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'l) Check for updates

Physical activity: wider influences and approaches for promotion

Matt Hobbs
Joint Deputy Editor

Physical activity is not just exercise, it is any bodily movement produced by skeletal muscles that produce energy.” The
concept that physical activity is beneficial for health and wellbeing is not new. Ancient physicians believed that regular
physical activity, or what they termed exercise, led to enhanced health.2 Susruta in 600 BCE (Before Common Era) was one
of the first recorded physicians to prescribe exercise for his patients®4 indicating that it should be ‘taken’ every day, although
too much strenuous physical activity could potentially lead to death.5 Herodicus (500 BCE), a teacher of Hippocrates, also
emphasised the therapeutic effects of exercise and Hippocrates was then the first physician to provide a written exercise
prescription, a detailed written prescription of walking, for a patient suffering from consumption.® Interestingly, he also
believed idleness or as we now know physical inactivity, as well as excessive exercise, could lead to disease and death.?
Later, Galen and others also believed physical activity was positive and that training to strengthen muscles helped achieve
good physical condition.”8

The interconnections between health and health behaviours such as physical activity and wider influences such as
environmental determinants are also not new; actually they were also strongly marked in ancient medicine.® In the 5th Century
BC Hippocrates highlighted the seasons and localities of towns, for instance, low or high in altitude and warm or wet in
climate, and the subsequent diseases they produced.®° More recently, in the 19th century, environmental changes around
sanitation and hygiene were identified as important wider factors of improving public health. Other pioneers recognised the
link between the environment and health. Ebenezer Howard, founder of the garden city movement, published Garden Cities
of Tomorrow where people lived harmoniously together with nature.!" Fast forward to the present day and the Town and
Country Planning Association (TCPA) draw upon some of the principles of a garden city now articulated for a 21st century
context, and other principles around designing healthy places and reuniting planning with health.314 What is clear is that
physical activity has long been identified as an important behaviour for health. Moreover, these behaviours and health
outcomes are also linked to wider influences, for instance, within our environment that surrounds us.

2020 was not an easy year for many of us, with so many competing demands and many of us adapting to our ‘new
normal’. Consequently, we owe a big thanks to Prof. Jim McKenna, a Professor of Physical Activity and Health and Director
of the Active Lifestyles Research Centre, for guest editing this themed issue of Perspectives in Public Health which contains
a contemporary focus on some encouraging research on the wider influences of physical activity and novel approaches for
promotion.
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Guest editorial

Jim McKenna
Carnegie Professor of Physical Activity and Health and Head of the Active Lifestyles Research Centre in the Carnegie Faculty

A warm welcome to this Special Issue. Seen as a snapshot, it reflects key features in the current state of play in physical
activity research. It also reflects the ‘who’ of the coming generation of exciting researchers, alongside some familiar names.
Looking across the titles, the orbit of physical activity research is changing; it is decentring to position itself within wider
systems. The topics covered within this issue also highlight recent developments, novel perspectives and existing knowledge
gaps.

Given that | live in England, | am especially heartened to see that two of the ‘systems’ contributions (plus a number of
others) are located near me. They are building on the international experience of the US, Canada and Australia to drive a
second wave of ‘whole systems’ (WS) work. | am optimistic that these authors will put flesh-on-the-bones of how to implement
WS. Paradoxically, even ideas as compelling as WS need a place to start — by offering tangible actions and pathways — before
they can secure widespread change; the acronym of SAGE may help (Start Anywhere, Go Everywhere). Indeed, | am more
than impressed by the range of implementation-oriented papers featured here. For too long, implementation has been
overlooked as physical activity was seeking to establish itself as a serious scientific subject. Now, implementation is the new
game in town.

Given the timing of these papers — prepared and delivered through the COVID-19 pandemic — it will be interesting to see
how post-COVID and the ‘next new’ affects how well our work serves society. | hope these authors, and others, will take on
the immense responsibility — perhaps even, obligation — to relate how this once-in-a-lifetime event informs future ways of
working. There will be deep wells of interest in how physical activity can contribute to post-COVID recovery, and the content
of this Special Issue serves as manifesto for how physical activity researchers can contribute to that work.

At the same time, the field, and this Special Issue with it, is continuing to address methodological issues. Collectively, this
proposes that the field is strengthening with every iteration. Crucially, it is addressing the issues of those groups who are at the
least well served end of the social divide. To connect to that issue, it makes me think that WS work, for instance, might be
helpfully reframed as ‘whole society’ approaches.

| am also seeing names of authors from agencies that haven’t conventionally seen either academic publishing or physical
activity as home ground. The benefits of having diverse authors and topics seem obvious, especially regarding diversity of
ideas and viewpoints. Perhaps, the biggest of the associated challenges is an enduring one. Newcomers might easily overlook
it; distinguishing what constitutes physical activity (as opposed to exercise and/or sport). Evidence from contemporary
community surveys — in the UK, and this profoundly affects the WS approaches reported here — still shows the power of the
respective frames of ‘sport’ and ‘exercise’. | am reminded of my old PE lecturer telling me, ‘No amount of sport will convert
people who hate sport’.

My final point relates to the style of the papers. Maybe like me, readers find it progressively harder to carve out blocks of
time to read an array of 2000-word papers? If so, | heartily recommend the shorter articles which this journal presents —
alongside longer peer-review pieces — and the courage of the authors for trying something new in their promotion of physical
activity.
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Towards a common purpose: a theoretical model for a whole system approach to physical

activity developed in South Tees

Introduction

Sport England have commissioned 12 Local Delivery Pilots (LDPs) across England (1) that apply
a Whole Systems Approach (WSA) to tackling physical inactivity in communities. This paper
details the approach taken in the South Tees LDP, ‘You’ve Got This’, spanning the local
authority areas of Redcar and Cleveland and Middlesbrough. ‘You’ve Got This’ have created
a partnership beyond traditional physical activity organisations and sport providers, actively
engaging with the local voluntary sector, charities, healthcare and housing providers,

commissioners, and private sector businesses (2).

The LDP focuses on four ‘communities of interest’ across South Tees: 1) people waiting for
specific types of surgery (prehabilitation), 2) people with or at risk of developing Type 2
Diabetes, 3) people accessing commercial weight loss services and 4) health professionals to
utilise physical activity as a clinical pathway. Concurrently, a whole community approach is
taken to increasing physical activity in four of the most deprived wards across the area with
stubborn health inequalities being 1) Grangetown, 2) Southbank, 3) Brambles and Thorntree,

and 4) North Ormesby.

The Common Purpose Model

Whole systems change is overwhelmingly complex. The LDPs reflections on system change
have focussed on the ever-changing interconnections between different people in different
roles and places. They perceive system change to emerge from people working to achieve a

‘common purpose' of ‘active lives as a way of life” which is the vision of ‘You’ve Got This’.



The Common Purpose Model was co-developed between the LDP core team and the
academic process evaluation team to support learning as part of the ongoing realist process
evaluation (3-4). The model illustrates an early understanding of the emergence of common
purpose, via a combination of actions and activities driven by the LDP and partners and the
cultural and structural influences of change. The Common Purpose Model provides a

framework to guide working practices and learning.

Common purpose for system change

Collective leadership
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Figure 1: Common Purpose Model for system change.

The model illustrates three key elements which are argued to sustain a common purpose:

Vision + Value + Collective function = Common purpose as detailed below:

e Subscribe to the vision: ‘active lives as a way of life’.

e Value that vision. In this case to perceive it has worth relative to their personal or
professional objectives.

e Perform a collective function(s). That is, to act in line with the vision that produces a

result of some kind.



These elements are shown in the model as flowing from one to another - in line with the ways
in which we are seeing system change emerge. It should be recognised, however, that in
reality there are feedback loops and the process is nonlinear (5). Furthermore, it is feasible

that people can act in line with the vision without consciously subscribing to it.

The LDP activities have primarily been aimed at influencing and/or connecting a wide range
of people to engage with the vision, see its value and then act in line with it. Most of these
activities described below operate at an individual or interpersonal level. People occupy many
different roles within the system including senior leadership, policy makers, management,
frontline workers across different specialisms and sectors as well as with individuals in the

target wards.

These core activities are defined as follows:

e Engagement: Activities which are intended to start a relationship of some kind.

e Insight: Activities which are intended to gain a deep understanding of (and empathy
towards) someone else's situation. The LDP are utilising behaviour change
frameworks, including the influencer model (6), to understand the lives of the people
in the target wards as well as stakeholders working or influencing those people.

e Collaborative working: Activities which bring skills, expertise, networks together on
a project. This includes collaboration internally, as well as collaboration between
partners brokered by the LDP.

e Collective leadership: Activities or actions where people are working together
towards the same vision. This may differ from collaborative working in terms of the
higher level of commitment, trust, shared power, shared responsibility for achieving

the aim, shared accountability and shared successes.



e Embedded processes: Activities or actions which formalise the new ways of working
so that they can remain active beyond the individuals and relationships in the LDP and

create a legacy.

Individual behaviour and interpersonal relations are influenced by an individuals' skills,
history of working together, characteristics and demography. The final element of the model
are the external influences that facilitate or constrain progress, separated into cultural

influences and structural influences (7):

e Cultural influences are the ideas, beliefs and values that operate in the target
wards and the organisations. Where these ideas align with the vision and ways of
working, it is perceived to be easier to work towards a common purpose. Where
they do not, more insight and engagement work is undertaken to attain alignment
of sorts.

e Structural influences are the processes, practices, hierarchies and roles which
exist within and between different parts of the system and constrain choices in
some way. Where these structures align with the new ways of working, it is
perceived to be easier to work towards a common purpose. Where they do not,
more collaborative and collective work is undertaken to change the structures to

attain alignment of sorts.

In some instances, local cultural and structural influences are constrained by national cultural
and structural influences, for example, national policy, legal, financial and accountability

frameworks.

The Common Purpose Model in action



The Common Purpose Model has been utilised in several different ways to support developing
understanding and learning. This includes engaging partners as a visual aid or reference point.
It has been used directly with health professionals to identify the elements that may be

associated with embedding physical activity in GP surgeries.

Conclusion

The Common Purpose Model has been utilised in South Tees as a tool to guide working
practices and learning, it is a framework to support stakeholders to manage complexity when

promoting ‘You’ve Got This’ vision ‘active lives as a way of life’.
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Introduction

Over 11 million people in the United Kingdom are physically inactive; engaging in
less than 30 minutes of physical activity (PA) per week, despite overwhelming physical and
mental health benefits of regular PA!. Furthermore, those from lower socio-economic
backgrounds, ethnically diverse communities (e.g., Black, Asian), and those with a disability
or long-term health condition are less likely to engage in PA!. Raising PA levels and gaining
equity amongst these groups represents a major challenge for public health policy and
practice both in the UK and globally?. Sport England have recognised that to tackle inactivity
we must understand that individuals “do not live in a vacuum” and changes are be needed
across policy, infrastructure, culture and communities®. They invested in 12 Local Delivery
Pilots (LDPs) to “use local identities and structures to deliver sustainable increases in activity

levels across the country™

. This has been described by some LDPs as a whole of systems
(WSA) approach.

A WSA “considers an entire system as a whole, from multiple perspectives to
understand how its parts can work together to create synergies and solve multiple design
problems simultaneously. It is an interdisciplinary, collaborative, and iterative process™.
Central to this approach is to work with local people (WwLP) to co-create solutions that are
meaningful, challenge societal structures (including cross-sector politics, policy and
practice), and cultural norms for long-lasting change® °>. Commitment to WwLP, for example
through co-production, can address power imbalances for designing and delivering impact®
and is central to effective health promotion’. Whilst user engagement in design of PA
interventions is becoming more common® to date, these interventions have not resided within
a WSA.

This article aims to provide reflections from researchers embedded within two LDPs,

Calderdale (Active Calderdale) and Greater Manchester (GM Local Pilot), around efforts to
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WwLP as part of a WSA to enable active lives. While LDPs have approached WwLP
differently, the main premise and underlying goals remain the same. For the LDPs to be
successful, local people must be involved in the process and trust and respect must be built
through ongoing interactions’. This approach may enable feelings of ownership over change,
glean insight to focus efforts and resources, and can help implement successful and sustained
change.
In Practice
LDP “Engagement” Overview

Across and within the LDPs approaches to WwLP differ based on a range of factors
related to historical relationships, pilot design, local skills, knowledge, and capacity. It is out
of scope for this article to debate the strengths of each approach. Active Calderdale’s pilot
involves housing two embedded community engagement coordinators (CECs) as part of the
core programme team. The CECs are from two of Active Calderdale’s priority areas, North
and Central Halifax, they have a paid role, and provide integrated insight and understanding,
consultation, and delivery with local communities. GM Moving in Greater Manchester has 10
individual boroughs under the umbrella and principles of one pilot. Each of the 10 boroughs
have a different approach for WwLP. For example, community workers who are networked
into local areas and provide insight; those who facilitate constructive conversations between
users to co-produce activities; and direct investment into local voluntary and community and
social enterprise (VCSE) sector organisations. These organisations often have pre-existing
relationships with community groups, and facilitate them to come together, self-organise,
engage with local people, and co-produce solutions to enable active lives utilising the local
assets. We drew on activities in these two LDPs in our reflections.

Reflections
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The process of WwLP within the LDPs has led to key insights about the potential

additionality of these processes within a WSA as outlined below:

Building new relationships: ongoing engagement with communities, where their
voices can be influential across multiple spheres of influence reduces cynicism and
builds trust between local residents and local services. This opens the possibility of
greater reciprocity, engagement with a wider network of local residents, in particular,
residents who are seldom heard. Greater trust and understanding between the public
sector and those in the community supports the transfer of power, around decision
making and use of funds to those in local areas who may best know how to use it.
Building local capacity: communities consider how PA opportunities should be built
into existing assets to unlock skills, capabilities, and networks situated within the
community, which can lead to sustainable change. Furthermore, embedding capacity
within existing assets can help mobilise the integration of PA as part of their offer.
Investment at a local community level based on collaborative partnerships may
facilitate diverse groups coming together to overcome previous rivalry and entrenched
ways of working for the benefit of the local population. This may demonstrate the
benefit of shifting from funding small siloed programmes to collaborative investments
in a place.

