailty include:
trusting relationships; a shared understanding of needs;
capacity to address multidimensional concerns; being
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able to individualise approaches to needs and priorities;
and flexible intervention delivery.'"!

Existing evidence suggests that health-related life-
style advisors can remove barriers to healthy behaviour
and create supportive social environments, but there is
limited evidence of a positive impact on health knowl-
edge, behaviour and outcomes.'* The physical activity
advisor role described in the current study is different to
a lifestyle advisor because the role would be underpinned
by knowledge and expertise specific to physical activity
for people with long-term conditions.

Locating healthcare in leisure settings can create a phys-
ical environment that re-enforces physical activity culture,
supports behaviour change, improves staff and patient
experience, increases collaboration and coordination
between health professionals, and increases awareness
of facilities. Locating physical activity advisors in primary
healthcare settings, as described in the current study, may
have similar advantages. However, theories explaining
the challenges of co-locating services highlight that the
logistics of service delivery and the inconsistency of clin-
ical schedules'*’ may need further attention. In addition,
theories proposed to explain what influences behaviour
change practices of exercise referral practitioners, for
example, may need consideration (eg, planning and
training, supportive leadership, and integration between
health professionals and practitioners).'** Learning from
strategies designed to combine healthcare and phys-
ical activity to create a physical activity culture across a
larger population is also important(eg, ‘Move More’ in
Sheffield).!®

There are limited examples of applying realist methods
to facilitate intervention development as conducted in the
current study. In a study developing a rehabilitation inter-
vention for elderly patients following hip fracture, three
programme theories were developed: improving patient
engagement by tailoring the intervention; reducing fear
of falling and improving self-efficacy to exercise and
perform activities of daily living; coordination of rehabil-
itation delivery."*® These informed the development of
an enhanced rehabilitation intervention. ‘Movement as
Medicine’ included stakeholder work to develop a proto-
type intervention®” and the ‘Choose to Move’ programme
in Canada used participatory methods to co-create new
ways to enhance physical activity, mobility and social
connectedness in older adults.'*”

Implications for practice and research

If general medical practice in the UK s to address the low
levels of physical activity and poor physical functioning of
people with long-term conditions, then current practice
culture needs to change. A new role of a credible profes-
sional could facilitate this, with appropriate resources
and protected time, increased engagement with local
providers of physical activity opportunities, and full
utilisation of electronic directories developed for social
prescribing. Improved undergraduate and continuing
medical education about physical activity is also necessary

to augment and sustain this change. The development of
primary care networks, or clusters of practices, provides
the opportunity for a common, shared approach. This
intervention will have cost implications, but may also have
direct benefits to the NHS in terms of reduced consulta-
tions and demand for services.

Addressing only some components of a programme
theory may reduce the effectiveness of an intervention
and explain why some existing interventions have not
been successful. However the co-designed prototype
intervention in this study aimed to address all compo-
nents of the developed programme theory, and compo-
nents of existing initiatives could also contribute to a
future refined intervention.

A future planned research programme will further
develop the prototype intervention, and assess its accept-
ability and effectiveness in the context of the Medical
Research Council framework for evaluating complex
interventions."*® Remote co-design options, both digital
and non-digital, that can be accessed electronically, or
posted to individuals, may be needed to facilitate this
development.'” The refined intervention, resources and
new role need to fit in with existing schemes (eg, National
Exercise Referral Scheme and 'Moving Medicine') and
complement public health campaigns (eg, ‘We Are Unde-
featable’).” *** They also need to be flexible enough to
adapt to different general medical practice contexts and
changes associated with the COVID-19 pandemic. The
programme theory and developed resources are relevant
to the UK NHS context but could be adapted for other
healthcare systems.

CONCLUSIONS

Despite the large number of interventions promoting
physical activity in primary care, physical activity levels
remain low, particularly in people with long-term condi-
tions. The limited effect of these previous interventions
might be because they only partially address factors iden-
tified as important within our programme theory. The
co-designed prototype intervention co-designed as part
of this study addresses all elements of the programme
theory, but needs further development and refinement.
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Supplementary figure 1: Visual storyboard project summary
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«  Focus on what is possible, rather than focussing on what has been lost.
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Supplementary figure 2: Example models built by participants in the theory-building workshops to
reflect on and describe their interpretation of: A) what physical function meant to them, B) how they

maintained physical function and C) an example of a ‘shared landscape’.
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Supplementary table 1: Stakeholder contribution to the theory-building workshops and telephone interviews, and cumulative contribution of individual
stakeholders to the co-design and knowledge mobilisation workshops. * = also took part in an individual interview (n = 1 public contributor, n = 1
representative from relevant third sector organisation, who also had a long-term condition, n = 1 GP, n = 1 researcher). ** = also took part in co-design
workshops 2 and 3 and the knowledge mobilisation workshop (n = 1). *** = also took part in a co-design workshop 3 and the knowledge mobilisation

workshop. # = member of research team. Co-Chief Investigators BL (health services researcher) and NW (academic GP) contributed as stakeholders to all study

workshops.

