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Material abstract
Author: Benjamin Peter Rigby
Title: Complexity and physical activity policy: considerations for theory and

practice.

Background: Complex systems perspectives have been increasingly adopted
to address physical inactivity. Within this, myriad policy actions are deemed
important for supporting population physical activity and creating so-called ‘active
systems.” | argue that complexity and systems-thinking have, prior to this thesis,
predominantly been applied uncritically and with insufficient consideration of the
agents who influence, and are influenced by, the complexity of the physical activity
policy environment. There is the need to connect different strands of research,
specifically in relation to physical activity policy, evidence-informed Public Health,
and complexity.

Aim: My research aimed to critically assess the understanding and
application of complexity theories as a basis for evidence-informed physical activity
policy efforts. Specifically, | sought to interrogate the suitability of complexity
theories for influencing, developing and implementing physical activity policies;
identify conditions that enable more effective complex systems approaches to
physical activity policy and programmes; and in doing so, extend understanding
concerning complexity theories and their application.

Theory and methods: Central to my theoretical position has been a reflexive
process in which | have located myself within the wider physical activity and Public
Health research landscape, and crucially the system | seek to change. This thesis is

underpinned by a complex realist ontology, and epistemologically | draw on the



notion of different lenses of evidence about policy issues. Methodologically, |
employed qualitative and action-orientated methods to explore individuals’ agency
and experiences of the physical activity policy system. My own observations and
experiences are discussed through a theoretical pluralism.

Study 1: | explored the processes, values and experiences of physical activity
policy-makers in UK national government, in relation to complexity, and how they
sought to foster system change. I conducted 10 semi-structured interviews. Three
overarching themes were constructed and emphasised that while the idea of complex
systems permeated the physical activity sector, uncertainty as to the meaning of
complexity and its implications may preclude its application in ways that enhance
physical activity policies and programmes. | highlight problematic practices and
identify potentially important mechanisms to support system change.

Study 2: This study was originally a preliminary component of an action
research project that was curtailed by the SARS-Cov-2 pandemic. Through five in-
depth semi-structured interviews, I examined how local partnerships can be used
more effectively to improve the implementation of national physical activity policies.
Specifically, | extended knowledge by providing a critical reflection on system
leadership, demonstrating how it is enabled and strengthened, how it links to
implementation, and how changes in systemic practices and cultures can be
stimulated in the physical activity policy domain.

Study 3: This study responded to outstanding gaps in the evidence, in
particular the ongoing uncertainty around the practical applications of complexity
theories and systems perspectives. In-keeping with my intended action-orientated
approach, I convened a workshop with 19 international experts (from research,

policy and practice) to critically reflect on my previous research, drawing attention to



issues of conceptual purity and discord between the theory and practice of
complexity in the physical activity policy domain. Thereafter, the workshop explored
how to optimise the application of complex systems approaches to physical activity
policy, by focusing on the action of knowledge mobilisers. Analysis led to the
creation of four propositions for advancing complexity theories and systems-based
approaches, which set out important considerations concerning the how, when, and
why of applying these perspectives.

Concluding remarks: The general discussion is presented not as a line in the
sand, but as both an advancement on previous thinking, and reflection on these and
empirical contributions that remain a work in progress. Specifically, I set out current
conceptualisations of complexity theories as they pertain to physical activity policy,
and discuss considerations for future practice. I conclude by arguing that a
reorientation of efforts across research, policy and practice toward agency,
mobilisation and application of complex systems perspectives in physical activity

policy settings will strengthen collective impact.
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Chapter 1. Introduction

Physical inactivity is a profound global health issue (World Health
Organization, 2018). It is associated with increased incidence of poor physical and
mental health outcomes, as well as extensive economic and societal costs (Bull et al.,
2017; Ding et al., 2016; Katzmarzyk et al., 2022; World Health Organization, 2018).
Approximately, 28% of adults and 81% of children aged 11 to 17 years across the
globe are considered insufficiently active (Guthold et al., 2018; Guthold et al., 2020).
However, the relative burden of inactivity is greatest among high-income countries,
such as the United Kingdom (UK) (Katzmarzyk et al., 2022). In the UK, the
prevalence of physical inactivity among adults in England, Scotland, Wales and
Northern Ireland is 39%, 54%, 53% and 46%, respectively (British Heart
Foundation, 2017; Sport England, 2021a; Scottish Government, 2020; Welsh
Government, 2020). Meanwhile, 55% of children and young people in England, 63%
in Scotland, and 51% in Wales are also insufficiently active (National Assembly for
Wales, 2019; Public Health Scotland, 2022; Sport England, 2021b). This issue is
compounded by deep-rooted inequalities in physical activity participation that exist
across many social strata, such as gender, age and ethnicity (Ball et al., 2015; Hunter
et al., 2015; Rigby et al., 2020a). Thus, many examinations of contemporary society
explore how to optimally support population-level physical activity. The research set
out in this thesis critiques one societal approach to inactivity, and explores the
complex interactions between evidence, policy and practice in this health promotion
domain. Specifically, it focuses on the increasing recognition that persistent physical
inactivity is a key policy problem (Gelius et al., 2020; Oldridge-Turner et al., 2022;

World Health Organization, 2018).
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Despite considerable research interest, efforts to increase population physical
activity levels remain challenging (Pratt et al., 2020). Several reasons for this have
been posited. For example, the World Health Organization (2018, p.6) suggested that
progress ‘has been slow, largely due to a lack of awareness and investment .
However, in terms of awareness, it has been argued for the better part of three
decades that physical activity is a ‘best buy’ for public health (Morris, 1994, p.807).
This indicates that alternatively, the Public Health community has suffered from a
failure to design, resource (financial investment included) and implement effective
solutions, at scale, which reflect the systemic drivers of population physical activity
change (Pratt et al., 2020). By exploring how we are (or are not) tackling inactivity,
it will enable understanding of the specificities of physical activity promotion, but
also how to promote health behaviour and overall health, more broadly.

In recent years, efforts have shifted toward the idea of a whole-systems
approach, which recognises the need to address the upstream (e.g. policy actions) and
downstream (e.g. individual approaches) determinants of physical activity through
multiple policy solutions (Piggin, 2019; World Health Organization, 2018).
However, the ongoing difficulty in increasing population activity levels raises several
questions: 1) how does policy seek to address inactivity; ii) what is actually meant by
a systems-based perspective in this context, including the concepts and assumptions
that underpin it; and iii) how and why may this approach be more, or less, effective?
It is toward these, and related, questions my thesis tends, through an exploration of
the UK physical activity policy context.

Having briefly set out my starting point, the remainder of this chapter
contextualises the research presented in this thesis through more detailed discussions

of concepts related to physical activity promotion. First, | briefly consider what is
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meant by physical activity, and move on to explore physical activity in the Public
Health research agenda. Within this, I highlight continued issues and possible
solutions for progress. | conclude by detailing the aims of this doctoral research

programme, before outlining the structure of the rest of this thesis.

1.1 What is physical activity?

Traditionally, it has been accepted that physical activity describes ‘any bodily
movement produced by the skeletal muscles that results in energy expenditure
(Caspersen et al., 1985, p.126).” While this seminal definition has been revised over
time, for example to include the distinction that this energy expenditure is over and
above that generated in a resting state (Bouchard et al., 2012), it remains the
authoritative perspective in the Public Health domain. Physical activity is related to,
but distinct from, physical fitness. This latter concept refers to an ability to undertake
daily activities, and is characterised by its different components (e.g. cardiovascular,
morphological, muscular, motor and metabolic fitness) (Bouchard et al., 2012). On
the other hand, physical activity is usually categorised by its intensity (e.g. low,
moderate or vigorous energy expenditure), or by domain (e.g. leisure-time or
occupational physical activity). A second related concept is sedentary behaviour:

Sedentary behaviour is defined as any waking behaviour [i.e. not including

sleep] characterised by an energy expenditure < 1.5 metabolic equivalents?,

such as sitting, reclining or lying down (World Health Organization, 2018,

p.14).

It is important to note that sedentary behaviour is distinct from physical inactivity
(Dempsey et al., 2020). It is possible for people to be both active and sedentary, with

long periods of time spent enacting each behaviour. Furthermore, there is some

evidence to suggest that being active can help attenuate negative health outcomes

1 “‘One metabolic equivalent (MET) is defined as the amount of oxygen consumed while sitting at rest
and is equal to 3.5 ml O? per kg body weight x min (Jetté et al., 1990)."
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associated with sedentary behaviour (Ekelund et al., 2016). While my thesis is
focused on physical activity, and attempts to promote it, it is important to make these
terminological distinctions clear at the outset, as these related concepts are referred to
by myself and participants. The definitions offered here are grounded in medical and
physiological sciences — an issue to which I will return in relation to the physical
activity and Public Health agenda more broadly. Recently, however, there have been
attempts to think about physical activity more holistically.

Piggin (2020, no pagination) argued that existing definitions insufficiently
considered the cerebral, social, political, and situational dimensions of physical
activity, and proposed that:

Physical activity involves people moving, acting and performing within

culturally specific spaces and contexts, and influenced by a unique array of

interests, emotions, ideas, instructions and relationships.
This definition has both positive and negative aspects. It rightly contests the
predominance of the medicalised view of physical activity, offering a perspective
grounded in social sciences, which has typically been missing from the physical
activity policy domain (Kay, 2016). However, it seems to erase the idea of health
altogether, and make assumptions about the relative importance of particular
determinants of physical activity, through the omission of others that may be
considered (e.g. see Bauman et al. (2012)). Nevertheless, it recognises that physical
activity can be undertaken in many different ways, and can therefore include a
myriad of specific activities, such as walking, cycling, sports, exercise, other forms
of recreational activity (e.g. dance), or work-related activities such as gardening or
housework (World Health Organization, 2018). This definition also encourages one
to think about physical activity differently, and alludes to the complexities of the

behaviour, and thus presumably also efforts to promote it.
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1.2 Physical activity and the Public Health agenda

The benefit of physical activity for health was first reported in the 1950s
(Morris et al., 1953). This seminal research laid the foundations of an extensive and
robust epidemiological evidence-base, which has developed rapidly since the 1990s.
It is clear that physical inactivity is associated with increased risk of non-
communicable disease (Katzmarzyk et al., 2022; Lee et al., 2012), while increasing
activity levels can have a significant positive impact on health outcomes and
reductions in the risk of premature mortality (Ekelund et al., 2019; Warburton et al.,
2006). The potential for physical activity to ameliorate non-communicable disease,
in particular, has given rise to the field of physical activity and Public Health, which
IS a site of substantial academic enquiry, and extensive promotion efforts through
policy and practice. In this section of the introduction, | consider some of the
beneficial outcomes of this agenda, which may make it appealing to policy-makers,

and reflect on its remaining challenges.

1.2.1 The first success: identifying the benefits of physical activity

A key first success of the physical activity and Public Health agenda has been
unequivocally evidencing the benefits of physical activity, both to health and society
(World Health Organization, 2018). For a detailed discussion of these, the reader is
directed to a wealth of research (Bull et al., 2017; Ekelund et al., 2016; Ekelund et
al., 2019; Lee et al., 2012; Warburton, 2015; Warburton et al., 2006; World Health
Organization, 2018). However, | outline these benefits in brief.

Regular physical activity is associated with multiple physical and mental
health benefits. In particular, it can prevent, or facilitate treatment of, non-
communicable diseases such as breast and colon cancers, type 11 diabetes, and

coronary heart disease (Lee et al., 2012). It is also a protective factor for the
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prevention of strokes, hypertension, osteoporosis, and overweight and obesity (Hill
and Wyatt, 2005; Warburton et al., 2010). In terms of mental and cognitive health,
physical activity can potentially delay the onset of dementia (Livingston et al., 2020),
protect against depression and anxiety (Mammen and Faulkner, 2013; McDowell et
al., 2019), and improve overall well-being and quality of life (World Health
Organization, 2018). While these health benefits are of particular interest to
governments and other decision-making authorities, given their potential to reduce
the burden on health services, the varied societal impacts of physical activity are also
increasingly recognised.

Increased physical activity is associated with improved behaviour and
attainment in educational settings (Michael et al., 2015; Rasberry et al., 2011). It can
contribute to improved employment prospects, enhance community cohesion, and
increase volunteer engagement (Department of Culture, Media and Sport, 2015).
Physical activity also has a role to play in mitigating environmental and climate-
related issues (e.g. through active transport) (Bernard et al., 2021). Furthermore,
physical activity has the potential to drive economic development and productivity,
particularly in relation to hosting major sports events and contributing to the United
Nation’s (2015) Sustainable Development Agenda (Department of Culture, Media
and Sport 2015; World Health Organization, 2018). In economic terms, physical
inactivity costs the annual global economy $54 billion in healthcare, and a further
$14 billion in lost productivity (Ding et al., 2016), therefore the potential for return
on investment in terms of savings is appealing to policy-makers. For example, in
England, physical activity generates a return of £3.91 for every £1 invested, and the
current overall contribution to the economy and society is approximately £85.5

billion (Sport England, 2020c).
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1.2.2 The second success: establishing how much physical activity leads
to health benefits

A second key achievement of the physical activity and Public Health agenda
has been the establishment of recommendations about how much physical activity is
important for health improvement. A robust evidence-base suggests that there is a
dose-response relationship between physical activity and health outcomes, whereby
further benefits are typically accrued as levels of physical activity increase
(Warburton et al., 2010). Recent evidence indicates that this dose-response
relationship may be non-linear in mid-to-older aged adults (Ekelund et al., 2019),
and the potential for too much activity has also been considered (Warburton et al.,
2016). Nevertheless, it is generally accepted that the benefits of physical activity
outweigh any potential risks, and that such benefits are most acute among individuals
moving from a state of inactivity, to initiating some physical activity (Department of
Health and Social Care, 2019). The relationship between physical activity and
improved health outcomes is typically expressed in terms of time spent engaging in
moderate-to-vigorous physical activities, as well as those that improve strength,
balance and flexibility. Moderate-to-vigorous physical activities are those associated
with an energy expenditure equal to, or above, 3.0 METs (Haskell et al., 2007). It is
beyond the scope of this thesis to discuss this evidence-base further. Of relevance,
however, is how this evidence is packaged in public health policy.

The development of physical activity guidelines is a key strategy in physical
activity promotion (World Health Organization, 2018). They exist to inform key
stakeholders (e.g. decision-makers, health professionals, practitioners, and
sometimes members of the public) about the volume, duration, frequency and types
of physical activity required across the life-course to achieve health benefits (Rigby
et al., 2020b). Such guidelines have evolved over time, as the evidence-base has been
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refined, and nations adopt different approaches. For example, recently there has been
a shift toward 24-hour movement guidelines, particular for younger children (Draper
et al., 2020; Okely et al., 2022; Tremblay, 2020). While the World Health
Organization (2020) has produced global guidelines, again these differ slightly to
those produced in the UK (Department of Health and Social Care, 2019). Table 1

summarises the UK guidelines, which are most relevant to the context of this study.
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Table 1. Summary of the UK physical activity guidelines

Population subgroups
Earlv vears Children and Disabled Disabled Pregnancy
Component (unglle); 55) young people Adults Older adults children and adults and
(5 to 18 years) young people postpartum
Aerobic physical Average 60
activity 180 mins per \Verag 150 mins per 150 mins per . 150 mins per 150 mins per
mins per day 20 mins per day
(moderate-to- day each week week week week week
vigorous)
Strength Engage in a
balance ar’1 q i variety of At least twice At least twice 2-3 times per At least twice At least twice
flexibilit activities to per week per week week per week per week
y support these
Break up Break up .
Seden_tary sedentary Minimise Minimise sedentary - Do not be still -
behaviour . . for too long
periods periods
30_m|ns tummy Some is better Daily pelv_lc
Other time per day - - than none - - floor exercise
for Under 1s (postpartum)

Adapted from Department of Health and Social Care (2019) and Smith et al. (2022).



1.2.3 The third success: understanding why some people are active, and
others are not

A third success of the physical activity and Public Health agenda has been the
wealth of correlates and determinants research, which has increased understanding of
why people may be active or otherwise. A prominent paper by Bauman et al. (2012)
highlighted that physical activity is determined by a range of socio-ecological
conditions, including the economy, societal norms, urbanisation, and
industrialisation. Furthermore, they identified that there are some consistent
correlates of physical activity at an individual level, such as sex, age, health and
previous activity levels. Nevertheless, people’s activity is associated with a complex
and often unique array of determinants. Research has identified at least 117
correlates of physical activity, which include 24 demographic and biological factors,
40 psychological factors, 13 behavioural factors, and 13 social factors (Choi et al.,
2017). There are likely to be many more.

The World Health Organization (2018) Global Action Plan considers
determinants in terms of their so-called upstream and downstream influence. The
former, associated with population-level approaches (e.g. policy), concerns the
social, economic and environmental factors, while the latter refers to individually-
centred perspectives. In order to better inform upstream measures, issues of causation
and accuracy may arguably still warrant further attention (Bauman et al., 2012; Choi
et al., 2017). Nevertheless, this wealth of research has provided insight on how to

intervene to increase physical activity.
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1.2.4 The fourth success: recognising what works to increase physical
activity

The fourth and final success from the physical activity and Public Health
agenda that | wish to raise, is the identification of strategies to increase physical
activity. However, there are caveats attached. Knowledge of ‘what works’ in
programmes designed to increase physical activity has advanced (Milton et al., 2021,
Public Health England, 2014b; World Health Organization, 2009). Many studies
have been conducted with different types of interventions, in different settings, and
among different population groups (Tuso, 2015). Some common conclusions indicate
that multi-component programmes, which are adapted to local, cultural and
environmental contexts are more successful (Public Health England, 2014b; World
Health Organization, 2009). Furthermore, programmes that are underpinned by
various behaviour change techniques are often more effective (Howlett et al., 2018).

More recently, it has been argued that the evidence indicates that policy and
investment are central to physical activity promotion. Milton et al. (2021) identified
eight effective investments, which include whole-school programmes, active
transport, active urban design, health care, public education (including mass media),
sport and recreation for all, healthy workplaces, and community-wide programmes.
Meanwhile, the World Health Organization (2018) recommended 20 policy actions
that are universally applicable to support physical activity, which relate to creating
active societies, environments, people, and systems. A systematic review determined
that school-based and infrastructural policies are particularly effective (Gelius et al.,
2020). A whole-system approach (to which I will return) by policy-makers is
encouraged (Milton et al., 2021; World Health Organization, 2018). Despite this

progress, however, efforts to increase physical activity have largely been effective
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only in the short-term and on a small-scale (Howlett et al., 2018; The Lancet Editors,
2021; Reis et al., 2016).

Furthermore, inequalities in physical activity participation remain within and
between countries and population groups (Ball, 2015; Righby et al., 2020a; World
Health Organization, 2018). Consequently, the disparity in engagement between
certain groups creates a damaging contribution to increased risk of disease and
subsequent health inequalities (Marmot, 2010). To-date, existing physical activity
programmes have often exacerbated inequalities (Hanson and Jones, 2017; Williams
and Gibson, 2017). These persistent challenges of scale and inequalities indicate an
inability to adequately address the complexities of physical activity promotion for
population benefit.

Much of the aforementioned success in physical activity research has resulted
from a strong tradition of epidemiological science, which is seen as a critical first
step in informing the Public Health agenda (Brownson et al., 2018). However, it has
been argued that this approach has been perpetuated for reasons of convenience and
feasibility, rather than scientific justification (Pratt et al., 2020). It is possible, and a
perspective that | endorse, that a juncture has been reached, whereby the agenda has
progressed as far as it can without a significant shift in focus. There have been
consistent calls for a new approach (Das and Horton, 2016; Hallal et al., 2012; Pratt
et al., 2020), particularly to policy and implementation, to overcome the lack of

further progress (Hallal and Pratt, 2020).

1.3. Persistent physical inactivity is a problem of policy

The importance of policy in physical activity promotion cannot be overstated,
as it has the potential to address the material and social conditions that perpetuate

ongoing inequalities, as well as shaping the research and funding landscape that may
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enable longer-term and more scalable solutions to physical inactivity (World
Organization, 2018). However, while potentially effective policy solutions, such as
those discussed above, have been proposed (Gelius et al., 2020; Milton et al., 2021;
World Organization, 2018), there remains a lack of concerted policy action in most
cases (Das and Horton, 2016; The Lancet Editors, 2021; Sallis et al., 2016). In this
section, | develop the first half of the rationale for my doctoral research and argue
that, in order to improve policy efforts, it is necessary to better understand evidence-
informed policy, and the wicked nature of physical inactivity as a policy issue. First,
however, | define two key terms, as | refer to them throughout this thesis, and briefly

outline the current policy landscape.

1.3.1 What are policy and policy-making?

A first step in any study of policy is to define it (Cairney, 2012b). In general
terms, it may be considered as ‘a formal decision or plan of action adopted by an
actor, be it an individual, organization, business, government, etc., in order to
achieve a particular goal (Richards and Smith, 2002, p.1). " In terms of governments,
it may refer to the total sum of their action. These actions and decisions may be
formally recorded in written policies, but this need not be the case. Policy has many
other definitions, from which several principles and considerations can be drawn. For
example, explorations of policy should consider what is and is not done, or achieved,
by policy-makers; who are the many policy-makers involved (not just elected
officials and civil servants); and what are the aims and effects of the policies that
they produce (Cairney, 2012b). In this way, policy is considered as a multi-
dimensional construct, which emphasises its enormity and the intricate arrangement

of actions and actors, within and beyond government settings.
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Policy-making, therefore, is the process by which policy is produced,
reproduced and changed (Cairney, 2012b). As with policy, there is no singular
definition that adequately incorporates all of its aspects. Key concerns of policy-
making include its highly specialised nature; the mutually beneficial relationship
between power and ideas; the notions of stability and change, and why these occur;
and that it is a continuous process (Cairney, 2012b). In many cases, policy-making is
considered in relation to an increasingly crowded and multi-level space, whereby
different actors are influential at different stages, and previous decisions set the
agenda for future ones (Cairney et al., 2019). Within this, therefore, policy-makers
can include all those who have either a formal responsibility, or informal influence
in, the formulation of policy. The increasingly diffused nature of physical activity
policy-making has led to the idea of ‘accidental” physical activity policy-makers,
who come from beyond traditional health sectors, such as transport or environment

agencies (McKinnon et al., 2011; Ritten et al., 2013).

1.3.2 The physical activity policy landscape

At a global level, there are essentially two notable policy responses, which
have been initiated by the World Health Organization. First, a global action plan that
details a suite of policy options that can be adopted and adapted in different countries
(World Health Organization, 2018). This articulates the multi-sectoral nature of
physical activity policy. Second, a set of global physical activity guidelines (World
Health Organization, 2020). However, there remains a significant dearth of policy
action and implementation (The Lancet Editors, 2021; Sallis et al., 2016), which may
in part be due to an inability to persuade policy-makers of the potential benefit of
physical activity to reduce non-communicable diseases, compared to addressing

other health issues such as tobacco use, alcohol consumption and HIV (Andersen et
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al., 2016; The Lancet Editors, 2021). While this issue may have been exacerbated by
the way the Global Burden of Disease risk factors are now assessed, meaning
physical activity has been downgraded (Stamatakis et al., 2021), it also suggests an
imperfect understanding of how to influence physical activity policy, despite the
weight of positive evidence concerning its effects discussed above. Therefore, it is
important to learn about the policy process, and explore how physical activity policy
may be better evidence-informed. To do this, the UK offers a useful test case for
several reasons. First, the global policy landscape was closely informed by
developments in UK policy (e.g. Public Health England (2014a)). Second, there are
reported issues at the juncture between evidence, policy and practice (Oliver et al.,
2016a). Third, there may be greater progress toward the uptake of multisectoral
approaches and cross-government collaboration (Milton et al., 2019; Sharp et al.,
2022), which is not the case globally (The Lancet Editors, 2021).