Generating insight: having regular and ongoing input from the community, who are
also involved in collective sense-making, may serve as an opportunity to understand
what the community wants, social norms, and to identify system blockages. Actively
listening to the voice of the community may lead to those engaged in governance,
policy, and practice to change their established approaches to better meet the needs
and aspirations of local people. Furthermore, commitment to ongoing dialogue

between local communities and those who work with them may encourage changes to
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the system which, over time, work to address the myriad components which interact
to constrain individual choices.
Conclusion
Locations are different and accordingly approaches to WwLP may differ. Emerging
patterns are appearing whereby concerted efforts to WwLP within a WSA create superior
value added relative to stand-alone co-production projects that are not embedded in the wider
system. The benefits include building new relationships and local capacity, as well as
generating insight that has greater reach and inspires structural and governance changes
which currently inhibit progress. These LDPs and evaluations are ongoing and we will
continue to investigate the development of WwLP, within a WSA, and ascertain if, how,
when, and why they contribute to reducing inactivity.
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Abstract: Workers worldwide experience a range of occupational musculoskeletal disorders that affect
both the functionality of many parts of their body and their overall performance. Physiotherapists
provide counseling and treatment programs during work. Recently, physiotherapy interventions
have been introduced during work breaks. This study aimed to investigate the value of different types
of workplace-based exercise programs administered during work breaks and compare them with
counseling methods. Electronic searches were performed in relevant databases by keywords such
as: workplace, musculoskeletal disorders, sedentary, standing, employees, micro-breaks, exercise
interventions, and ergonomics. Initially, 706 articles were identified. An article sorting procedure was
employed by two independent researchers, based on the inclusion and exclusion criteria set for this
study, and after the removal of non-relevant articles (1 = 391) or duplicates (n = 300), 15 randomized
controlled trials (RCTs) remained for qualitative analysis. The methodological quality of the 13 RCTs
was performed using the PEDro scale. No risk of bias evaluation was made. The findings suggested
that active micro-breaks that contained various exercise programs including stretching, strengthening,
torso stabilization, and ergonomic interventions were more beneficial than passive micro-breaks,
reducing pain and the feeling of fatigue and increasing employees” mood. It is concluded that
micro-breaks are beneficial to employees with either orthostatic or sedentary work.

Keywords: work-related musculoskeletal disorders; ergonomics; injury prevention; exercise; coun-
seling; micro-break activities; musculoskeletal pain

1. Introduction

Work-related musculoskeletal disorders (WR-MSDs) are the leading cause of injury,
absenteeism, and reduced productivity [1]. A variety of professions with different body
loading, movement, and external load management requirements are at risk of developing
neuromusculoskeletal discomfort, pain, and disability in relation to the workers” ability to
manage these occupational-related demands [2—4]. Multiple symptoms, such as discomfort,
paresthesia, tiredness, and restricted range of motion have been reported to be related
to occupational demands [3]. Hazards in the workplace can be physical, psychological,
social, or biomechanical [4]. Repetitive motion, forceful exertions, awkward postures,
compression, and mechanical vibration are the key kinetic factors linked to MSDs [2-5].

The incidence of MSDs may decrease with accurate epidemiological knowledge, ex-
amination of ergonomic risks and musculoskeletal symptoms, and preparatory or compen-
satory workplace exercise undertaken at the beginning, during, or at the end of the working
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day, respectively [6]. Due to the interruption of work activities for exercise, compensatory
workplace exercise is often referred to as a ‘short active break’ [6]. These pauses are in-
tended to help relieve stress on the musculoskeletal system (muscles and joints) brought
on by factors related to the work activities being performed and to correct for unnatural
postures [6,7].

Employers and employees are currently trying to reduce the incidence of MSDs,
absenteeism from work, and associated costs with the aid of health professionals, such as
physiotherapists [5,6]. Workplace-based exercise programs target the neuromusculoskeletal
system with the application of resistance, endurance, coordination, balance, postural re-
education, and flexibility /stretching exercises [6]. To date, scientists have examined the
effectiveness of a variety of programs that involve either exercise or passive breaks in
different occupational settings or various ergonomic interventions, either for prolonged
standing or for sitting positions [7-9]. A previously conducted systematic review examining
the effectiveness of interventions in the workplace for the prevention of upper extremity
musculoskeletal disorders reported strong evidence for resistance training, and moderate
evidence for stretching programs [7]. Another systematic review examined the benefit of
interrupting work in sitting via standing or walking interventions, reporting in general
no effect in the reduction of musculoskeletal complaints [8]. A third study examined
the efficacy of various work-break schedules for reducing work-related musculoskeletal
complaints and disorders in healthy employees when compared to traditional or alternative
work-break schedules, concluding that different work-break frequencies and types may not
substantially reduce the incidence of musculoskeletal disorders [9]. However, micro-breaks
are important not only from a physical but also from a psychological perspective, such
as fear of movement, depression, anxiety [9,10], therefore additional outcomes may be
required to assess the benefit of such interventions.

Determining the optimal type of break, frequency, and duration to be integrated into
the work program could prevent possible occupational injuries without interfering with the
work process. Previous systematic reviews either dealt with an array of workplace interven-
tions (exercise studies included) involving upper limb disorders and symptomatology [7]
or were concerned with more specific interventions (standing or walking) in sedentary oc-
cupations [8]. A third study involved both active and passive micro-break interventions [9].
However, the last two mentioned systematic reviews included studies with a high risk
of bias [8,9]. Adherence is of importance in all such interventions and having a wearable
device may act as a reminder as well as an incentive to maintain a good physical activity
level and reduce sedentariness [11]. The aim of this study was to qualitatively analyze the
effects of workplace-based active micro-breaks in the form of exercises targeting the health
improvement (pain, disability, muscle performance characteristics, quality of life) delivered
in a variety of work environments in studies of moderate-to-high methodological quality.

2. Methods
2.1. Search Strategy

The search strategy was performed using the PICO method to define the research
query, while the MeSH (Medical Subject Headings) terms used in the search in the various
databases were: workplace, musculoskeletal disorders, sedentary, standing, employees,
micro-breaks, exercise interventions, ergonomics, pain, disability, and randomized con-
trolled trials (RCTs).

Electronic searches were performed using the following databases: PubMed, EMBASE,
PsycINFO, and ResearchGate. An article-sorting procedure was then performed. Then,
each of the two researchers read the title, and the abstract of all studies, and assessed their
eligibility according to the inclusion and exclusion criteria (Table 1). Consequently, the
eligible articles were reviewed by two independent researchers, after the non-eligible and
duplicates were removed. Only RCTs of methodological quality >6 on the PEDro scale
were included in this review (Table 2).
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Table 1. Inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria

Employees as participants
Active employee breaks
Published from January 2010 onwards
At least a 6/10 score on the PEDro scale
Sufficient number of participants per
treatment group
Randomized controlled trials

Non-employees as participants
Exclusively passive breaks
Published until December 2009
Less than a 6/10 score on the PEDro scale

Less than 15 participants per treatment group

Non-randomized controlled trials

Table 2. Evaluation of articles using the Physiotherapy Evidence Database (PEDro) scale score.

Items Total

Author, Publication Date 1 2 3 4 5 6 7 8 9 10 Score
Jay etal., 2011 [12] X X X X X X 6/10

Zebis et al., 2011 [13] X X X X X X 6/10
Jakobsen et al., 2015 [14] X X X X X X X 7/10
Sundstrup et al., 2014 [15] X X X X X X X X 8/10
Murioz Poblete et al., 2019 [16] X X X X X X 6/10
Andersen et al. 2011 [17] X X X X X X X X 8/10
Taulaniemi et al., 2019 [18] X X X X X X X 7/10
Rasotto et al., 2015 [19] X X X X X X X 7/10
Gram et al., 2014 [20] X X X X X X 6/10

Ding et al., 2020 [21] X X X X X X X 7/10
Caputo et al., 2017 [22] X X X X X X X 7/10
Mehrparvar et al., 2014 [23] X X X X X X X 7/10
Nakphet et al., 2014 [24] X X X X X X X 7/10
Lacaze et al., 2010 [25] X X X X X X X X X 9/10
Santos et al., 2020 [26] X X X X X X X 7/10

Items correspond to the following criteria, 1: random allocation, 2: concealed allocation, 3: baseline comparability,
4: blind subjects, 5: blind therapists, 6: blind assessors, 7: adequate follow up, 8: management as planned or
intention-to-treat analysis, 9: between-group comparisons, 10: point estimates and variability.

2.2. Study Design

The current study is a narrative review of the literature. A criterion of inclusion for
the articles was a score on the PEDro scale >6. A total of 15 collected articles [12-26],
considered moderate-to-high quality, fulfilled this inclusion criterion.

2.3. Statistical Analysis

This was a narrative review, which consisted of all the essential steps of a systematic
review, without proceeding to an analysis and synthesis of quantitative data, such as
risk ratio, odds ratio, and mean-standard deviations of every study included. The risk
of bias of the included studies as well as the possible causes of heterogeneity between
the results of the studies were not assessed. The number of all articles initially identified,
assessed, sequentially excluded (with reasons), and those finally included in the study
were presented in a flowchart that was created according to the PRISMA checklist used
in the systematic review for the recording and documentation of the bibliographic search
(Figure 1). Finally, 15 articles were identified as suitable and were analyzed in the review.



Healthcare 2022, 10, 2073

40f11

)
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PubMed (n=437), Embase (n=163),
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through retrieved studies
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Records after duplicates removed
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Records excluded from:
Title (n=143)
Abstract (n=218)
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¥

Full-text articles assessed Full-text articles excluded,

for eligibility > with reasons:
(n=45)
Reviews articles (n=6)
Y Published before 2010 (n=8)

Studies included in

qualitative synthesis
(n=15)

PEDro less than 6 (n=12)

Lack of clinical intervention
program (n=4)

h 4

Studies included in

quantitative synthesis
(n=0]

Figure 1. PRISMA flowchart showing the selection procedure for the studies in this review.

3. Results
3.1. Characteristics of the Included Studies

The characteristics of the included studies are analytically presented in the Supplemen-
tary Material (Table S1). In summary, the studies included a variety of occupations with
participants working either in a standing or in a sitting position. The population of included
studies ranged from 30 to 537 participants. The included interventions either targeted
muscle strength or stretching of key muscle groups, or a more generalized combination of
strength, stretching, and joint mobility. The duration of the exercise programs generally
varied between 4 and 20 weeks [12-17,20,22,23,25,26]; however, there was one study that
observed participants in 5 equidistant time intervals included within 1 h [24], one at 2 h [21],
one at 6 months [19], and another that included a 6- and a 12-month follow-up [18]. Three
of the included studies had exclusively recruited female participants, due to the nature of
the occupation studied. A range of outcome measures has been utilized (pain intensity or
discomfort, pain interference, fatigue, isometric muscle strength of various muscle groups,
aerobic fitness, electromyographic activity, productivity, disability, and work-related fac-
tors). In general, active exercise breaks help reduce physical pain and fatigue and improve
the mood of employees.
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3.2. Strengthening Programs in Standing Occupations

The implementation of different designs of resistance training in the workplace showed
a reduction in pain intensity in most studies [12-17]. A significant reduction in lumbar
pain was observed after intense kettlebell training for 8 weeks (reduction by 57%) in the
study of Jay et al. [12], while the contribution of a strengthening program for pain relief
among industrial workers of Zebis et al. [13] was significant in the reduction of pain in
the intervention group in the areas of the shoulder and neck. Another study by Jakobsen
et al. [14] observed a decrease in the lumbar pain intensity with a work-based 10-week
exercise program applied in only female healthcare workers. Sundstrup et al. [15] observed
a significant improvement in the Work Ability Index (WAI) among slaughterhouse workers,
following a 10-week exercise program. Mufioz Poblete et al. [16] explored the effectiveness
of a workplace-based muscle resistance training exercise program for the intervention
group and a mild stretching program for the control group and concluded that there was a
reduction in upper extremity pain after 16 weeks of intervention in favor of the intervention
group. Furthermore, Mufioz Poblete et al. [16] found that individuals can benefit from
a set of exercises for about 10 to 20 min a day and at least 3 times a week, by adapting
strengthening programs to employees’ available time. In addition, Andersen et al. [17]
found that as little as 2 min of daily progressive resistance training for 10 weeks results
in clinically relevant reductions of pain and tenderness in healthy adults with frequent
neck/shoulder symptoms.

Specifically, in the study of Jay et al. [12], the strength training increased participants’
extensor muscle strength levels in the lumbar spine (mainly those used for lifting), while
it did not appear to be effective for the torso flexor muscle groups and the shoulder area.
Sundstrup et al. [15] also demonstrated an increase of the muscular strength of the wrist and
the upper limb, with an increase of the maximum isometric contraction of the grip in the
intervention group. Evidence of statistically significant strengthening in the lumbar muscles
was observed in the study of Jakobsen et al. [14] for the workplace-based intervention
group. Finally, in the research study of Zebis et al. [13] there were no clear effects of the
program on the muscular strength of the included participants.

Another outcome studied was the fatigue and aerobic capacity of the individuals.
Sundstrup et al. [15] observed that after the end of the strengthening program there was a
significant increase in the time to fatigue in the intervention group, an improvement rate
approaching 97%, while there was no change in the control group, and a parallel increase
in the WAL Aerobic capacity was also studied as an outcome by Jay et al. [12], but with no
clear effect of the intervention. The studies of Zebis et al. [13] and Jakobsen et al. [14] did
not include aerobic capacity as an outcome.

3.3. Home-Based Exercise versus Workplace Exercises in Standing Occupations

The results of Jakobsen et al. [14] were not in favor of home training for healthcare
workers, as the workplace-based intervention group excelled in all tested parameters. The
intensity of pain was found to decrease in the work-based group more than the home-based
group both in the lumbar region and in the shoulder and neck areas. The decrease in pain
intensity was observed in 78% of the participants in the work-based intervention group.
The intensity of pain decreased in 42% of the participants for the home-based physical
exercise group. In addition, muscle strength was found to be higher in the work-based
group. Furthermore, the study considered the workplace as the most suitable for increasing
mood compared to physical exercise at home.

3.4. Relaxation Exercise, Stress Reduction, and Ergonomic Interventions in Standing Occupations

Taulaniemi et al. [18], in a secondary analysis of an RCT, examined exercises that
aimed at relaxation and reduction of stress from a neurophysiological perspective. This
research tested a workplace exercise program involving female healthcare workers with
nursing duties. After 6 and 12 months, the mean reduction in pain in the exercise group was
greater compared to the non-exercise group, while in further analysis, the difference in pain



Healthcare 2022, 10, 2073

60f11

reduction was greater in the exercise group in relation to the control group. Furthermore,
the program improved lumbar mobility, maintained or even increased abdominal muscle
strength, and showed that the trainees in the intervention group perceived less feelings of
fatigue and had better recovery for work.

The study by Sundstrup et al. [15] compared a workplace strengthening exercise
program with a standard ergonomic intervention. The resulting effect of the ergonomic
intervention on fatigue, pain intensity, and muscle strengthening were a clear reduction.

3.5. General Programs of Physical Activities in Standing Occupations

Rasotto et al. [19] applied a tailored exercise program composed of exercises for
strengthening, stretching, and mobility of body parts in a female working population suffer-
ing from musculoskeletal disorders. The results of this research show a reduction in pain in
the intervention group. In addition, the grip strength and the strength in the shoulder area
muscles increased by 4.9% and 70.6%, respectively. A study by Gram et al. [20] investigated
the effect of the combination of aerobic exercise and strengthening as individually tailored
exercise programs for male construction workers. They observed a statistically significant
increase in maximal aerobic capacity compared to the group that attended the exercise
sessions. The study demonstrated good effectiveness for integrating short exercise bouts of
20 min, 3 times a week, into organizational routines among construction workers.