Theory-building workshops and stakeholder interviews

Co-design and knowledge mobilisation

Theory- Theory-
buildi buildi Teleph Co-desi Co-desi
Stakeholder uficing urieing 'e P 'one Stakeholder o-design o-gesign Co-design workshop 3 Knowledge mobilisation
representation workshop workshop interview representation workshop workshop 2 (N = (N=11) workshop (N =12)
P 1 2 (N = 10) P 1(N=9) 14) - pIN=
(N=10) (N=13)
Public Public
contributor, =g P, n=3 contributor 1, v v v v
long-term long-term
condition condition
Public
GP N e 1* n=3 contributor 2, v v ) v
long-term
condition
Public
Leisure centre n=1 contributor 3, v
manager long-term
condition
Sport
port and Public
outdoor contributor 4
recreation n=1 - - ’ - v v v
L long-term
division of local .
i condition
council
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group
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Supplementary file 4: If...Then statements

Overarching theory areas

Physical literacy: the motivation, confidence, physical competence, knowledge and
understanding to value and take responsibility for engagement in physical activity for life (Jones
et al, 2018)

International Classification of Functioning: The International Classification of Functioning,
Disability and Health, known more commonly as ICF, is the World Health Organisation's
framework for measuring health and disability at both individual and population levels (World
Health Organisation, 2019).

If...then statements

Level: Local engagement outside of practice

If people have access to a variety of physical activity opportunities, then they will be more likely
to pursue opportunities to be more physically active

If there are sufficient places on exercise referral schemes and physiotherapy clinics, then people
will receive timely interventions to improve physical function

Level: Whole practice
If there is a culture of physical literacy in the practice, then patients are more likely to receive
interventions that promote physical activity

If a range of referral options are available according to patients’ functional status (pyramid
model), then more patients will receive appropriate interventions to enhance their physical
function

If there are sufficient staff working in the practice who are trained to promote physical literacy,
then more patients will receive timely physical activity interventions

If staff are trained in a variety of techniques to encourage physical activity (goal-setting,
coaching, motivational interviewing), then they are more likely to promote physical literacy

If the practice has good links with outside agencies/social networks providing a wide range of
physical activities in the local area, then more people will engage with physical activities

If there are relevant features and cues within the built environment, then physical activity and
physical function will improve

Level: Health professional consultations with people with long-term conditions

If physical literacy is promoted during routine primary care management of long-term
conditions, then physical activity will increase and physical functioning will improve

If consultations with people with long-term conditions consistently address physical activity and
physical function, then people will be more likely to prioritise this element of management

If physical literacy is promoted in each long-term condition consultation, then physical literacy
will be integrated into routine care
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If self-efficacy and goal-setting are promoted as part of routine care, then physical activity
interventions will be more meaningful to patients and uptake and adherence will increase.

If pacing is used in physical activity promotion, incorporating periods of rest and recuperation,
then patients with low energy levels and low fitness levels are more likely to persist with
physical activity interventions

Level: Individual patients
PPhysical

If physical activity advice is tailored to patients’ own priorities for functioning, then they are
more likely to start and continue physical activities

If a functional approach is adopted to the management of long-term conditions, then
interventions will be more relevant and tailored towards functional limitations that are
meaningful to the individual

PPsychological

If being physically active is linked to the freedom, well-being and joy associated with having
physical function, then people with long-term conditions will better identify with the reasoning
for being physically active and be more likely to continue.

If enjoyment is emphasised as an important element of physical activity, then people will be
more motivated to pursue physical activity opportunities and therefore maintain physical
function.

If people have built an engrained physical activity 'identity' through previous experiences, then
they will be more likely to be motivated to pursue physical activity opportunities

If people with long-term conditions are supported to develop contingency plans for
unpredictable circumstances, then they will be more likely to be able to persist with physical
activity.

If people have self-efficacy for maintaining and improving physical activity and physical function,
then they will be more likely to lead a physically active lifestyle.

If anxiety about exercising is reduced (e.g. fatigue, soreness, shortness of breath, tachycardia)
through educational interventions about the normal physiological effect of exercise, then
people are more likely to start and continue being physically active.