Attempting to address inactivity in the UK, government and non-government
organisations, across public, private and voluntary sectors have produced generalised
policy and guidance documents for national implementation (Department of Health
and Social Care, 2019; House of Lords Sport and Recreation Committee, 2021;
Public Health England, 2014a; Sport England, 2021d). Such top-down measures
reflect both the assumed predominant order of policy in the UK, which is
characterised by rigid hierarchies and performance indicators (Cairney, 2012a), and
the desire of central actors to provide clear policy goals and consistent messages
(Matland, 1995). According to Milton and Bauman (2015), the UK approach has
typically consisted of four such top-down policies, which have fluctuated in
prominence and nature over time: i) producing evidence-based physical activity

guidelines; ii) setting national goals; iii) introducing surveillance and monitoring
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systems; and iv) supporting public education. While acknowledging the strength of
physical activity guidelines, they identified numerous challenges related to goal-
setting, subjective and inconsistent surveillance measures (e.g. changing between self
report surveys, such as the Health Survey for England, Active People Survey and
Active Lives Survey), and the reliance on commercial investment (e.g. sponsorship
of parliamentary groups or physical activity programmes) (Stevinson et al., 2015;
Strain et al., 2020). These factors are compounded by the additional challenge of
devolved administrations (i.e. Scotland, Wales and Northern Ireland), which
characterise the UK political and legal systems, as well as the lack of a systems-
based perspective taken to physical activity policy.

While there is evidence of embedding physical activity across policy sectors
(e.g. Public Health England, 2014b), there remains key government and non-
government organisations in each of the UK’s four nations that provide a top-down
steer for physical activity policy. For example, the Department for Health and Social
Care (2019) provide UK-wide public health physical activity guidelines, and clinical
guidance is provided by the National Institute for Health and Care Excellence; the
focus being on epidemiological arguments for physical activity. Meanwhile, the
implementation, surveillance and funding of physical activity is typically devolved to
the Office for Health Improvement and Disparities (known as Public Health England
for the majority of the timeframe of this study) and Sport England, through to the
county-level Active Partnerships Network, and local clinical and public health
commissioning groups. Responsibility for physical activity is also devolved to
equivalent Scottish, Welsh and Northern Irish government health departments, and

their sport and activity delivery groups. However, the creation of Active Travel
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England in 2020 is typical of the increasing emphasis placed on this policy sector
across the UK.

The UK differs from other countries, for example Germany (Riitten et al.,
2018), as the respective administrations do not provide national-level guidelines for
physical activity implementation. Policies and programmes are typically
implemented in pockets of localised investment and commissioning, political
engagement and innovation (e.g. Greater Manchester Moving or Sport England’s
Local Delivery Pilots). Despite an increase in policy rhetoric around multi-sectoral
and systems-based approaches to physical activity (House of Lords Sport and
Recreation Committee, 2021; Sport England, 2021d), the landscape remains
somewhat disjointed and siloed. There is a lack of whole system planning and
surveillance, which is being increasingly adopted in other countries, including
Australia (Bellew et al., 2022) and Ireland (Murphy et al., 2021) through the
implementation of the World Health Organization’s (2018) Global Action Plan for
Physical Activity. There are many sectors that have an important stake in physical
activity (e.g. natural environment, urban planning and design, or commerce and
media), but who are typically absent from the development and implementation of
core physical activity policy.

A further characteristic of the current UK policy context is the lack of
legislative action to address physical activity (e.g. developing new traffic laws, or
legally incentivising local authorities to improve physical activity levels), although
prominent exceptions such as the Cycling and Walking Investment Strategy exist
(Department for Transport, 2022). This reflects a global missed opportunity to
develop legal strategies that have the potential for system-wide impact (Nau et al.,

2021). Rather, the UK physical activity landscape is typified by a strong national-
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level commitment to epidemiologically informed policy development, mixed
implementation efforts, and a focus on delivery through certain sectors (i.e. health,
sport and transport), which does not necessarily reflect the range of stakeholders
engaged in local implementation and surveillance. In the following subsection of this
chapter, | construct a critique of the manifestations of the existing UK physical

activity policy landscape.

1.3.2.1 A critique of the UK physical activity policy context

Despite the perceived benefits of a national policy approach, this has not
translated into meaningful change in population physical activity levels, or consistent
changes in practice. There are several reasons for why this might be. First, policies
have been developed with little consideration of social context and evidence on
inequalities in physical activity (Kay, 2016). They have often been overly ambitious
and confusing (Andersen and Jakicic, 2009; Haskell et al., 2007), which has led to
difficulties in translating policy into awareness among the public and key
practitioners charged with implementation (Douglas et al., 2006; Knox et al., 2013).
Furthermore, the simple answers that policy-makers have sought to a complex issue
(e.g. nudging, and re-packing advice in terms of individual lifestyle choices made by
so-called consumers of physical activity) are inappropriate to address the multiple
determinants of physical activity (Kelly and Barker, 2016; Rutten et al., 2013).
While calls for innovative programmes with the potential to be scaled-up for
population benefit have yielded little (Hanson and Jones, 2017), taken together, the
above factors are likely to have resulted in increased inequalities, and mean that the
policies adopted are in and of themselves ineffective, not solely the processes or
implementation efforts, to which blame is typically apportioned (Hunter and

Killoran, 2004).
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It has also been argued that national policy has not necessarily addressed
local implementation barriers, therefore reducing the likelihood that inactive people
will access behaviour-change opportunities (Oliver et al., 2016). Conflict between
local intervention and national strategy is neither new nor uncommon in UK health
policy (Exworthy et al., 2002), yet the range of stakeholders, funders, and services
involved further complicates understanding effective policy measures in the physical
activity context. This diminishing influence of government and the need to
collaborate and innovate across sectors (Oliver et al., 2016a; Rutten et al., 2013), is
reflected in recent UK policy strategies (House of Lords Sport and Recreation
Committee, 2021; Sport England, 2021d). By better understanding how this
increasing interdependence in physical activity promotion is functioning, or not as
the case may be, this can indicate the possibility, or otherwise, of ambitious new
policy approaches (Piggin and Hart, 2017).

To offset issues of national policy, there has been growing appetite for
evaluation and insight to inform physical activity best practice guidance (Public
Health England, 2014b; Sport England, 2021d). Using evidence to inform policy and
best practice from the bottom-up means local level actors assist policy creation and
implementation to meet local needs (Matland, 1995). Despite frameworks designed
to improve evaluation (e.g. Breckon et al. (2016); Cavill (2012); CECAN (2018)),
these have been applied both sparingly and inconsistently, resulting in limited
quality, comparability and transferability of evidence (Fynn et al., 2020), thus
inhibiting their use in policy and practice.

Increasing the amount and quality of scientific evidence does not guarantee
its influence on the policy agenda, however, nor the implementation of policies that it

informs (Cairney et al., 2016; Exworthy et al., 2002). Determining implementation
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factors is crucial for scaling-up evidence from programmes into national policy
(Public Health England, 2014a). However, with exceptions (Horodyska et al., 2015;
Howie and Stevick, 2014), and particularly in the UK context, there remains
relatively little implementation research for physical activity policy (The Lancet
Editors, 2021). Thus, policy-makers’ and practitioners’ attempts to transfer local
success into wider contexts are constrained by a lack of critical information (Waters
et al., 2011). This, combined with the weak evidence-base has resulted in vague
policies that are inherently conflicting and ambiguous.

Policy conflict, which arises when multiple organisations or sectors each see
policy as being directly relevant to their own interest, despite holding incongruous
views and remits (e.g. sport, health and transport sectors), directly affects the ease of
policy implementation (Matland, 1995). Those who subscribe to top-down models of
policy (i.e. the prevailing UK policy approach), try to minimise conflict with, for
example, policy ambiguity, which refers to unclear policy goals and uncertain roles
for organisations and other actors in implementation (Matland, 1995). Reflecting the
norm in policy (Cairney and Oliver, 2017), Oliver et al. (2016a) argued that
ambiguity exists in UK physical activity policy. Although encouraging wide-ranging
interpretations and opportunities for experimental implementation, which is proposed
to facilitate successful policy (Matland, 1995; Sanderson, 2009), it may be argued
such approaches fail to consider barriers to implementation and subsequently local
level activity engagement (Oliver et al., 2016a). Failures of implementation are
commonly found in the physical activity literature (Barrett et al., 2013; Pratt et al.,
2020; Sallis et al., 1998). That this is a common occurrence, both in physical activity
and health policy research more broadly, is concerning given that such policies aim

to disseminate research-derived best practice (Grimshaw et al., 2012).
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In sum, the physical activity policy landscape, both globally and in the UK, is
characterised by consistent overarching policy proposals. However, due to
insufficient or weak evidence, and inherent conflict and ambiguity that arises from
the interdependent nature of policy-making, policy development and implementation
are constrained. There appears to be confusion and inconsistent quality of practice
within the physical activity sector as a result. This indicates a need to consider more
effective solutions to informing policy amid uncertainty, conflict and ambiguity, as
well as the type of evidence that is available. In doing so, policy efforts may be
enhanced in ways that address persistent inequalities and issues of promoting
physical activity at scale. The seemingly intractable nature of these problems, and the
need for stronger collaborative responses driven from the bottom-up, are indicative

of a wicked problem (Wistow et al., 2015).

1.3.3 Physical inactivity is a wicked policy problem
According to Wistow et al. (2015, p.30), wicked problems:
Avre issues that are complex in terms of causal pathways, difficult to define
and with no immediate solution, with one wicked problem often a symptom
of another [...] in calling these ‘wicked’ they contrast from ‘tame problems’
[...] tame problems are not necessarily simple, since they can be very
technically complicated. However, tame problems can be neatly categorised,
and solutions are generally easy to identify or work out.
While for the reasons set out above, physical inactivity seems to be a wicked
problem, this framing of the policy issue has seldom been used in physical activity
research (even if, anecdotally, it may be discussed this way in practice). Two reports
from a decade ago, suggested that physical inactivity is a wicked problem in need of
urgent attention (PLOS Medicine Editors, 2013; Signal et al., 2013). However,

neither of these papers explained why the issue is wicked per se. This was addressed

in a recent paper, which explored physical inactivity as a wicked problem in Sub-
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Saharan Africa (Onagbiye and Bester, 2022). The authors drew on Jonsson et al.'s
(2021) ten properties for defining a wicked issue to demonstrate how physical
inactivity is an issue that: 1) has no absolute formula; ii) has no obvious end point; iii)
has no definitively right or wrong solutions; iv) has no speedy solutions; v) has
properties that make repeated trial and error solutions difficult; vi) has an unknown
number of possible solutions; vii) is fundamentally unique; viii) has a difficulty
rating that is proportional to the number of people who pass judgement on it; ix) is
influenced by different views and plans; and x) means those who make decisions are
accountable for the outcomes of strategies to address it (Onagbiye and Bester, 2022).
As a result, it is evident why the evidence-base around physical activity is
characterised by uncertainty and ambiguity.

Given the paucity of research in this area, it is unlikely that this explication of
physical inactivity as a wicked problem is exhaustive. However, it highlighted that
addressing the issue is far from simple. It is suggested that to tackle such problems,
multiple innovative and multifaceted approaches are required (Onagbiye and Bester,
2022). This means transcending disciplinary boundaries and instigating finance,
information systems, governance, leadership and partnerships across all relevant
sectors (World Health Organization, 2018). How to achieve this within and through
policy remains unclear.

Furthermore, Wistow et al. (2015) argued that the dimensions of wicked
problems pose challenges to traditional ways of making and implementing policy,
thus requiring greater emphasis on systems, and stakeholder and public engagement.
While progress has been made on this in some areas (e.g. aligning sport and health
agenda in England (Milton et al., 2019); or connecting national and subnational

policies in Wales (Sharp et al., 2022)), this remains one of the most challenging
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aspects of physical activity and public health promotion (Das and Horton, 2016; The
Lancet Editors, 2021; McKinnon et al., 2011). Therefore, in order to confront
seemingly unsolvable issues, such as physical activity inequalities and how to scale
programmes effectively, a new direction is required that reflects the wicked nature of
inactivity, and re-examines the rationale for, and underlying assumptions of,
evidence-informed public health policy. This requires a methodological programme
that accounts for complex contexts and unknown causal structures, and the
interaction of many actors (Wistow et al., 2015), thus enabling evidence to be
strengthened and packaged in ways that better reflect the circumstances in which
policies are created and implemented (Cairney et al., 2019; Rutter et al., 2017;

Sanderson, 2009). This leads us to consider complexity theories.

1.4 Persistent physical inactivity is a problem of complexity

Having made the case for a renewed examination of UK physical activity
policy, here I set out the second half of the rationale for my thesis, namely the need
to critically explore the application of complexity theories in health promotion. This
research programme has coincided with calls for a complex systems model of
evidence for Public Health (Rutter et al., 2017), and there has been increased interest
in this topic over recent years (Apostolopoulos et al., 2019; Jebb et al., 2021). This
interest has also been reflected in social sciences and policy research, with
developments in research methods, methodological perspectives (e.g. implications
for realism as applied in this thesis — see Chapter Three), and how complexity can
inform existing research practices (Barbrook-Johnson et al., 2021).

Over the coming pages, | discuss how complexity theories are helpful for
considering wicked policy issues, such as physical inactivity, and reflect on how they

are currently applied in relation to the physical activity field. In doing so, | identify a
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need for a new critical perspective on complexity, in order to maximise the potential

of health promotion policy. First, however, | set out the key terms of reference.

1.4.1 What is complexity?

By its very nature, producing accurate and universally accepted definitions of
complexity has proved challenging, and the concept remains somewhat ambiguous
(Cairney, 2012a; Gerrits and Verweij, 2013; Holland, 2014b; Rescher, 1998;
Waldrop, 1993). Essentially, complexity is an ontological perspective; it has been
described as a frame of reference (Byrne and Callaghan, 2014). Therefore, to say that
something is complex, is to make an argument about the nature of that domain, its
properties and the relationships between them. Complexity opposes the classical
Newtonian viewpoint, and as a starting point may be considered as the ‘opposite of
simplicity, i.e. complexity focuses on intricate causal patterns that progress non-
linearly, making for a poorly predictable reality (Gerrits and Verweij, 2013, p.168).’
However, complexity should therefore be considered as a dynamic concept with a
continually evolving meaning, and thus efforts to generate a complete description of
this reality are rendered impossible (Cilliers, 1998). This highlights the need to
explore how people can make sense of, and meaningfully apply, complexity through
research, policy and practice in different domains. Complexity theories provide the

tools to consider the properties of a complex reality.

1.4.2 Complexity theories

Throughout this thesis, | deliberately refer to theories in the plural, as it more
accurately reflects that complexity theory is not a single definitive concept, rather it
is an assemblage of interrelated perspectives with shared characteristics (Castellani,

2021; Cochran-Smith, 2014). For example, | particularly draw on the methodological
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programme of complex realism (Byrne, 1998; Byrne and Callaghan, 2014), and
examine different applications of complexity theories to social policy (Cairney,
2012a; Cairney and Geyer, 2017; Gerrits, 2012; Teisman et al., 2009). Complexity
theories, therefore, encapsulate these different approaches to the complexity frame of
reference, and furthermore include the methodological practices that emanate from it
(e.g. complexity science and systems-thinking). While the existing applications of
complexity theories and the methodological approach to this study are detailed in the
next two chapters, here | reflect on the development of complexity theories and their
shared properties.

In one form or another, complex phenomena have been the subject of enquiry
for millennia. Modern conceptualisations, however, can be traced to the eighteenth
century Scottish enlightenment, and the examination of order in market systems
(Hayek, 1978). Throughout the nineteenth and first-half of the twentieth century, this
learning was applied and expanded upon in economics and physics in particular.
General systems-theories of thermodynamics, once abundant but now largely
rejected, were the precursor for current complexity theories (Cilliers, 1998; Manson,
2001). The notions of holism and system interconnectedness were introduced to the
scientific community in the 1960s (\VVon Bertalanffy, 1968). Further advancements in
physics contributed the crucial ideas of emergence and self-organisation from
dissipative systems (Prigogine and Stengers, 1984). Byrne (1998) and Cilliers
(1998), among others, started to develop these ideas in a social science context.

Thus, complexity theories constitute an interdisciplinary approach,
originating in the natural sciences (Wistow et al., 2015), and foster a closer
relationship between so-called hard and soft sciences. Complexity theories promote a

worldview that combines learning from physics, chemistry, biology, economics,
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anthropology, sociology and beyond (Cairney, 2012a; Mitchell, 2009). Central to this
worldview is the idea of a complex system and its properties. This needs to be
differentiated from simple and complicated systems.

A system is comprised of component parts that are arranged, connected and
dependent on one another in such a way as to form a purposeful whole structure,
guaranteeing the flow of information, energy or matter (Grabowski and Strzalka,
2008). Simple and complicated systems are differentiated by the number of
component parts. However, their characteristics are essentially the same. Such
systems are easy to define, they follow predictable patterns of behaviour, and have
deterministic causal pathways (Grabowski and Strzalka, 2008). On the other hand,
Barbrook-Johnson et al. (2020, p.316) summarised key characteristics of complex
systems to include:

Their adaptive and dynamic nature, feedback loops, multiple scales,

thresholds for change, areas of high and low stability, and open or ill-defined

boundaries that can span (socio-technical) domains or areas of expertise and
responsibility. Such features result in systems characterised by tipping points,
non-linearity, emergent properties, and unpredictability.

Table 2 defines each of these, and other select, key features. While the reader is

reminded about what these concepts are at various points in the thesis, this table may

be a useful glossary of terms to refer back to.
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Table 2. Features of complex systems

Component

Definition

Adaptive

Components of the system can learn and evolve over time, changing the systems’ behaviour in
anticipation of, or response to, alterations in context and the introduction of new information (e.g.
physical activity policies).

Boundaries

Boundaries exist at the junction between systems and their environment. However, they are not
seen as perimeters that fix a system in a particular place, rather they are a functional component of
a system, with enabling and communicative properties. They are continually created, maintained
and degraded.

Dynamic

A dynamic system is one that changes its state over time. In complex systems this change is
considered to be non-linear.

Emergence

The interaction of components in a system can lead to new and unexpected higher-level
properties. These properties are considered to be emergent if they cannot be described, explained
or predicted from the arrangement of original components.

Feedback

When a result or output of a process influences the input either directly or indirectly. These
influences can both accelerate or inhibit change in systems.

Multiple scales

Agents or interactions in complex systems can operate at different levels. Thus, systems need to
be explored from multiple perspectives at the same time.

Nested systems

Complex systems often have nested within them, and are themselves nested within, other complex
systems.

Non-linearity

Non-linearity is the direct result of the mutual interdependence of components in a system. Causal
structures and pathways are multiple, conjunctural and non-deterministic.

Openness

Systems interact with their environment, exchanging material, agents, information, energy, and
capital.

Path dependency

Current and future states of the system depend on the historical sequence of events and actions
that have previously occurred.

Tipping points and thresholds for change

Change in systems is often slow, particularly at first. However, this can gather momentum and the
system can reach a point at which sudden and dramatic change occurs.
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Self-organisation Regularities or higher-level patterns can arise from the local interaction of autonomous lower-
level components.

Stability Complex systems may exhibit multiple stable states, which can change over time alongside
contextual evolutions. Systems typically gravitate toward these stable states, and remain this way
until significant agitation occurs. If, having reached a tipping point, systems often slide quickly
into a new stabled state, making it difficult to revert back to the previous state.

Unpredictability Complex systems are fundamentally unpredictable. The sheer scale of the interactions,
information and causal processes make predictions impossible, and mean that our understanding
of the system is only ever partial.

Adapted from Boehnert (2018); Byrne (1998); and Cilliers (2001).
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Complexity theories, therefore, enable people to explain and explore complex
phenomena, by providing the framework for understanding the properties,
characteristics and behaviours of societies as complex systems (Eppel and Rhodes,
2017). They have also led to the development of complementary and intersecting
methodological research traditions, such as complexity science and systems-thinking
(Barbrook-Johnson et al., 2021). Within the context of this thesis, these are
considered part of the complexity theories framework. Nevertheless, they are
referred to in literal terms at various stages of this project. According to McGill et al.
(2021, p.2):

Complexity science typically takes a dynamic system as its principal unit of

analysis. Often, such research defines and models systems, using computer

simulation, to draw conclusions about how systems might behave over time.

Systems thinking is concerned with the structure of a system, understanding

and defining its ‘boundaries’, and making sense of the relationships between

‘agents’ and the wider system. Many systems thinking approaches gain

insight from the multiple perspectives of different stakeholders and facilitate

stakeholders and evaluators in restructuring their individual and collective
understanding of the system in question.

Combined, the overall framework of complexity theories, as set out in this
chapter, is of significance to the study of physical activity policy. In particular,
complexity theories are especially suited to the analysis of wicked problems (Klijn,
2008). Furthermore, complex systems and their features typify UK policy-making

environments (Cairney et al., 2019), and the issues to which policy responses are

developed (Barbrook-Johnson et al., 2020). I now briefly discuss why that is so.

1.4.3 Policy-making is complex

Policy-making is characterised by features of complex systems, such as
feedback, emergence, and path dependency (Cairney, 2012a; Cairney and Geyer,

2017). These manifest in particular practices and processes. Policy-making is a
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multi-centric endeavour, meaning that it is self-organising and takes places at
different levels, power is diffused within and between these levels, and that outcomes
seem to emerge from within the complex system (Cairney et al., 2019).

Furthermore, complexity theories align well with policy process models
(Cairney, 2012a). For example, bounded rationality, which refers to the inability of
policy-makers to process all of the available information about a policy problem
(Cairney et al., 2019), reflects the impossibility of knowing a complex system in its
entirety (Cilliers, 1998). Kingdon's (2003) multiple streams model, which proposes
that policy change occurs at the opportune intersection of a problem, its potential
solutions, and political motive, suggests that policy change is non-linear and that
actors in this space have to adapt to a changing system. Punctuated equilibrium
theory explains how, like complex systems (Barbrook-Johnson et al., 2020), policy is
often characterised by long periods of stability and only occasionally rapid bursts of
change when sufficient attention is given to a particular problem (Baumgartner and
Jones, 2010). Furthermore, collaborative partnerships also play a crucial role for
governments trying to gain a semblance of control amid self-organising systems
(Wistow et al., 2015).

It has been argued that the real value of complexity theories in policy are
three-fold. First, to help policy-makers understand the complexity of their
environment and its implications (Cairney, 2012a). Second, to foster conversations
about the benefits of bottom-up approaches to evidence-informed policy (Cairney,
2012a), and third, to bridge the gap in conversations between academics and policy-
makers that better reflect the need for pragmatic responses to the complexity of
policy-making and policy issues (Cairney and Geyer, 2017). The latter contributions

of complexity theories to policy are particularly relevant to the study of physical
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activity, given the aforementioned focus on collaboration (Milton et al., 2019; Sharp
et al., 2022), difficulty in generating effective bottom-up approaches (Fynn et al.,
2020; Oliver et al., 2016a), and the scant attention paid to theories of the policy

process (Pogrmilovic et al., 2018).