3.6. Effect of Stretching in Sitting Occupations

Six articles studying sedentary occupations were selected as representative of this
group. Ding et al. [21], Caputo et al. [22], Mehrparvar et al. [23], Nakphet et al. [24], and
Lacaze et al. [25] studied the stretching exercise applied to at least one intervention group,
either solely or in combination with another form of activity. In another study by Santos
et al. [26], a stretching program was followed by the control group and not the intervention
group. In four of the six articles above, musculoskeletal discomfort is mentioned as the
main outcome measure. In the study by Lacaze et al. [23], an exercise program consisting
of stretching and joint mobilization was applied to call-center operators, which resulted in
a significant reduction in post-intervention discomfort by 6.5 points, with the intervention
group showing the most statistically significant reduction in the incidence of neck and
shoulder discomfort, and discomfort of the spine and buttocks. In the upper and lower
extremities, the reduction of discomfort was similar between the two groups.

The results of Ding et al. [21] showed that the most significant relief in terms of
perceived discomfort from prolonged sitting work was accomplished by the standing and
stretching group for 5 min. Caputo et al. [22] attempted to examine the effectiveness of
group resistance work exercises, specifically in the neck and shoulder area in video display
unit workers (VDU). Mehrparvar et al. [23] did not find a significant difference between
the intervention groups. In the latest study of Nakphet et al. [24], all VDU unit operators in
an intervention group showed reduced musculoskeletal discomfort in all parts of the body
immediately after the break than at the end of each 20-min work period.

Regarding the effect of stretching on fatigue, the study by Ding et al. [21] included
interesting data, where the 5-min standing and stretching group had the best outcome, with
a significant reduction in fatigue levels, maintaining the muscles in a non-fatigued state for
30-45 min. The exercise group with a stretching, mobilization, and relaxation program had
a positive effect on mental fatigue in the study of Lacaze et al. [25]. In particular, the exercise
group appeared to have better results in employee memory and fatigue with fewer speech
errors compared to the control group. Santos et al. [26] did not detect a significant difference
between the progressive resistance exercise group and the stretching and stretching exercise
group. Similarly, Nakphet et al. [24] found no significant difference from the comparison
of the stretching and dynamic contraction groups for muscle fatigue. They concluded,
however, that any form of activity during the break is beneficial in preventing neck and
shoulder fatigue.
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According to Mehrparvar et al. [23], both the groups with ergonomic modification
of the workstation and the one with workplace exercises, including stretching, reduced
their musculoskeletal pain in a similar way, except for lumbar pain. Stretching in the
intervention group reduced lower back pain more than in the ergonomic group. In the
study of Caputo et al. [22] pain and pain-related chronic neck pain disability decreased
similarly and without significant differences between the neck-shoulder resistance exercise
group and the conventional stretching and postural exercise group.

4. Discussion

Most of the strengthening programs employed in the three studies [12,13,15,16] were
performed 3 times a week, with an average duration of 20 min per session. It is known
that the muscles are strengthened more sufficiently when they undergo dynamic and
progressive training with concentric and eccentric high-intensity contractions and with a
maximum of 8 to 12 contractions using dumbbells, elastic bands, and anti-gravity exer-
cises [27]. Studies, such as the ones of Jay et al. [12] and Zebis et al. [13], found statistically
significant reductions in the pain of shoulder and neck areas compared to the control group.
Mufioz Poblete et al. [16] concluded that there was a reduction in upper extremity pain
after 16 weeks of a set of exercises for about 10 to 20 min/day and at least 3 times/week, in
favor of the strengthening group. Finally, Andersen et al. [17] found that as little as 2 min
of daily progressive resistance training for 10 weeks results in clinically relevant reductions
of pain in adults with frequent neck/shoulder symptoms. Other studies [12,14] found that
lumbar pain was significantly reduced compared with the control group.

Kettlebell exercises focused on the upper extremities and lumbar region have been
shown to have a positive effect on combating pain [12]. It is reported that generally, in a
home program, it is difficult to perform exercises using equipment such as kettlebells [12]
or other special resistance bands, as a supervisor is constantly needed to give advice and
watch out for injuries [14]. Thus, providing videos or posters depicting the exercises is an
affordable financial solution, which, however, cannot replace the trainer himself. According
to Jakobsen et al. [14], exercise in a familiar environment does not have a positive effect on
employees, which highlights the importance of the concept of exercise in the workplace.

The contribution of stretching and mobilization exercises to pain intensity is not clearly
supported by the current literature [21-26]. The benefits of stretching may be mainly related
to its recovery benefits. Still, studies such the one by da Costa and Vieira [28] emphasize the
need to use stretching programs in the workplace accompanied by other types of exercise,
emphasizing that it cannot stand alone as a treatment method to reduce work-related
musculoskeletal disorders.

Strengthening exercises are time-consuming and highly individualized, whereas micro-
break activities can last for about 2 min. Nevertheless, the inclusion of stretching exercises
between breaks in working hours is feasible despite its practical difficulties. For instance,
the time needed to complete the exercise process may extend the duration of the micro-
break. Based on the American College of Sports Medicine, which refers to the guidance
for prescribing exercise [27], the employee needs a stretching activity of 10-30 s and
3-5 repetitions, with the total time of the whole procedure lasting a little more than the
normal duration of a short break, in order to gain the benefits of the stretching. Active
stretching normally does not cause additional compression or tension to the tissues and
joints, as it is based on voluntary movement resulting in the restoration of extracellular
matrix homeostasis and normal arrangement of tissue structures [28]. Therefore, the classic
form of static stretching cannot meet the requirements of rehabilitation and prevention of
musculoskeletal injuries in standing occupations [29], while additional movement promotes
the healing process more easily.

Methods such as the No Lifting Policy need to be further analyzed in the modern
professional world, as it involves financial issues as well [30]. There is a need for further
study of interval exercises and ergonomic intervention in the workplace, through well-
designed studies. Another important emerging method used in order to return to or
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remain at work for workers with chronic musculoskeletal condition, is a personalized
self-management program that contains a set of psycho-educational techniques based on
behavioral and cognitive education [31]. A commonly accepted program of short break
workouts has not yet been formulated for sitting professionals. According to Jepsen and
Thompsen [32], stretching alone cannot be a method of preventing disorders for people
working in computer workstations. A recent review came to a similar statement, concluding
that both stretching exercises and ergonomic intervention have not shown satisfactory
results on their own, in terms of work-related musculoskeletal pain and discomfort [33].
Therefore, the combination of resistance/strengthening exercise with stretching and/or
ergonomic intervention in the workplace is recommended.

Ylinen et al. [34] observed that isometric strength training and dynamic endurance
training effectively reduced chronic neck pain and disability, while aerobic exercise and
stretching alone, performed by the control group, proved to be much less beneficial. Stretch-
ing leads to several benefits, such as reducing discomfort caused by prolonged sedentary
behavior [35], reducing pressure on the intervertebral discs [36], removal of lactic acid,
increase in blood circulation, and stimulation and alertness of workers [37,38]. Stretching
can also increase the range of motion and reduce the pain [39,40]. An important point of
attention that should not be omitted in respect to stretching and resistance/strengthening
exercises is the inclusion of warm-up time [41].

Regarding active and passive breaks, Ding et al. [21] stated that active cessation of
work in standing and stretching for 5 min was significantly more beneficial than passive
breaks on the chair. On the other hand, Nakphet et al. [24] stated that there is no significant
difference between active and passive breaks in the sedentary work environment.

In contrast to stretching, resistance/strength training has been studied extensively,
with most results being supportive [12-17,26]. Among the types of exercise proposed are
strength training [34,40,41], endurance training [34,41], and muscle coordination train-
ing [41] to alleviate pain. However, the most appropriate type of exercise has not yet
been identified. Tomanova et al. [42] suggest stabilization exercises as well as stretching
and relaxation for effective treatment of lower back pain. Sipaviciene and Kliziene [43]
compared the lumbar stabilization exercise with the lumbar muscle strengthening exercise
in patients who perform sedentary work, with the group that activated the deep stabilizers
of the trunk and received pelvic control training presenting the best results in terms of pain
and disability.

Two other important factors that need to be identified to determine the most appro-
priate type of break are the frequency and duration of the short breaks. Regarding the
frequency, there is a discrepancy between the surveys with the short breaks varying from
10 s to 15 min every 6 min and 2 working hours, respectively. Vijendren et al. [44] suggested
micro breaks of 20 s to 30 s every 20 min to 30 min of work. As reported, a short program
of stretching exercises every 30 min reduced musculoskeletal discomfort [45], while a corre-
sponding stretching program every 15 min reduced discomfort, eye strain, and shoulder
strain [46]. A similar program of frequent cessation of activity for 5 min every 30 min of
work improved the productivity of employees [47].

Ultimately, in terms of productivity, there is no evidence that general micro-breaks
have a detrimental effect on working productivity, as older studies have implied [48], and
which has not been recently verified [9].

5. Conclusions

Breaks and micro-breaks were found to be applicable to employees during standing
and sitting occupations. Active breaks with a specified exercise program were more
beneficial than passive breaks. Exercise in the workplace is recommended over exercise at
home or in places other than work. Short breaks are recommended for at least 10 to 15 min
every 40 to 60 min of continuous work, otherwise it would be preferable to take a break of
3 or 5 min every 30 min, regardless of the lunch break.
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In standing occupations, active stretching and strengthening exercises are the two pre-
dominant types of exercises used for the prevention and rehabilitation of musculoskeletal
injuries during work breaks. In addition, the most preferable exercise for sedentary occu-
pations is that of stretching, followed by resistance and strengthening exercise. When the
worker is exposed to prolonged sedentary postures, the lumbar spine, the neck, shoulder,
upper extremities, wrist, and the back are mainly affected. Thus, exercise that has a preven-
tive and therapeutic role puts emphasis on these areas. Ideally, an active workout/micro-
break program in the workplace that includes stretching, strengthening, torso stabiliza-
tion as well as ergonomic interventions in the workplace, should focus on the needs of
each profession.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/healthcare10102073/s1, Table S1: Details of included studies.
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Abstract: Street-level built environment factors, for example, walking infrastructure, building den-
sity, availability of public transport, and proliferation of fast-food outlets can impact on health by
influencing our ability to engage in healthy behaviour. Unhealthy environments are often clustered
in deprived areas, thus interventions to improve the built environments may improve health and
reduce inequalities. The aim of this review was to identify whether street-level built environment
interventions can improve children’s health in high income countries. A secondary aim was to
describe key built environment elements targeted in interventions and research gaps. A systematic
review of published literature was conducted by a multi-disciplinary team. Ten intervention papers
were included. Physical activity or play was the only health outcome assessed. Most interventions
described temporary changes including closure of streets to traffic (N = 6), which were mainly located
in deprived neighbourhoods, or the addition of technology to ‘gamify” active travel to school (N = 2).
Two studies reported permanent changes to street design. There was limited evidence that closing
streets to traffic was associated with increases in activity or play and inconclusive evidence with
changes to street design and using technology to gamify active travel. Our ability to draw conclusions
was hampered by inadequate study designs. Description of interventions was poor. Rigorous evalua-
tion of built environment interventions remains challenging. We recommend a multi-disciplinary
approach to evaluation, explicit reporting of built environment indicators targeted in interventions
and offer solutions to others working in this area.

Keywords: built environment; streets; interventions; children; deprivation; health; playstreets;
play streets

1. Introduction

Non communicable diseases (NCDs) such as cardiovascular disease (for example,
heart attacks and stroke), cancer, respiratory disease and diabetes kill an estimated 41
million people globally each year, and yet are largely preventable [1]. A healthy lifestyle
(for example, having a healthy diet, exercising, avoiding smoking or alcohol use), or lack
thereof, is a key contributor to our risk of developing NCD [1]. Childhood is a critical time
period for improving health, as evidence shows that early life exposure to key stressors
can affect disease risk in later life [2]. Healthy behaviour patterns that are established in
childhood [3] and adolescence track into adulthood [4], and thus encouraging a healthy
lifestyle can have benefits across the life-course.

In high income countries, the burden of NCDs fall more heavily on communities living
in deprived areas [5], due to a conglomeration of interrelated risks. Unhealthy lifestyle
patterns are more prevalent in deprived communities which means these groups are more
likely to develop physical health conditions such as raised blood pressure and obesity that
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are precursors to NCDs [6]. Families in deprived areas are likely to experience greater
stresses that are in turn related to unhealthy behaviour [6]. Finally, communities in deprived
areas are likely to be living in areas with a range of environmental risk factors such as
pollution [6], lack of access to high quality green space [7,8], and high density/poor quality
built environments [9], which can both directly, and indirectly via behaviour, influence the
progression of disease [6].

Recognition of the importance of the built environment in determining health out-
comes is nothing new. Indeed, poverty, impoverished environments, and poor health
was observed by many of the earliest medical researchers, with social reformers such as
Octavia Hill recognising the importance of preserving the common lands and parks to
provide lungs for city dwellers [10]. These environmental injustices serve to heighten health
inequalities and, as they are spatially persistent, are hard to address. It is very difficult to
change patterns of spatial injustice in the city, such as the location of polluting factories,
unsafe roads, or lack of access to parks. For example, in a study of mortality in relation to
poverty in childhood, it was found that “the fundamental relation between spatial patterns
of social deprivation and spatial patterns of mortality is so robust that a century of change
in inner London has failed to disrupt it” [11].

The difficulties in changing environments means that historically, efforts to improve
lifestyle behaviours have targeted individual behaviour change [12], which is problematic
as it assumes equal agency between different population groups. For families living in
deprived areas where there are structural barriers, such as constraints on walking, fast
food swamps, high levels of traffic, lack of green space, or fears about safety, it can be more
difficult to lead a healthy lifestyle. The risk then is that policies focusing on individual
behaviour change only serve to heighten health inequalities [13], with more affluent groups
being better able to take advantage of preventive activities, thus improving health, whilst
less affluent groups are left behind. Interventions which aim to improve environmental
determinants of health have the potential to reduce inequalities, if efforts are targeted in
areas of most need.

Our own recent meta-narrative review of 108 studies [14] exploring associations be-
tween built environment indicators and health outcomes found ten built environment
categories implicated in children’s health. These included residential density, street connec-
tivity, land use diversity, walkability, pedestrian infrastructure, physical activity facilities,
availability of open space, safety from traffic and crime, traffic levels and social support for
undertaking activities such as active travel. Health outcomes typically measured included
physical activity or active travel, and obesity. However, we found a wide variation in the
ways in which built environment indicators were conceptualised and measured across
different disciplines which hampered interpretation of the literature. We posit that it is
important to understand the built environment at ‘street scale’ to appropriately capture the
characteristics of the built environment at the scale at which they are experienced by users
on the ground.