If people have recently been diagnosed with a long-term condition or experienced a life event,
then a window of opportunity where people are most receptive can be utilised to promote
physical activity in order to maintain and improve physical function.

If low mood reduces the motivation to exercise, then improving mood will increase physical
activity participation

If inspiration (indirect and direct) is provided for people with long-term conditions, then this will
facilitate the development of self-efficacy for improving physical activity and physical function

If people develop a sense of agency relating to physical activity and physical function, then they
will be more likely to pursue physical activity opportunities

Law R-J, et al. BMJ Open 2021; 11:€046751. doi: 10.1136/bmjopen-2020-046751



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

Social

If people feel supported by family or friends, then they are more likely to start and continue
physical activity

If people perform physical activity or exercise in groups, then they are more likely to continue

If people with long-term conditions are labelled/stereotyped less, then perceived and actual
restrictions will reduce, encouraging improvements in physical activity and physical function
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Supplementary table 3: Initial inclusion/exclusion criteria

Screening tool: Function First

Primary research question:
What is the role of primary care in reducing the decline in physical function and physical activity for people with long-
term conditions: what works, for whom and in what circumstances?
Secondary research objectives:
a) To identify and produce a taxonomy of physical activity interventions that aim to reduce functional decline in people
with long-term conditions managed in primary care.
b) To uncover the complexity associated with the range of physical activity interventions in primary care, and how they
directly or indirectly affect the physical functioning of people with long-term conditions.
¢) To identify the mechanisms through which interventions bring about functional improvements in people with long-
term conditions, and the circumstances associated with how the interventions are organised and operate within
different primary care contexts.
d) To understand the potential impacts of these interventions across primary care and other settings, such as secondary
healthcare and social care, paying attention to the conditions which influence how they operate.

Questions — key elements

Population (P) Include:

and Conditions People with long-term conditions or people who are likely to have a long-term condition (e.g.
frail or ‘pre-frail/at risk of frailty’, reduced mobility, living in care home).

‘Long-term conditions or chronic diseases are conditions for which there is currently no cure,
and which are managed with drugs and other treatment, for example: diabetes, chronic
obstructive pulmonary disease, arthritis, hypertension’ (DOH/Kings Fund) — including cancer,
addiction/substance abuse, mental health conditions, heart conditions, chronic pain, stroke,
obesity, learning disabilities, multiple sclerosis.

OR

People promoting physical activity to people with long-term conditions

GPs, nurse practitioners, practice nurses, physician associates, physio/occupational therapists,
multi-disciplinary teams, other primary care staff, exercise physiologists, exercise professionals,
exercise instructors, coaches, people providing exercise opportunities in the community,
professionals providing rehabilitation interventions (eg cardiac or pulmonary rehabilitation).
Exclude: Healthy but sedentary people; injured/acutely unwell people (e.g. injury, mechanical
problems, fracture or sepsis); pre-conditions (e.g. pre-diabetes, osteopenia); pregnancy;
menopause; children and adolescents aged <18 years; animal studies.

Interventions (1) Include: Physical activity interventions designed to improve physical function and physical
activity.

Exclude: Physiotherapy, physical therapy, mechanical/manual therapy without any physical
activity/exercise intervention. Interventions with limited transferability to NHS primary care,
pharmacological agents, technical, high-cost equipment, short-term rehabilitation following
injury, fracture, sepsis, post-operative; breathing exercises.

Outcomes (O) Include: Any outcomes targeting improving physical activity or physical function (including
psychological and social outcomes).

Exclude: Physiological measurements (e.g. lung function, cardiovascular function, physiology
laboratory), or biochemical markers (e.g. blood measures of disease activity/severity) or
therapy-specific (e.g. motor control, range of motion/biomechanical, cognitive outcomes only).
Settings (S) Include: Studies in primary care, general medical practice, community settings, care homes,
intermediate care including reablement (recovering from hospital stay), community or
outpatient cardiac or pulmonary rehabilitation).

Exclude: Physiology laboratory, hospital in-patient (e.g. exercise during dialysis or
chemotherapy).