1.4.4 Physical activity and public health are complex
In Public Health, complexity can be used to describe a problem (such as
physical inactivity), a programme or intervention that is designed to address a
problem, or the context in which this proposed solution is embedded (Nobles et al.,
2022Db). Often there is an interplay between all three of these dimensions (Moore et
al., 2019). Rutter et al. (2017, p.2602) argued that existing evidence in the Public
Health field has not traditionally been suited to understanding and addressing such
complexities, and proposed that:
A complex systems model of public health conceptualises poor health and
health inequalities as outcomes of a multitude of interdependent elements
within a connected whole. These elements affect each other in sometimes
subtle ways, with changes potentially reverberating throughout the system A
complex systems approach uses a broad spectrum of methods to design,
implement, and evaluate interventions for changing these systems to improve
public health.
They called for a new approach, which considers the distinct properties of complex
systems, such as those defined above and elsewhere (Bolton et al., 2022). In the
years since Rutter et al.’s (2017) call to action, which have mirrored the duration of
my doctoral training, there has been a proliferation of research and practice that
draws on complexity theories, and its associated research traditions, in the Public
Health sector (Jebb et al., 2021). In line with the above conceptualisation of public

health, physical activity can be considered as complex (Buchan et al., 2012; Sparling

et al., 2000).
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There are four reasons for why physical activity is a complex health
behaviour. First, participation in physical activity is influenced by multi-layered
determinants that interact in a non-linear way (Buchan et al., 2012), and this requires
multiple simultaneous strategies to address them (Ritten et al., 2013). Second,
societies, as the context in which physical activity and efforts to promote it take
place, are complex systems (Eppel and Rhodes, 2017). Third, the processes by which
people change their behaviour do not occur in a deterministic or linear fashion
(Resnicow and Page, 2008). Fourth, there is a high degree of political complexity in
which numerous agents (e.g. people and organisations), sectors and ideas are
required to enable change in population physical activity levels (Rdtten et al., 2013).
However, despite the evident need for a complex systems perspective to physical
inactivity, it has been suggested that the incumbent physical activity and public
health policy context is not often based on such models of evidence (Jebb et al.,

2021; Kay, 2016; Riitten et al., 2013).

1.4.4.1 Reasserting the case for a complexity informed model of evidence
for physical activity policy

It is necessary to make the case for applying complexity theories to physical
activity policy for two reasons. First, an evidence-base that has not adequately
accounted for complexity. Second, issues with emerging practices in this domain.

Models of evidence that underpin responses to public health problems have
largely been devised to explore questions of clinical effectiveness, rather than reflect
the complexity of society and policy programmes (Rutter et al., 2017).
Individualistic, simple and linear reasoning has consistently informed physical
activity policy (Downward, 2017; Kay, 2016; Piggin, 2019; Rutten et al., 2013;

Stubbs et al., 2018). This means that policies are based on a hierarchy of evidence,
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which prioritises certain scientific practices over others, and tend to promote
downstream measures, such as individual behavioural interventions (Kay, 2016b;
Williams and Fullagar, 2019). This has contributed to considerable success, as
highlighted above. However, it is no longer appropriate if we want to move the
system forward, and address some of its most stubborn challenges. It can be argued
that traditionally, the evidence-base for physical activity is insensitive to complexity
(Ball et al., 2015; Hanson and Jones, 2017; Lewis et al., 2017).

Reductionist perspectives (i.e. those that are linear and non-complex), which
have continued to inform policy, are a key contributing factor to systemic
inequalities (Byrne, 1998), which clearly persist in physical activity (Ball, 2015;
Hunter and Tulley, 2015; Rigby et al., 2020a; Williams and Gibson, 2017). This
issue has been compounded by a common disregard for social sciences that are better
able to consider social context, which is a critical feature of complexity theories
(Byrne, 1998). Understanding social context is essential for addressing inequalities
(Kay, 2016; Salway and Green, 2017), and scaling programmes for population
benefit (Pawson and Tilley, 1997). Furthermore, the complex circumstances around
physical activity behaviour change have not been well reflected in policy (Oliver et
al., 2016b). This raises the question about how complexity theories, which stand in
opposition to traditional models of evidence, can influence the process and products
of policy better, as well as how they compete for the attention of policy-makers
among other forms of evidence.

Coinciding with developments in applying complexity to policy more broadly
(Barbrook-Johnson et al., 2021), there has recently been a move toward complexity
theories in physical activity policy, most notably through the application of systems-

thinking, whole-system approaches and systems mapping (Milton et al., 2021; Nau et
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al., 2019; Oldridge-Turner et al., 2022; Rutter et al., 2019; World Health
Organization, 2018). The focus of this has primarily been to describe the structure of
the system (e.g. through maps), evaluate systems-based programmes, or to highlight
and foster the necessary collaborative policy efforts across the system to address
complexity. A complex systems approach is put forward as a definitive policy
response to inactivity (Piggin, 2019). Arguably, these approaches are being applied
uncritically, and are done so at the expense of other claims and modes of enquiry that
assess the complexities of the social world. For example, there is a need to explore
the implications of whole-systems approaches to physical activity policy (Piggin,
2019), and examine how, or otherwise, complexity theories more broadly are
operationalised or extended in effective policies and across policy domains. In
particular, the predominant focus on structural aspects of complexity over agency in
Public Health research (Sniehotta et al., 2017) has been helpful in understanding
components of complex systems, but indicates a need to explore the roles of key
agents in influencing systems, as well as the reciprocal influence that complexity
exerts over them. Further detail about these arguments is unpacked in the literature

review of this thesis (see Chapter Two).

1.4.4.1.1 Identifying success in a complex systems approach to physical activity

Having reasserted the case for a complex systems approach to physical
activity policy, albeit one underpinned by greater critical reflection, it is prudent to
briefly consider the types of outcomes that may be deemed successes from this kind
of approach, which build upon achievements of, and overcome the current impasse
in, physical activity research. In many cases, adopting a systems approach means

facilitating systems agents’ efforts to define their own success criteria (Nobles et al.,
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2022b). Nevertheless, there are several ‘benchmarks’ (Martin et al., 2020, p.324) that
can be drawn from the applied physical activity and Public Health policy and
practice literature, which may be broadly relevant to any systems-based programme
(see Table 3).

Key objectives of systems approaches to physical activity do not necessarily
include increasing traditionally espoused statistical measures of population physical
activity prevalence, per se. Quantitative changes of this nature often take much
longer to manifest (Stansfield et al., 2020); changes in physical activity may
otherwise be captured in softer ways, through the perceptions of stakeholders
(Nobles et al., 2022a). Therefore, efforts may be better focused on creating and
reforming the systemic conditions that enable, rather than constrain, effective
population physical activity promotion. The ten benchmarks as described in Table 3

are illustrative, rather than an exhaustive list of potential systems objectives.
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Table 3. Benchmarks of successful complex systems approaches to physical activity

Benchmark

Description

Indicative resources

System understanding

The system should be understood in terms of its structure and agents, where
influence lies and what the potential points for intervention may be. Systems-
level programmes should be founded on a shared vision of the system, its
context, underlying mechanisms and potential unintended consequences.

Hall et al. (2021); Skivington et
al. (2021); Stanfield et al. (2020).

Trust

There should be demonstrable trust between stakeholders, particularly
between local community members and professionals.

Bagnall et al. (2019); Speake et
al. (2016).

Committed collaboration

Multi-sector and cross-level collaboration with new and broad-ranging
agents is an important outcome of systems-based approaches, as it promotes
co-benefits of strategic alignment. There should be evidence of long-term
commitment, strong stakeholder relationships and ownership across parties.

Bagnall et al. (2019); Nobles et
al. (2022ab); Martin et al. (2020).

Strong communities

Systems approaches can lead to stronger communities, which are more
resilient and braver in their approach to creating change. Community
capacity and proactivity can be increased.

Bagnall et al. (2019); Nobles et
al. (2022b); Stanfield et al.
(2020).

Knowledge creation

Systems approaches can lead to new ways of creating knowledge. This often
incorporates embedded researchers and co-production, but also
methodological development. There should be an expectation on raising
research capacity and standards of evidence that provide data to meet the
needs of the system agents.

Hall et al. (2021); Potts et al.
(2020); Speake et al. (2016);
World Health Organization
(2018).

Bold leadership

There should be demonstrable distribution of leadership, with strong
collective commitment.

Martin et al. (2020); Nobles et al.
(2022a); Stanfield et al. (2020).

Policy reform

At a strategic level, systems approaches can lead to physical activity-related
outcomes being embedded in new and existing policies, which may be
accompanied by renewed system-wide surveillance efforts and political
support.

Nobles et al. (2022a); Rutter et
al. (2017); World Health
Organization (2018).
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Restructured funding

Systems approaches may lead to the development of new cross-sectoral
funding streams allocated to support collaboration and complex systems
approaches to physical activity. These should be underpinned by a
commitment to sustained support for implementation efforts.

Nobles et al. (2022ab); Rutter et
al. (2017); Speake et al. (2016);
World Health Organization
(2018).

Ripples of change

Those adopting systems approaches may expect to find that changes
implemented in a particular area of the system cascade to other parts, without
deliberate action or anticipation. Changes implemented may lead to new and
unexpected changes elsewhere, but still contributing toward the common
purpose of the original programme.

Maitland et al. (2021); Nobles et
al. (2022ab).

Shift in mindset

At an individual-level, systems approaches may lead to a change in mindset

among system agents. They may exhibit a demonstrable increase in systems-
thinking, or perceive greater knowledge and awareness of the nature of their
complex systems, as well as systems more broadly.

Martin et al. (2021); Nobles et al.

(2022a).
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1.4.5 Final remarks on complexity

Evidently, physical inactivity is a problem of complexity. In this section, |
have outlined the relevance, and potential contribution, of complexity theories for
understanding policy and physical activity. Complexity theories provide a useful
analytical framework for understanding the nature of reality, policy systems and
wicked problems, and the overlap between the application of complexity theories to
social policy and physical activity make this an interesting test site for advancing
knowledge of public health issues and complex models of evidence. These ideas are

developed further in Chapter Three.

1.5 Summary and thesis aims

In this introduction, | have made the case that persistent physical inactivity,
particularly in the UK, is a problem of both policy and complexity. On one hand, a
weak evidence-base has led to an inherently conflicting and ambiguous policy
environment. Collaborative efforts to address inactivity are reflective of a wicked
policy issue, which suggests a need to understand complexity. On the other hand,
while physical activity promotion is complex, the evidence-base has traditionally
been insensitive to complexity, and recent advances may be applied uncritically and
in ways that preclude their optimal use. Across these two dimensions, there is a lack
of understanding in how evidence informs physical activity policy, and how to
develop policies and practices that are based on the principles of complexity theories,
not merely associated rhetoric.

The following programme of research draws these two problem dimensions
together, and focuses enquiry at the nexus of physical activity policy and complexity.

If the goal of physical activity system change is to be achieved in such a way that it
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ameliorates inequalities and creates opportunities for people to be active at scale, this
requires multiple robust policy efforts, and a shift in the evidence-base that increases
knowledge of how to inform policy and implementation. Complexity theories are
proposed to be one framework for supporting this endeavour.

In better understanding how physical activity is promoted, this supports
efforts to identify evidence and strategies that may be applicable in supporting public
health more broadly. Therefore, this thesis presents research that aims to critically
assess the understanding and application of complexity theories as a basis for
evidence-informed physical activity policy. Specifically, | seek to extend complexity
theories to this policy domain; interrogate the suitability of these perspectives for
influencing, developing and implementing physical activity policies; and identify
conditions that enable more effective complex systems approaches to physical

activity policy and programmes.

1.6 Structure of the thesis

Much of the above discussion, and the substantive arguments raised within,
will be revisited at various points throughout this thesis. Through the following
programme of research, | do not purport to be able to solve issues that have been
engrained in the physical activity sector, and across Public Health more generally.
However, | present a new way of thinking about complexity and physical activity
policy, that in turn can help cast light on these issues, and thus hope to initiate a
conversation about previously unconsidered aspects of these topics.

This thesis has four main components. First, this introduction and literature
review contextualise the current study. Second, the theoretical and methodological

approach is introduced. Third, a collection of three chapters presents the substantive
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empirical findings of this research. These chapters are accompanied by extensive
appendices, which the reader is encouraged to consider, especially in Chapter Seven
where important complementary details are provided. Last, the thesis culminates in a
general discussion and conclusions chapter.

Following this introduction, | provide a literature review that situates the
current study in the existing bodies of work that are drawn together in my research.
Specifically, these relate to: i) physical activity policy; ii) evidence-informed Public
Health and policy; iii) complexity in Public Health and policy. This identifies gaps
where my research adds significance and originality, particularly at the intersection
of these domains.

Chapter Three focuses on the philosophical and methodological assumptions
that underpin this Ph.D. project. It begins with a critical reflection of who | was as a
researcher prior to engaging in this project. Thereafter | critically discuss the
ontological and epistemological implications of a complex realist approach to
scientific enquiry, and justify the selection of qualitative methods and analytical
techniques. The chapter concludes with a final reflection on how this process has
influenced my research outlook.

Chapter Four presents findings from my first empirical study, in which I
interviewed physical activity policy-makers working in the UK government and
related public organisations. This chapter addresses questions about the
understanding and application of complexity in national government. | draw attention
to how the concept, while ubiquitous, is shrouded in uncertainty. This leads to an
unclaimed policy space. | identify practices and outcomes that have the potential to
both support and inhibit physical activity system change, notably the ideas of policy

as leadership, and detachment.
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Chapter Five presents findings from my second empirical study, in which |
interviewed local physical activity stakeholders about complexity, leadership and
policy implementation. The purpose was to explore how local partnerships can be
used more effectively to improve the implementation of national physical activity
policies. The findings are presented in two parts. The first relates to leadership, the
second to policy implementation. These are drawn together in a critical discussion
about their symbiotic relationship. In this way, I identify new contextual factors that
can support or inhibit physical activity policy efforts.

Chapter Six presents my final set of empirical findings. These were
constructed from a workshop hosted with key physical activity, complexity and
policy stakeholders, from varied academic, policy and practice backgrounds. In this
chapter, | draw on the learning presented in chapters five and six to ‘take-stock’ of
the evidence-base, and consider ways to mobilise and enhance the uptake of complex
theories and systems perspectives in physical activity policy. Through a realist lens,
and a focus on mobilisers of knowledge, I consider how, for whom, and in what
circumstances these perspectives may be most usefully applied. I present four
propositions that reflect the current state of complexity in physical activity policy,
and key considerations for advancing this field.

My thesis culminates in a general discussion and conclusions chapter, which
also includes the limitations of the research and recommendations for future
exploration. In this chapter, I discuss my findings further in relation to existing
literature, highlighting the significance of my contributions to knowledge. Based on
this, I pose considerations for theory, practice and evidence-informed policy.
Notably, I set out the current conceptualisations of complexity theories, as they

pertain to physical activity policy. | conclude by encouraging a reorientation of effort
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across research, policy and practice, toward agency, mobilisation and meaningful

implementation of complexity theories and systems perspectives.
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Chapter 2. Literature review
2.1 Introduction

The purpose of this chapter is to situate this thesis in an existing body of
knowledge, by reviewing literature that is relevant to its research aims. However,
what constitutes relevant in a novel research programme is naturally subjective, and
therefore driven by my positionality and theoretical commitments as a researcher.
Specifically, I am committed to understanding the social world as complex (Eppel
and Rhodes, 2017), and making a change to the physical activity system.
Nevertheless, the introduction highlighted three broad areas of research that warrant
consideration: i) physical activity policy; ii) using evidence to inform Public Health
policy; and iii) complexity in Public Health and policy. Here, | set out a critical
discussion of these topics, and related sub-themes, drawing on a variety of sources to
identify gaps in the literature. While there is considerable overlap between these
subjects, I discuss each in turn to construct a narrative that demarcates clear lines for
further enquiry. This review includes articles published up to, and including, March
2022.

In the first section, I argue that physical activity policy research has focused
primarily on evaluating the formation and outcomes of specific policies, as well as
identifying what kind of policies can be instrumental in supporting population
physical activity. However, to-date, there remains a lack of understanding about how
to develop and implement the proposed approaches in practice, particularly in
relation complex systems. This raises questions about our understanding of physical
activity policy processes, and how to influence them.

The second section of the literature review explores evidence-informed

Public Health and policy, and is divided into two main parts. First, | discuss the
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assumptions that have traditionally underpinned the evidence-based movement,
arguing that these are detrimental to further progressing physical activity, and
examine what influences the uptake of evidence to inform public health promotion.
This includes a brief exploration of knowledge mobilisation. | then draw on the
evidence informed policy literature to highlight that further research is needed to
understand the nuances of evidence-use and complexity in the physical activity
domain.

In the third section, | examine trends in complex systems research; first, in
relation to Public Health, and second, in policy studies. Through this, | demonstrate
how the emphasis on descriptive research in Public Health has precluded a focus on
agency, which is particularly important in developing and implementing complex
systems approaches to policy and practice. Policy research is considered, and
highlights a need to explore how complexity theories can be useful, or otherwise, in
specific policy domains, such as physical activity.

This chapter concludes by drawing connections across these three interrelated
research streams. In particular, I discuss the importance of collaboration for physical
activity policy, evidence-informed Public Health, and complex systems approaches
to Public Health and policy. However, | propose that a lack of research attention at
the intersection of these domains has, thus far, precluded further advances in
knowledge, and the effective application of complexity theories for public health
benefit. The arguments set out in the literature review point toward a complexity-
informed methodological approach to explore how complexity theories may be used

in physical activity policy.
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2.2 Progress and pitfalls in physical activity policy research

Physical activity policies are increasingly prevalent on a global scale, with
92% of countries (n = 73) surveyed in one study having published written policies.
Sixty-eight per cent of all policies were published in the five-year period leading up
to 2020 (Pogrmilovic et al., 2020). Despite the proliferation of policy in recent years,
it is often argued that these are poorly formulated and implemented, and evidence of
their effectiveness is unclear (Milton et al., 2020; Pogrmilovic et al., 2020; Pratt et
al., 2021; Schmid et al., 2006). However, such arguments perhaps do not reflect
progress that has been made in identifying the type and components of policies that
are more likely to have a positive impact on physical activity promotion.

Schmid et al.'s (2006) framework for physical activity policy research
represented a significant step in attempts to understand the scale (e.g. local and
national), sectors (e.g. transport and schools) and aspects of policy (e.g. determinants
and outcomes) that can influence physical activity. An important feature of this
framework, which was designed to be applied in policy development, was its
expanded definition of policy to include both formal and informal regulations,
standards and norms. This contrasted an earlier definition by Bull et al. (2004, p.95)
that suggested that physical activity policy is ‘a formal statement that defines
physical activity as a priority area [...] and provides a framework for action’, and
thus Schmid et al.'s (2006) definition better reflected the nuance of what constitutes
policy (see Chapter One). However, the ultimate impact of this framework, while
reasonably well cited, has been limited (Pogrmilovic et al., 2018). Two notable
exceptions are a pair of content analyses, one on 27 national physical policy
documents that concluded closer attention to the principles of policy development

were required (Daugbjerg et al., 2009), and a second on European sport policies
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suggested that the health and sport sectors can collaborate more effectively to
promote physical activity (Christiansen et al., 2014). Readers interested in the
development of this latter area are directed to Milton et al. (2019). Despite a lack of
direct application of the framework, | argue that its dimensions (i.e. scale, sectors and
policy aspects) are reflected in more recent research developments.

Although, as suggested above and in the previous chapter, research that
explores policy in its broadest sense is warranted, the current global research and
policy landscape strongly reflects Bull et al.'s (2004) landmark definition
(Pogrmilovic et al., 2018), not least in the development and naming of the World
Health Organization's (2018) Global Action Plan for Physical Activity. There is now
a considerable body of literature that has examined formalised, and in particular
national-level, policies, such as physical activity guidelines and national strategies
(e.g. Bull et al. (2015); Ding et al. (2020); Kahlmeier et al. (2015); Milton and
Bauman (2015); Milton et al. (2020); Pogrmilovic et al. (2018); Pogrmilovic et al.
(2020); Rutten et al. (2018); Rutter et al. (2019)). These have typically focused on
the development, content and perceived potential of these policies. Taking the World
Health Organization Global Action Plan (2018) as a reference point, it is possible to
highlight contemporary trends in physical activity policy research.

The World Health Global Action Plan (2018) proposes 20 evidence-based
policy actions that are broadly categorised as creating active societies, active
environments, active people, and active systems. Framed within a whole-systems
approach to physical inactivity, these policy actions are proposed to address the
interaction between the individual, social, community, environmental and political
dimensions of this problem, through a focus on proportional universality (i.e.

universal opportunities for activity, with resources targeted at those most in need; see
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(Marmot, 2010)). I suggest that this Plan is, in part, both the product and producer of
current interest in the effectiveness of different policy approaches to physical
activity.

A recent systematic review of reviews identified 53 types of physical activity
policies, across four broad categories: setting- and target-group specific (e.g. school-
based); urban design, environment and transport; economic; and broad-ranging,
which covered multiple perspectives (Gelius et al., 2020). It concluded that school-
based policies were effective, while some infrastructural policies (e.g. for cycling
and walking) may be effective. However, there was inconclusive evidence to support
other policy types. It was notable, however, that the two promising policy sectors
were those in which there was the most comprehensive evidence-base available to
review, suggesting a need to develop and evaluate policy initiatives elsewhere.
Nevertheless, these findings contrasted the argument of Milton et al. (2021, p.625),
who advocated for investment in a broader range of policy areas ‘that work for
physical activity, ' to also include health care, public education, sport and recreation,
workplaces and community programmes. Similarly, Oldridge-Turner et al. (2022)
recently developed the MOVING framework for promoting physical activity policy.
Based on a thematic analysis of existing policy documents and an expert consultation
process, they identified a range of policy actions that directly correspond with the
four dimensions of the World Health Organization (2018) Global Action Plan.

Evidently, strong progress has been made, through physical activity research,
to identify a range of potentially effective policy intervention options for public
health promotion. Consistent with the World Health Organization (2018) Global
Action Plan, both Milton et al. (2021) and Oldridge-Turner et al. (2022) recognised

that cross-sectoral collaboration is key to operationalising such policies, and in
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doing-so called for a whole-system approach. Such arguments are long-standing in
research (Eyler et al., 2010), and popular in policy, including in the UK (House of
Lords Sport and Recreation Committee, 2021; Sport England, 2021d). However,
despite being aware of the need for multiple policy actions across the system and
strong collaboration, the lack of progress in turning this knowledge into meaningful
action at a national- and local-level (Pratt et al., 2020), possibly reflects that
collaboration across policy sectors remains a particularly stubborn challenge (The
Lancet Editors, 2021). Furthermore, it points toward insufficient knowledge of how
best to implement policies for physical activity (Pogrmilovic et al., 2020; Pratt et al.,
2021), including whole-systems approaches, as well as a general underappreciation
of the policy process in this domain (Hudson et al., 2019; Pogrmilovic et al., 2018).
There has been little research on how to develop collaborative systems-based
approaches in practice. | now consider emerging literature pertaining to each of these

issues.