Previous reviews of intervention studies have suggested a potential role for environ-
mental factors in influencing health behaviours, predominantly physical activity. In an
umbrella review covering a variety of place-based interventions, McGowan et al. identified
infrastructure changes related to housing, provision of active travel infrastructure, public
transport and amenities, and green space to be potentially linked to health outcomes,
in particular, physical activity [15]. They raised a note of caution in that some of these
‘place-based’ interventions required active change from local residents in order to improve
health. For example, improvements to cycle paths are only beneficial if residents actively
use the new facilities [15], and improvements to green spaces will result in increased use
only if communities feel safe using these spaces [16].

Three reviews focusing specifically on urban green space interventions found some
evidence that multi-component interventions combining infrastructure changes with other
approaches designed to encourage use of green space were effective in increasing physical
activity amongst children and adults [17-19], and that involving communities in redesign-
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ing spaces was associated with increases in park use [19], but that there was too little
evidence to draw conclusions about whether these interventions had a measurable impact
on health inequalities [18].

There has been limited research focused on built environment interventions targeted
at young people. In their review, Audrey and Batista-Ferrer [20] found some evidence
to support interventions to reduce road traffic injuries (e.g., 20 mph zones or walking
infrastructure improvement), and active travel interventions (including changes to the
built environment) as important for children. Similar to Hunter et al. [18], they reported
that few studies explicitly examined impact on health inequalities. All of the reviews dis-
cussed above highlighted a number of methodological issues with the types of evaluations
presented likely to introduce substantial sources of bias, for example, non-randomised
designs, lack of control groups, quality of outcome measures, literature which hinders our
ability to make conclusions about their utility. Further, Roberts et al. [19] commented on
the inadequate description of intervention content, potentially hindering replicability.

The aim of this study was to review the evidence of built environment interventions
on children’s health outcomes. We chose to base our review within high and upper-middle
income countries as evidence shows that deprived communities experience greater health
inequalities in these settings, and thus there is greater potential for impact for effective built
environment interventions.

Importantly, our intention was to capture studies of how the urban built environment
interacts with children’s lives, using keywords that relate to streets, in order to capture
studies that considered the built environment as a measurable, human-scale environment.
We also aimed to describe key intervention features and quality of studies and provide
recommendations for researchers working in this area.

2. Materials and Methods

This systematic review of published literature was completed by a multidisciplinary
team. Given the methodological considerations raised in previous reviews, we kept our
inclusion broad to capture a range of study designs. A PICO summary was created to guide
the review process as follows:

Population of interest: Children aged under 18 living in high and upper-middle
income countries

Intervention: Any intervention which involved physical changes to street-level built
environment. We defined the built environment as the complex space created by the
interaction of various physical structures that support human activity such as roads and
streets, pavements, buildings, street furniture or open spaces, among others.

Control: Any study design was included—it was not necessary to have a control arm

Outcome: Child health outcomes (for example reported Body Mass Index—BMI) or
activities (for example observed park use, parent-reported play or active travel to school).

2.1. Search Strategy

A structured keyword search was conducted in four relevant databases, Medline and
Embase (Medical and Biomedical sciences), PsycInfo (Behavioural and Social sciences)
and Scopus (Physical sciences, Health Sciences, Social Sciences and Life Sciences) on
8 November 2021. Based on their knowledge of the literature in their fields, the research
team identified the keywords for the search within four concepts: (i) Streets, (ii) Built
Environment (including urban open spaces or infrastructure, public spaces, or land use),
(iii) Health Activities and Health Outcomes and (iv) Children. The full search strategies for
all databases are presented in Supplementary Material S1.

2.2. Study Inclusion Criteria

Studies were eligible for full-text review if they included (i) objective or standardised
subjective measures of streets and the built environment; (ii) objective or self-reported
measures of children’s physical activity or health; (iii) considered a permanent or temporary
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change or intervention to the built environment; and were (iv) completed from 2010 on-
wards in upper-middle and high-income countries accordingly to the World Bank classifica-
tion (http:/ /data.worldbank.org/about/country-classifications, accessed on 8 November
2021). Studies were excluded if they reported (i) interventions which did not change the
built environment but only considered changes to policies and/or programmes, (ii) in-
terventions exclusively related to cycling and food environments, or (iii) were reviews,
protocols or studies to validate tools or methods or were studies not published in English.
Conference papers, books and grey literature were not eligible for inclusion but were
inspected to identify relevant references.

2.3. Data Extraction

Two researchers (A.O.-S., RR.C.M.) extracted the following main characteristics: au-
thors, publication year, study area, study location, study design, sample size, sample
age, health activities/health outcomes, methods of analysis and key findings. Another
researcher (RM) extracted information on intervention characteristics using the TIDieR
(template for intervention description and replication) checklist [21]. Missing information
was reported.

2.4. Quality Assessment

Risk of bias and study quality was assessed using a tool adapted from similar reviews
of environmental interventions [18,22]. Two reviewers (A.O.-S., RR.C.M.) independently
scored the included studies on eleven criteria. The two independent quality assessments
resulted in initial agreement for seven out of ten studies. Disagreements were resolved by
discussion. One criterion (attrition) was only scored where studies reported relevant study
designs (for example, more than one study period). One point was awarded if the study met
the criteria, thus studies could score between 10-11 points. In line with previous reviews, a
score of >9 was considered high quality (see full details of the quality assessment criteria in
Supplementary Material S2 Table 52.1). The assessment was completed to methodically
appraise the risk of bias and uncertainty in the results presented by the reviewed studies.
However, the scores were not used as an exclusion criterion as, based on previous reviews,
it was anticipated that few studies would be categorised as high quality, considering the
intrinsic difficulties associated with the evaluation of built environment interventions.

3. Results
3.1. Study Selection

The search retrieved 941 studies, after removing duplicates, all of which were screened
against the eligibility criteria in Title, Abstract and Keywords by two authors. Ten studies
were identified as eligible for full-text review (Figure 1).

3.2. Study Characteristics

The ten studies found all involved an intervention to change the street-level built
environment and an attempt to evaluate the impact on health outcomes amongst children.
Table 1 provides details on the studies. Most were conducted in the USA [23-26] with
the remainder in the UK [27,28], Belgium [29], Germany [30] and Chile [31]. One paper
reported a multinational intervention conducted across the UK and Canada [32].

The interventions described fell into three main categories: (i) street closure inter-
ventions: play streets, involving the temporary closure of streets to motorised vehicles to
facilitate outdoor play, physical activity or cycling [23-26,29,31]; (ii) street design interven-
tions: design features of the built environment to promote health [27,30]; (iii) walk to school
technology interventions: addition of temporary technology (sensors and swipecards) to
incentivise walking to school [28,32]. Five studies explicitly noted that interventions were
conducted in areas of high deprivation [23,25,26,30,31]. Four of these were street closure
studies. Of these, three studies were reported to have been completed in low-income areas
in the US in settings such as Columbus, Ohio [23], and in areas with higher-than-average
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rates of disease in Brownsville, Texas [25] and San Francisco [26]. One study was com-
pleted in low-income neighbourhoods in Santiago, Chile, in an area also characterized by
drug dealing issues [31]. Of the two street design interventions, one was developed in a
large housing estate in Leipzig, Germany, with above average unemployment rates, low
education levels and below average income levels [30].

SCOPUS MEDLINE
6059 1583

EMBASE PSycinfo
1799 706

5070 ‘ 1357 } ‘ 1547 w ‘ 563 }
‘ 430 } t 197 }

I I I T
—

1772

4[ Removed duplicates (808) J

4
Title and abstract

screening

(n = 964) .

Removed: non relevant
journals and
geographic locations

Only Child* populationJ 724 [ 421 }

.

Records excluded (954)

- 173 focusing on adults (age > 18)

- 56 studies exclusively about cycling (32) or
food environments (24)

- 104 systematic reviews, tools designs or

protocols

- 410 studies without objective or subjective
standardised measures of the built environment or
relevant health outcomes or in rural locations

- 110 out of scope

- 101 studies that are not intervention studies

A 4
Selected Intervention
studies for full text
review and data
extraction
n=10

Figure 1. Flow diagram of study selection. (* indicates truncation at the end of the word Child to
expand the search to include any ending of the root word child, such as child’s, children, childhood).

The age range of children included in the evaluation was specified in five studies,
the most common distinctions were between pre-school, children, and teenagers. Adult
presence was a consideration in all cases, with some instances taking account of adults as
part of a broader analysis of how families respond to an intervention (e.g., [25]), with others
focusing on adult supervision of younger children (e.g., [27]). Most recorded male/female
numbers, but only five of the ten quantified sex differences. Ethnic differences were
recorded and analysed only in one case [25]. The total number of recruited child and
teenager participants reported in the papers ranged from 80 [28] to 3817 [32]. Since many
of the interventions were temporary events, various studies reported observed participants
over the duration of the event as sample sizes; these varied from 293 [31] to 2577 [25].

Primary outcomes assessed in studies centred on physical activity conceptualised as
outdoor play or activity [23-27,30], moderate to vigorous physical activity [28,29], step-
count [31], and active travel/walking to and from school [32]. Key tools to measure
physical outcomes included objective instruments such as accelerometers [28,29], pedome-
ters [31] and swipe card technology [32], standardised observations tools such as the
SOPARC [24-26,30], bespoke observation tools [27], or self-reported activity [23,28,31,32].
Some also used surveys or interviews to capture attitudes towards the intervention [23,26,32].
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Table 1. Intervention study characteristics.

Study | Origin | Intervention | Quality

Setting

Sample

Outcomes

Design and Analysis

Street closure interventions

Adhikhari et al., 2021. USA.
Play streets
(2/10)

One street in a low-income
neighbourhood.
Columbus, Ohio, USA

N = 69 caregivers of children aged 2-11
(mean age 7) who attended event. 62% of
children male

N (observed) = 350 children (6 events)

Parent-reported outdoor play
(days per week)
Parent-reported social connectedness

Cross-sectional, post intervention survey
Descriptive analysis

Cortinez-O’Ryan et al., 2017. Chile.

Juega en tu Barrio (Play in your
neighbourhood)
(8/10)

Two neighbourhoods in Santiago.
Intervention neighbourhood—85% of
population in lower income quintiles.
Drug-dealing was common and there
had been a recent shooting before

the project.

Control neighbourhood—93% of
population in two lowest

income quintiles.

N =100

Age 4-12 (median age 9 years old for
intervention) and 7 years old for control)
51% female

75% low socio-economic position.

N (observed) = 293

Objective physical activity (PA):
Movband digital pedometer worn over
7 days measuring steps.

Parent -reported outdoor play (days
per week)

Observed physical activity or street use:
counts of children in street at key time
points during intervention.

Controlled pre-test
(pre-intervention)-post-test (last

two weeks of the intervention) design
Non-parametric inferential statistics
(Wilcoxon matched pair, Mann-Whitney
U test, McNemar’s test)

D’Haese et al. 2015. Belgium.
Play streets
(7/11)

19 Play Street projects that lasted
7 consecutive days located within Ghent.

N = 167 children, of which 126 has
accelerometer data.

Age 6-12 (Mean age 9 years, standard
deviation 2 years)

55% male

40% has low family socio-economic status

Objective physical activity -moderate to
vigorous (MVPA)

Objective sedentary time (ST)

(Both measurements assessed via
accelerometer worn for 8 days and
analysed at intervention times
14.00-19.00 and for the entire day)

Non-equivalent control group pretest
(occurring during normal week)-posttest
(occurring during playstreet week) design.
Design was counterbalanced so ‘control’
condition happened after play street
Four level linear regression model

was used.

Pollack-Porter et al. 2019. USA.
Play streets
(3/10)

Chicago, 3rd largest city in US in 2016.
Eleven play streets (out of 162 held in
summer 2018) included, located in the
South region. Target areas were selected
for observation.

Age assessed visually by researchers for:

child teen, adult or senior.

N (observed) = 1741. 1101 children
(50% male) and 640 teens (62% male)
were observed.

Observed physical activity or street use
using SOPARC tool: active or sedentary
behaviour.

Descriptive: cross-sectional post
intervention; not controlled.

Means, standard deviations, and odds
ratios reported.

Salazar-Collier et al. 2018. USA.
Cyclobias
(5/10)

Brownsville, Texas. Town on
Texas-Mexico border. One of the poorest
cities in the US. Mostly minority city
with many low-income residents and
documented high rates of disease.

2-3 mile route between parks (4 events)

N (observed) = 5542 participants were
observed of which 2577 were children
(1646) and teens (931).

Age group: child, teen, adult or senior.
Adult questionnaire was also distributed
(not reported here).

Observed physical activity or street use
using SOPARC tool:

-by type: cycling, walking, running,
other.

By intensity: vigorous, moderate,
sedentary.

(Assessed along route during 15-min
intervals within first and third quarter of
each hour for which the event was held).

Descriptive; cross-sectional, not
controlled.

Chi-square test to explore whether
physical activity type or intensity varied
by age, ethnicity and gender.




Int. |. Environ. Res. Public Health 2022, 19, 5227

7 of 21

Table 1. Cont.

Study | Origin | Intervention | Quality

Setting

Sample

Outcomes

Design and Analysis

Zieff et al. 2016. USA. Play streets
(4/10)

San Francisco.

Low-income neighbourhoods selected
(minimum 16% below poverty line),
with higher rates than average of chronic
disease, and low levels of recreational
amenities.

3 Play Street sites, 1 comparison
neighborhood

San Francisco, USA

N = 541. 429 children in intervention
(38.4%) and 12 in comparison (4.9%).

79 teens in interventions (7.1%) and 21 in
comparison (8.6%)

Ethnicity (overall sample): Intervention:
23.5% White, 28.1% Black, 30.3% Latino,
18.0% others. Comparison: 11.5% White,
57.2% Black, 16.0% Latino, 12.3% Others

Observed physical activity or street use
using SOPARC tool.

(Participants’ activities observed for first
15 min of each of the 4 h of play streets).
Reported community engagement.

Cross-sectional, controlled observational
evaluation with survey.

Comparator neighborhoods were
selected based on demographic data
(race/ethnicity), recreational amenities
and health disparities.

Street design interventions

Biddulph 2012. UK. Homezones
(4/10)

Seven new-build Homezone schemes
with a ‘comprehensive’ range of
characteristics.

N (observed) = 420. Pre-school children
(64), children (245) and teenagers (111)
were observed across the seven schemes

Observed physical activity or street use:
‘Passing through’, ‘active playing’,
‘hanging out’

Time in street: ‘briefly’, ‘a while’, ‘longer”

Social activity: ‘talking’, ‘observing’, ‘not
socializing’'.