Study type Include: Any study design, including reviews, qualitative papers about barriers and facilitators
and especially theory-rich papers with potential mechanisms, process evaluations, etc.
Exclude: N/A (to screen later for theoretical richness)
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Supplementary table 4: List of included papers

Author and year

Title

Allen 2012[1]

Patient and provider interventions for managing osteoarthritis in primary
care: protocols for two randomized controlled trials

Allen 2017 [2]

Patient, provider, and combined interventions for managing osteoarthritis
in primary care: A cluster randomized trial

Andryukhin 2010 [3]

The impact of a nurse-led care programme on events and physical and
psychosocial parameters in patients with heart failure with preserved
ejection fraction: A randomized clinical trial in primary care in Russia

Arden 2017 [4]

Evaluation of a rolling rehabilitation programme for patients with non-
specific low back pain in primary care: an observational cohort study

Asenlsf 2005 [5]

Individually tailored treatment targeting activity, motor behavior, and
cognition reduces pain-related disability: A randomized controlled trial in
patients with musculoskeletal pain

Asenlsf 2009 [6]

Long-term follow-up of tailored behavioural treatment and exercise
based physical therapy in persistent musculoskeletal pain: A randomized
controlled trial in primary care

Avery 2016 [7]

Systematic development of a theory-informed multifaceted behavioural
intervention to increase physical activity of adults with type 2 diabetes in
routine primary care: Movement as Medicine for Type 2 Diabetes

Barrett 2017 [8]

Feasibility of a physical activity pathway for Irish primary care
physiotherapy services

Bearne 2011 [9]

Feasibility of an exercise-based rehabilitation programme for chronic hip
pain

Bierman 2001 [10]

Functional status, the sixth vital sign

Bickerdike 2017 [11]

Social prescribing: less rhetoric and more reality. A systematic review of
the evidence

Bird 2019 [12]

General practice referral of ‘at risk’populations to community leisure
services: applying the RE-AIM framework to evaluate the impact of a
community-based physical activity programme for inactive adults with
long-term conditions

Bjerk 2017 [13]

A falls prevention programme to improve quality of life, physical function
and falls efficacy in older people receiving home help services: Study
protocol for a randomised controlled trial

Bjerre 2019 [14]

Community-based football in men with prostate cancer: 1-year follow-up
on a pragmatic, multicentre randomised controlled trial

Boehler 2011 [15]

The cost of changing physical activity behaviour: evidence from a"
physical activity pathway" in the primary care setting

Bossen 2013 [16]

Effectiveness of a web-based physical activity intervention in patients
with knee and/or hip osteoarthritis: randomized controlled trial

Brannan 2019 [17]

Moving healthcare professionals—a whole system approach to embed
physical activity in clinical practice

Bull 1995 [18]

Beliefs and behaviour of general practitioners regarding promotion of
physical activity
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Bull 2008 [19]

Evaluation of the Physical Activity Care Pathway London Feasibility Pilot—
Final Technical Report

Bull and Milton 2010
[20]

A process evaluation of a" physical activity pathway" in the primary care
setting.

Campbell 2015 [21]

A systematic review and economic evaluation of exercise referral
schemes in primary care: a short report

Chaplin 2015 [22]

The evaluation of an interactive web-based Pulmonary Rehabilitation
programme: protocol for the WEB SPACE for COPD feasibility study

Chatterjee 2017 [23]

GPs’ knowledge, use, and confidence in national physical activity and
health guidelines and tools: a questionnaire-based survey of general
practice in England

Chong 2014 [24]

Physical activity program preferences and perspectives of older adults
with and without cognitive impairment

Comer 2013 [25]

A Home Exercise Programme Is No More Beneficial than Advice and
Education for People with Neurogenic Claudication: Results from a
Randomised Controlled Trial

Coombes 2015 [26]

"Exercise is medicine": Curbing the burden of chronic disease and physical
inactivity

Copeland 2019 [27]

Evaluation of the Public Health England and Sport England Funded
Physical Activity Clinical Advice Pad Pilot

Coulter 2016 [28]

Personalised care planning for adults with chronic or long-term health
conditions

Craike 2019 [29]

General practitioner referrals to exercise physiologists during routine
practice: A prospective study

Croteau 2006 [30]

Physical activity advice in the primary care setting: results of a population
study in New Zealand.

Dacey 2014 [31]

Physical activity counseling in medical school education: a systematic
review

Daniellson 2016 [32]

Crawling Out of the Cocoon: Patients' Experiences of a Physical Therapy
Exercise Intervention in the Treatment of Major Depression.