2.2.1 Implementation

Implementation research has interested political scientists since the 1960s
(Howie and Stevick, 2014).
Policy implementation may be defined as translating policy goals into actions
or integrating a policy within a setting or a system, or the actions aimed at
maintaining the use and capacity of a policy (Lobczowska et al., 2022, no
pagination).
As a field of research, it is concerned with identifying the conditions that may
support or inhibit implementation, as well as the mechanisms and processes that
determine that implementation, and the subsequent effectiveness, or otherwise, of

policies amid the complexity of the environment (Cairney et al., 2019). The

following section begins with a discussion of implementation research in relation to
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physical activity, and then briefly draws on literature from policy studies more
broadly to highlight key gaps in knowledge.

Two systematic reviews have assimilated what, to-date, has been the
predominant focus of implementation research in physical activity policy. The first
was an attempt to identify the critical implementation conditions that support optimal
policy outcomes in real-world settings (Horodyska et al., 2015). Using the RE-AIM
framework (Glasgow et al., 1999) to guide the analysis of previous systematic
reviews, it identified 83 unique conditions, which included socio-cultural issues,
satisfaction and feasibility, evaluation processes, leadership, advocacy,
implementation training, expertise, cross-sectoral collaboration, community support,
and government involvement, to name but a few that reflected other physical activity
literature (Hatfield and Chomitz, 2015; Salvesen et al., 2008). This list, which the
authors claim may need revision with further research and meanwhile may support
identification of the most successful policy actions (Horodyska et al., 2015),
contributed to a substantial existing, and continually growing, implementation
conditions evidence-base (e.g. Barrett and Fudge (1981); Cerna (2013); Gornitzka et
al. (2005); Hudson et al. (2019); Sutton and Levinson (2001); Sabatier and
Mazmanian (1979); Weiss et al., 2016)). In general, however, implementation
conditions are not necessarily uniform across different policies or contexts in which
they are to be implemented. Therefore, as Sabatier and Mazmanian (1979) proposed
43 years ago, it is necessary to find a set of conditions that enable a substantial
departure from the policy status quo. In the current physical activity context that
means trying to understand the conditions that support systems-based approaches to

evolve in global, national and local environments.
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The second systematic review (Lobczowska et al., 2022) examined the use of
implementation frameworks, for example RE-AIM (Glasgow et al., 1999), the
theoretical domains framework (Atkins et al., 2017), and the normalisation process
model (May and Finch, 2009), that are designed to assist their users to focus on the
ways in which policies are put into action. The findings of this review indicated that
such frameworks typically have two or three aims, specifically, to combine the
processes, determinants or evaluation of implementation, across different levels (e.g.
individual and community). Crucially, however, complex systems were accounted
for in only 8 out of 38 frameworks reviewed, and components related to inequalities
were present in just 17 (Lobczowska et al., 2022). This is particularly problematic
for physical activity, where systems-based approaches to policy are advocated, and
deep-rooted inequalities persist. However, while these many frameworks may assist
researchers and policy-makers alike in understanding the proposed process,
determinants and evaluation strategy for implementation (Nilsen, 2015; Tabak et al.,
2012), there has been little empirical evidence of their application in practice (Rigby
et al., 2020Db).

The two systematic reviews highlighted above are characteristic of the
descriptive nature of physical activity policy research to-date. While this has been
important for understanding the complexity and context of implementation, few
attempts have been made to understand and theorise about why certain
implementation conditions are more effective, and how they are created in practice
amid a complex policy environment. However, there are promising exceptions. For
example, one report compiled in the grey-literature focused at national-level policy-

making, while a second paper examined local implementation. | introduce these here.
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Bellew et al. (2020) edited a strategic ‘how-to” guide for policy-makers that
explained how to develop and implement systems-based approaches to physical
activity. Central to this approach were three pillars (i.e. governance, leadership, and
knowledge mobilisation) that were said to underpin a systems-based approach (Nau
et al., 2020). In particular, the authors argued that the ideas of enabling leadership
(i.e. bridging the gap between new ideas and formalised actions), governance
structures that allow leadership to flourish (e.g. through establishing and brokering
relationships, and disseminating knowledge); and discerning what, why and by
whom knowledge is mobilised is key. However, there remains a need to empirically
explore how some of these constructs are enacted, if at all, in practice.

On the other hand, Rigby et al. (2020b) examined how, through the organic
growth of localised physical activity partnerships, it is possible to address and
embrace the complexities of policy implementation, by creating space to bring
different rationalities together (i.e. the different ways in which people conceptualise
and use evidence), fostering inclusive leadership, and ensuring structural engagement
in a clear system-wide vision. This study:

Extends the knowledge-base by providing a local and practical perspective on

stimulating a whole-system approach amid the competing policies and

priorities of various stakeholder groups, who discussed difficulties in
attaining and evaluating holistic intervention. While the importance of

[national] policy was recognised, there is need to explore a systems approach

built on structures and policies, together with tailor-made programmes to suit

specific contexts in which people live. Understanding these local contexts,
and the people who operate within and across them, will help both [policy]
implementation and utilisation (Rigby et al., 2020b, pp.10-11).
A key implication of these findings, as well as those above, is the need to further
examine the role of agency in developing responses to complex policy systems.

Furthermore, as this was a case study, given the complexity of policy (Cairney et al.,

2019), how learning may be transferred between contexts is as yet unknown. A move
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toward a more theoretical understanding of physical activity policy implementation
demands: i) that both policies and practices of system agents are considered in
tandem; ii) implementing agents are considered as learners, thus able to adapt to
complexity and provide insight into their experiences (Howie and Stevick, 2014;
Rigby et al., 2020b); and iii) a fuller appreciation of critical arguments from the
social policy field.

Early policy implementation science was bound by a strict success versus
failure dichotomy (Howie and Stevick, 2014). However, more recently, it has been
suggested that the effectiveness of implementation is defined differently among
different stakeholders. This can include compliance with instruction, accountability,
goal achievement, or an affective reaction to a policy and its associated programmes
(Matland, 1995). In Chapter One, | proposed that the physical activity policy
environment is characterised by conflict and ambiguity. Matland (1995) argued that
amid such circumstances, collaborative strength and context are key drivers of
implementation. In an increasingly complex environment (Cairney et al., 2019),
ambiguity may present an opportunity to energise collaboration, as the effectiveness
of policy implementation extends beyond policy-makers’ cognitive limitations or
lack of resources, and relates as much to the alignment of problems, solutions,
resources and knowledge at a local-level Cairney (2012b). This requires a lateral and
cross-cutting perspective on policy, that prioritises neither the top, nor the bottom
(Rigby et al., 2020b). To-date, however, | suggest physical activity policy research
has been pre-occupied with outdated notions of policy success (i.e. ‘what works”)
and, as is the norm amid ambiguity (Cairney, 2012b), retained a centralised view of

policy and policy-making that is no longer grounded in policy theory, which has
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influenced particular modes (e.g. document analyses) and foci (e.g. policy sectors) of

enquiry.

2.2.2 Policy theory

The second pitfall in physical activity policy research thus far has been the
lack of attention paid to policy theories, particularly in relation to the policy process
(Pogrmilovic et al., 2018). | suggest that this is exemplified in recent ambitious calls
for multiple and simultaneous policy actions (Milton et al., 2021; Oldridge-Turner et
al., 2022; World Health Organization, 2018), without a clear understanding of how
to generate the necessary collaboration (The Lancet Editors, 2021), or any serious
consideration of how to navigate the complexities of the policy environment or
facilitate policy change.

In the previous chapter, I introduced three key theories of the policy process
that align well with the tenets of complexity theories. These were: multiple streams
analysis — the coupling of problems, policies and politics in the creation of policy
windows, whereby carefully crafted policy solutions can be tabled by so-called
entrepreneurs at opportune moments (Kingdon, 2003); punctuated equilibrium theory
— policy is typically characterised by stability and extreme incremental change,
although where sufficient attention is paid toward a particular policy area, rapid and
dramatic change may occur at the expense of change elsewhere (Baumgartner and
Jones, 2010); and relatedly, bounded rationality theory — policy-makers can only
attend to a limited number of signals at any one time, therefore they must prioritise
certain forms of evidence over others, and employ a number of rational (i.e.
empirical) and irrational (i.e. normative) decision-making shortcuts, which can

reinforce incrementalism (Cairney, 2012b). Each of these theories explains the policy
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process in different ways and will be useful to consider aspects of complexity. Given
the need to develop stronger collaborative approaches to physical activity policy
(The Lancet Editors, 2021; Milton et al., 2021), the advocacy coalition framework
presents another potentially useful perspective to this area of enquiry.

The advocacy coalition framework posits that policy is made by coalitions of
people, who operate in various positions and at various levels, who share a belief
system and demonstrate significant coordinated activity over time (Sabatier, 1988).
This perspective explains how, amid complexity and ambiguity, different policies
may be processed in different ways. Some may concern public and politicised issues,
while other policies may be processed in a technical and routine manner in more
private spheres. Nevertheless, these coalitions operate slowly, and it can take upward
of a decade for discernible outcomes to manifest from decisions (Cairney, 2012b).
Other key features of this perspective are that coalitions compete with each other in
subsystems (i.e. issue-specific networks) to dominate a policy-making space, and that
coalitions learn lessons about policy through implementation, which are filtered
through their entrenched belief systems (Sabatier, 1988). Difficulties in
implementation research in physical activity may either preclude such learning, or
present a significant impediment to challenging the prevailing belief system. This is
particularly pertinent when the adoption of newer systems-based perspectives are
advocated.

The purpose of this thesis is not to extend, or directly contest, these theories
per se. Nor is it to conduct a policy analysis with these constituting my overarching
framework. Those seeking a comprehensive analysis of theories of the policy process
are directed to Weible and Sabatier (2018). My interests here are to critique the

application of complexity theories. It is my proposal that by drawing on these various
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perspectives, which have particular relevance to physical activity promotion (Racine
et al., 2022; Riitten et al., 2013), at the appropriate times, these lenses can help
elucidate knowledge about physical activity policy and complex systems (and by
extension health promotion) in a manner that has seldom been applied in this field of
research (Pogrmilovic et al., 2018; Racine et al., 2022; Schmid et al., 2006; Rdtten et
al., 2013).

There is, however, emerging research that primarily focuses on multiple
streams analysis. This is notable as, compared to other policy theories, empirical
applications of this approach had, until recently, largely been restricted to case
studies of North American policy-making (Cairney and Jones, 2016). Multiple
streams analysis has been used in two broad contexts. First, the analysis of specific
physical activity policies (Hamaldinen et al., 2016b; Milton and Grix, 2015; Piggin
and Hart, 2017; Racine et al., 2022). Second, to explore the relationship between
research and policy (Hamaldinen et al., 2015; Pratt et al., 2015). Milton and Grix
(2015) and Racine et al. (2022) both identified mechanisms by which policy
windows have been opened. Specifically, by embedding physical activity solutions in
other problem streams (Racine et al., 2022), and seizing an opportune moment in the
build-up to a major global sporting event to agitate the political stream and align
cross-sectoral support for walking policy in the UK (Milton and Grix, 2015).
Through analyses of policies to address physical activity inequalities, and the actions
of an All Party Committee in UK government, respectively, Hdmal&inen et al.
(2016b) and Piggin and Hart (2017) argued that greater attention should be given to
the policy process to improve the outcomes of policy entrepreneurship, in particular
the balance between radical and conservative policy solutions. This relates to the

complex way in which research and other forms of evidence influence policy, in
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which it is suggested that collaborative brokering of relationships is required
(Hamaél&inen et al., 2015; Pratt et al., 2015).

The potential benefit of a multiple streams perspective to physical activity
research in particular, is that this approach assumes ambiguity shrouds policy
situations (Weible and Sabatier, 2018). Applying this allows the exploration of links
between central government policy directives and local agency activities. Thus,
continued consideration of physical activity policy from this perspective, alongside
other policy theories as applicable, may enable a more cross-cutting examination of

its processes.

2.2.3 Furthering progress in physical activity policy research

A full understanding of policy developments can take many years or decades
(Howlett and Cashore, 2009). While tools have been developed to expedite this
process (e.g. Pogrmilovic et al. (2019)), the field of physical activity policy research
is still very much in its infancy, having primarily developed since the turn of the
Millennium. This nascence is highlighted further given the recent turn toward
systems-based approaches (World Health Organization, 2018). This thesis, therefore,
is among the first attempts to explore physical activity policy from a complexity
theories perspective.

In this section of the literature review, | have argued that physical activity
policy research has largely focused on identifying components of, and sectors related
to, policy. However, notwithstanding the relatively short timeframe over which this
has been conducted, progress has stalled due to a lack of attention to implementation
and policy theory. As Gelius et al. (2020) assert, it is necessary to critically re-

examine the approach to physical activity policy. A new approach needs to be
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informed by policy theory, consider different levels of policy-making and
implementation, and closely focus on issues of collaboration and the actions of
policy stakeholders (e.g. what policies are pursued, what information is prioritised,
and how are people encouraged to work, or change their practice?). Furthermore,
broader definitions of policy and policy-making, as set out in Chapter One, facilitate
this renewed focus. Better understanding the processes of how physical activity
policy is developed and practised can facilitate knowledge about how best to inform
that policy. Next, I review literature related to the use of different types of evidence

in policy and practice.

2.3 Using evidence to inform Public Health and policy

Evidence-based Public Health is the judicious application of scientific
reasoning, data and theory to the development, implementation and evaluation of
effective policies and programmes designed to improve population health (Brownson
et al., 2018). In this way, the idea of evidence-based Public Health is appealing, as it
points toward a rigorous approach that is underpinned by research. Furthermore, it is
proposed that if fostered effectively, it may lead to numerous direct and indirect
benefits (Brownson et al., 2009b). For example, increased access to, and higher
quality, information about ‘what works’; a higher likelihood of effective
implementation; enhanced productivity; and more efficient use of resources.
However, there is considerable debate about the possibility, potential and processes
of evidence-based Public Health, particularly in relation to policy (Brownson et al.,
2018; Cairney, 2016; Cairney and Oliver, 2017; Kelly et al., 2010; Smith, 2013). In
this section, | draw on a variety of literature to consider questions such as, where has

this approach come from; what constitutes evidence; and what factors influence the
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likelihood of its adoption and translation? | begin with a general discussion of the
Public Health literature, before focusing on policy given its relevance to this study.
In doing so, | pose some key aspects that warrant further consideration in shifting
toward a complex systems model of evidence to physical activity policy, and Public

Health more broadly.

2.3.1 Evidence-based medicine is the backdrop to evidence-informed
Public Health

Evidence-based medicine was an approach established in the early 1990s
(Guyatt et al., 1992). It was conceived as an antidote to medical practice based on
individual and collective clinical experience, and to ensure that medical decisions
were based on the best available clinical evidence. This approach has two
fundamental principles: first, that evidence is selected based on a hierarchy of
methods; and second, to use evidence to directly persuade practitioners to abandon
‘bad practice’ (Cairney and Oliver, 2017). The hierarchy of evidence is a framework
that ranks different forms of scientific research according to how well they assess the
question of clinical effectiveness (Brownson et al., 2009b). Thus the ‘best’ evidence
at the top of the hierarchy is derived from research methods that prioritise internal
validity (i.e. meta-analyses and randomised controlled trials), while at the bottom are
qualitative case reports and anecdotal evidence. The strict adherence to this approach
has had undoubted positive impacts on clinical practice, particularly in relation to the
use of pharmaceutical treatment and certain clinical guidelines (Kelly et al., 2010).
However, in Public Health, its influence has been challenged, not least due to its
incompatibility with complexity, as | alluded to in the previous chapter.

Before discussing the problems of the evidence-based medicine approach to

Public Health, it is worth reiterating that examining questions of effectiveness is a
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critical first step of informing the Public Health agenda (Brownson et al., 2018;
Chaloupka and Johnston, 2007). In physical activity, therefore, the rapid expansion
of research, at the aggregate level (Rosen et al., 2006), has identified its
epidemiological and aetiological importance (see Chapter One). Thus, determining
how to increase physical activity is now a key Public Health priority. It is the
continued prioritisation of the evidence-based mantra, however, that is problematic.

Research methods that occupy elevated positions in the hierarchy of evidence
(i.e. randomised controlled trials and systematic reviews that prioritise this form of
research, such as meta-analyses) are premised on linear causal models (Rutter et al.,
2017). These explain phenomena in terms of parameters, and seek to generate
universal laws that state how said phenomena change, if parameter values are altered
(Byrne and Callaghan, 2014). Each causal condition is typically perceived to have an
independent and additive effect on the outcome. While statistical techniques, such as
multi-level modelling, enable the moderating effects of interaction variables to be
explored, these remain based on simple causation and linear probabilistic reasoning,
and do not capture complexity as conceptualised in this study (Byrne, 2011). Such
reductionist logic breaks down outside of clinical settings, where complex societal
systems exhibit conjunctural and multiple causal pathways (Byrne, 2011) — see
Chapter Three, and Byrne and Uprichard (2012), for a full explanation of these
properties. Furthermore, this approach to evidence prevents policy-makers from
exploring the ‘complex, context-dependent and value-laden way in which competing
options are negotiated by individuals and interest groups (Byrne, 2011, p.47).’

The prolonged commitment to reductionist values in social and Public Health
research has polarised society (Byrne, 1998). It may also reinforce the inverse

evidence law by which approaches most likely to influence population health
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outcomes (e.g. policy or environmental change) are least valued in a hierarchy of
evidence (Brownson et al., 2009b; Rutter et al., 2017). A systems-based approach to
Public Health and policy, as is increasingly advocated (Rutter et al., 2017; World
Health Organization, 2018), stands in direct opposition to such linear and
hierarchical perspectives. The effect of its absence (Rutter et al., 2017) however,
may be observed, for example, in continued physical activity inequalities (Ball,
2015; Righy et al., 2020a).

A second issue of the evidence-based medicine approach to Public Health,
and social research more broadly, is that it has prevented research findings from
being transferred to wider predictive contexts (Byrne and Callaghan, 2014; Kelly et
al., 2010). The prioritisation of methods that emphasise internal validity, over
external validity, has resulted in a situation whereby there is a longstanding dearth of
information about implementation and contextual factors at multiple levels of
analysis (Brownson et al., 2009b; Kelly et al., 2010). Again, this reflects issues of
scaling physical activity programmes (Lane et al., 2021), and represents an important
aspect of what a complex systems model of Public Health evidence aspires to address
(Rutter et al., 2017).

While proponents of the complex systems perspective have rightly critiqued
the evidence-based movement in Public Health (Rutter et al., 2017), they have
perhaps reflected less on the distinctive nature of evidence-based Public Health, as
opposed to medicine. Brownson et al. (2009b) argued that in Public Health, while the
hierarchy of evidence remained, there was a broader range of methods used in
research. Furthermore, Public Health typically focuses on programmes of multiple
strategies rather than singular interventions, thus multiple disciplinary perspectives

are drawn together to address common problems. These earlier conceptualisations of
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evidence-based Public Health proposed that decision-making should be informed by
the intersection of the best available evidence, resources (including practitioner
expertise), and population characteristics and needs, which come together in specific
contexts (Brownson et al., 2009b).

However, it has been shown that context in particular has been poorly
considered in Public Health research, and that an alternative approach is required.
For example, realist methods (e.g. Pawson and Tilley (1997)) have grown in
popularity and hold promise given their ability to explore context and how it interacts
with mechanisms to produce certain outcomes, as well as through giving equal
credence to traditionally discarded methods (Kelly and Barker, 2016), such as
qualitative research.

The aspiration of informing policy and practice is not new, nor should it be
controversial (Boaz and Davies, 2019). However, as evidenced by the persistent
challenges in physical activity promotion, it suggests that there is uncertainty about
how to steer this toward complexity theories and complex models of evidence. This
requires a closer examination of what constitutes evidence, and how it is mobilised

from research into policy and practice.

2.3.2 What is evidence?

Consistent with other dimensions of this thesis, there are multiple ways in
which evidence can be conceptualised (Rychetnik et al., 2004). For example, there
are empirical perspectives, such as the ‘available body of facts or information
indicating whether a belief or proposition is true or valid (Brownson et al., 2009b,
p.177).” However, this would propose that normative information (e.g. beliefs and

values) is the object of scrutiny, rather than constituting a form of evidence in and of
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itself. Alternatively, in broader terms, evidence may be considered as pieces of
knowledge about a problem (Bowen and Zwi, 2005). In both cases, note the absence
of the terms research or science. In this context, the notion of a hierarchy of evidence
seems misguided at best. Scientific, or research-based, evidence is but one form of
information that can inform policy approaches to wicked problems (Head, 2008),
such as physical inactivity. The definition and relative value of any given type of
evidence is often unique to its creators and users (Brownson et al., 2009b). Thus, it is
pertinent to explore these aspects in new contexts.

Evidence about public health problems is drawn from various sources. These
include scientific research, political know-how, implementation feedback, beliefs,
values, competencies and lived experience (Bowen and Zwi, 2005; Head, 2008).
Therefore, it is within and through this diverse range of information sources that
ideas about complex systems must compete for acceptance amid myriad other
perspectives on policy problems. Smith (2013) proposed that the presence of these
different ideas are central to policy, and that examinations of evidence-informed
policy in Public Health should focus on how they interact and change. To date, |
argue, there has been little consideration of how evidence from complexity theories
and systems-based approaches interact with other forms of information about
physical activity. This warrants consideration in policy-making and implementation
contexts. Furthermore, it may be prudent to extend Smith’s (2013) concept from an
analysis of policy to an analysis of scholarly practices, to understand how complexity
theories interact with, complement or challenge other research ideas, theories and
perspectives. In both cases, the complexity of physical activity and its surrounding
policy environment (Cairney et al., 2019; Oldridge-Turner et al., 2022) encourages

evidence to be considered in the broadest terms, and an examination of how certain
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types of evidence are mobilised and translated into policy at the expense of others.

This includes scientific knowledge of complexity theories.

2.3.3 Translating and mobilising research knowledge (the Public Health
perspective)

Knowledge translation and mobilisation are terms that are often used
synonymously in research, albeit to different degrees across sectors and disciplines
(Barwick et al., 2014). For example, knowledge translation is common in
implementation science (Barwick et al., 2014), with which there is a considerable
degree of overlap in theories and models (Nilsen, 2015). Other related terms include
knowledge exchange and knowledge transfer, but each of these four concepts
broadly refers to how knowledge of a phenomenon transcends boundaries between
research, policy and practice, and | suggest may equally be applied to communities,
systems and societies. Specifically, however, knowledge translation can be defined
as the strategies, systems and research practices that are designed to improve the
application of all research evidence in policy and practice, whereby the aim is to
often achieve equivalence rather than literal translation (Rychetnik et al., 2012).
Mobilisation, on the other hand, is concerned with the processes of how knowledge
moves between different contexts (Haynes et al., 2020). While these are inherently
entwined, | argue that maintaining the distinction between what (i.e. the product for
translation and application), and how (i.e. the processes of mobilisation), knowledge
crosses boundaries is useful.

Public Health knowledge translation and mobilisation is notoriously
challenging (van der Graaf et al., 2020). Estimates a decade ago suggested that the
average time-lag between production of research evidence and its application in

practice was 17 years (Morris et al., 2011). Nevertheless, with the development of
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various frameworks to support knowledge translation and mobilisation, some were
optimistic that the gap between research and practice could be reduced (Nilsen,
2015). However, Rigby et al. (2020b, p.10) identified how similar obstacles to
whole-system physical activity policy efforts persist:

A particularly stubborn challenge is the mismatch between the time taken to

conduct research and the immediacy with which evidence is needed in policy

and practice. Policy-makers and practitioners often need to make quick
decisions in rapidly changing environments, yet evidence on which to inform
decisions about how best to increase physical activity engagement is not
always readily available. Our findings revealed that stakeholders believe that
ensuring physical activity becomes a well-resourced local priority will not
speed up the research process. This and many other challenges identified by
stakeholders have persistently been raised in the physical activity literature.