Case study approach. Cross-sectional
post intervention; not controlled.
Observations of activity/street use
studies during 6-h observation period
during summer holidays.

Numbers of observations reported.

Igel et al. 2020. Germany. Movement
enhancing footpaths
(7/10)

A large housing estate in Leipzig, with
above average unemployment rates, low
education levels and below average
income levels.

Leipzig (Germany)

N (observed) = 929

503 at baseline (114 young children,
276 children and 113 adolescents)

426 observed at follow-up (75 young
children, 252 children and 99
adolescents).

Young child (0-5 years). Child

(6-12 years). Adolescent (13-18 years).

Observed physical activity or street use
using SOPARC tool.

Categorised into 1: vigorously active and
0: sedentary /walking.

Natural experiment pre-test (baseline),
post-test.

Each footpath was observed by trained
staff on three days (two weekdays and
one Sunday) during school term before
(TO, August 2019) and after (T1,
Sept/Oct 2019) the changes. Multivariate
logistic regression analyses reported.

Walk to school technology interventions

Coombes and Jones, 2016. UK. Beat
the street

8/11)

Three neighbourhoods in the city of
Norwich, covering area approximately
5.7 km?

Two primary schools took part. One in
intervention area, and one
approximately 7.5 km away on other
side of the city.

The intervention took place across 9
weeks.

N = 80 children aged 8-10 years old
Intervention: N = 51 (62.7% female)
Control: N =29 (41.4% female).

Objective physical activity -moderate to
vigorous (MVPA) during school days:
(Assessed via ActiGraph GTIM
accelerometer).

Self-reported travel to school: mode to
and from school (assessed via travel
diary).

Engagement measure: number of times
each study participant touched a beatbox
with smart card.

Pilot non-randomised controlled
evaluation

Three time points: baseline (week 0),
during intervention (week 7), post
intervention (week 20)

Multiple regression models adjusting for
sex, school year, baseline physical
activity level, baseline device wear time
and change in device wear time between
baseline and post intervention.
Conducted an ‘intention-t—treat
analysis’ and a “per-protocol analysis’
which included an engagement measure.
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Table 1. Cont.

Study | Origin | Intervention | Quality

Setting

Sample

Outcomes

Design and Analysis

Hunter et al. 2015. UK/Canada. Beat the
street international competition
(4/11)

Included 12 primary and secondary
schools from three cities (London and
Reading in UK, and Vancouver in
Canada).

Walking routes to/from school for 12
primary schools in the three cities.

N = 3817 children aged 9-13 (mean age
11.5 (SD 0.7)). 8% recruited from
Vancouver, 66% London, and 26%
Reading.

N = 2068 provided questionnaire data at
baseline and N = 1025 at post
intervention.

UK Figures only: 55% female, 50%
White, 13% Asian, 8% Black, 29% other.

Objective travel to school: Number of
walks to and from school assessed via
the smart card technology.

Self-reported travel to school: mode of
travel, attitudes towards walking, active
travel and social aspects of physical
activity.

Uncontrolled pre- and post- mixed
methods evaluation

Primary outcome (number walks)
assessed continuously through 4-week
intervention.

Survey measures assessed at baseline,
and week 4 (immediate post
intervention).

Descriptive statistics
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The level of detail in describing the built environment ranged from the use of ge-
ographical data to capture the amount of additional open spaces for play [26], to more
descriptive accounts of available amenities and facilities, land-uses (mixed or residential),
and type and conditions of housing [27,31]. The latter also described the permeability and
connectivity of the sites, distinguishing between streets that were cul-de-sacs and those
that were not; streets with designated play areas, and those that simply made it possible by
eliminating cars. Biddulph (2012) also measured traffic speed across the sample and pro-
vided maps for each of the areas where the intervention was being implemented. The two
travel-to-school interventions [28,32] did not systematically describe the built environment.

Study Design and Risk of Bias

Generally, risk of bias was high, with no studies reaching the threshold of 9/11 for
‘high quality studies’ identified in previous reviews. The predominant missing aspects
in the studies were those related to randomisation, exposure and representativeness. No
studies used randomisation to assign exposure, and no studies explored whether there
was evidence of a concurrent intervention which may have influenced the results. The
representativeness of the study populations included in the review were insufficiently
described in all included studies.

The strongest papers (scoring > 7/8) reported quasi-experimental studies which
included a pre-test/post-test design either with ([31] 8/11, [29] 7/11, [28] 8/11) or without
a control group ([30] 7/10). One paper reported a pre—post test design without a control
group ([32] 4/10), but scored lower on the quality assessment because the lack of control
limited the comparability of baseline characteristics, high attrition (50%) and follow-up
was completed immediately post-intervention. One study reported a controlled post-test
design ([26] 5/11). Four studies reported post-test evaluations with no control group ([23]
2/10, [27] 4/10, [24] 3/10, [25] 5/10). Supplementary Material S2 (Table S2.2) contains
details of risk of bias for the included studies.

3.3. Description of Interventions

Table 2 summarises the key features of the included interventions. A full description of
the interventions using The Template for Intervention Description and Replication (TIDieR)
can be found in Supplementary Material S3 (Table S3) [33].

The six street-closure interventions generally aimed to create safe opportunities for
outdoor play for children and communities. These interventions targeted four separate
built environment categories identified as important for children’s health [14]: increas-
ing availability or proximity to public open and social spaces, increasing perceptions of
safety from traffic and crime, reducing traffic and promoting social support, and other
psychosocial factors.
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Table 2. Summary of key street closure interventions characteristics.

Intervention ? Name | ® Aim | ¢

d Street Level Change | ¢ BE

Community Engagement in

Target Audience Categories Additional Activities Frequency/Dose Who Delivered Development Costs
Adhikhari et al., 2021:
2 Play streets d Temporary: Closure of Various: sports, Every two weeks for 3 h over a Unclear: Not reported.

b To create safe opportunities
for outdoor play
¢ Children aged 5-17

residential street block to traffic
©1,234

demonstrations, health
screening, free healthy meals.

two-month period. Total of
4 sessions.

Volunteers to staff the events,
police to patrol

Local stakeholders were
engaged before event.

Intervention funded by
Healthy Neighbourhoods

Cortinez-O'Ryan et al., 2017:

? Juega en tu Barrio’ (Play in
your neighbourhood)

b To change the
neighbourhood'’s social and
physical environment, and
individual behaviours in order

d Temporary: Closure of four
residential street blocks to
traffic with traffic cones and
wardens

Monitoring of behaviour, play
materials (e.g., skipping rope,
balls, kites) given to children.

Group games organised.

Twice a week for 12 weeks for
3 h between 17.30-20.30.
26 sessions planned; 24 were

Local community organisation
(CicloRecreoVia) and
volunteers from local

Intervention tailored to local
community preference.
Meetings were held with
neighbours and stakeholders to
obtain input on feasibility,

The overall intervention cost
(resources, uniforms, stewards
and coordinator fees) for the

. . . Communities provided delivered. community to turn away cars. acceptability and design. 26 sessions was US $2275.
e
to increase phy§1cal activity 1234 additional activities. Strategies proposed were
and opportunities for play included
¢ Families with children living '
in the area
City council offers a box with

DHacse et al. 2015: play equipment that can be Community led intervention.
2 Play streets hired for free during the Vi ’
b . . . . . olunteers have to make an

To change the neighbourhood 4 : : . intervention period. Box Dependent on community o L

. ) Temporary: Closing residential . application to apply. Majority
and social environment to o includes balloons, flags chalks, preference. Street can be . .
:de safe pl to plav t street to traffic using sport equipment laystreet for up to 14 davs Local community members. of households in the street have Not reported

provide sahe b acles ,;) Pt ay (()i fences/signs (;jther 2 uip meni also available Ic)lur};n summerpvacationy Insurance provided by council to agree with the application. P
Increase physical activity an €1,234 qup & ) Communities can also organise

reduce sedentary time.
¢ Families with children living
in the area

including trampoline, bouncy
castle.

There is option to apply for one
organised activity.

Duration between 1400-1900

their own activities (e.g.,
barbeque).

Pollack Porter et al. 2019:

2 Play streets

® To close streets to create safe
places and free opportunities
for active play.

¢ Families with children living
in the area

4 Temporary: Closure of street to
traffic to facilitate play
€1,234

Various activities which varied
according to location: for
example, DJ for dance area,
inflatable play spaces, games.
Local services were also present
at some offering health
screening.

Implemented on one day for
3-5 h and were in summer
months. A total of 162 play
streets were implemented

in 2018.

Planning of play streets was
facilitated by two
commissioned organisations,
funded by the Chicago
department of public health.
These organisations supported
local hosting organisations
(local neighbourhood
organisations) to apply for play
streets in their area, including
seed corn funds for
organisation and activities.
Support in programming
activities was also provided.

Intervention was delivered by
local hosting organisations. No
further details given.

Seed grants of between US
$4000-5000 paid to two
delegate agencies who then
selected hosting partners in
their respective regions. From
this budget, delegate agencies
provided hosting partners with
seed grants of up to US $1000
to cover staff stipends, food,
and money for materials (e.g.,
jump ropes). In-kind donations
were also received.
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Table 2. Cont.

Intervention * Name | » Aim | ¢

d Street Level Change | ¢ BE

Community Engagement in

Target Audience Categories Additional Activities Frequency/Dose Who Delivered Development Costs
The event was hosted by
asﬁazc?éécis feretal. 201% Physical activity hubs in the Held between 4-6 times a year {2;1(}12551 i)fd telf’eagmeiﬁtcslsgii the  Mentions that the events were
b Ty 1 treets torized d Temporary: Closure of city parks offer alternative on selected streets. Streets mavor commissti};ners Tra%fic supported by a communit
0 close streets fo motortze 2-3-mile route to motorised activities such as free group closed for 4 h on Friday nights yor, ’ PP Y Y
traffic to allow residents the Department, Health advisory board, composed of Not reported

opportunity to engage in
physical activity freely.
¢ Local Residents

traffic, connecting 4 city parks
€234

exercise classes, live music,
health concessions and rest
areas.

in spring/summer and Sunday
afternoons during
autumn/winter

Department, Parks and
Recreation Department, Police
Department, and
Transportation Department.

>200 organisations and
individuals.

Zieff et al. 2016:

2 Play streets

b Temporarily closing urban
streets to vehicular traffic to
provide open space for children
and youth to play and increase
youth activity time

¢ Pre-teen youth living in the
area, but was open to all

4 Temporary:

Temporary closure of 1-2 street
blocks to traffic

°1234

A range of organised activities
were provided by the event
organisers. Local communities
were also encouraged to

implement their own activities.

Held at weekend, length of
closure not specified. Total of

four events held in summer 2013.

Partnership of non-profit
organisations in the San
Francisco area.

Communities were involved to
varying degrees in different
communities—in some areas,
additional activities were
organised, in others, no further
activities took place.

Not reported. The Play streets
were funded by the Partnership
for a Healthier America who
selected San Francisco as a
pilot site.

Street Design Interventions

Biddulph 2012:
2 Homezones
* To redesign streets to

d Permanent
Shared surfaces with no clear
priorities for cars/pedestrians,

rioritise people and not traffic natural and non-natural street None N/A Local developers Not reported Not reported
P peop P P P

to make them safe places to live features/furniture, areas for

and play people to sit, house frontage

¢ Families living in the area 45

Igel et al. 2020:

? Movement enhancing .

footpaths F(l)llowed a part1c1p§’ii)ry

b To create attractive places for d Permanent 1134?)2?11122:::?:5;‘/:30 rimar

physical activity (PA) and Decorations (labyrinth, ‘mirror Implemented by the GRUNAU schools and a landsca IZ Y

social interactions and me’, hopscotch grid) Not reported N/A moves community-based P Not reported

changing social norms with
respect to PA and active play in
the public sphere.

¢ Young children who use
footpaths

implemented on two footpaths.

€45

health project.

architect. Together they
developed and piloted the
designs. Children voted on the
final selection.




Int. |. Environ. Res. Public Health 2022, 19, 5227

12 of 21

Table 2. Cont.

Intervention * Name | » Aim | ¢

d Street Level Change | ¢ BE

Community Engagement in

Target Audience Categories Additional Activities Frequency/Dose Who Delivered Development Costs
Walk to school Technology Interventions
Competition between schools
Coombes and Jones 2016: to win prizes. Promotion
Z Beat the_Street ) o d Temporary events. Behaviour change )
To ‘gamify’ physical activity Beat box sensors attached to techniques: feedback on Daily over a nine-week period Schools were key delivery Not reported Not reported
and encourage active travel to key outdoor locations performance, setting goals, y p partners p P
and from school ©4 monitoring progress,
¢ Primary school children. encouraging comparison,
rewarding positive behaviour.
Hunter et al. 2015: International competition
? International walk to school 4 Temporary based on points accumulated
competition (with beat Sensors attached to lampposts by swiping card against sensors Technology developed by a Schools could provide their
the street) t public t t links and on route to school. health IT compan own in-house rewards. No
b To use an international at public transport nxs an Incentive: donations to charity 4 week long intervention pany: : Not reported

competition to encourage
active travel to school

¢ Primary and secondary
school children

school gates marking walking
routes around 1 km in length
€4

based on points accrued. Prizes
donated by local businesses.
Participants could get feedback
on behaviour via a website.

Competition implemented by
the project team.

further detail on community
engagement provided

Built Environment (BE) categories targeted: 1—Availability or proximity to public open spaces, 2—Safety from traffic and crime, 3—Traffic levels, 4—Social support and psychosocial
factors, 5—Pedestrian infrastructure/street environment design.
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These interventions were all temporary and ranged in frequency including regular
events (e.g., twice a week for 12 weeks [31]; every 2 weeks for 2 months [23]; 4-6 times a
year [25] to more ad-hoc events [24,26,29]. When implemented, the street closures were in
place for a number of hours and tended to be held during the summer months. Closures
were mainly within residential blocks, although one study reported city-wide closures
of roads totalling 2-3 miles to link up key city parks. Alongside the street closures, a
variety of additional activities were implemented. These were primarily based on com-
munity preferences and included, for example, organised sports activities for children,
providing of entertainment, or provision of information regarding other services available
within the area. Additional equipment was often provided, either for group entertainment
(e.g., inflatables, such as bouncy castles) or for individuals (e.g., sports equipment). Some
playstreet initiatives were directly led by communities who had to apply to be able to hold
the event [29]. Other initiatives tailored the activities to community preferences via regular
meetings with community representatives [26,31]. It was unclear how communities were
engaged in three of the studies [23-25]. Some play streets were supported by commis-
sioned local community members [31], community hosting organisations [24] or non-profit
organisations [26]. Most reported using volunteers to help hold the events, for example
by helping to enforce the street closure or by holding additional activities. Two studies
reported police involvement in helping to patrol streets and enforce road closures. The
costs of holding the events were rarely reported, with the exception of one study [31], who
reported that overall costs for 26 playstreet sessions was US $2275. Pollack Porter et al. [24]
mentioned seed grants of between US $4000-5000 paid to two delegate agencies who then
selected hosting partners in their respective regions. From this budget, delegate agencies
provided hosting partners with seed grants of up to US $1000 to cover staff stipends, food,
and money for materials (e.g., jump ropes).