Dejonghe 2020 [33]

Health coaching for promoting physical activity in low back pain patients:
a secondary analysis on the usage and acceptance

Devi 2014 [34]

A web-based program improves physical activity outcomes in a primary
care angina population: Randomized controlled trial

Din 2015 [35]

Health professionals’ perspectives on exercise referral from a process
evaluation of the National Exercise Referral Scheme in Wales

Dunlop and Murray
2013 [36]

Major limitations in knowledge of physical activity guidelines among UK
medical students revealed: implications for the undergraduate medical
curriculum

Eakin 2008 [37]

The Logan Healthy Living Program: A cluster randomized trial of a
telephone-delivered physical activity and dietary behavior intervention
for primary care patients with type 2 diabetes or hypertension from a
socially disadvantaged community - Rationale, design and recruitment

Eakin 2010a [38]

Living Well with Diabetes: a randomized controlled trial of a telephone-
delivered intervention for maintenance of weight loss, physical activity
and glycaemic control in adults with type 2 diabetes.
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Eakin 2010b [39]

Maintenance of physical activity and dietary change following a
telephone-delivered intervention

Ewald 2018 [40]

Physical activity coaching by Australian Exercise Physiologists is cost
effective for patients referred from general practice

Fife-Schaw 2014 [41]

Comparing exercise interventions to increase persistence with physical
exercise and sporting activity among people with hypertension or high
normal blood pressure: Study protocol for a randomised controlled trial

Forsyth 2009 [42]

Dietitians and exercise physiologists in primary care: Lifestyle
interventions for patients with depression and/or anxiety

Gamboa Moreno

Impact of a self-care education programme on patients with type 2

2013 [43] diabetes in primary care in the Basque Country
Gamboa Moreno A Pilot Study to Assess the Feasibility of the Spanish Diabetes Self-
2016 [44] Management Program in the Basque Country

Goode 2012 [45]

Telephone-delivered interventions for physical activity and dietary
behavior change: an updated systematic review

Grant 2014 [46]

Exercise as a vital sign: A quasi-experimental analysis of a health system
intervention to collect patient-reported exercise levels

Healey 2018 [47]

The feasibility and acceptability of a physical activity intervention for
older people with chronic musculoskeletal pain: The iPOPP pilot trial
protocol

Hinrichs 2011a [48]

General practitioner advice on physical activity: analyses in a cohort of
older primary health care patients (getABI)

Hinrichs 2011b [49]

Effects of an exercise programme for chronically ill and mobility-restricted
elderly with structured support by the general practitioner's practice
(HOMEfit) - study protocol of a randomised controlled trial

Hinrichs 2016 [50]

Home-Based Exercise Supported by General Practitioner Practices:
Ineffective in a Sample of Chronically Ill, Mobility-Limited Older Adults
(the HOMEfit Randomized Controlled Trial)

Holden 2012 [51]

Role of exercise for knee pain: What do older adults in the community
think?

Hurley 2018 [52]

Exercise interventions and patient beliefs for people with hip, knee or hip
and knee osteoarthritis: A mixed methods review

Husk 2019 [53]

What approaches to social prescribing work, for whom, and in what
circumstances? A realist review

James 2017 [54]

Referral for Expert Physical Activity Counseling: A Pragmatic RCT

Jansink 2010 [55]

Primary care nurses struggle with lifestyle counseling in diabetes care: a
qualitative analysis

Jones 2018 [56]

Development of a physical literacy model for older adults—a consensus
process by the collaborative working group on physical literacy for older
Canadians

Jorgensen 2012 [57]

How do general practitioners in Denmark promote physical activity?

Kosteli 2017 [58]

Barriers and enablers of physical activity engagement for patients with
COPD in primary care

Lamming 2017 [59]

What do we know about brief interventions for physical activity that
could be delivered in primary care consultations? A systematic review of
reviews
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Leemrijse 2015 [60]

Collaboration of general practitioners and exercise providers in
promotion of physical activity a written survey among general
practitioners

Leenaars 2016 [61]

The role of the care sport connector in the Netherlands

Leijon 2008 [62]

Physical activity referrals in Swedish primary health care - Prescriber and
patient characteristics, reasons for prescriptions, and prescribed activities

Lindeman 2020 [63]

The extent to which family physicians record their patients’ exercise in
medical records: a scoping review

Lion 2019 [64]

Physical activity promotion in primary care: a Utopian quest?

Lobelo 2009 [65]

Physical activity habits of doctors and medical students influence their
counselling practices

Lohmann 2010 [66]

Fitness consultations in routine care of patients with type 2 diabetes in
general practice: An 18-month non-randomised intervention study

Loughren 2014 [67]

‘Let’s Get Moving’Physical Activity Care Pathway (Gloucestershire) Post-
Programme Evaluation Report.

Martin-Borras 2018
(68]

A new model of exercise referral scheme in primary care: is the effect on
adherence to physical activity sustainable in the long term? A 15-month
randomised controlled trial

McDonough 2013 [69]

Pedometer-driven walking for chronic low back pain: A feasibility
randomized controlled trial

McKay 2001 [70]

The Diabetes Network Internet-Based Physical Activity Intervention A
randomized pilot study.