This will likely continue despite progress in translational research, a problem

which is indicative of the wicked nature of these issues and the need to

understand and manage their complexity.
Despite such difficulties, there are some notable themes in the knowledge translation
and mobilisation literature that may be useful for addressing this complexity.

Davies et al. (2015) reviewed different models of knowledge mobilisation
and identified several archetypal mobilisation activities — knowledge production,
brokerage, intermediation, advocacy and research; fostering networks; and advancing
knowledge mobilisation. Considering the existing physical activity policy literature
discussed above, it can be argued that thus far, complex systems approaches to
physical activity policy have perhaps focused primarily on production and advocacy
(Milton et al., 2021; Oldridge-Turner et al., 2022; World Health Organization,
2018); and to a lesser degree, fostering networks (Rigby et al., 2020b; Riitten et al.,
2019). Recently, Haynes et al. (2020) applied systems-thinking to explore the
different mobilisation archetypes in Public Health, which they argued had typically

been considered in linear terms. The authors determined that each of these archetypes

could be considered in terms of complex systems, but that there was need for greater

81



clarity on what is meant by systems-thinking, and new methods to track mobilisation
across systems. While an interesting development pertinent to the current study, as
yet there is no research that examines complexity theories themselves, and how
collaboration, power structures and adaptive learning (Haynes et al., 2020) affect
their mobilisation in Public Health. Of particular interest is the need to consider the
advancing knowledge mobilisation archetype (Davies et al., 2015), which to-date
seems to have received minimal attention.

According to Holmes et al. (2017), mobilising knowledge in complex
systems, such as those relating to physical activity and policy, involves working with
complexity, rather than against it. This includes co-producing knowledge,
establishing shared goals, enabling leadership, and ensuring the availability of
resources (Holmes et al., 2017). Such integrated knowledge-to-action activities,
whereby researchers, policy-makers and practitioners combine to embrace
complexity and foster systems-based approaches, are shown to be promising in
physical activity policy settings (Rigby et al., 2020b; Ritten et al., 2019). In
attempting to explore the mobilisation of complexity theories across complex
systems, this suggests a need for research methodologies in which researchers are
embedded in systems alongside other policy stakeholders. Furthermore, it reflects
calls for a greater emphasis on understanding policy-making in Public Health, and
action-orientated approaches to knowledge mobilisation research (van der Graaf et
al., 2020).

Although there is a substantial physical activity evidence-base, this has, as
yet, had limited impact on policy (Lee et al., 2021). Furthermore, there is little
discernible evidence that, despite considerable advocacy, complexity theories

underpin Public Health policy (Jebb et al., 2021). While acknowledging the
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continued difficulties in translating and mobilising research, it is necessary to try to
establish why, and what can be done to address any barriers that exist. In particular,
an emphasis on the knowledge mobilisers, their actions, beliefs and ethos are
important (van der Graaf et al., 2020; Ward, 2017). To facilitate a movement toward
a complex model of Public Health evidence, there also needs to be a greater

appreciation of the policy environment in which evidence translation is desired.

2.3.4 Lessons and opportunities in policy research

Factors affecting the extent to which evidence may influence policy have
been reviewed extensively (Bowen and Zwi, 2005; Brownson et al., 2009a; Cairney,
2016; Cairney and Oliver, 2017; Masood et al., 2020; Smith, 2013). In this next
subsection | highlight some key arguments from policy studies, alongside examples
specifically related to Public Health and physical activity policy, which are important
for the context of the current study.

The idea of evidence-based policy-making gained prominence in the UK at
the start of successive New Labour Governments (1997 to 2010), whose mantra of
‘what counts, is what works’ was central to their modernising agenda (Perkins et al.,
2010). In practice, however, this did not result in a technocratic government whose
only interest was scientific evidence of effectiveness, and other key policy influences
remained (Wells, 2007). For example, one report indicated that rigorous scientific
evidence ranked bottom among policy-makers’ perceptions of good policy-making
(Hallsworth et al., 2011). Furthermore, the notion of evidence-based policy is
contested and differs in meaning across policy and research domains (Cairney, 2016;
Wells, 2007). Today, the concept is challenged by economic pressures and the rise of

post-truth politics (Wellstead et al., 2018). This contestation and post-truth politics
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have been felt keenly during the SARS-Cov-2 pandemic (Lancaster et al., 2020;
Parmet and Paul, 2020).

The urgency of the SARS-Cov-2 pandemic highlighted longstanding debates
about the supply of research, which has previously be characterised as untimely,
weak, out of touch with local intuition, or inappropriately framed (Rutter, 2012).
Furthermore, before the pandemic, concerns were also raised about the ethical
implications of experimentation, the potential for political risk, data protection, and
the lack of evidence transferability across both government departments and different
policy problems (Rutter, 2012). These are all supply side issues. On the other hand,
demand-side arguments indicated that policy-makers are often driven by values, not
outcomes (Cairney, 2016), and that organisations may not foster a culture and
competence, nor receive incentive for, rigorous evidence-based policy-making
(Rutter, 2012). There is a need to consider how such issues may be addressed, and to
what end. However, any strategies identified will remain futile unless attention
moves from the supply and demand of evidence itself, toward an examination of the
broad actions of policy agents, and accounts for the policy process, and the multi-
level and multi-centric nature of policy making systems (Cairney, 2016; Cairney et
al., 2019; Piggin and Hart, 2017).

In Chapter One, and section 2.2.2 of the literature review, | introduced
several theories of the policy process. Again, these are useful for making sense of
how evidence may inform policy. Nevertheless, a brief extension to some of these
ideas here is necessary to emphasise their relevance to my thesis, and reiterate the
importance of understanding the complexities of evidence-informed policy-making,
which is neither linear nor cyclical (Brownson et al., 2018). In this context, the

concept of bounded rationality is a common departure point (Cairney, 2016).
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To reiterate, bounded rationality means that policy-makers cannot gather and
process all evidence pertinent to a problem (Cairney, 2012b). Their rational decision-
making is inhibited by an infinite number of policy signals, cognitive limitations, and
time-demands. Consequently, emaotions, beliefs, habits and familiar reference points
all facilitate quick decision-making (Cairney, 2016). Brownson et al. (2009a) argued
that these other influences interact with scientific evidence in a series of feedback
loops, which determine the framing, content, dissemination and perceived outcomes
of Public Health policy. In this way, using evidence derived from research is only
ever one legitimate approach to policy. Scientific advice, personal and public values,
pragmatism, and democratic processes are all important factors (Bowen and Zwi,
2005; Cairney, 2016; Rutter, 2012). Thus, the distinction between evidence-informed
(i.e. the reality of policy-making) and evidence-based (i.e. an aspirational
perspective) is apt, and | have purposely adopted these terms at particular times to
reflect the state being discussed. Nevertheless, one should not be dismissive of these
apparent irrationalities, rather try to understand them, and the heuristics policy-
makers use to make sense of their unpredictable environment.

It is proposed that a useful way to approach evidence-informed policy-
making is to consider how ambiguity about policy problems may be reduced
(Cairney and Oliver, 2017; Wellstead et al., 2018). In these circumstances, and
similar to issues in Public Health more broadly, adherence to hierarchies of evidence
is inappropriate (Brownson et al., 2018; Cairney and Oliver, 2017). Rather this
endeavour involves substantial and carefully-crafted collaborative effort to target
both rational and irrational decision-making strategies, as set out above (Cairney and
Oliver, 2017; Smith and Stewart, 2014), and attention to the mechanisms that

underpin the use of evidence (Wellstead et al., 2018). While complexity theories
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denounce the hierarchy of evidence, such approaches are being advocated strongly in
Public Health research as a plausible solution to key issues (Oldridge-Turner et al.,
2022; Rutter et al., 2017), at the possible expense of alternative forms of evidence
and information (Piggin, 2019). Thus, this reinforces the importance of exploring
their application in novel domains, such as physical activity policy.

Similar findings to those already discussed in this subsection of the literature
review were reflected in two recent studies that specifically focused on Public Health
policy (Masood et al., 2020; Newson et al., 2021). These studies identified a range of
contextual barriers and facilitators to research-use, which included organisational
factors, funding and incentives, individual dispositions, and social factors. In relation
to physical activity, specifically, an emerging body of literature has focused on
collaborating and communicating with policy-makers. Proposed strategies include
creating a compelling and emotional narrative that demonstrate the political and
moral value of research (Stamatakis et al., 2010), creating interdisciplinary coalitions
(Giles-Corti et al., 2015; Hamal&inen et al., 2015; McKinnon et al., 2011), and
crucially, developing a more flexible understanding of the complexities of the
problems, and the domains that knowledge is to transcend (Pratt et al., 2015). While
exploring how systems-based research is packaged and mobilised, it is toward this

latter endeavour that my study contributes most significantly.

2.3.5 Supporting the uptake of complexity theories in physical activity
policy

In this section, | have considered key arguments among existing literature
related to evidence-informed Public Health policy, as one of three key bodies of

knowledge in which my thesis is situated. In sum, | have demonstrated that while

aspiring to evidence-informed Public Health policy is a worthwhile endeavour, the
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nature of evidence and context are important considerations. Furthermore, it is
important to understand the actions of those who mobilise and receive research
evidence. There are numerous barriers and facilitators to the uptake of evidence in
policy, which is limited by bounded rationality and an array of decision-making
shortcuts. Richer, or more abundant evidence is no guarantee that it will be used to
inform policy, and efforts to better understand the conditions and circumstances (e.g.
ambiguity and complexity) in the policy environment are necessary. These factors all
have important implications for the understanding and application of complexity
theories and systems-based models of evidence in physical activity policy, and have
thus far received limited or no scholarly attention in this domain.

In moving toward a complex systems model of evidence for Public Health, it
IS necessary to consider how policy-makers receive, adapt and adopt evidence, and
how organisational and political factors constrain or facilitate these processes.
Importantly, the values and interests of those influencing responses to the evidence
or policy problem also warrant examination. This presupposes an approach to
research that directly engages policy stakeholders in a dialogue about their
experiences, and accounts for the many forms of evidence that can influence policy
for wicked problems.

It is as yet unclear to what extent complexity theories can, or should,
influence physical activity policy, amid a congested policy-making space.
Nevertheless, it is proposed that they may offer other insight into the complexity of
the policy environment, and the necessary collaborative activities that complex

systems approaches to Public Health entail.
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2.4 Understanding complexity in Public Health and policy

In the previous chapter, | explained how both physical activity and policy
processes are complex phenomena, and that the application of complexity theories
and systems-based approaches are gaining prominence in Public Health research and
practice (Apostolopoulos et al., 2019; Jebb et al., 2021). However, while interest has
increased in recent years, this field has been subject to scholarly enquiry for two
decades or more. For example, among early applications of this perspective were two
pivotal papers that introduced key concepts of complex adaptive systems and holistic
approaches to health, albeit with a more clinical focus (Plsek and Greenhalgh, 2001;
Wilson et al., 2001). Building on these ideas, Leischow et al. (2008) advocated
systems-thinking as a rubric for understanding and changing the societal structures
and functions that create the complexity of Public Health systems, and suggested that
key areas for development included the application of systems methods, fostering
network relationships, building system capacity, and encouraging transformation to a
system culture. A systematic review of system science and systems-thinking for
public health proposed that the research landscape was most heavily populated by
position pieces that advocated the potential of such approaches, while analytic,
benchmarking and systems modelling publications were present in decreasing
quantities (Carey et al., 2015). Most recently, it was suggested advocacy remains
strong and evaluative approaches had progressed, but further effort is required to
advance from rhetoric toward Public Health policies and programmes that are
underpinned by complex-systems perspectives (Jebb et al., 2021).

Therefore, it is within this historical perspective that | review literature
related to complexity in Public Health and policy. In this penultimate section, I

examine three prominent trends in Public Health and physical activity research, and
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draw on policy studies to critique the evidence-base, thus highlighting gaps in
knowledge that warrant further enquiry. First, I discuss how a focus on structural
perspectives to complexity has thus far precluded consideration of agency. Second, |
explore the implications of the many frameworks that have been developed for
systems-based research. Third, | consider methodological and theoretical
developments. Thereafter, the section concludes with a more general discussion of

the implications for, and application of, complexity theories in policy studies.

2.4.1 Structure and agency

It has been argued that complex systems approaches in Public Health have
traditionally focused on structural aspects of complexity, rather than issues of agency
(Sniehotta et al., 2017). This emphasis is exemplified in particular research practices,
which to their credit seek to understand the way in which systems are characterised
by many component parts (Grabowski and Strzalka, 2008). The following is an
illustrative example.

The emergence of systems-mapping has generated much interest in the
physical activity and Public Health field (Bellew et al., 2020; Cavill et al., 2020;
Murphy et al., 2021; Nobles et al., 2022b; Rutter et al., 2019; World Health
Organization, 2018). The purpose of systems mapping is to create a visual
representation of a system’s structure, by illustrating its components and the causal
connections between these (Wilkinson et al., 2021). A key benefit of this approach,
demonstrated in physical activity research, is that it enables stakeholders to
conceptualise complexity, and understand what a system comprises and how they as
agents in the system are related to its various components (Cavill et al., 2020).

Furthermore, systems mapping is a useful tool in identifying potential leverage
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points, whereby policies or programmes can have the most substantial impact on
public health (Maitland et al., 2021; Signal et al., 2013). This method has also been
used in evaluation of systems programmes (Nobles et al., 2022b). A recent
application was among the first to apply this approach to physical activity policy-
making, in order to develop a causal loop diagram of the system driving physical
activity in the Caribbean, and adapt the World Health Organization (2018) Global
Action Plan to local contexts (Guariguata et al., 2021). However, such approaches
are typically descriptive and are indicative of potential issues in complexity research.

While a necessary step in being able to understand what a system is, its
context and boundaries, and in some cases how it behaves (e.g. through particular
kinds of dynamic modelling; see Apostolopoulos et al. (2019)), the fixation on
system structures does little to advance knowledge of how and why more effective
systems-based approaches to policy and practice are produced, or otherwise.
Research on complexity theories in policy suggested that an emphasis on structural
components of complexity are typically associated with an overly deterministic view
of systems (Cairney, 2012a). Thus, this has precluded knowledge of how agents
conceive of, and act amid, complexity’s emergent properties, as well as how systems
change as a result of the actions of people, organisations and other agents (Cairney,
2012a; Sniehotta et al., 2017; Teisman et al., 2009). While systems are characterised
by self-organising properties, self-referential agents play a key role in creating
knowledge of a system and shaping its behaviour (Cairney, 2012a; Teisman and
Klijn, 2008).

It is possible, therefore, to explore interpretative accounts of complexity if the
aim is to understand how policy agents interpret, adapt to and influence their

decision-making environment (Cairney, 2012a). Critics of complexity theories have
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questioned the appropriateness of applying these perspectives to social systems,
given that they are ultimately derived from the study of natural phenomena, and
claim this to be an attempt to maintain a positivist hegemony (see Tosey (2002);
Gerrits (2012); Cairney (2012a)). However, research that focuses on agency and
complexity has important contributions to make in both policy and Public Health
domains (Byrne, 1998; Byrne and Callaghan, 2014; Cairney, 2012a; Sniehotta et al.,
2017). In particular, a renewed focus on agency has the potential to address persistent
inequalities, if complexity theories are incorporated alongside broader critical
perspectives on social life, for example theories from sociology, psychology and
policy (Salway and Green, 2017; Sniehotta et al., 2017). For example, this approach
can highlight key system elements that generate such inequalities, and increase
understanding of how deliberate actions of agents on the ground influence both
expected and unanticipated events, as these actions spread across the system.

In this context, therefore, there needs to be a clearer understanding of how
agents shape, and are shaped by, complex systems. Specifically, there is insufficient
knowledge to-date about how this informs systems-based approaches to physical
activity policy. While this has received fleeting attention, as discussed in Chapter
One and in this literature review (e.g. Nau et al. (2020)), it is important to explore
these ideas in new contexts, and with closer regard for a range of conceptual ideas

from social and political sciences.

2.4.2 Applying complexity in research and practice

The second trend in Public Health research that | consider relates to the
increasing amount of guidance that has been produced to support the development

and evaluation of systems-based approaches. A systematic review of systems-
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thinking and complexity ideas in health concluded that a majority of research at that
time was conceptual, and that further study about the practical application of these
perspectives was needed (Rusoja et al., 2018). Yet, a similar argument was made in a
recent report (Jebb et al., 2021). Nevertheless, there has been a proliferation of
frameworks that are designed to increase the prevalence and quality of complex
systems-based research in Public Health. Broadly, these fit into one of two
categories.

The first category comprises guidance on developing general systems-based
approaches (e.g. Egan et al. (2019); Public Health England (2019)), and more
specific complexity-informed interventions and programmes. For example, recent
additions to the literature include frameworks for developing complex interventions
(Skivington et al., 2021); identifying where and how to intervene across 12 levels of
the Public Health system (Bolton et al., 2022); and creating whole-systems
approaches to physical activity policy (Bellew et al., 2020). The second category
relates to evaluation, for which several further frameworks have been developed in
recent years (e.g. McGill et al. (2021); Pinzon et al. (2022); Skivington et al.
(2021)). These have coincided with a growing interest in complexity-informed
evaluation in the policy domain (Barbrook-Johnson et al., 2021).

Such guidance and frameworks are important for creating the intellectual
foundation for the advancement of complexity theories and systems-based
approaches in Public Health (Jebb et al., 2021). They are often well received by
research and practice communities alike, are highly cited works, and if used
appropriately can support skill and capacity developments by making these
perspectives available to a wider audience (McGill et al., 2021). In time, it is

proposed that they may lead to more policy-relevant research that responds to the
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complexity of this environment (Jebb et al., 2021). However, similar to the models
for implementation and knowledge mobilisation discussed above, these frameworks
are highly prescriptive, which is somewhat counterintuitive to the flexibility required
to navigate complexity’s emergent form, and there is a lack of empirical studies that
illustrate the practical application of such models. Jebb et al. (2021, p.12) note:

[These] systems-based approaches have emerged from multiple directions

[...] this work tends to require significant expertise and uses unfamiliar

terminology, and as such has not become widespread or embedded in public

health policy or practice.
This indicates a need to explore how complex systems are understood in policy
settings, and how principles from complexity theories and systems-based research
are translated, or otherwise, into meaningful practices. Again, we can turn to policy
studies for insight.

In the previous chapter, I highlighted how complexity has a dynamic meaning
that alters over time, and across contexts. While complexity is a significant
characteristic of policy (Cairney et al., 2019), its properties do not necessarily form
part of the vernacular. Research indicated that policy-makers and evaluators often
discuss complexity in a metaphorical or analogical sense, rather than with direct
reference to tenets of complexity theories (Cairney, 2012a; Barbrook-Johnson et al.,
2020). Policy agents often create their own sense of what complexity is, and how to
behave in the system they perceive (Teisman and Klijn, 2008). People will typically
respond, adapt and innovate amid the dynamism and uncontrollable circumstances of
complex policy settings (Cairney, 2012a; Room, 2011).

Cairney (2012a, 2015) and Cairney and Geyer (2017) have theorised

considerably about the contribution of complexity theories in social policy. They

argued that one of its most valuable contributions is to bridge the gap between
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academic and policy-makers, by fostering conversations about the implications of
complexity, both for research and practice. Furthermore, Cairney (2012a) proposed
that developing toolkits (e.g. Room (2011)) to understand the policy landscape and
complexity in more literal terms, as applied to day-to-day experiences, can reinforce
the importance of practices that acknowledge the multi-centric nature of policy.
Complexity means that one-size does not fit all (Cairney, 2012a).
Furthermore, being able to apply its concepts, presupposes knowledge of it. In this
way, | argue that prescriptive research frameworks may only advance knowledge and
practice so far. There is a pertinent need to explore complexity’s dynamic meaning in
new contexts, for example physical activity policy. In particular, deciphering how
tenets of complexity theories manifest in this domain is important, so that they may
be translated into strategies that enable research to engage with policy-makers and
implementers in a way that meaningfully reflects their day-to-day experiences
(Byrne and Callaghan, 2014; Cairney, 2012a). This prospect leads me to a third trend

in Public Health research.

2.4.3 Methods and theory

Although having just noted that conceptual research is particularly common
in Public Health (Jebb et al., 2021; Rusoja et al., 2018), and that there is a need for
knowledge of how to meaningfully apply complexity theories, this should not
preclude further theoretical development. Indeed, theory has the potential to inform
action upon which systems change (Byrne, 2011), and much of the aforementioned
conceptual research advocates for systems-based perspectives, rather than examining

how complexity theories themselves can be enhanced. In this context, | briefly
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explore research method development, juxtaposed with a lack of theoretical
evolution, in Public Health.

As alluded to through the discussion of systems mapping in relation to
physical activity, research method development in the Public Health field has been
considerable. These include, for example, applications of agent-based modelling
(Tracy et al., 2018), system dynamics (Apostolopoulos et al., 2019), social network
analysis (Valente and Pitts, 2017), and cybernetics (Hassannezhad et al., 2021),
among others. Alongside these, existing research methods and tools, with which
Public Health is more familiar, can be used within a systems-framing (McGill et al.,
2021; Shiell and Riley, 2017). Often these methods are participatory in nature and
foster interdisciplinarity to ensure the diverse range of interests in the system are
represented in research (Jebb et al., 2021). However, there is an apparent tension
between the barriers to the use of these methods (i.e. lack of interest or expertise; see
Jebb et al. (2021)), and the need to further develop new methodological approaches
to deepen collective understanding of complex systems and how they shape public
health (McGill et al., 2021). Such developments are beyond the scope of this thesis,
where my persuasions are more theoretically inclined. However, this description was
necessary to highlight the extent of scholarly investment in research methods
development, in juxtaposition with the relative inattention to advancing complexity
theories in Public Health. In particular, this concept has not been explored in relation
to physical activity policy.

Reasons for the relative lack of theoretical development in this field could be
several. For example, it may reflect that there are multiple perspectives on
complexity theories and therefore progress is difficult to locate within the

overarching frame of reference. Or perhaps, that this is still conceptually new to
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many people in Public Health (Jebb et al., 2021), energies are directed toward
understanding complexity theories’ current manifestations, as opposed to refining
them. It may also be as a result of an eagerness among policy agents and researchers
alike to apply these concepts in response to pressing policy problems (Barbrook-
Johnson et al., 2021). Alternatively, it may be due to concerns regarding conceptual
purity.

Conceptual purity is the idea that a theory or theoretical construct should be
used with reference to its original incarnation, whereby tenets of a theory retain their
meaning and descriptive capacity irrespective of the context in which they are
applied (Gerrits, 2012). This argument has been previously made about the
application of complexity theories (Kerr, 2002; Rosenhead, 1998; Tosey, 2002).
However, Gerrits (2012) argued that the development of complexity theories in
policy contexts is worthwhile, provided it develops in ways that retains its
explanatory powers. Given the paucity of research related to complexity theories and
physical activity policy, there is a need to explore potential theoretical developments
in this domain, which may advance knowledge of complex systems and actions of

agents within them (Eppel and Rhodes, 2017).

2.4.4 Enhancing knowledge of complexity in physical activity policy

In this section of the literature review, | have posed three arguments about the
state of complex systems research in the physical activity and Public Health field.
Using learning from policy studies, | have highlighted gaps in knowledge that
warrant further investigation in relation to physical activity policy. First, a need to
focus on agency in complex systems. Second, the importance of how these complex

systems perspectives are applied in practice. Third, the opportunity for domain-
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specific development of complexity theories. Across each of these aspects, a move
from descriptive to critical explanations of phenomena are required.