The two intervention studies which implemented permanent changes to the environ-
ment with specific design features did not include any additional community activities. In
terms of built environment categories, these targeted pedestrian infrastructure or street
environment design, and to the extent that they encouraged communities to use these
spaces, they could also increase social support indirectly. The latter type of intervention
varied in scope, with the most comprehensive reported by Biddulph [27], which described
environment changes to reprioritise streets to make them safe places to play. The types of
changes implemented here included having shared surfaces, with no clear priorities for cars
or pedestrians, with various types of street furniture designed to encourage individuals to
spend time in the environment. The changes were implemented by local developers and
local community engagement was not reported. Igel et al. [30] described implementation
of movement-enhancing footpaths to create attractive places for children to play. This
included a permanent decoration for children’s street games which was intended to en-
courage play. This change was implemented by a community-based health project and was
the result of participatory planning process with students from two local primary schools
to help decide on the final design. No costs were reported for either intervention reported
by the authors.

Finally, two studies [28,32] explored the implementation of a ‘beat the street” interven-
tion which was targeted at school children to encourage active travel to school. Reflecting
on the 10 built environment categories identified previously [14], these interventions tar-
geted only the social support and psychosocial factors category. The interventions included
temporary changes to the local environment around schools by adding ‘beat box” sensors
to key locations on the route to and from school. Participants were given a swipecard
and ask to touch the sensor with their card on the walk to school. This intervention was
supported by other activities including competitions between schools based on points
accrued and provision of incentives. These interventions were delivered in school and
length ranged from four weeks [32] to nine weeks [28]. It was unclear whether schools
were involved in the development of the intervention, although some engagement was
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Target Built Environment
Categories

Availability or proximity to
public open and social
spaces

reported, where schools developed their own in-house competitions and rewards [32]. The
costs of implementing these interventions were not reported.

3.4. Impact of Interventions

Due to the diversity of study designs and measurements, we were not able to sum-
marise findings quantitatively. Below we present a narrative review for each type of
intervention, studies with a stronger design are discussed first. Full details can be found in
Supplementary Material 5S4 (Table S4), and the results are summarised in Figure 2.

Street Closure Interventions (Temporary) Key findings

T objective PA

Controlled pre-test/post-test evaluation + parent-reported play

"1 observed street use

[Coninez-O’Ryan et al (2017) (8/11)
T perceptions of safety

Chile - 2 low-income neighbourhoods
D’Haese et al (2015) (7/11)
Belgium

Activity in intervention hours and all day:

Safety from traffic and crime

T objective MVPA and { ST in intervention

Traffic levels

group

Controlled post-test evaluation { objective MVPA and T ST in control group

|1 % of children <14 on streets during Play

Y

| [II

[Zieff et al (2016) (4/10)

USA - 2 low income neighbourhoods " |Streets

Social support and
psychosocial factors

1 reported play

Non-controlled post-test evaluation i
T reported social connectedness

Y

T perceptions of safety

street environment design

Pedestrian infrastructure / | |

Key

" \

type (Ch

Evaluation type

Author (Quality Score)
Origin - setting

[Adhikhari etal (2021) (2/10)

USA - 1 low-income street During the event: T observed PA of male children
[F’ollack-Porter et al (2019) (3/10) and teens (compared to females)

USA In sport-specific areas: T observed PA of male
teens (compared to male teens in all other areas)
- Inflatables and general activity areas: T observed
PA in children (compared to children in all other

\ 4

Non-controlled post-test evaluation

areas)
. .
- [lsjg'jz_a;‘;a‘j.:':;’:":;;gw (5/10) ]—‘ -Type of physical activity varied by age group.
>-Intensity of physical activity varied by age
group.

Street Design Interventions (Permanent)

Controlled pre-test/post-test evaluation

T chance for MVPA for young children and

[Igel et al (2020) (7/10) 1 _|children
Germany - below average income estate | "|-- None of the variables was related to PA in

\ 4

adolescents. No increase in users observed

Non-controlled post-test evaluation

Pre-school children and children observed

[Biddulph (2012) (4/10) actively playing and spend ‘a while’ or ‘longer’ in
UK >Homezones
--Very few teenagers engaged in active play in
these zones

Walk to school Technology
Interventions (Temporary) Intention-to-treat analysis:  MVPA (weekday
evening) in intervention compared to control
Per-protocol analysis: | MVPA (weekday evening)

Pilot non-randomised controlled evaluation

Coombes and Jones (2016) (8/11) in intervention compared to control.
> UK T MVPA during school commute linked to
~ engagement

Non-randomised non-controlled pre-post

T objective travel to school in week 1 but | in
»weeks 2—4
1 self-reported travel to school post-intervention

[Hunter etal (2015) (4/11) ]
UK & Canada

Figure 2. Targeted built environment categories, interventions and key findings.

3.4.1. Street Closure Interventions

Of the two controlled pre-test/post-test evaluations, Cortinez-O’Ryan et al. [31] found
a significant increase in the number of steps children took during weekdays and during
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intervention hours as assessed via a pedometer, and a corresponding increase in parental
self-reported daily and weekly outdoor play. D’'Haese et al. [29] found a significant effect of
play streets on sedentary behaviour assessed via accelerometry. In the intervention group,
sedentary behaviour was lower (138 min/day) when play streets were being implemented
than on a normal day than on the non-intervention week (146 min/day). In the control
group, sedentary behaviour was higher during the intervention week (164 min/day) than
the non-intervention week (156 min/day).

In their post-test controlled evaluation Zieff et al. [26] found that the percentage of
children below 14 years of age on the streets increased from 5% to 38% during play streets
compared with a comparison day. They also found that there were more instances of
children engaging in vigorous physical activity outside as assessed via observations on
playstreet days versus comparison days. They did not find much engagement amongst
teenagers and they concluded that the focus of the intervention on families might have
discouraged teenager involvement.

Two play street interventions reported only post-test, non-controlled evaluations, mak-
ing it difficult to attribute any patterns in physical activity to the intervention. Adhikhari
et al. [23] reported that of 69 caregivers surveyed at the event, 55% said their children
played outside on 5-7 weeks, and 16% said they played out 1-2 days a week. They reported
that 55% of caregivers said their children would be playing inside if not for the playstreet.
Fifty-three percent reported that their children played more as a result of the playstreet.
They also reported a range of ancillary benefits including children making new friends,
feeling part of the community and availability of health lunches. Pollack Porter et al. [24]
observed 1741 children at teenagers across 11 playstreet events. They observed that teenage
males were more often observed being physically active than females at the events, and
that males were most often seen in areas of the events with sports equipment or facilities.
However, within these areas, there were no differences in the amount of physical activity
engaged in by males or females. Children were most often active in parts of the event
which included inflatables or other general activity areas.

3.4.2. Street Design Interventions

Igel et al. [30] reported a non-controlled pre—post evaluation of decorated footpaths
in a deprived district of Leipzig, Germany, which were developed using a participatory
approach with local children. Compared to a baseline period, the authors found a greater
chance of observing active play on the footpaths. However, the authors reported that no
increase in users could be observed. Hence, the footpath intervention was considered as
potentially supportive for spontaneous active play ‘on the way’

Biddulph [27] presented their findings on Homezones study in a mainly narrative
form using a non-controlled post-test evaluation. They conducted limited observations
and found the streets were used by a wide range of community members. They observed
40% of pre-school children and 50% of children are actively playing in homezones, but
found that very few teenagers engaged in active play in these zones. They found greater
numbers of pre-school children and children spending longer in the spaces compared with
adults, highlighting the impact of investment in shared space that is designated as car
free. Although the costs of these permanent interventions were not specified, the author
emphasises that a low budget investment, rather than expensive surface treatments might
be just as impactful. The author’s insight into urban design principles is apparent in his
recommendation that such interventions are located in streets that are well connected to
well-used routes.

3.4.3. Walk to School Technology Interventions

A pilot non-randomised controlled evaluation of the Beat the Street intervention [28]
was inconclusive, finding a small but significant negative effect of the intervention on levels
of moderate to vigorous physical activity in school children, with those in the intervention
group reporting on average 7 min less than those in the control group. They found some
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evidence of a significant effect with engagement whereby moderate to vigorous physical
activity on days when participants actively swiped a beat box sensor were higher, although
these effects were small with a cumulative effect of 3.5 min of activity per day across
morning and afternoon commutes for children who engaged in the intervention on an
average of 14.5 days. However, as this was a pilot study (N = 80 children) it was not
powered to find significant effects and thus results should be interpreted with caution.
Hunter et al. [32] did not include a control group in their evaluation but reported data from
3817 children who registered to use the swipe cards. Over a four week period they found
that the number of walks registered by the swipe cards decreased from 29% in week 1 to
12% in week 4, which the authors noted could be attributed to the timing (at the start of
the school year in the autumn, meaning that there was a short lead-in time for the project),
and the lack in some instances of clarity regarding roles and responsibilities. A sub-sample
of N =1025 reported questionnaire data ad baseline and post intervention. The figure
reporting walking to school at least once a week rose from 77% to 86% post intervention.
Both studies, as would be expected, emphasised the importance of incorporating exercise
in a child’s daily routine.

4. Discussion

This study aimed to review the impact of interventions modifying the built envi-
ronment at a street level on children’s health. Despite the increasing recognition of the
importance of the built environment for children’s health we found there was limited
literature exploring street-level built environment interventions. While recognising the
complexity of undertaking studies in the urban built environment, given the challenge of
isolating the spatial variable from the myriad other factors that may shape outcomes, we
found that many studies were at risk of bias due to study designs lacking a comparator
group, or being without baseline measurements. However, of the literature reviewed, it is
possible to tentatively conclude that street closure interventions are related to an increase
in physical activity or play amongst children. It could additionally be inferred that street
closure interventions can have positive impacts in increasing the availability of safe public
spaces in deprived settings. There was insufficient evidence to generalise from the results of
street design interventions, or interventions that added technology to the local environment
to ‘gamify’ active travel to school.

It was evident that although the interventions reviewed aim to improve children’s
experience of the street by altering the built environment, there was a lack of description of
the specific built environment attributes that relate to the characteristics of the street and
to the contextual area where the intervention was to be implemented (e.g., whether it is
a residential or a mixed-use street, whether it is a local street or a main road, what type
of buildings or land uses are in the block, whether it was shaded or not, and so on). The
ten interventions found here highlight this point further: while the studies all captured
demographic and socio-economic data in a reasonably consistent manner, the physical
setting of the interventions, the specific built environment characteristics of their location,
and contextual factors, were rarely described in a consistent way. So, for example, the Beat
the Street interventions mention motorised traffic levels, but there is no information on
where the children lived in relation to the school, what routes they took, and to what extent
fear of traffic impeded their participation. Even maps of the intervention study locales were
rarely provided, (the only exception was [27], who provided sketch maps and detailed plans
of the designed interventions). Indeed, ref. [31] state that building in GPS and GIS (namely
geolocation and spatial analysis) of interventions would “greatly benefit” future research
as it would “account for children’s location, enhancing the accuracy of the estimation of
the intervention’s contribution” [31] (p. 13). Moreover, beyond the changes to the built
environment, street closure interventions were often multi-component, however, other key
information such as other activities taking place, level of community engagement, and
costs, were often not reported. This lack of detail when describing the intervention in terms
not only of what is being done, but also where it is being done and why, poses yet another
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barrier against replicability. For example, lack of consistency was observed for reporting of
the socio-economic characteristics of the area and street where the intervention took place
and whether the interventions aimed specifically to address safety or accessibility issues
in the area. Consequently, safety and improved access to public spaces or to community
resources was reported more as an additional benefit than as an achieved aim. Future
research should ensure comprehensive reporting of the built environment context in which
intervention studies are located to fully contextualise their effects.

In terms of considerations for upstream planning of the built environment, although
the evidence from the studies included in this review is not particularly robust, the studies
suggest, as it has been found in previous reviews, that there is scope to widen intervention
types. Rather than focusing on permanent changes to physical infrastructure or radical
transformations of the built environment for eliciting healthier behaviours, the evidence
suggests that soft (namely removable) and temporary measures can deliver increases in
positive health outcomes such as play, physical activity and increases in social connections
while the intervention is in place. Caveats remain regarding whether there are benefits
to the entire population or whether the interventions that are positive for children are
also positive for teenagers. Similarly, our review shows that a question remains about
whether the studied interventions can have a greater positive impact if the community
is actively engaged in the design and delivery of the intervention. Evidence from the
public health field has suggested that community led and/or delivered interventions are
effective at improving a range of health outcomes [34]. From the studies we reviewed in
relation to changing the built environment, it seems plausible that increased community
engagement could not only result in even better health outcomes, but also in positive
process outcomes related to strengthening the social capital in the community alongside
an increased sense of ownership of the interventions. Indeed, research suggests that not
only are real-world changes in the built environment important in soliciting more reliable
evidence, by involving the communities in which behaviour change is sought, a greater
attention to the wider socio-cultural context will be held [35], improving the likelihood of
impact [34].

One of the unique aspects of our review relates to our approach to describing the in-
terventions. We used the TIDieR framework [33] as a concise and comprehensive reporting
structure. In addition, we expanded the framework in two ways. Firstly, we applied a
systematic approach to categorising the content of interventions that effectively expanded
the TIDieR framework with our previous categorisation of key built environment indicators
to measure in studies of child health [14]. We incorporated the targeted built environment
categories in the TIDieR framework as we propose that the description of interventions
needs a more precise account of the anticipated changes to the built environment. This
description of the built environment changes can be approached in a systematic man-
ner by following the 10 key categories relevant to children’s health [14]. Secondly, we
included more detail regarding the level of community engagement for the design and
implementation of the intervention as we assessed this was needed in order to capture clear
evidence on the study’s setting in order to enhance the replicability of the intervention.
Finally, our updated reporting frameworks explicitly describes the level of engagement and
results by sex, ethnicity and different age categories (especially differentiating children and
teenagers), however, we found these details were rarely reported in the reviewed studies,
which highlighted that greater precision in the reporting of these items was needed.