Melillio 2000 [71]

Perceptions of nurse practitioners regarding their role in physical activity
and exercise prescription for older adults

Moore 2013 [72]

Mixed-method process evaluation of the welsh national exercise referral
scheme

Morgan 2015 [73]

Physical ACtivity facilitation for Elders (PACE): Study protocol for a
randomised controlled trial

Morishita 2014 [74]

Primary care physicians' own exercise habits influence exercise counseling
for patients with chronic kidney disease: A cross-sectional study

Faculty of Sport and
Exercise Medicine UK
2018 [75]

‘Moving Medicine’

Muellmann 2018 [76]

Effectiveness of eHealth interventions for the promotion of physical
activity in older adults: A systematic review

Murphy 2012 [77]

An exploratory cluster randomised trial of a university halls of residence
based social norms intervention in Wales, UK

NHS leading change
(78]

Introducing group consultations for adults with Type 2 diabetes

NICE 2015 [79]

Dementia, disability and frailty in later life — mid-life approaches to delay
or prevent onset.

NICE 2013 [80]

Physical activity: brief advice for adults in primary care

NICE 2014 [81]

Behaviour change: individual approaches

NICE 2014 [82]

Physical activity: exercise referral schemes.

NICE 2019 [83]

Making Every Contact Count: How NICE resources can support local
priorities
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Omura 2018 [84]

Primary care providers’ physical activity counseling and referral practices
and barriers for cardiovascular disease prevention

Parish 2006 [85]

Examination of the constructs of the Transtheoretical model in patients
with heart failure: a focus on physical activity readiness.

Parkrun practice [86]

parkrun UK teams up with RCGP to 'prescribe' active lifestyles to patients
and practice staff

Persson 2013 [87]

Physical activity on prescription (PAP) from the general practitioner’s
perspective—a qualitative study

Pescheny 2018 [88]

Facilitators and barriers of implementing and delivering social prescribing
services: a systematic review

Prochaska 2000 [89]

PACE Interactive Communication Technology for Behavior Change in
Clinical Settings

Department of Health
2012 [90]

Let's Get Moving commissioning guidance

Quirk and Haarke
2019 [91]

How can we get more people with long-term health conditions involved in
parkrun? A qualitative study evaluating parkrun’s PROVE project

Rhodes 2020 [92]

Increasing physical activity by four legs rather than two: systematic
review of dog-facilitated physical activity interventions

Royal College of
General Practitioners
[93]

Active Practice' Website

Rushforth 2016 [94]

Barriers to effective management of type 2 diabetes in primary care:
qualitative systematic review

Savill 2015 [95]

Is general practice engaged with physical activity promotion?

Schofield 2005 [96]

Trust levels of physical activity information sources: a population study

Shaw 2012 [97]

Exercise for overweight or obesity

Short 2016 [98]

Physical activity recommendations from general practitioners in Australia.
Results from a national survey

Smith 2016 [99]

Interventions for improving outcomes in patients with multimorbidity in
primary care and community settings

Smith 2019 [100]

Social prescribing programmes to prevent or delay frailty in community-
dwelling older adults

Stone 2015 [101]

Painful choices: a qualitative exploration of facilitators and barriers to
active lifestyles among adults with osteoarthritis

Sturgiss 2016 [102]

Increasing general practitioners' confidence and self-efficacy in managing
obesity: a mixed methods study

UK Chief Medical
Officers 2011 [103]

Start Active, Stay Active: A report on physical activity from the four home
countries’ Chief Medical Officers (now updated, see below)

UK Chief Medical
Officers 2019 [104]

Physical activity guidelines: UK Chief Medical Officers' report

Physical Activity
Guidelines for
Americans [105]

Physical Activity Guidelines for Americans

Van der Wulp 2012
[106]

Effectiveness of peer-led self-management coaching for patients recently
diagnosed with Type 2 diabetes mellitus in primary care: A randomized
controlled trial
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Val Slujis 2005 [107]

Effect of a tailored physical activity intervention delivered in general
practice settings: results of a randomized controlled trial

Van Slujis 2005 [108]

The positive effect on determinants of physical activity of a tailored,
general practice-based physical activity intervention

Vanroy 2017 [109]

Short- and long-term effects of a need-supportive physical activity
intervention among patients with type 2 diabetes mellitus: A randomized
controlled pilot trial

Verwey 2014 [110]

A pilot study of a tool to stimulate physical activity in patients with COPD
or type 2 diabetes in primary care

Verwey 2014 [111]

A monitoring and feedback tool embedded in a counselling protocol to
increase physical activity of patients with COPD or type 2 diabetes in
primary care: Study protocol of a three-arm cluster randomised
controlled trial

Verwey 2016 [112]

Upgrading physical activity counselling in primary care in the Netherlands,
Oxford University Press.