The Public Health and complexity field continues to move at a pace (Jebb et
al., 2021; McGill et al., 2021), and scholars and practitioners of physical activity and
policy are following suit (Barbrook-Johnson et al., 2021; Oldridge-Turner et al.,
2022). Thus, what has preceded represents a selective discussion of key trends in the
literature that are pertinent to the current purpose of enquiry, and suggest a cause for
pause and reflection. Throughout this thesis I draw on various conceptualisations and
applications of complexity theories, which are critiqued extensively here and in other
chapters.

Complexity theories suggest that policy systems are co-evolving and self-
organising entities (Gerrits, 2012; Teisman and Klijn, 2008). Amid such
circumstances, policy-makers need to be realistic and pragmatic in their endeavours
(Sanderson, 2009). They should work with, and not resist, complexity wherever
possible (Gerrits, 2012). These theoretical perspectives also present an opportunity to
connect researchers and policy stakeholders in a productive and educational dialogue
about pragmatic responses to complexity (Cairney, 2015; Cairney and Geyer, 2017;
Eppel and Rhodes, 2017). To enhance knowledge of complexity in physical activity
policy therefore, it is necessary to appreciate the complexity of the policy
environment, engage in a dialogue with policy-makers and other agents, and, while

remaining pragmatic, embrace complexity.

2.5 Connecting the research agenda
So far in the literature review, | have set out and critiqued the evidence-base

surrounding three interrelated topics, selected due to their particular relevance to the
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current study: i) physical activity policy research; ii) evidence-informed Public
Health and policy; and iii) understanding complexity across these research domains.
In this final section of the chapter, I draw these research streams together. | begin by
discussing a key overarching theme that transcends these domains, and then situate
the current thesis among the existing body of research. I conclude by offering final
remarks about the particular knowledge gaps that this thesis addresses, and

implications of this for the rest of this research programme.

2.5.1 Collaboration and innovation

A cross-cutting feature of the three literature-bases that have been discussed
in this chapter is the importance of strong collaboration and innovation to address
complexity. This is the case for physical activity promotion (The Lancet Editors,
2021; Milton et al., 2021), knowledge mobilisation and evidence-informed Public
Health (Cairney and Oliver, 2017; Rigby et al., 2020b; Rutten et al., 2019), and
complex systems-based perspectives to policy (Cairney and Geyer, 2017; World
Health Organization, 2018). However, despite their significance, harnessing these
constructs has presented a longstanding challenge in practice (Hunter and Killoran,
2004; The Lancet Editors, 2021). Here, | raise three brief considerations that have
significance to studies of complexity theories and policy.

First, in order to address wicked policy problems (e.g. persistent inequalities),
policy-makers cannot act alone (Cairney, 2012a), and therefore should generate
conditions for collaboration and innovation to enable effective co-evolution and new
adaptations to unpredictable circumstances (Mannell et al., 2018; Kovacs, 2016;
Room, 2011). This can include strategies to increase willingness, opportunity and

capacity for collaboration, while reducing barriers to this mode of practice through
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clear policy goals and knowledge sharing activities (Patanakul and Pinto, 2014). In
particular, this emphasises the need to reject top-down control, and facilitate
experimental policy learning through local implementation and evaluation (Cairney,
2012a). However, given the ever increasing weight of interdependence (McKinnon et
al., 2011; Milton et al., 2019), the proposed conflict and ambiguity that arises from
this (Oliver et al., 2016Db), and the ongoing travails of implementation (Pratt et al.,
2020) that characterise the physical activity policy context (including in the UK), it is
pertinent to examine these features more closely. Critically, while reliant on other
levels of the system, the national policy sector above others has the potential to set
the conditions that can foster or inhibit collaboration (Cairney, 2012a; Mannell et al.,
2018). It is necessary to understand how policy-makers collaborate, with whom and
how, as well as how collaborative practices, power and influence are created and
distributed across the system among other physical activity stakeholders (Rtten et
al., 2013).

Second, despite knowledge of the growing interdependence of stakeholders in
promoting physical activity, this has not necessarily led to effective multi-sectoral
and cross-government collaboration within and between systems (Das and Horton,
2016; The Lancet Editors, 2021). Myriad policy actions are required to effect change
in population behaviour (Oldridge-Turner et al., 2022; World Health Organization,
2018), but as yet, it is unclear how the various component domains of a whole-
system approach are brought together, or to what ends. Boundary spanners are
individuals or organisations that facilitate learning and exchange of knowledge in
different contexts within complex systems (Bednarek et al., 2018). By better

understanding who or what connects the physical activity system, and how, it may be
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possible to more effectively prioritise resources and target knowledge mobilisation
strategies to advance complexity theories and systems-based perspectives.

Third, and briefly, opportunities for innovation and creativity often emerge in
complex policy systems, meaning that they arise unpredictably (Kovacs, 2016).
McKinnon et al. (2011) demonstrated that working alongside physical activity
policy-makers to educate and promote innovative approaches to policy design,
implementation and evaluation is effective for producing policy change. However,
given complex systems continually evolve, it is pertinent to re-examine how
learning, adaptation and innovation occur within systems, and how these processes
are designed to foster similar outcomes elsewhere (Flanagan and Uyarra, 2016).
System change is a strategic goal of physical activity advocates, and policy is a
proposed mechanism by which this occurs (World Health Organization, 2018).
Developing a new approach to physical activity (Das and Horton, 2016; Hallal et al.,
2012; Pratt et al., 2020) suggests the need for innovative research, policy and
practice that can understand and help initiate the desired outcomes. To date,
however, there has been limited enquiry as to how agents in the physical activity
policy system foster innovation and change.

The benefit of collaboration amid complexity in Public Health is undoubted
(Such et al., 2022). Nevertheless, harnessing its potential in physical activity
promotion is challenging (The Lancet Editors, 2021). In order to effect change in this
regard, it is necessary to understand the complexity of the policy environment, and
its processes and influences (Cairney, 2012a; Cairney et al., 2019; Giles-Corti et al.,
2015; Piggin and Hart, 2017). Again, this points toward the potential utility of
interpretive or action-orientated modes of enquiry. However, to date, research of this

kind has been scarce. | propose that this situation emanates from a lack of focused
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enquiry at the point at which the domains of complexity theories, physical activity

and Public Health, and evidence-informed policy intersect.

2.5.2 Concluding remarks: the convergence of physical activity,
evidence-use and complexity theories

To my knowledge, with a few exceptions, there is little research that has
examined the combined implications of complexity theories (i.e. the methodological
tenets and practices set out in Chapter One) with the study of evidence-informed
policy, and Public Health. Two publications by Geyer (2012) and Portela et al.
(2019) were similar in that they each presented a methodological framework. The
former presented a tool that enabled policy-agents to visualise the trajectory of health
policy over time. The latter related to the development of a framework for
incorporating a complexity perspective in systematic reviews used to inform public
health guidance. While Geyer's (2012) paper reinforced the utility of tools that
enable policy agents to draw on their intuitive and context-specific experiences of
complexity, as highlighted, there is a need to produce research that complements
frameworks, by empirically exploring how complexity theories are understood, and
applied through the actions of policy stakeholders. A third piece of research
determined that a pragmatist approach to complexity may provide an alternative way
to conceptualise the relationship between scientific knowledge and decision-making
(Ansell and Geyer, 2017). Again, however, this was a conceptual piece, which was
illustrated with a brief evidence-based drugs policy case study. Thus, there is to date
a lack of empirical research about how complexity theories, evidence-informed
policy, and Public Health come together, especially in relation to physical activity,
despite the proliferation of systems-based perspectives (Jebb et al., 2021; World

Health Organization, 2018). My thesis initiates examination of this knowledge gap.
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To conclude, much of the literature and ideas discussed in this chapter are
explored further in the introductions to my empirical studies (see Chapters Four-to-
Six), and are revisited in the general discussion (see Chapter Seven). Furthermore, an
in-depth discussion of the complexity frame of reference adopted in this study is
provided in the next chapter (Chapter Three).

I have highlighted a particular need to critically explore the concept of
agency, and how policy agents can influence, or be influenced by, the physical
activity system, as well as illustrated the importance of examining the policy system
at different levels. The prominence of national policies in existing physical activity
scholarship and practice (Milton et al., 2020; Milton et al., 2021; Rutter et al., 2019;
World Health Organization, 2018), as well as their potential to: i) shape the
conditions that perpetuate issues such as inequalities; ii) facilitate or constrain local
action; and iii) change systems more broadly (Byrne, 2011; Cairney, 2012a; World
Health Organization, 2018), suggests that this level is a worthwhile departure point
for the research featured in this thesis. Nevertheless, continued challenges of
implementation (Pratt et al., 2020) indicate that localised perspectives are also
important. This alludes to the notion that the study of complex phenomena (including
physical activity and policy-making, as set out in the introduction chapter) benefits
from multiple ‘entry points’ (Byrne and Callaghan, 2014; Jessop et al., 2008, p.392;
Moulaert et al., 2022).

Due to their open and nested nature, the boundaries within and between
systems are fuzzy and overlapping (Wistow et al., 2015). Therefore, the decision
about how to bound the study of any given system is open to interpretation and
contest. Jessop et al. (2008) proposed a framework that may provide the lexicon to

describe limits placed on a particular study, by highlighting entry points across
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socialspatial dimensions (i.e. investigation by combinations of territory, place, scale
and networks). It also enables a broader understanding of complex phenomena by
encouraging reflection on the interactions between these domains; each dimension
can be considered in and of itself, as a causal mechanism that influences other
dimensions, or as the product of the causal mechanisms imparted by other
dimensions (Jessop et al., 2008). For example, the study set out in this thesis
examines the physical activity policy system from a multi-dimensional perspective,
which extends beyond a simple national- and local-level dichotomy. It considers
interactions between territory and place (distinct places), territory and scale
(multilevel government), and place and networks (local governance and
partnerships), as well as nested hierarchies of scale. These represent just a few of the
possible dimensions from which the system of interest may be approached.

To further illustrate the boundaries set around this study, Figure 1 presents a
systems map, which is adapted from recent illustrations of the physical activity
policy system (Bellew et al., 2022; Rutter et al., 2019; World Health Organization,
2018). This map shows how the policy-orientated entry points and scalar levels
selected for this doctoral research fit within the wider physical activity system, and
demonstrates how agents in the system who participated may have more or less
jurisdiction and influence over certain other factors in the system. While not intended
to be an exhaustive systems map, this provides a useful heuristic device to ground,

bound and contextualise this study.
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Figure 1. Systems map illustrating the entry points and scalar levels incorporated in this study (adapted from Bellew et al., 2022; Rutter et al., 2019; World
Health Organization, 2018).
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| argue that, in the context of this study’s aim to critically assess the
understanding and application of complexity theories as a basis for evidence-
informed physical activity policy, and being cognisant of the need for a multi-
dimensional approach to the study’s entry points, knowledge gaps in the existing
literature indicate three overarching questions that warrant scholarly enquiry, which
guide this thesis:

1) How is complexity understood and navigated in the physical activity

policy system?

2) How are effective systems-based approaches to implementing physical

activity policies generated?

3) How are complexity theories and systems-based perspectives optimally

applied to, and through, physical activity policy?
Knowledge of these concepts can support a move beyond rhetoric, to more
contextually-relevant applications of complexity theories and systems-based
approaches to physical activity policy, and health promotion more broadly, through
the identification of actionable considerations for theory, practice and policy. In turn,
this can contribute toward understanding of how to address persistent wicked health
problems.

My review of existing literature also concludes that these lines of enquiry
demand an interpretive methodological programme that embraces complexity and
positions the researcher to be able to engage with the policy system and its agents,
access various types of knowledge, and learn from others’ experiences of the
complexity of their respective domains and endeavours. The following chapter sets

out the theoretical and methodological position that underpins this thesis.
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Chapter 3. Theoretical and methodological position
3.1 Introduction

This chapter sets out the theoretical position that underpins my thesis and
justifies the methodological decisions that | made, which in turn guided the process
and product of my research (Smith, 2018). It is the reference point against which my
findings, conclusions and recommendations sit. This project has been an exercise in
finding my position as a researcher among the predominant paradigms of physical
activity and Public Health research, and crucially how | consider myself part of the
system | am obliged to try to improve (Luyckx et al., 2017). Therefore, the following
narrative presents a critical and reflexive account of the decisions and assumptions
that shaped both my research and person.

The chapter is structured around the major theoretical and methodological
considerations that were made during the research process. First, my ontological and
then epistemological assumptions. Second, the selection of methods and subsequent
analytical approach. These sections are bookended by a reflection on how my
formative research experiences influenced my approach to this Ph.D., and how
through the process of doctoral training I have found my philosophy (Baldwin et al.,
2014).

To provide a brief overview of the discussion that follows: Having made the
case in the previous chapters for greater critical examination of complexity theories
and systems-thinking as applied to physical activity policy, here 1 critique different
theoretical perspectives within the complexity frame of reference (Byrne, 2009b). |
adopt a complex realist ontological position, which repudiates relativist perspectives
on complexity (Byrne, 1998; Byrne and Callaghan, 2014). In terms of epistemology,

I draw on the notion of different lenses of evidence about policy issues (Head, 2008),
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which meld throughout the research process to enable the development of emerging
middle-range theories (Merton, 1968) about how physical activity and public health
promotion may be optimised. These perspectives emphasise the importance of action
in constructing social reality (Byrne, 1998).

In seeking to understand and influence change in the physical activity policy
system, | required methods that enabled both interpretation and engagement (Byrne,
2011). To this end, | justify the employment of qualitative and action-orientated
methods that enabled me to explore individuals’ agency and experience. | also
present a critique of recent developments in thematic analysis, and explain how my
own observations are discussed through a pragmatic approach and a theoretical
pluralism. This chapter concludes with some final reflections on how I currently
position myself as a researcher, following a doctoral process that has shifted my

thinking from the conceptual to the empirical, and from the theoretical to the applied.

3.2 Who was I? Formative research experiences

In my opening chapters, | argued that new perspectives grounded in critical
expositions of complexity theories may be needed to change the system and
overcome the apparent impasse in physical activity promotion. According to Byrne
(20094, 2011), agency provides the foundation for system change. Therefore, it must
be incumbent on researchers to consider what their role is in influencing such
outcomes. However, having embarked on postgraduate study, I initially found this
reflexivity challenging as | felt obliged, but struggled, to identify with a particular
academic discipline. This was despite the predominant epidemiological and
behavioural persuasions for which physical activity research was renowned (Reis et

al., 2016). While I did not see myself as a Public Health scientist, neither did | feel
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like a sociologist. My world view contrasted with, and challenged that of colleagues,
peers and other contemporary thinkers in these fields. At times this was difficult as
an early career researcher trying to align myself with the institutional practices and
values of a university’s departments. On reflection, my formative experiences at
university and in practice may have contributed to this sense of feeling lost.

As a first-year undergraduate | took a module entitled Introduction to
Physical Activity, and my interest in studying physical activity and Public Health
grew from that point. However, alongside this | progressed to read modules in
sociology, physiology, psychology, human development and social policy. Thus, my
background was inherently multi-disciplinary. Between undergraduate and
postgraduate study, | spent a year working in sport development. This meant | gained
a unique insight and ability to consider physical activity from both a broad
theoretical perspective, and one grounded in the reality of everyday practice. The
benefit of these combined experiences only came apparent as my postgraduate
studies progressed. | unpack these benefits as the chapter continues.

During my Master’s degree, | was introduced to the work of David Byrne,
and specifically his interpretation of complex realism (Byrne, 1998). This
represented a threshold concept (Meyer and Land, 2003), an encounter with a world
view that, once | had come to terms with it, fundamentally changed the way |
understood physical activity and Public Health policy as phenomena in complex
systems. | was persuaded of the assumption that ‘society is a complex, self-
organising system. Since we are part of this system — we can actually never stand
outside it (Cilliers, 1998), p.138).” Ethically and morally, this perspective had a

strong bearing on the development of my research and the selection of methods.
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As somebody investigating a system that | simultaneously sought to change, |
had to position myself as a constituent element of the system (Byrne, 2009a). That is,
it was not merely sufficient to interrogate the research problem from an external
perspective, rather | recognised that my actions had the potential to shape and be
shaped by the complex issues under examination. | levelled this critique of one’s
position in relation to the system to myself and my research participants equally. The
process by which | settled on the principle of my alignment to the system, rather than
to disciplinary fields, was, not unlike complexity, a non-linear process characterised
by interactions and feedback. The remainder of this chapter sets out how, in theory, 1

adhered to this principle.

3.3 Ontological perspective: complex realism

The ontological position adopted in this thesis contends that it is necessary to
first consider the nature of reality in order for it to be knowable (Bhaskar, 2008).
That is, in a social context, our knowledge of society is contingent on the underlying
properties that society possesses. It is therefore impossible for me to recognise my
position and influence in the system without first contemplating how the reality of
society is organised. Having made the case for adopting a complexity frame of
reference to understand and address population health issues, specifically physical
activity policy, this is reflected by my research being underpinned by an ontological
perspective that expounds the primacy of society’s complexity, namely complex
realism (Byrne, 1998; Reed and Harvey, 1992; Williams and Dyer, 2017). Here |
introduce this perspective and consider its critiques.

Complex realism as an ontological position was introduced to the social

sciences by Reed and Harvey (1992), and developed extensively through the work of
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Byrne, upon which I draw most substantially (Byrne, 1998, 2005, 2009a, 2011;
Byrne and Callaghan, 2014). While this perspective is concerned with causal
theories, it primarily offers a framework for understanding society’s properties
(Byrne and Callaghan, 2014). It does this by synthesising the philosophical ontology
of critical realism (Bhaskar, 2008), with the scientific ontology of general complexity
(Byrne and Callaghan, 2014; Morin, 2006).

Critical (or transcendental) realism denounces positivist approaches for
disregarding the possibility of hypothetical entities existing beyond people’s direct
observation, yet maintains that reality exists beyond people’s conscience and that
assumptions about its nature presuppose knowledge of it (Bhaskar, 2008; Bhaskar
and Hartwig, 2010). It contends that there are three levels for causal understanding.
First, the real, which are deep generative mechanisms that contingently constitute the
world. Second, the actual, which are events and structures that occur when
mechanisms activate and interact with context. Third, the empirical, which is the
knowledge constructed about the real and the actual (Bhaskar, 2008). In this way,
observations are of real entities produced through complex and contingent
mechanisms (i.e. those mechanisms that interact with context), that in themselves are
not necessarily directly accessible to people’s experience (Bhaskar, 2008; Byrne,
2002). | return to this latter level later in the chapter when | discuss epistemological
considerations.

Having outlined the essential realist tenets of the ontological perspective, |
now turn to the issue of the complex. Here, Bhaskar’s idea that natural and social
reality should be understood as an open stratified system of objects with causal

powers (Morton, 2006), is clearly aligned with the concept of general complexity and
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the nature of complex open systems (Morin, 2006; Reed and Harvey, 1992).
However, it is necessary to first briefly distinguish this from restricted complexity.

Restricted complexity contends that it is possible to understand complex
systems as the outcome of interactions between simple elements based on rules of
action (Byrne, 2011; Morin, 2006). It is predicated on micro-interactions and
dismisses notions of structure and the social. This is at odds with critical realism,
which holds structure as providing the material causes upon which people’s actions
are founded (Bhaskar, 2008). On the other hand, general complexity, of which
complex realism is concerned, is a systems theory dealing with complex systems
(Byrne, 2011).

The social world comprises complex open systems that are nested within, and
have nested within themselves, other open systems (Byrne, 2005). Their critical
defining characteristic is emergence, meaning their properties cannot be directly
predicted from their constituent elements (Rutter et al., 2017). Crucially, openness
means that systems acquire structure through dynamic interactions in which they
internalise component parts of the whole-system, sub-systems, other systems, and the
environment (Byrne, 2002; Gerrits and Verweij, 2013). Complex realism therefore
assumes that reality is the result of conjunctural causation whereby mechanisms
activate one another in combinations (Byrne, 2002). However, systems’ dynamic and
emergent nature means that explanations of reality are only ever temporal and local,
thus contingent (see Bhaskar) upon history, path dependency (i.e. having causal
potential), context and crucially the interaction of agency with this context (Byrne,
2005; Byrne, 2011; Wistow et al., 2015).

The effect of change and causation in complex systems is understood in terms

of their trajectories, that is their position in space and time (Byrne and Uprichard,
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2012). These trajectories are not fixed (Gerrits and Verweij, 2013), as interacting
generative mechanisms in specific contexts, at the level of the real, mean that the
future contains multiple possible system states, some more plausible than others.
Which occurs depends on historical events and chance occurrences. Crucially,
however, that system trajectories are contingent on these events means that systems
must be considered as time-asymmetrical, and thus the Newtonian notion of time-
reversibility is dispelled (Byrne, 2011; Byrne and Uprichard, 2012). Social reality is
in a constant constructive state of production and reproduction, and people’s actions
have an important role in this through the way they engage with and understand its
nature (Byrne, 2011). To put it simply, at its heart, critical social research is about
changing systems (Bhaskar, 2008; Byrne, 2011).

So far, | have explained how the tenets of critical realism and general
complexity combine to form a complex realist theory of ontology, which depicts a
real social world that is characterised by open complex systems, with deep causal
mechanisms, and contingent and emergent properties. Systems change over time
through processes of interaction and action. Further important attributes of complex
systems include feedback (i.e. the situation in which system change is reinforced or
balanced) and adaptation (i.e. adjustments in behaviour in response to changes in the
systems) (Rutter et al., 2017). Combined, these attributes of social systems mean that
there is the possibility of change, and that they are theoretically speaking both open
to researchers such as myself, and that the information that my research generates
will feed into the system. | will return to the implications of these features later in the
chapter, but for a fuller explanation of complex realism, the reader is directed to

Byrne (1998) and Byrne and Callaghan (2014). However, | now turn my attention to
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the applications of complex realism and defending this position in light of its

critiques.

3.3.1 Applications and critiques of complex realism

Complex realism is but one approach in a much broader realist research
paradigm, each with its nuances and distinctive features (see Sayer (1999)).
Compared to other realist positions, complex realism has perhaps been applied more
sparingly, and much work has concentrated on developing the approach
methodologically (e.g. Byrne (1998, 2002, 2005, 2009a) and Byrne and Uprichard
(2012)). Its limited impact on empirical research was noted by Williams and Dyer
(2017). While, as articulated above, this perspective offers a useful framework for
understanding the social world, this is perhaps not too surprising. Having both taught
and studied complex realism, | acknowledge it is not necessarily intuitive.
Furthermore, it opposes a predominant paradigm of contemporary sociological
scholarship (see below).

Williams’ (2020) thinking on complex realism draws heavily on the work of
Byrne and other complexity social scientists (e.g. Castellani, Uprichard and Gerrits).
Their approach differs, however. Recognising that measurement and quantification
are essential components of understanding complex systems, Williams and Dyer
(2017) set-up a theoretical programme based on an ontology of probability to explore
the risks of self-harm in prisoners. While compatible with the approach set out here,
not least preserving the importance of temporality and contingency, it would be
remiss to take this approach as the definitive argument for a theory of complex
realism, as it does little to advance the qualitative and interpretative approaches that

are necessary to understand and change complex systems (Byrne, 2011). In the
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context of an unexplored domain such as physical activity policy, the quantitative
programme that Williams and Dyer (2017) point toward is perhaps less valuable.
Moreover, | remain unpersuaded that probability (see Williams (2020)), rather than
emergent systems, is the defining feature of complex realism.