We found a wide range in the quality of evaluations assessed against standard check-
lists, with few studies that could be classified as ‘high quality’. It is notable that despite
concerns with the design of built environment intervention evaluations raised by reviewers
in 2015 [17,20], there has apparently been limited advancement in the field. We must
acknowledge that evaluating street-based interventions, especially temporary ones, is very
challenging. Following the strict rules that are commonly used for public health evaluation
where the randomised controlled trial is seen as the ‘gold standard’ [36] is challenging
on a number of levels. Built environment interventions can rarely be randomised, and
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researchers are often dependent on external partners to implement such interventions,
making it hard to control research timelines if unexpected factors hinder progress. Selection
bias can also be an issue. For example, if the built environment is improved to provide
more opportunities for physical activity, this may result in those individuals who are
already more active moving to the neighbourhood, making it difficult to ascertain if the
intervention has increased activity in those not already active [37]. However, there are
opportunities to strengthen the evidence based in this area. We encourage researchers
when designing evaluations to consider including control sites where possible, ideally
matched by key neighbourhood characteristics such ethnicity, socio-economic status and
built-environment characteristics (e.g., walkability); to include both baseline and multiple
follow-up data collection to explore whether interventions can effect change over the longer
term; to use standardised tools to assess health related outcomes; and to include qualitative
approaches to consider the context and mechanisms which might affect the success or
failure of interventions [38]. These suggestions will facilitate understanding of the potential
longevity of the intervention, and could also serve as a proof of concept to highlight the
value or the need associated with making the intervention (e.g., a street closure) permanent,
for example by pedestrianizing certain streets.

However, even the best designed evaluations will have limited replicability if the key
features of the intervention are not adequately described. We therefore recommend use of
the adapted TIDieR framework which incorporates a detailed description of how the built
environment is modified, using the 10 indicator list reported in our recent meta-narrative
review of the associations between built environment measurements and child’s health
(Ortegon-Sanchez et al., 2021). In addition, the extent to which communities are involved
in the design (and maintenance) of built environment interventions should be reported,
along with costs of delivery. We also acknowledge that in many cases the practitioners
implementing the interventions might not have the resources to allocate to conducting
monitoring and evaluation, which is why we are suggesting an adapted TIDieR framework
as a simple, yet thorough, tool to start the process of presenting comprehensive and
systematic descriptions of the key elements of these types of interventions. We invite
others to build upon our proposed framework in future research and implementation to
aid standardisation of reporting in this field. Where possible, we urge those funding built
environment interventions to ensure that there are resources for conducting evaluations
using qualitative or quantitative methods (for example, controlled pre and post evaluations
using standardised outcome measures).

We mentioned at the start the persistence of built environment obstacles to poor
health, and how deprivation is disproportionately aligned with an impoverished built
environment. A recent paper highlights our concluding point: that the social determinants
of health “are socially distributed and that their influence on health may not be equal across
socioeconomic groups” [39] (p. 999)—importantly, the physical characteristics of children’s
home environment is more significant than for the population at large. While the authors
highlight the quality of housing and the importance of access to a garden, it is clear from
our own research that the outdoor surroundings of home are just as important, especially
in areas where indoor and private play spaces are limited. Thus, a focus on interventions
in such environments would help even out the unevenness of children’s environments
and help improve their long-term health outcomes. Policy and decision-makers should
work with communities to prioritise built environment interventions in areas of higher
deprivation, to provide communities with safe, accessible, well maintained and welcoming
environments which promote healthy behaviours. Moreover, policy makers should focus
on establishing close collaborations with the communities in deprived areas to, as much as
possible, facilitate the co-production of these health promoting interventions so that the
communities can shape the interventions to address their needs, and so that they feel a
sense of ownership of the intervention which will, most likely, lead to better outcomes.
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5. Strengths and Limitations

Our study had a number of strengths. It was conducted by a multi-disciplinary team
incorporating expertise from the built environment, transport and public health. It focused
on interventions at the ‘street” level in order to capture the most meaningful aspects of
everyday use of the children’s local environment and applied a standardised approach
to describe the content of interventions in order to aid identification of key intervention
ingredients. However, there were some limitations. We found limited published evidence
in this area, with all identified studies focusing solely on physical activity or play outcomes.
Indeed, many studies are also inconsistent in the way they measure physical activity, for
which standardised and validated measurements would be additionally beneficial (Sones
et al., 2019). There were also limitations with the design of evaluations and description
of interventions which made it difficult to assess their impact. Our review focused on
published literature and did not include grey literature where it is possible there could be
other examples of built environment interventions. However, given that other authors have
highlighted inconsistencies with reporting of interventions and a lack of formal evaluation
methods in grey literature in this area (e.g., [40]), we suspect that their exclusion has not
impacted on our ability to summarise the state of the literature in this field. We focused our
review in high and upper-middle income countries, which means the limited conclusions
we can draw may not have relevance to lower income areas.

6. Conclusions

Modifying the built environment to improve children’s health offers an exciting oppor-
tunity to improve health, especially for those living with deprivation, due to the propensity
of impoverished children living in areas which suffer from being polluted, obesogenic, and
so on. However, at present there is limited evidence on what types of built environment
changes might result in the most significant health improvement. We found the current
state of literature to be narrow in focus, with many methodological weaknesses relating to
intervention description, evaluation design and the selection of outcome measures. From
our review, we can tentatively infer that street closure interventions may be effective in
increasing physical activity and play in children. It seems likely also that interventions that
involve the local community in the design stages are more likely to affect change. We can
also conclude that the state of intervention evidence in this area is sorely lacking, which we
suspect is due in part to the difficulties of conducting ‘real world” evaluations in this area.
In the face of competing budget demands, this lack of evidence may limit the confidence
of policy-makers in making investments in the built environment to improve health. To
overcome these obstacles and build the evidence base in this area it will be important for
researchers to work closely with policy and decision-makers at all stages of the planning
process. Researchers need to be responsive and flexible in their approach to deal with
unanticipated delays or opportunities, and to recognise the time and budgetary constraints
of work in policy domains. Policy makers need to commit to involving researchers at an
early stage of planning to ensure that before/after testing is made possible so that adequate
evaluation of interventions can take place. Together with the focus on evaluation, a focus
on systematically reporting the interventions characteristics, costs and identified effects,
using a framework as the one suggested in this review, will provide a better understanding
of how interventions at the street level can have an effect on children’s health and how
they can be replicated. Hence, a commitment to better evaluation and reporting of inter-
ventions constitutes an opportunity to shape the pathways to rebalancing the inequalities
of children’s health environments.
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/ /www.mdpi.com/article/10.3390/ijerph19095227 /s1, Supplementary Material S1 Full search strate-
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Abstract: Active commuting to and/or from school (ACS) is an opportunity to increase daily physical
activity (PA) levels in young people. Mobile-device interventions focused on promoting the practice
of health-related PA can be more cost-effective than traditional interventions in this population.
Objective: To analyze the adolescents” opinion of the mobile application (app) Mystic School, which
was designed to promote ACS in Spanish adolescents. Methods: A total of 44 students (1415 years
old) from Granada and Jaén participated in the test of the Mystic School app during two phases: phase
1 (n = 10) for 2 weeks and phase 2 (n = 34) for 1 month. Each phase included an app presentation,
a follow-up, and focus group sessions. The qualitative analysis was carried out through NVivo
software. Results: In phase 1, adolescents reported improvements in the design and functioning, such
as the avatar movement, virtual steps utilities, and multiplayer function. These suggestions were
included in phase 2. After phase 2, adolescents reported that it is important to add the possibility
of playing without an Internet connection to the game, to include more competitive options, prizes,
and to increase the difficulty of the levels. In both phases, problems with the step number counting
remained. Conclusion: The Mystic School app can be a useful tool for the physical education teacher
to integrate the content from this curriculum related to the promotion of PA, such as ACS.

Keywords: exercise; health; technologies; physical education lesson; school-based intervention

1. Introduction

The socio-ecological model for active living [1] comprises four domains of physical
activity (PA): recreation activities, active transport, occupational activities, and house-
hold activities. Consequently, increasing the time devoted to the active-transport domain
throughout the day is important to achieve an active lifestyle. In this sense, active commut-
ing to and/or from school (ACS) should be important for young people. ACS is defined as
the use of active modes of transportation, such as walking, cycling, or skateboarding, which
employs energy expenditure for commuting to and/or from school [2]. Thus, ACS has been
considered an alternative for improving individual health by accumulating daily PA [3], as
well as providing many benefits, such as improvements to body composition, cardiores-
piratory fitness [4,5], and psychological health with better self-efficacy and autonomy [6].
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Additionally, ACS offers benefits for the environment, such as reductions in air pollution
and traffic jams [7]. Despite the individual and social benefits, the trends in ACS have
decreased in some countries (i.e., the Czech Republic [8], the United States [9], England [10],
and Canada [11]). A recent Spanish study [12] showed that around 60% of adolescents
used ACS, remaining stable between 2010 and 2017. According to the scientific literature
on the interventions that were carried out, there is a need for high-quality and attractive
interventions to maintain or increase ACS behavior in children and adolescents [2,13,14].

From this perspective, the growing number of mobile-device users has created oppor-
tunities to develop attractive mobile applications (apps) [15] that convert the mobile phone
into an effective tool to increase adherence to PA interventions [16]. Accordingly, mobile
apps are attractive to young people because of their easy daily use and the large number of
options. In this line, an alternative strategy to replace passive with active screen time is
using the mobile device through active video games (AVGs), which require PA to play the
game, more than conventional hand-controlled games [17]. In the last few years, AVGs, or
“exergames”, emerged as an innovative intervention to increase PA levels with the aim of
reducing childhood obesity [18].

AVG-based interventions to increase PA levels have been frequently implemented
from primary schools to universities [19-21]. In concordance with a recent systematic
review, AVGs can be an effective tool for adolescents [22]. Therefore, due to their potential
benefits, AVGs need to be investigated in depth. Qualitative research through focus groups
is currently used as a self-contained method and in combination with other research
methods, such as surveys or in-depth interviews [23]. Focus groups are very useful in
testing new products or concepts in order to guarantee their success [24], as is the case in
the present study. Consequently, to ensure the success of the app, it is necessary to know
the users’ opinions.

To our knowledge, even though ACS is a potential PA domain to be promoted in
young people, there are few interventions or tools based on AVGs using mobile apps that
have been developed and tested considering the opinions of adolescents. Thus, the aim
of this study was to analyze the adolescent’s opinion of the mobile app Mystic School,
designed to promote ACS in Spanish adolescents.

2. Materials and Methods
2.1. Study Design

This study adopted a qualitative research methodology based on focus groups. This
type of qualitative methodology consists of a group of individuals selected and assembled
by researchers to discuss and comment on, from their personal experience, the subject of
the research [24]. Specifically, in the present study, an AVG app called Mystic School was
the product analyzed and improved by focus groups considering their user experience.

2.2. Description of the Mystic School App

The Mystic School is a mobile app based on an AVG whose main purpose is to
encourage walking as a mode of commuting to increase the levels of daily PA in young
people. The Mystic School software was designed for the Android Operation System from
the Spanish 4.0 version (Ice Cream Sandwich) and posteriors. For its functionality, the
Mystic School app includes an accelerometer and a GPS to record the number of steps and
distance. Real steps while adolescents walk during the day are transformed into virtual
steps to complete the game. These virtual steps allow players to move an avatar through
the different Mystic School screens, which are organized as different levels inside a maze.
The video game is placed in a school context. The first screen (level 1) starts when the
player finishes a physical education (PE) lesson, and the teacher asks the player and his/her
classmates to help pick the material up. From here, the players need to accumulate real
steps to be able to move the avatar within the game in order to collect the materials that
the PE teacher has requested. In the storage room, they find a strange ball that transports
them to a school in ruins, located in the parallel universe of Mystic School (Figure 1). Every



Children 2022, 9, 1997 3of11

task completed in the game allows them to obtain rewards to continue advancing to the
different levels of the game through different screens.

Lo
(D' LOGIN

™

Figure 1. Registration in the video game and first explanation screen (Spanish version).

The Mystic School app may be played individually or with up to 3 players (in the same
group). Each adolescent must choose an avatar. The virtual steps may help the students
obtain different objects and prizes while they advance toward the last level. In addition, in
the app, the student can choose a “special skill” (see Figure 2). Each skill is an advantage
for each player (two players cannot have the same skill in the same group).

0Ojos de lince

Espiritu de Chronos

::Ms ver Que I:\* Jetos Amistad eterna
cof tes H nE’r e efos.

B [WOVACER TAR |

Brazo de Hércules

Figure 2. User registration and special skill selection (Spanish version).

The four skills are:

- “Eyes of Lynx”: Discover the contents of the treasure chest (in each level of play, there
are different chests with hidden objects) before it is opened;

- “Spirit of Chronos”: Recorded steps are worth twice as much when collected during a
30 min period per day (e.g., from 12:00 to 12:30);

- “Eternal Friendship”: Share steps with another avatar in the same group;

- “Arm of Hercules”: Share an item with another avatar in the same group.

2.3. Participants and Recruitment

Participants of this qualitative study belonged to the “Pedalea y Anda al cOle: PACO”
(Cycling and Walk to School) study. The PACO study was designed to encourage ACS
among Spanish students within the PE curriculum for compulsory secondary educa-
tion (14-15 years old) [25]. The PACO study was approved by the Review Commit-
tee for Research Involving Human Subjects at the University of Granada (Reference:
162/CEIH/2016). For this qualitative study, participants were recruited in two differ-
ent phases (phase 1 and phase 2) from four public schools in the cities of Granada, Jaén,
and Toledo. In phase 1, the sample was selected via convenience from Granada (non-
randomized sampling) in the 20162017 academic year, whereas, in phase 2, a random
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sampling from Granada, Jaén, and Toledo was used (the 2018-2019 academic year). Initial
contact was made with the PE teacher and the school staff at secondary schools to explain
the study to them. Then, according to the selection criteria of the study explained below,
for the secondary schools that agreed to participate, we sent an informed-consent form to
the students’ legally authorized representatives (parents/legal guardians). Afterward, the
physical education teacher collected the parents” informed consent.

The following inclusion criteria were applied to the participants: (1) attend 3rd-grade
compulsory secondary education (14-15 years old), (2) have an Android Operation System
mobile phone, (3) have access to the Internet, and (4) play the Mystic School app during
the intervention.

2.4. Procedure
2.4.1. Phase 1

Adolescents from 2 high schools located in Granada (Spain) were invited to take part
in the study. A total sample of 14 participants (6 boys and 8 girls) played the Mystic School
app during the testing period (two weeks). Phase 1 included one app presentation session,
two weeks to test the Mystic School app, and, finally, one focus group session (see Table 1).

Table 1. Schedule during PE lessons.

PHASE 1 (Play for Two Weeks)

Title

Description Duration

Session I. Mystic School presentation Deep explanation of how the Mystic School app is used. 20 min

Session II. Focus group

Questions about the perception and experience of

playing the Mystic School app. 15 min

Personal resources: one researcher; Facilities: classroom; Material resources: computer projector and Internet connection.

The contents of “Session I. Mystic School presentation” were (1) an introductory
presentation of the Mystic School app; (2) a brief tutorial of how to download the Mystic
School app; (3) a demonstration of the steps to install the application; and (4) once the
Mystic School app was installed, the research team explained the characteristics of the game.