Verwey 2016 [113]

Process evaluation of physical activity counselling with and without the
use of mobile technology: A mixed methods study

Walsh 1999 [114]

Exercise Counseling by Primary Care Physicians in the Era of Managed
Care.

Ward 2015 [115]

A Survey of Physical Activity in MedicalCurricula: A report of the HEPA in
Health Care SettingsHEPA Europe Working Group

Weiler 2012 [116]

Physical activity education in the undergraduate curricula of all UK
medical schools. Are tomorrow's doctors equipped to follow clinical
guidelines?

Weinstock 2011 [117]

Lessened decline in physical activity and impairment of older adults with
diabetes with telemedicine and pedometer use: results from the IDEATel
study." Age and Ageing 40(1): 98-105.

Wheeler 2019 [118]

Primary care knowledge and beliefs about physical activity and health: a
survey of primary healthcare team members

Wilcox 2010 [119]

Adoption and Implementation of Physical Activity and Dietary Counseling
by Community Health Center Providers and Nurses.

Williams 2020 [120]

Translating a walking intervention for health professional delivery within
primary care: A mixed-methods treatment fidelity assessment.

Wormald and Ingle

Hull and East Riding Primary Care Trusts, Hull. 2 Lecturer in Exercise

2004 [121] Physiology.
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Supplementary table 5: Taxonomy of primary care physical activity interventions for people with
long-term conditions

Type of
intervention
Brief
interventions

Telephone
interventions

Online/’eHealth’
interventions

Exercise referral
schemes

Community
‘navigators’

Referral to
exercise
specialists (e.g.
exercise
physiologists)

Description

Brief verbal advice,
discussion, negotiation or
encouragement, with or
without written or other
support or follow-up. It can
vary from basic advice to a
more extended, individually
focused discussion

Physical activity
interventions delivered
predominantly over the
telephone

The use of information and
communication technologies
for health”(WHO, 2015).

The practice of referring a
person from primary care to
a qualified exercise
professional who uses
relevant medical information
about the person to develop
a tailored programme of
physical activity usually
lasting from 10 to 12 weeks.
Appropriately trained
individuals who can guide
patients towards local
physical activity
opportunities.

Referral to a qualified
exercise physiologist from
primary care (implemented
in Australia)

Example papers

Lamming (2017) — systematic review of
reviews [1]

Brief Interventions can increase self-reported
physical activity in the short term, but there is
insufficient evidence about their long-term
impact, their impact on objectively measured
physical activity, and about the factors that
influence their effectiveness, feasibility and
acceptability.

Goode (2012) - systematic review [2]
Findings provide continuing strong evidence
supporting the efficacy of telephone-delivered
interventions to promote physical activity.

Muellmann (2018) - systematic review [3]
‘eHealth’ interventions can effectively
promote PA in older adults aged 55 years and
above in the short-term, while evidence
regarding long-term effects and the added
benefit of eHealth compared to non-eHealth
intervention components is still lacking.
Campbell (2015) — systematic review [4]
Compared with usual care, exercise referral
schemes had a small effect in increasing the
proportion of individuals achieving 90—

150 min of at least moderate intensity activity
per week.

Leenaars 2017 — Care Sport Connectors
(CSCs)[5]

Introduced in 2012 in the Netherlands and
seem to hold the promise of improving
collaboration between the primary care and
the physical activity sector, especially because
the roles that CSCs perceive themselves as
having seem to be directed at eliminating
barriers in this connection.

Ewald 2018 — Randomised controlled trial to
establish cost-effectiveness [6]

Referral to an exercise physiologist increased
physical activity, which persisted at 9 month
follow-up. Coaching achieved a modest
increase in activity equivalent to 10 minutes
walking per day, at a cost of AUD$245
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Intervention
delivery by
existing primary
care staff

Physical activity
‘pathways’

When primary care
professionals (e.g. practice
nurses, healthcare
assistants) deliver physical
activity interventions

‘Let’s Get Moving’; a UK-
based attempt at embedding
physical activity promotion
into routine primary care,
recommended by Public
Health England for
commissioning at a local
level by Primary Care Trusts
within NHS England

(approx. £150) per person. Face-to-face and
telephone counselling were both effective.
Note: a change in quality of life not observed
so could not estimate utility.