Despite the assertion that there has been little empirical research, there are
numerous examples of this perspective underpinning research in relation to health
inequalities (Wistow et al., 2015), public policy and administration (Gerrits, 2012;
Gerrits, 2008; Haynes, 2003; Teisman et al., 2009), nursing (Clark et al., 2008), and
climate change (Byrne, 2021), among others. To my knowledge, however, this thesis
presents the first attempt to conceptualise the issue of physical inactivity from a
complex realist perspective.

The most extensive critique of complex realism, specifically the approach set
out by Byrne (1998, 2009a) and Byrne and Callaghan (2014), claimed four
theoretical inconsistencies evident in Byrne’s understanding and application of
Bhaskar’s critical realism (Holland, 2014a). That Holland (2014a) does not reference
Morin (2006)’s general complexity as an essential component of the complex realist
position suggests that either the author did not take exception to this aspect, or has
themselves an incomplete understanding of theoretical tenets of the position they
critique. This alone is cause to regard one of Holland’s critiques with caution, in
which they argue Byrne considers complexity to the be the emergent property of
reality (Holland, 2014a). On the contrary, while Byrne (2011) claims that emergence
is the essential characteristic of complex systems, it is the complex nature of reality
(i.e. the interactions between deep generative mechanisms and context) from which
emergent properties arise, not the other way round. Nevertheless, | will address each

of the remaining purported inconsistencies in turn.
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First, Byrne is accused of having an ambivalence toward simplification,
choosing to see the real, actual and empirical as distinct and not overlapping (Holland,
2014a). While | address the necessity of simplification later in the chapter, Byrne
(2002) fully acknowledges the layered nature of reality by asserting that at the
empirical level, the real may not remain directly accessible. In this way, the levels
remain in explicit dialogue through observation and inference. One is always
considering the real by the very nature of observing the actual, whether obscured from
view or not.

Second, Holland (2014a) criticises Byrne for treating traces (i.e. abstract but
real remnants of system change (Byrne and Uprichard, 2012) — see epistemological
considerations) as different to variables, and claims that they are in fact synonymous.
Traces, however, are distinct from variables in that they, like we as investigators,
cannot be separated from the systems of interest and only describe systems in terms
of attributes that have no reality beyond the system (Byrne, 2002). Variables on the
other hand are constituted outside of and introduced to the system, for example the
administration of new medicines (Byrne and Uprichard, 2012). We may further
consider traces as measuring changes of kind (i.e. shifts in the system state), and
variables as measuring changes in degree. In a critical social scientific perspective,
the former is the priority focus (Byrne, 2011). Holland's (2014a) final criticism of
Byrne concerns post-disciplinarity and warrants explicit consideration in light of its

importance to my work.

3.3.2 A key consideration: post-disciplinarity

To Holland's (2014a) credit, in my view, they appropriately highlight that

Byrne’s implied focus on post-disciplinarity might be refined. However, my
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assertion does not stem, as Holland argues, from a conflation of positivism and
interpretivism to the extent that it is possible to claim that applied social research is
not undertaken in any discipline- or field-specific manner (Byrne, 2011). Instead, |
argue, and have done so extensively in the opening chapters of this thesis, that the
field of physical activity research does continue, in many cases, to be identifiable by
particular practices. This does not mean, however, that as clear fields exist, contrary
to Byrne’s view, it is necessary to say that those operating in these fields are
disciplined so as to contribute only to the perpetuation of those fields, for example
through scholarly publication in disciplinary journals (Holland, 2014a).

Holland is correct in their view that research takes place in a context of
underlying social structures that have the potential to perpetuate disciplinary
practices. Nevertheless, to claim that Byrne conceptualised post-disciplinarity as a
denial of the distinction between pure and applied social sciences (Holland, 2014a) is
inaccurate. Byrne (2011) simply makes the case that various methodological
perspectives can contribute to research in any given field. This argument can be
extended by saying that in order to change complex systems, these various
perspectives are not only possible, rather they are essential. It is not a case of
depreciating the value of various fields of research and their traditional
methodological perspectives, rather arguing that the products and practices of these
fields must unify in a systemic fashion to contribute to our understanding of, and
influence on complex phenomena. Researchers cannot be constrained in their
practices by their nominal classifications within a field (Byrne, 2011; Clark et al.,
2008). My inter-disciplinary background is, therefore, not a burden but a unique

toolset to enable me to consider the complexities of physical activity policy.
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Complexity acts as the framework that unifies perspectives from across
different sciences, such as quantitative and qualitative paradigms, relativism and hard
realism, analysis and holism (Byrne and Callaghan, 2014). Within this, there are
numerous approaches one can take. | adopted a complex realist perspective, but it
would be remiss to not briefly consider an alternative perspective on complexity,

postmodernism.

3.3.3 Post-modernist perspective on complexity

The post-modernist complexity agenda sits in opposition to, and is largely
renounced by advocates of, the complex realist perspective (Byrne, 1998, 2011,
Byrne and Callaghan, 2014; Williams, 2020). Central to the post-modernist approach
is the relativist position that social reality does not exist beyond people’s knowledge.
Furthermore, it denies the possibility of truthful explanatory narratives, as any
account bears credence since it is constructed by the maker of said account without
reference to reality (Byrne, 2011). This perspective, therefore, equates complexity
with the openness of people’s interpretation, not material cause (Byrne and
Callaghan, 2014). It would render one’s understanding of systems as complicated,
rather than complex, and would be akin to Morin's (2006) programme of restricted
complexity (see earlier discussion).

A detailed account of complexity and postmodernism can be obtained by
reading both Cilliers' (1998) seminal text, and Byrne's (1998) and Byrne and
Callaghan's (2014) critique. However, the distinction between the approach adopted
here and that which follows a rigid post-modernist perspective can be summarised in
Pawson and Tilley's (1997) explanation of hermeneutics | and I. Hermeneutics Il

contends that there are no factual accounts of the social world, and that we cannot
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move beyond mere beliefs (Pawson and Tilley, 1997). It argues that there is an
incommensurability between the structure of language and structure of reality in
particular. This renders it impossible to understand people’s social systems and how
they change (Byrne and Callaghan, 2014). Every claim, description or explanation
carries assumptions of the individuals who make them. The recycling of individual
preferences, theories and values does nothing to move toward consensus of how
reality can be understood (Pawson and Tilley, 1997).

On the other hand, hermeneutics | better reflects the approach to complexity
adopted by Cilliers (1998), for whom language was itself a complex system. Cilliers’
linguistic turn, was, however, softer than that demonstrated by proponents of
hermeneutics 1. The hermeneutics | approach permits interpretivist and qualitative
modes of social research, while maintaining the possibility of generating
representations of reality, something Cilliers (1998) recognised as crucial to
developing causal explanations, which are essential for working and acting amid
complex systems (Byrne, 2011).

Throughout my research, | espouse the tenets of complex realism over post-
modernist approaches to complexity, as a framework for understanding the physical
activity policy system. For example, later in this chapter I critique recent
developments in thematic analysis for their post-modernist turn. | understand that my
observations and experiences are representations of a reality, rather than claiming
these to be real in and of themselves on the basis that | constructed them. It is to
observations and issues of social-construction to which I turn next, in my explanation

of epistemological considerations.
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3.4 Epistemological considerations

While epistemology is necessarily subordinate to ontology (Bhaskar, 2008;
Byrne, 2011), adopting a complex realist perspective presents several
epistemological considerations and opportunities. | begin this sub-section by
explaining the implications of complex realism for knowledge. I then detail how |
adopted a multiple-lens approach to constructing knowledge and theories about the

systems of interest.

3.4.1 Epistemological implications of complex realist ontology

To change systems, it is necessary to understand causal mechanisms. In order
to construct knowledge of these real causal mechanisms that, through interaction
with context, generate actual events, | endorse the view that it is necessary to dismiss
the primacy of traditional hierarchies of evidence (Byrne, 2011; Wistow et al., 2015),
such as those commonly adhered to in physical activity research. Rather it is
beneficial to consider the social as a series of cases, which are in themselves complex
systems (Byrne and Uprichard, 2012). These cases are objects, processes or
conventions that exist in the social world and transcend mere units of analysis. They
are found, or at least inferred through the traces left behind as systems move through
space and time, not constructed (Byrne and Uprichard, 2012; Ragin and Becker,
2003). Through these inferences and observations knowledge of complex systems
and how they change is constructed (Byrne and Callaghan, 2014; Byrne and
Uprichard, 2012). Focusing on cases and traces acknowledges that it is impossible to
measure a system in its entirety, rather it is necessary to measure or qualify aspects
of it to build a picture of individual case trajectories (e.g. focusing on policy amid the

wider physical activity system). As traces are inextricably tied to the case and have
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no separate causal existence beyond the system, cases are considered real and non-
decomposable (Byrne and Uprichard, 2012).

The non-decomposable and contingent nature of reality leads to a further
consideration for knowing the complex. That is, reality must be compressed in order
to facilitate knowledge of it (Byrne, 2011). This means that some characteristics of
reality are inevitably lost, rendering complete models of complex systems impossible
(Byrne, 2009a, 2011). This partial understanding is exacerbated by conjunctural
causation and the way in which causal mechanisms are inferred by observations of
the resultant events at the level of the actual (Bhaskar, 2008; Gerrits and Verweij,
2013). Reality is typically obscured by contextual factors (Byrne, 2002). Therefore,
simplification is always necessary, but done so through processes of engagement as a
constituent part of the system, constructing and reconstructing the social while giving

voice to reality (Byrne, 2011).

3.4.2 Social constructionism

Prior to the post-modernist turn and the insurgence relativism, social
constructionism was a programme concerned with the distinctiveness of social and
physical reality (Byrne, 1998). The former was considered to be constructed through
people’s actions, intentional or otherwise. In this way, social constructionism
characterised people as vessels of critical knowledge, but more importantly as
reflexive understanding actors, as doers of social research and proponents of societal
change (Byrne, 1998). The epistemological implication of this is the necessary
emphasis on interpretivism, whereby people’s actions are considered in relation to
their own understanding of them. As people, researchers included, are constituent

parts of the system, their actions shape and are shaped by said systems (Byrne,
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2011). Aligned with this perspective, in the current programme of research, | was
able to generate knowledge of the physical activity policy system by adopting
methods that enabled reflection on, and opportunities to create, such actions.

In particular, the ontological and epistemological considerations discussed
suggest a programme of research that aligns with Pawson and Tilley's (1997)
hermeneutics | perspective is a necessary first step in trying to understand and
change the physical activity policy system. These perspectives provide the
conceptual and practical tools for undertaking such research (Maxwell, 2012),
notably those most commonly associated with qualitative methodologies, which
through carefully constructed narratives can give the basis for a later quantitative
exposition of causality (Byrne, 2011). Consistent with a complex realist perspective
(Byrne, 2011; Byrne and Callaghan, 2014), | do not claim that qualitative research is
superior, or vice versa. Rather it presents the opportunity for a dialogical exchange
that, within the context of our current understanding of the physical activity policy,

may better enable knowledge of how to change it.

3.4.2.1 Praxis

Praxis is the act of reflexively engaging with and acting on theories, ideas and
practices in order to change the social world (Byrne, 2011; Freire, 1996). Within this,
action is predicated on a moral obligation among those who hold knowledge (Byrne,
2011). In this way, it compels researchers to engage in methods that actively apply
social scientific knowledge. | did this by acknowledging and adopting Freire's (1996)
dialogical pedagogy, which asserts that all forms of knowledge are incomplete, be
that of the researcher or that which is held by other agents in the system of interest.

The dialogue between others and | who live and work in the physical activity policy
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system lead toward a unification of knowledges that form the basis of for future
action (Byrne and Callaghan, 2014). In practice, this was achieved by applying

Head's (2008) three lenses of evidence-based policy.

3.4.3 Constructing knowledge through multiple lenses

Head (2008) understood that to better appreciate complex policy issues, such
as inactivity, and how policy-makers respond to them, it is necessary to consider a
relational approach between three different types of evidence that inform policy.
First, scientific (research-based) knowledge that encompasses multifarious
methodological approaches to the systematic analysis of a policy problem, which is
seldom uniformly defined among scholars. Constructors of this knowledge have
traditionally proclaimed its supremacy over other forms, and have developed a
hierarchical typology by which to grade different sub-sets of this knowledge (Head,
2008). In relation to physical activity policy, three prominent types of scientific
knowledge have been identified: evidence linking physical activity to health
outcomes; evidence linking interventions to physical activity behaviour; and
evidence linking policy-making to interventions (Rtten et al., 2016). The second
form of knowledge is political know-how, which concerns contextual judgements
about what is possible and desirable. Use of this knowledge is often partisan and may
at times be immutable, irrespective of the scientific evidence-base. Third, practical
implementation knowledge represents the collective wisdom of those professionals
who manage and implement programmes in complex systems through communities
of practice. This form of knowledge often develops in line with professional sectors

(Head, 2008). In itself, this may be problematic in the context of complex systems if
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this leads to siloed practices. Across each of these knowledge domains values,
emotions and interests also structure policy debates (Head, 2022).

Byrne (2011) suggested that Head's (2008) work represents a useful heuristic,
but that in practice the three different forms of knowledge are inherently interlinked
given that scientific knowledge ultimately informs the education and practice of both
practitioners and policy professionals, and that there is a political dimension to the
construction of scientific knowledge (this is discussed in relation to my research in
Chapter Six). Nevertheless, | applied Head's (2008) typology in explicit terms as a
means to make sense of the empirical level of reality.

| justify and discuss the methodological implications of the chosen research
methods later in this chapter. However, through qualitative interviews and an action-
orientated workshop, | was in dialogue with those who had a range of scientific, and
in particular practical and political knowledges. These research methods may, as a
deliberately constructed attempt on my part, be considered actual events in the
system that I partially constituted, which were designed to enable participants to
understand their experiences and actions relevant to other events. | then chose to
observe and present participants’ views through a complex realist scientific lens to
attempt to elicit the most salient knowledge. In this way, all forms of knowledge
about the physical activity policy system melded together to construct a single
narrative, which is based on a collective interpretation and reinterpretation of the
nature of reality. Therefore, knowledge about this system and how to change it is
fundamentally influenced by my methodological choices.

Alongside the application of multiple lenses as a way of conceptualising the
empirical beyond a typology of evidence, it was also necessary to discuss findings in

relation to different theoretical perspectives. To reiterate, complexity is not a single
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definitive concept, rather it is an assemblage of interrelated perspectives with shared
characteristics (Cochran-Smith, 2014). While throughout this thesis I draw on the
complexity frame of reference, this was not always sufficient to understand the
implications of observations made. In-keeping with the post-disciplinary perspective
of complex realism (Byrne and Callaghan, 2014), | drew upon my broad and varied
research experiences in sociology, social policy, psychology, Public Health and
beyond, to construct actionable theories based on the collective understanding of
experiences, as well as the actions of participants and myself as the researcher.
Williams (2020) described this as the complex realist manifestation of Popper’s third
world of knowledge (i.e. abstract conceptualisations of the ontological reality). Next,
I summarise the concept of middle-range theory, as a vehicle to communicate

knowledge that is constructed of the social world.

3.4.4 Middle-range theory

Middle-range theories are an attempt to bridge grand narrative theories that
seek to explain the social in its entirety, and micro theories that are contextually fixed
explanations of observed phenomena (Merton, 1968). Their purpose is to present
generic propositions about the social world, which can be empirically tested in
alternative contexts (Boudon, 1991). This has important implications for a complex
realist position, whereby knowledge is deemed spatially and temporally located. It
enables one to consider the possibilities within a given context in relation to the
conjunctural causal processes, and then empirically test these possibilities elsewhere
(Byrne and Callaghan, 2014; Williams, 2020). This necessitates a reflexive process
of knowledge generation, thus reinforcing the importance of praxis and dialogue with

which | engaged during this research. | have constructed several theoretical
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propositions for actions that may result in meaningful systemic changes, which
warrant further exploration.

The nature of middle-range theories as a vehicle for transferring knowledge
between complex contexts is promising, given difficulties in scaling-up physical
activity programmes (Lewis et al., 2017). However, they also present further
methodological considerations specific to my research, namely generalisability in
qualitative research.

Qualitative research conducted from a realist perspective has the potential to
uncover contextual factors and mechanisms not knowable through other methods
(Fletcher, 2017). This renders statistical generalisability irrelevant, and the
possibility of generalisability from qualitative research more broadly has been the
subject of considerable critique. In the physical activity context, this has been most
extensively researched by Smith (2018), however, some of their ideas are aligned
with a relativist position. For example, Smith's (2018) notion of transferability is
underpinned by the assumption of multiple realities and contends that a theory is
transferable if it is adopted irrespective of whether the two contexts are congruent. In
a complex realist approach, context cannot be ignored, thus the notion of trustworthy
qualitative research, which includes an alternative measure of transferability, is more
fitting (Lincoln and Guba, 1985). In my research, this included following-up with
participants to ensure that findings were a credible representation of our collective
views (Timmermans, 2013). Testing middle-range theories is a way of establishing
the congruence of different contexts, thus the possibility of similar generative
mechanisms determining the state of reality.

Conversely, analytical generalisability is the generalisation of theories, rather

than contexts (Smith, 2018), and thus is compatible with the approach taken to this
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thesis. | frequently generalised my findings to established theories of complexity, but
also constructed and refined new theories throughout my studies. Moreover, through
a range of methodological perspectives | produced new understandings of complex
systems, as applied to the physical activity policy context. These perspectives will

now be justified further.

3.5 Methods

This research used two methods of data collection. First, semi-structured
qualitative interviews, and second, an online workshop. Their purpose was to elicit
understanding of, and then stimulate engagement with, the complexity of physical
activity policy. In this way, my research began with a strong conceptual focus that,
through a process of dialogue and learning alongside other system agents, shifted
toward an applied angle. While the methods sections of Chapters Four-to-Six detail
how each method was practically applied in the respective studies, here | reflect on
broader methodological considerations. I also include a brief justification for my
intended action research project that was curtailed by the SARS-Cov-2 pandemic,

which strongly influenced my choice of using workshopping as a research method.

3.5.1 Elite interviews

| adopted a qualitative semi-structured interview design for study one to
construct an account of policy-makers’ reflexive experiences and knowledge of
complexity in the physical activity policy domain. In a complex realist framework,
this had two-fold benefit. First, it was impossible to acquire a complete quantitative
understanding of the complex phenomena of investigation (Byrne, 2011). Second, it
opened a dialogue between me and other agents in the system, enabling the collective

construction of knowledge that may provide the foundations for future change
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(Byrne, 1998, 2009a). At this stage, my research was predominantly conceptual,
although I used the same method at the start of my intended action research project
(see Chapter Five), as my thinking progressed to more practically-orientated
questions. Nevertheless, the implications of using this method were similar in both
instances, whereby | was interviewing elite individuals (i.e. those positioned in
senior roles toward the top of hierarchical systems of perceived power and decision-
making authority (Jupp, 2006)).

Qualitative interviews produced rich data that contextualised behaviour in a
manner meaningful to policy-makers (Lincoln and Guba, 1985; Stuckey, 2013).
Furthermore, the dialogical construction of these individual accounts enabled closer
representation of the reality of the complexities of physical activity promotion, as
interpreted by those charged with producing and implementing policy (Patton, 2015).
In this manner, findings have a greater potential to influence subsequent action
(Seidman, 2013). While maintaining sufficient flexibility to allow participants to
express their understanding and experience of events and behaviours, semi-structured
interviews allowed for replicability and focus on the pre-determined research
questions (Bryman, 2016). This was important, as it facilitated comparison between
cases to establish salient qualitative differences between policy-makers’ and
practitioners’ understanding, philosophies and practices (Byrne, 1998). Furthermore,
while recognising the influence of political knowledge (Head, 2008), establishing an
interview schedule helped me maintain a sense of political neutrality, which was
necessary in building trust among politicians and civil servants in particular. Given
that knowledge of complex systems is temporally-bound (Byrne, 1998), this

approach also permits others to trace the system’s trajectory in future studies.
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More specifically, interviewing policy elites is increasingly recognised as
important for generating information pertaining to the processes and networks
associated with research-informed policy, through dialogue with those operating
closest to the issues of interest (Boucher, 2017; Lancaster, 2017). The evidence-base
for elite interviewing primarily offers practical advice for conducting interviews,
which was drawn largely from experience (Berry, 2002; Burnham et al., 2008;
Cunningham-Sabot, 1999; Lilleker, 2003). | too have learned much, for example,
how hand-written letters are an effective way to recruit senior policy-makers.
Alternatively, it comprises a series of critical reflections on power dynamics between
the interviewer and participants (Boucher, 2017; Harvey, 2011; Lancaster, 2017). It
is to the issue of power | dedicate most of the remaining discussion, which | suggest
is sometimes imperfectly conceptualised in policy-related interviews.

Elites are typically considered to constitute a minority of people, and this was
evident through the small pool of potential participants for my research. They are
either positioned toward the top of organisational structures, or have particular
strategic influence and authority (Boucher, 2017). In both scenarios they are deemed
to hold power, which may influence the interviewer or the interview process.
However, power is not a real property in and of itself, it is a contextually-dependent
quality bestowed on something or someone who then brings about, or in some cases
prevents, something from occurring (Sayer, 2012). While | have already
disassociated with the post-modernist position, the argument that power should not
be seen as fixed before an interview begins, and that there is no guarantee that one’s
power can be transferred to alternative contexts (e.g. a research interview) seems
reasonable (Smith, 2006). For power to be exorcised in an interview, there also needs

to be a susceptibility of one party to be influenced, and the existence of causal
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powers among other objects or people (Sayer, 2012). Therefore, it seems inadequate
to start from the position that elite interviews take place between a less powerful
interviewer and more powerful participant. While the participant may have strategic
influence in the context of their organisation or role, this power may be rendered
inactive in the context of an interview. On reflection, this is perhaps why |
experienced few issues in trying to set-up or conduct the interviews. Although it is
necessary to accept the possibility that those causal powers existed, but were not
observed empirically (Bhaskar, 2008). Alternatively, the researcher could be seen to
also hold power in terms of a degree of control over the conduct of the interview,
holding more information about its content, and what happens to the information that
Is shared.

An important aspect of conducting elite interviews was how | positioned
myself within the system of interest. Over the course of my doctoral training
programme, | worked hard to make myself known in the physical activity policy
niche. | actively engaged with the workings of the system and its reciprocal learning
processes in ways that included networking, undertaking a policy internship at Public
Health England, responding to evidence-calls and being engaged on social media.
These activities contributed to the sense among policy professionals and practitioners
that | was invested in the system, and that my presence as a researcher seeking to
engage others in research that would benefit the system more widely was natural
(Lancaster, 2017). In turn this enabled me to feel comfortable in the research space,
which is something more typically considered in relation to the participants (Doody
and Noonan, 2013; Whiting, 2008). I did not consider these individuals elite per se,
and chose not to label them as such in the write-up of my studies. Instead | allowed

participants to provide job descriptions that reflected differing contexts without
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power-related assumptions (Lancaster, 2017). Furthermore, this relationship aided
the necessary trust required to navigate issues of confidentiality and privacy sought
by elites for themselves, and the organisations and institutions they represent
(Lancaster, 2017). The barriers I faced were only practical constraints of people’s
work schedules and later the effects of the SARS-Cov-2 pandemic.