Williams et al (2019) — A mixed-methods
treatment fidelity assessment [7]

Two practice nurses and six health care
assistants delivered a theory-based walking
intervention to 63 patients in their own
practices. High levels of fidelity of delivery
were demonstrated. However, patient-,
provider-, and component-level factors
impacted on treatment delivery and receipt.
Bull 2008, 2010 - Feasibility pilot study and
process evaluation [8, 9]

e Recruitment low, particularly in
practices recruiting opportunistically
vs. disease register

e Multiple promotion strategies needed

e Active patients did not move through
‘exit’ pathway as intended

e Professionals modified intervention to
meet time available

o Needs better integration with existing
referral pathways (e.g. ERS)

e Inventory of local opportunities would
be helpful

Boehler 2011 - ‘the costs of changing
physical activity behaviour’ [10]

Disease register screening is more costly than
opportunistic patient recruitment (£53 vs
£191). However, additional costs come with a
higher completion rate and better outcomes
in terms of behavioural change in patients
completing the care pathway.

Department of Health commissioning
guidance (2012) - includes resources and
protocols for implementation [11]

Loughren, 2014 - ‘Let’s Get Moving’ Physical
Activity Care Pathway (Gloucestershire) [12]
Factors determining implementation success:

e Time required to deliver lifestyle
counselling

e Integration/competition with existing
ERS

e On-going support for deliverers in
coordination

Barrett 2017 — Feasibility in primary care
physiotherapy [13]

Concluded to be a clinically feasible resource
to primary care physiotherapists with some
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Practice-wide
initiatives

Community
initiatives
adopted by
primary care

A whole system
approach to
embed physical
activity in clinical
practice

Active Practice Charter
promoted by the Royal
College of General
Practitioners

Parkrun practice

Moving healthcare
professionals programme
(MHPP)

Moving Medicine

modifications and with the support of
additional resources (i.e. professional training
and integration with existing schemes)

Active Practice Charter (2019) [14]

The Royal College of GPs and Sport England
have launched the Active Practice Charter to
inspire and celebrate GP practices that are
taking steps to increase activity and reduce
sedentary behaviour in their patients and
staff.

Quirk and Haarke (2019) [15] - Parkrun
launched a project called PROVE in 2016 to
engage people living with long-term health
conditions in England. Over the 3 year project,
Parkrun appointed volunteer outreach
ambassadors with a specialist interest in the
health condition they represented whose role
was to ensure parkrun was welcoming,
supportive and inclusive. A qualitative
evaluation showed that PROVE was regarded
by the ambassadors (patients, carers,
professionals) as important for ensuring that
people with long-term health conditions can
engage in physical activity and volunteering in
a safe and supportive environment.

Brannan et al (2019) [16] — The MHPP model
is a partnership between Public Health
England and Sport England. It has delivered
face-to-face training to 17,105 healthcare
professionals, embedded materials in almost
three quarters of medical schools in England
and overseen > 95,000 e-learning modules
over two and half years. The programme aims
to bring about improvements in knowledge,
skills and practice. Individual elements of the
model are being evaluated and further
evaluation is planned to assess patient impact.

‘Moving Medicine’ [17] was created to aid
healthcare workers in integrating
conversations about physical activity during
routine clinical care. Moving medicine offers
this online support for all patients of all ages
and conditions. It also offers advice depending
on the amount of time available with a patient
and adjusts the conversations to these needs.
Moving Medicine has the option of
completing an ‘online physical activity training
course, which is accredited with 16 CPD points
from the Faculty of Sport and Exercise
Medicine (UK).

Law R-J, et al. BMJ Open 2021; 11:€046751. doi: 10.1136/bmjopen-2020-046751



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open
Multi-faceted Interventions involving a Avery et al (2016) [18] - ‘Movement as
interventions combination of approaches Medicine for Type 2 diabetes’ is a

multifaceted intervention informed by the
theory of planned behaviour and social
cognitive theory and consisted of 15
behaviour change techniques. It includes an
accredited online training programme for
healthcare professionals who deliver a
behavioural intervention for adults with type
2 diabetes. This. Intervention intensity and
duration were informed by a systematic
review and stakeholder work. Usability testing
resolved technical problems with using the
online training intervention on practice IT
systems. An open pilot study of the
intervention identified mechanisms to
enhance intervention implementation during
routine diabetes consultations.

Campaigns Age UK Resources — ‘We Are | The ‘We Are Undefeatable’ [19] campaign

Undefeatable’ was developed by 15 leading health and social

care charities. Its main aim is to support and
encourage ways for individuals with a wide
range of health conditions, to remain active
even during times where this can be
challenging.
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