Last, some proponents of elite interviews suggested that they are an
inappropriate way of considering the truth, as they lead to a subjective analysis of
particular situations (Boucher, 2017). However, in line with the ontological position
of this thesis, analyses should be considered as empirical experiences of an objective
reality, as perceived by the participants and researcher, which move toward a
consensual construction of the truth through a process of dialogue. My research is
less concerned with issues of reliability and validity that seem to be a low hanging
fruit for critics of elite interviews (Berry, 2002). Instead, the emphasis is on the co-
construction of knowledge that acknowledges the mutual contribution of both
researcher and participant as equal, with the aim of understanding the system, so as

to act upon this knowledge.

3.5.2 Action research

It was my original intention to conduct an action research project following
the completion of study one. The findings of that study highlighted a need for a
greater understanding of practical implementation knowledge of complex systems
approaches to physical activity policy. In this way, my first study advanced my
thinking from what was a very conceptual position, to a more applied one, which 1
sought to explore in study two. Unfortunately, while 1 had initiated an action research

project that aimed to map systems leadership for policy implementation in a local
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context, this project was curtailed soon after it began by the SARS-Cov-2 pandemic.
It was designed to specifically examine the implementation of the newly issued UK
physical activity guidelines (Department of Health and Social Care, 2019).
Nevertheless, it is important to reflect on the rationale for conducting action research,
which later informed the use of workshopping as a research method.

Action research is the process of critical reflection on practice (Clark et al.,
2020). Wholly compatible with a complex realist position, most appropriately in the
tradition of hermeneutics | (Byrne, 2011), it concerns finding ways of supporting
people in becoming aware of how they learn and use their knowledge, alongside
others, to encourage positive change (Bradbury, 2015). Action research brings
together different views on the causes of and solutions for complex public health
problems (Matheson et al., 2018). An alternative approach would have been to
conduct applied consultancy-style research on the behalf of policy-makers from an
external standpoint. However, action research was preferable because | am a
constituent part of the system, and it was necessary to engage with agents in their
own environments and draw on their accounts of the challenges they face (Cilliers,
1998; Gerrits, 2012). Nevertheless, this ethical consideration of positionality
continues to be overlooked. For example, a recent systems dynamics and
participatory action research approach taken to the study of childhood overweight
and obesity aimed ‘to understand the system both from an outside (academic
researcher) and inside (adolescent/family/stakeholder) perspective (Waterlander et
al., 2020, p.7).’ | argue, this represents a false dichotomy.

Some action research advocates would criticise this approach, claiming
researchers inevitably impart their views on others (Carr and Kemmis, 2005; Reason

and Rowan, 1981). This is correct, however in a complex realist approach, this is
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unproblematic, in fact it is necessary as | am obliged to act on my knowledge (Byrne,
2011) of the complexities of physical activity promotion. Through the processes of
dialogue, views and experiences are focused through multiple lenses in a way that
prioritises neither the researcher, nor those in the field of investigation (Byrne, 2011,
Freire, 1996; Head, 2008). It acknowledges the mutually beneficial skills and
knowledge from which new knowledge emerges (Byrne and Callaghan, 2014), and
can be put into action to increase population physical activity (Ritten et al., 2019).

Exploring complex phenomena through action research requires an emergent
design in which participants may come and go. As such, only tentative commitment
to the likely research methods were made (Burns, 2015). The design, methods and
indicators of change were to be developed and finalised in collaboration with the
participating group based on their requirements. It was likely therefore that a suite of
methods (e.g. interviews, observations, diaries and systems mapping) would have
been employed and analyses would have been discussed in relation to multiple
theoretical perspectives (Burns, 2015; Clark et al., 2020). The commitment to a
complex realist approach meant that determining how to influence change would
have been the primary focus (Burns, 2015; Byrne, 2011). Moreover, it would have
been necessary to consider how to give a voice to all competing interests, while
admitting that not all voices contribute toward the construction of a truthful narrative
about system change. Conflicting views are inevitable, but do not need be the source
of the narrative (Byrne, 2011).

By necessarily convening with makers and users of physical activity policy
(Piggin and Hart, 2017), action research conducted well had the potential to facilitate
an outcome driven pragmatism addressing policy ambiguity and thus also the

challenge of adopting complex systems approaches to physical activity policy
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(Byrne, 2011; Cairney et al., 2016). In this context, pragmatism refers to the extent
that theories and knowledge are evaluated on the basis of their practical use
(Greenwood and Levin, 2007). Combined with a complex realist perspective, this
would have enabled the project to respond to emergent processes and findings,
facilitate the promulgation of leadership and in turn systemic culture change (Burns,
2015; Molineux, 2018), as well as seek causal explanations that underpinned the
observed changes. However, this was not possible, and the project ceased at the onset
of the SARS-Cov-2 pandemic after a series of preliminary interviews with key
strategic decision-makers (see Chapter Five).

Nevertheless, having navigated the initial travails of the pandemic, this
formative work impressed on me the importance of conducting a study in the spirit of
an action-orientated approach. At its heart it needed to incorporate the central
concepts of action research, which included engagement, dialogical learning and
thinking about outcomes in terms of system transformation. To this end, | elected to

host a workshop.

3.5.3 Workshopping

Like so many researchers, and notably doctoral students, the SARS-Cov-2
pandemic forced my research into an online space. While | had some experience of
teaching remotely, this presented an opportunity to learn new ways of collaborating
(Shamsuddin et al., 2021). I held a half-day online workshop, using the Zoom video-
conferencing platform, with 19 stakeholders whose backgrounds spanned
complexity, physical activity and policy domains to collect data in my third study
(see Chapter Six). While interactive workshops are a well-documented knowledge

exchange activity (e.g. Cree et al. (2016); Rushmer et al. (2014)), the methodological
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literature on their use as a data collection tool is still emerging. In particular, the use
of online workshops for data collection had only been fleetingly considered at the
time I was conducting my research (@rngreen and Levinsen, 2017). In this section, |
reflect on new and emerging literature to explain my use of workshops as both a
knowledge exchange activity and a data collection method.

Participatory and collegiate activities, such as workshops, are important for
generating solutions for complex systems issues (Burns, 2015; Kornevs, 2019).
Workshops differ to focus groups in that the former is interactive and participatory in
nature (@rngreen and Levinsen, 2017). Through my workshop, | brought together
different forms of practical, political and scientific knowledge held across
communities of practice (Head, 2008). The aim was to construct knowledge about
the understanding of complex systems approaches, and how to mobilise this
understanding to stimulate a systemic benefit. The workshop had three parts.

The purpose of the first part of the workshop was to disseminate and reflect
on findings generated during studies one and two (see Chapters Four and Five,
respectively). As a useful way to communicate summaries of diverse materials
(Rushmer et al., 2014), formal presentations of the research were given to the
participants in the form of a pre-recorded video distributed prior to the session, and
through a brief slideshow at the start of the workshop. The rationale for the pre-
recorded video was taken from my experience as a Fellow of the Higher Education
Academy, and the benefit of flipping sessions in virtual learning environments
(Parker, 2015). This freed-up valuable time for workshop discussions and greater
engagement with the data, which helped mitigate some of the difficulties of engaging

people online, not least due to Zoom fatigue (Shamsuddin et al., 2021). The latter
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parts of the workshop were designed to collect new data about the research topic
(drngreen and Levinsen, 2017).

Partially in response to the SARS-Cov-2 pandemic, literature on the use of
workshops for research purposes is gaining prominence. This is typically focused on
public engagement activities (Razzouk and Shute, 2012; Tobin et al., 2020), or on
the methodological possibilities of workshopping (drngreen and Levinsen, 2017).
@rngreen and Levinsen (2017) argued that there are three distinct foci for workshops
as a research methodology. First, to achieve a goal. Second, to view the workshop as
a practice in which itself as a form and outcome is investigated. Third, as a way to
generate new research data. | argue, however, that these should not be considered
mutually exclusive purposes in the way that they are typically portrayed (drngreen
and Levinsen, 2017; Shamsuddin et al., 2021). While seeking to collect new data, the
nature of my research objectives meant that | sought to produce theoretically-
grounded recommendations about advancing complex systems approaches to
physical activity policy. This was a goal. Likewise, constructing knowledge through
a dialogical process, whereby the researcher and participants share the same platform
as constituent elements of the system, means that the workshop and its associated
practices are intrinsically tied to the research findings. Therefore, | suggest that at
least within the complex realist approach adopted here, and in the tradition of
hermeneutics I, these purposes should be considered not only synergistic, but
collectively necessary to produce sound knowledge upon which action may be taken.

A recent publication outlined a series of challenges and opportunities in
online workshopping as a data collection method (Shamsuddin et al., 2021). These
included practical aspects (e.g. time-saving and the need for broadband internet),

pros and cons of recording, the likelihood of needing to engage smaller groups to
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stimulate interaction and manage the process, and opportunities for developing and
benefitting from rapport. Another key aspect that warrants further consideration is
the facilitation of online workshops, which requires alternative skills, actions and
forms of communication to in-person workshops (Razzouk and Shute, 2012;
Shamsuddin et al., 2021).

In my workshop, facilitation was performed by me and two of the participants
with whom | had established a prior relationship. The term perform is important here,
as | was not delivering a workshop as an outsider for the benefit of an external body.
Rather this reflects that the workshop itself was a construct of our actions, thus a
process of independent intellectual value (drngreen and Levinsen, 2017). | found
that having three facilitators allowed for a manageable workshop with this number of
participants. However, within the dialogical approach adopted, where everybody
teaches and everybody learns (Byrne, 2011), all three of us were actively engaged in
the workshop activities as co-participants. In this way, no views were privileged, and
everybody was involved in a process of knowledge (re)construction. Furthermore, it
reinforced my position, and that of everyone else, as part of the system. As is
common in online workshops (Shamsuddin et al., 2021), | used whiteboard
technology to frame the activities and support participant engagement.

Digital whiteboards give workshops structure and aid collaboration through
illustrative means (Bower, 2015). Many different whiteboard products exist,
although, to date, research has not considered their respective effectiveness in data
collection workshops. | opted to use Padlet for pragmatic reasons (see Appendix 1).
On reflection, one beneficial aspect of my approach was to pre-populate the boards
with a series of resources participants could use to prompt further discussion by

clicking the relevant hyperlinks. Furthermore, I found it useful to link the boards of
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different breakout groups so that participants felt connected to everybody else, while
working with a subgroup of participants. Again, this served to emphasise the
collective and dialogical nature of the learning process. Data collected on Padlet
boards were supplemented by field notes, chat box responses and a transcript, which
enriched the data and contributed to the methodological rigour of this study
(Shamsuddin et al., 2021) by ensuring a credible representation of the perceived
reality was constructed. While here | have offered some reflections on the
methodological benefits of digital whiteboards, this remains an under researched
topic (Shamsuddin et al., 2021).

Overall, this workshop presented a case study example of an effective way to
construct useful knowledge with diverse stakeholders, which drew upon elements of
action and translational research to facilitate the mobilisation of complex systems
approaches to physical activity policy (Byrne, 2011; Riitten et al., 2019). Having
discussed the theoretical implications of the methods adopted for this research, 1 will

finally discuss my analytical approach.

3.6 Thematic analyses

In the penultimate section of this chapter, I will justify the selection of
thematic analysis as a tool by which knowledge of complex phenomena is
constructed. | provide a brief introduction to the analytical technique and juxtapose
my approach against recent developments in the predominant thematic analysis
literature, particularly in relation to sport and exercise sciences, which | argue are
incompatible with the approach | adopted.

There are numerous ways to analyse qualitative data, including

phenomenological, framework, and discourse approaches (Braun and Clarke, 2013).

137



However, these are often grounded in post-modernist traditions of qualitative
research and are therefore incompatible with the complex realist perspective adopted
here. Alternatively, | employed pragmatic variants of thematic analysis for this
research (Braun and Clarke, 2006).

Thematic analysis is a technique used in qualitative research to organise
textual data and construct a framework of coherent categories that reflect recurring
and salient themes, which answer the research questions (Braun and Clarke, 2006;
Buetow, 2010). It is used in various ways. The most significant attempt to demarcate
the practice of thematic analysis was by Braun and Clarke (2006). The authors
recognised that the field lacked definition, and sought to consolidate their
experiences and understanding of this analytical approach to support others to use it
more effectively. In short, accompanied by numerous illustrative examples, they
proposed a six-step process for conducting a thematic analysis: 1) data
familiarisation; 2) generating initial codes; 3) searching for themes; 4) reviewing
themes; 5) defining and naming themes; and 6) producing the report (Braun and
Clarke, 2006). Furthermore, they outlined the decisions researchers need to make
about types of (e.g. semantic or latent), and approaches to (e.g. inductive and
deductive), coding. While these stages should not necessarily be considered a linear
process, nor the decisions a clear dichotomy (Braun and Clarke, 2019), they provide
a useful heuristic for those employing this technique, especially those new to
qualitative analysis (Braun and Clarke, 2013). In essence, Braun and Clarke (2006)
developed a toolkit for managing thematic analyses that was accessible to researchers
of all traditions, given their assertion that the approach was not tied to any particular
methodological or theoretical position. This was an important factor for me in

adopting this approach.
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However, recently there has been a significant turn in how thematic analysis
Is conceptualised among its ardent proponents (Braun and Clarke, 2019). Braun and
Clarke (2019, p.591) introduced the concept of reflexive thematic analysis as an
antidote to the ‘sloppy mishmash of theories, methods and techniques’ applied to
thematic analyses in sport, exercise and physical activity research. Note here the
normative judgement made by the authors in relation to theory in particular. What
was once a theoretically neutral domain has been deliberately and, in my view,
erroneously theorised.

Braun and Clarke's (2019) central argument was that those using thematic
analysis tended to espouse the primacy of technical procedure over researcher
subjectivity and reflexivity, which the authors now deemed the cornerstone of quality
thematic analysis. In itself, this is not problematic and there is much to agree with
about their views on enhancing the practice and product of research. Thematic
analysis is rightly characterised as the iterative construction of themes through a
willing and critical engagement with, and interpretation of, the data. Themes should
not be thought of as having emerged from the data (Braun et al., 2016). | also agree
that the researcher must knowingly and transparently consider the philosophical and
theoretical assumptions that inform their use of thematic analysis (Braun and Clarke,
2019). Reflexivity is an essential component of social research; indeed, this chapter
is an exercise in reflexivity. Where our positions differ, however, is in how we
conceptualise the role of the researcher in knowledge construction. Braun and Clark
(2019, p.591) outline their position thus:

For us, qualitative research is about meaning and meaning-making, and

viewing these as always context-bound, positioned and situated, and

qualitative data analysis is about telling ‘stories’, about interpreting, and

creating, not discovering and finding the ‘truth’ that is either ‘out there’ and
findable from, or buried deep within, the data.
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We see our [emphasis added] approach mashed-up with other thematic
analysis approaches that differ profoundly in terms of procedure and
underlying philosophy, typically without any discussion or acknowledgement
of the differences.

Evidently, Braun and Clarke’s position is now firmly in the post-modernist
camp, so much so that | argue that reflexive thematic analysis represents a new
method entirely rather than, as the authors implied above, a natural extension of their
original approach (Braun and Clarke, 2006). Central to my complex realist position
Is the construction of a truthful narrative by exploring data through different lenses.
The philosophical partiality and theoretical rigidity of reflexive thematic analysis
(Braun and Clarke, 2019) renders it obsolete in the context of my research. On the
other hand, the benefit of their original toolkit was its flexibility to incorporate
theoretical perspectives as necessary to understand the phenomena of investigation.
Today, Braun and Clarke (2019) challenge users of thematic analysis to locate their
approach in juxtaposition with the reflexive technique. Here I pick up that gauntlet.

Complex issues, such as policy-making or tackling physical inactivity, can
only be understood if their reality is simplified and studied from multiple
perspectives (Byrne, 2011; Wistow et al., 2015). Given the applied focus of complex
realist research, | combined the hermeneutic | approach to language of Cilliers
(1998) and Pawson and Tilley (1997) in a traditional thematic analysis (Braun and
Clarke, 2006). Through the continual reflection and learning that accompanies the
doctoral training process, | also decided to incorporate a more explicit critical realist
approach in my thematic analysis for study three (see Chapter Six), whereby data

were considered in relation to dispositions, inferences and empirical manifestations

(Wiltshire and Ronkainen, 2021). Thus, the theoretical flexibility of thematic
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analysis meant that it was compatible with a complex realist perspective. Organising
data into salient themes had several advantages for my research.

First, themes were a simplified representation of the reality of complex
phenomena. For example, making and implementing physical activity policy is often
an uncertain and ambiguous process (Oliver et al., 2016a). Complex issues require
unbounded resource, time and scope of enquiry to address them (Chapman, 2004).
Therefore, themes represented a generally agreed framework that characterised social
systems and how they may be understood, and from which action may be generated.
As opposed to reductionist approaches (Chapman, 2004), this method simplified the
reality of the systems of interest by increasing abstraction from the rich detail of how
individuals understand and act amid complexity, to a collective view that was
focused through multiple lenses. This enabled the construction of middle-range
theories that remained contextually-located but amenable to testing and action
elsewhere (Byrne and Callaghan, 2014; Williams, 2020).

Second, thematic analysis facilitated the relational approach required to
consider unbounded issues (Head, 2008). It was a natural extension of the multiple
lenses epistemological approach that emphasised, but did not prioritise, the views of
diverse stakeholders. Thematic analysis represented a systematic scientific lens that
highlighted the political know-how and practical implementation knowledge of
participants. In this way a collective narrative was constructed, as | made
observations of the way actual events and experiences manifested in my data (Byrne,
2011; Head, 2008; Wiltshire and Ronkainen, 2021).

Third, thematic analysis helped to highlight cases and the qualitative
differences between how complexity is understood, and therefore approaches to

action (Byrne, 1998; Byrne and Uprichard, 2012). These existed both within and
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across themes, the interconnections between which were a vital consideration
(Chapman, 2004). Of particular interest were the kinds of behaviours and events that
reinforced or inhibited system change, and it was necessary to try to infer their
underlying mechanisms. In doing so, it was important to consider what agents in this
policy domain made explicit and also disregarded in their discussion of complexity.
Language was a key component of this.

Several proponents of thematic analysis argue that it cannot make claims
about language, instead propose alternative methods such as those highlighted at the
start of this chapter subsection (Braun and Clarke, 2006; Nowell et al., 2017).
However, if one considers thematic analysis to be an extended relational process of
constructing knowledge of complex phenomena, as articulated here, this could be
considered to reflect the hermeneutic perspective, which | discussed in detail above.
Incorporating a hermeneutic view into a thematic analysis had two-fold benefit.

First, it allowed for language to be explored, which illustrates something
different about how complex phenomena are understood (Thirsk and Clark, 2017).
Second, hermeneutics recognises that all participants had a view about the research
topic, but that this view can be reconciled toward a consensus as knowledge of it
changes. The relational approach meant that this understanding was constructed
alongside, rather than biased by, the scientific perspective. It did however
acknowledge that some views are more useful than other in creating knowledge
about complexity (Thirsk and Clark, 2017). This reflected the complex realist
position set out earlier in which the search for an objective, causal reality means
some views are inherently more accurate than others (Bhaskar, 2008; Byrne, 2011).

Furthermore, within the adopted philosophical framework, language was considered
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to be a causal mechanism, knowledge of which was not a precondition for its use
(Bhaskar, 2008).

In sum, the pragmatic and theoretically flexible approach to thematic analysis
that | adopted in this research may not satisfy the scrutiny of the method’s key
advocates. However, | have constructed an approach to observing the complex social
world that advances knowledge of it. The findings present a strong claim about
reality in a given context and time, although this claim will only ever be partial due
to the nature of complexity. As Williams (2020) contended, all explanations are
fallible and should be open to contest. The methodological approach adopted has
allowed me to generate middle-range theories that point toward actions to change the
physical activity policy system. These theories warrant further testing to reinforce,

develop and increase certainty about these claims.

3.7 A note about ethics

In this chapter, I have expressed my conviction for the ethical necessity of
seeing myself as a constituent part of the physical activity policy system. Each of the
studies presented in this thesis received Durham University Ethics Committee
approval; the details of practical matters (e.g. informed consent and sense-checking
of data) are provided in the methods sections of Chapters Four-to-Six, and their
associated appendices. However, there are conceptual issues that warrant further
discussion, particularly related to matters of confidentiality and anonymity of
participants. Given the nature of systems-based research, and not least due to the
emergent properties of complex policy systems (Cairney et al., 2019), it is often

difficult to decipher which elements of a system are contributing most substantially
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to the research findings. Here, | defend my rationale for protecting anonymity and
political sensitivity despite the potential to compound these uncertainties.

Silva et al. (2018) presented one of the few expositions of ethics for systems-
based approaches in public health. They concluded that key dimensions of ethical
practice included: i) defining the boundaries of the system of interest (e.g. see Figure
1); ii) being explicit about whose perspectives and interests matter; and iii)
accounting for the interconnected nature of individuals and their relationships with
their environments. Thus, being able to identify key stakeholders and their
contributions seems important for each of these endeavours. However, common, and
often mandatory, research practices, such as protecting the anonymity of participants
as one way to provide confidentiality (Lancaster, 2017), may leave researchers in a
conflicted state (Lillie and Ayling, 2021), whereby commitment to one ethical
practice inhibits attempts to initiate or sustain others. This is potentially compounded
by further implications of anonymity in studying elite groups.

Preserving anonymity stands somewhat athwart to the commitment to public
accountability that many elite research participants are expected to uphold (e.g.
policy-makers and politicians). This approach may protect participants’ status and
power, by significantly reducing the possibility of redressing any problematic power
structures (Lillie and Ayling, 2021). Furthermore, anonymity typically reduces the
richness of qualitative accounts, and impedes cross-case analyses in elite research
(Lancaster, 2017). In the context of this study, while possible, this means increased
difficulty for readers of the research to understand the behaviour of systems agents,
identify where to target efforts to promote systems change, or understand how the
accounts of different sectors interrelate to construct an overall system narrative. The

onus is very much on me, therefore, as a researcher within the system to articulate
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my experience and understanding of these dimensions through a scientific lens.
Moreover, decisions about anonymity are complex, and determined through an
emergent and relational approach to the participants and the data (Lancaster, 2017). |
made decisions about what information to share and how (Burns, 2007); on balance,
I determined an anonymous approach may potentially benefit longer-term advances
of systems-based research in the physical activity policy domain.

Developing effective complex systems-informed approaches to physical
activity policy will rely on the engagement of diverse stakeholders, including those
who hold decision-making power (e.g. government and civil service personnel). |
argue that preserving anonymity at this emerging stage of our system’s endeavours
may hold three key benefits.

First, it is necessary to initiate and sustain research involvement among new
groups of participants. In this study, | brokered access to several groups who have
seldom previously been represented in physical activity policy research. Ensuring
that such participants feel as though they are treated equally to others (including on
matters of confidentiality and anonymity) is an important means of developing trust
(Lillie and Ayling, 2021), and therefore preserving involvement of key decision-
makers in the long-term. Second, systems change can be impeded by information
that is withheld by participants (Burns, 2007), and the protection of anonymity may
encourage people to share their views, including on sensitive information, without
fear of recourse (Lillie and Ayling, 2021). Third, and as discussed, progress on
complex social issues must be informed by a consensual, truthful narrative (Byrne,
2011), thus creating the space for the exchange of different knowledge types, which
are to be focused through multipl