The PE teachers at both schools supported us all the time to encourage the students to
participate. However, not all of the adolescents could participate because they had limited
access to the Internet on their mobile phones. Another reason was that some adolescents
were in an exam period or they were not able to use their mobile phones during the week.

The contents of “Session II. Focus group” were based on carrying out a focus group
implemented two weeks after experiencing and playing the Mystic School game. Only the
participants that played during the two weeks were invited to join the focus group (during
the sessions, it was recorded who had attended and played during the indicated period).
Four participants did not attend a focus group because one had a broken phone and the
others had no time to play. The same researcher who led the meetings with the students and
the full process acted as the moderator (who guided the group). The focus group sessions
had an average duration of 15 min. The topics were discussed in the groups anonymously.
During the focus group sessions, a total of 20 questions (File S1 (Supplementary Materials))
were discussed. After analyzing the registers of the focus group, the questions were divided
into seven categories: (1) the usability of the app; (2) the assessment of the design; (3) the
usefulness of social networks in the game; (4) an understanding of the degree of usefulness
in the game; (5) an understanding of the game and the design; (6) the usability of social
networks in the game; and (7) the overall user satisfaction and impact on daily habits.
These contributions made by the participants were discussed by the research team to be
incorporated into the app.
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2.4.2. Phase 2

The Mystic School app was implemented over 4 sessions in 1 month (1 session per
week) during the PE lessons (see Table 2).

Table 2. Schedule during PE lessons.

PHASE 2 (Play for One Month)

Title Description Duration
Session I. App presentation Deep explanation of how the Mystic School app is used. 25 min
Session II. First impressions Siefgigﬁizlslisflgﬁsu (r):susage and whether they found any 10 min
. . . . Questions about its use, how many steps they recorded, .
Session III. Knowing failures and progress in the app and their current levels in the Mystic School app. 15 min
Session IV. Progress in the app and daily habits SQctklleOsgioar;)spabout their general opinions of the Mystic 20 min
Session V. Focus group Different questions about their perceptions, habits, and 10 min

implementation regarding the Mystic School app.

Personal resources: one researcher; Facilities: classroom; Material resources: computer projector and Internet connection.

After the 4 sessions, the participants from the class groups located in Toledo (n = 20)
did not meet one inclusion criterion (use the app for one month), and they were excluded.
Therefore, they were not invited to take part in the focus group. A total of 34 students
participated in the study. A focus group of 4 participants was held in Granada, and a
second focus group of 4 participants was held in Jaén. They participated in the entire
session, and they talked about their user experiences (Figure 3).

Phase 1 (a) Phase 2 (b)
Adolescents from Adolescents from Granada,
Granada Jaén and Toledo
n =14 n=>54
Adolescents Toledo’s adolescents
— | notmeetingthe criteria of -, not meeting the criteria of
continued participation continued participation
n=4 n=20

Adolescents Adolescents
n=10 n=34

Focus group Focus group

N

Granada 1
n=6

Granada 2
n=4

N

Granada
n=4

Jaén
n=4

Figure 3. Flowchart of participants for phase 1 (plot a) and phase 2 (plot b).

Focus group: The mean duration of the focus groups was approximately 10 min. As a
reward for their participation, the focus group participants received a healthy breakfast.

2.5. Data Analysis

The text of both focus groups was analyzed through qualitative methods using the
software NVivo 11 plus. The following phases were carried out:
@)
@)

Transcriptions were read several times to obtain a sense of the overall data;
The text was divided into meaning units;
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(3) The meaning units were coded, and these codes were compared, contrasted, and
sorted into themes, while maintaining fidelity with the text.

3. Results

The results obtained from the focus group questions were organized in two parts:
(1) the adolescents’ perception of the app and (2) aspects to improve in terms of design, op-
eration, and general satisfaction. The results will be organized in the two phases previously
indicated in the study.

Phase 1

The comments in both groups were: (a) the game did not correctly record the steps,
or there were more steps without having moved from the site; (b) sometimes, it did not
work; and (c) they wanted more personalization of the avatar. Many comments were
consequences of the situation that the game did not correctly record the steps, which was a
main technical issue (Table 3).

Table 3. Adolescents’ perceptions about the app Mystic School in phase 1.

Content

Phase 1

Design

“The movement of the avatar is a bit strange because you hit it and it gets stuck with different objects”
“The movement is a bit uncomfortable. You spend more time trying to make the avatar walk than you
do walking in real life”

Active videogame failures

“It's a bit weird, because sometimes I gain a lot of steps when I walk and sometimes, I gain almost no
steps at all”

“The steps magically appear”

“My screen has locked up and won’t even let me move my avatar”

“My GPS is working properly, and it does not let me move the avatar”

“I walked from my house to the school, and I didn’t move from where I was in the video game. I did the
same route again and I didn’t move either”

Difficulties

“The video game closed by itself, and I had to open it again”
“In some places the avatar gets stuck and can’t move forward”
“I advance a level and I don’t really know how I got there”

Suggestions for improvement

“Instead of pressing a few seconds to move the avatar, it would be better to move the avatar with the
arrows like in other games”

“There should be a story section and a multiplayer section”

“We are made for competition. An application to play against others is better than alone”

Although the degree of satisfaction was positive, the students indicated that they
would return to play if the avatar’s movement in the maze improved. Therefore, they
found several software bugs that made the daily use of the app difficult. The most relevant
comments were that the Mystic School app did not work correctly and it did not count the
steps as the player expected. On the other hand, the students suggested improvements,
such as changing the avatar (being customizable), more competitive tasks, and being able to
play single and multiplayer. The adolescents played an average of 4 out of 10 levels. Because
of the previous reasons, the adolescents provided a low use of the app and, consequently,
few opinions.

The computer developers focused on correcting app errors, such as not recording
the steps correctly, leaving the blank screen unexpectedly, and technical issues (i.e., the
brightness of the animation). In addition, the computer experts improved the functioning
of the GPS. Therefore, the avatar’s way of movement was changed, as mentioned by the
students prior to phase 2.

Phase 2

The participants highlighted aspects for improvement in terms of the design of the
Mystic School app, the time they spent playing, and what they liked most about the app
(Table 4).
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Table 4. Adolescents’ perceptions about the app Mystic School in phase 2.

Content

Phase 2

Suggestions for improvement

“I would like to get in the app and that it loads quicker”

“It would be nice that there is prize that allows you to get into another secret map”

“Put in the app that enemy players can steal 1000 steps”

“More achievements, collect more steps and you get a prize because there were levels where you
didn’t have to do anything”

“I would like an offline mode to play when I don’t have Internet connection”

Playing time

“My partner wasn’t walking and couldn’t move forward, so I wanted to pass steps to her, but it
didn’t work”

“I put the application in the background and when I opened it again, my avatar appeared in a
different place”

“I have not been able to play because we have a lot of exams and other activities”

Active video games-positive aspects

“It’s an original idea”

“The graphics are good to begin”

“The concept was well thought out”

“It’s an entertaining and fun application to promote Physical Activity”

In relation to the content “suggestions for improvement”, students answered the first
question: “What aspects would improve the Mystic School app?” They stressed the use of
the mobile app without an Internet connection since some of them did not have a service
that provided Internet. They also commented that more prizes should be provided during
the game as rewards for reaching a certain number of steps. In addition, they proposed an
increment in competitiveness and difficulty during the different levels of the game.

In the content “playing time” (second question), “How much time have you spent
playing?”, it was observed that some of the participants had not played enough. There
were different reasons: (a) the software did not work; (b) they had many extracurricular
activities; and (c) they had many exams. Finally, the participants were asked what they
liked most about the game. About the content’s “positive aspects”, the participants said
that the app was an original idea, and the design was good.

4. Discussion

In the current study, a mobile app was developed to promote ACS in adolescents. The
participants found the Mystic School app a fun alternative for play, despite some technical
problems, such as when recording steps. In addition, the adolescents suggested some
improvements to make the application work better.

A meta-analysis [16] provided evidence that the effectiveness of mobile phone apps
in increasing PA is better in the short term. Furthermore, the reason can be the intensity
of the player activity, due to adolescents often losing interest in playing games for longer
periods. Randomized controlled trial designs, larger sample sizes, and validated activity
measurements beyond the school day are needed. Limited evidence is available on the
long-term efficacy of AVGs for PA promotion [26].

The perception of the Mystic School app was positive. The students liked playing
in groups because they could share experiences. Once again, the need for socialization
and cooperative learning among all members is confirmed [27]. Thus, identifying what
makes an app fun and engaging is important for an optimal game design [28]. It is
important to focus on more user-identifiable characters, such as high-level realistic graphics
and well-defined instructions; this has been suggested by a recent systematic review
as one of the most important points for a successful healthy-lifestyle promotion [29].
In addition, the adolescents wanted more competitive challenges. Consequently, initial
gamification mechanisms, such as competitions and challenges, were used and increased
during the intervention because competitiveness was found to be associated with greater
enjoyment [30]. In addition, Shameli et al. [31] observed that during walking competitions,
the average user increases PA by 23%.
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According to Sallis et al. [32], who recommended that interventions should provide
greater incentives, the final focus group was given the reward of a healthy breakfast. In ad-
dition, each adolescent received a bracelet and a backpack (by raffle) for their participation.
Moreover, points-based reward systems were implemented to increase student commit-
ment, which only worked at first. As previous literature confirmed [33], this type of system
seems not to have a long-term impact. However, making something enjoyable depends on
intrinsic motivation based on satisfying fundamental needs (i.e., relatedness, competence
and autonomy [34]), but current AVGs have failed to adequately meet all of these needs. In
our study on AVGs, the researchers should have provided more motivational tools for the
adolescents to engage them in play and keeping their adherence to accumulating steps.

In light of the results, it is important to use different resources to increase PA in
adolescents, and smartphone apps are crucial in this process. Around 94% of adolescents
own or have access to smartphones, and 89% of them indicate that they access the Internet
almost constantly or several times a day [35]. In addition, a number of different mobile
apps are now available that increase PA, such as Pokémon Go [36] and Zombie Run [37].
The evidence of a meta-analysis showed that a smartphone-based intervention might
be a promising strategy to increase steps in young people [38]. Therefore, these tools
can have different purposes if the right approach is designed to motivate adolescents
to change their behaviors, such as increasing PA. After the implementation of this AVG,
the adolescents showed interest and initiative to use it. This type of proposal can be a
useful tool to complement or add to the PE curriculum, although it should be analyzed to
corroborate if it increases PA. Another lesson learned from the implementation of the AVG
is that the difficult technical problems within the app cannot be solved by the researchers
and computer experts are required. So, as researchers, we firstly suggest having enough
economical budget to contract with a computer business and have a complete and finalized
app before using it for research. Innovative digital tools as pedagogical resources in PE have
been previously carried out [39-41]. The incorporation of mobile apps into the PE program
is also underway [42]. Therefore, the implementation of this app within the educational
curricula can enhance the potential benefits.

5. Strengths and Limitations

The strengths of this study included the novel AVG app use and its application in
educational contexts. In addition, focus groups and qualitative methodology were included
by collaborating with experts in this type of analysis. Nevertheless, some limitations must
be acknowledged, such as the use of a convenience sample in phase 1, the fact that the
AVG was only available for Android software, and the different circumstances and ways of
implementing the app between the two phases due to COVID-19.

6. Conclusions

The Mystic School app was positively accepted by the adolescents, although the
software required some technical improvements (i.e., design and development) for better
engagement and enjoyment of the adolescents. Therefore, the app’s shortcomings show
that its usability should be improved. After the testing in both phases, it is confirmed that
the Mystic School app might be a good game to promote PA by increasing the number
of steps. In addition, some technical modifications should be completed regarding the
design of the software after experiencing and listening to the participants. Consequently,
AVG games, such as Mystic School, are proposed as useful tools in PE lessons. Future
works should implement some active methodology activities with the AVG to increase the
motivation and adherence of the participants within the PE curriculum.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/children9121997 /51, File S1. Questions about the application.
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Moving on From the Delphi Study: The
Development of a Physical Activity
Training Programme Prototype Through
Co-produced Qualitative Research

Javier Monforte"z, Chris Davis3, Shaesta Saleem, and Brett Smith'*

Abstract

This research developed from a co-produced project called Moving Social Work. The purpose of this ongoing project is
to train social workers in how to promote physical activity for and to disabled people. The first stage of the project
consisted of building evidence to design a training programme prototype. As part of this stage, a Delphi study was
conducted to ask leading experts about what should be included in the prototype. Questionnaires were sent to
participants until consensus was reached. In reflecting on the results, people involved in the study commented that there
was more about the experts’ opinions than percentages of agreement. Our co-production partners resolved that the
Delphi was insufficient and called for detailed conversations with the experts. In response to this call, follow-up in-
terviews with 10 experts who participated in the final questionnaire round of the Delphi were carried out. The in-
terviews were co-produced, dyadic and data prompted. Dialogical inquiry was used to frame and co-analyse data. The
results illuminate the capacity of qualitative research to justify, rectify, complicate, clarify, concretize, expand and
question consensus-based evidence. The implications of the results for Moving Social Work are discussed. Beyond the
empirical border of the project, wider contributions to literature are presented. As part of these, two key statements are
highlighted and warranted: dialogical inquiry supports the practice of co-produced research, and Delphi studies should be
followed by a Big Q qualitative study.

Keywords
co-production, dialogical inquiry, data prompted interviews, dyadic interviews, online interviews, social work, physical
activity promotion

Healthcare professionals (HCPs) have been consis-
tently identified as a key PA messenger collective, and
several interventions have been established to support
them promoting PA (Brannan et al., 2019; Vishnubala &
Pringle, 2021). However, HCPs are not the only work-
force that can and should have conversations about PA

Introduction

In England, four in ten disabled adults feel that they can do
as much physical activity (PA) as they want, and eight in
ten would like to do more PA (Activity Alliance, 2022).
These facts suggest that disabled people face multiple
barriers to getting and staying physically active. Fre-
quently reported barriers to PA include high costs, ableist

environments, and lack of transportation and equipment
(Jaarsma et al., 2019; Mascarinas & Blauwet, 2018).
However, another significant blocker is the insufficient
flow of PA information, meaning that valuable PA in-
formation is not reaching the people who are looking to
access it (Jaarsma et al., 2019). Improving the flow of PA
information is not easy. But one of the keys is identifying
trusted collectives of influencers known as messengers,
and then helping these messengers understand the target
audience and use different types of delivery methods.
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with disabled people. Under the umbrella of a co-
produced project called ‘Get Yourself Active’, a study
found that disabled people also view social workers (SWs)
as credible and desirable messengers. As the authors
reflected:

The identification of SWs was significant as they had not
been highlighted as a key messenger group before by dis-
abled people in the physical activity literature. Not only was
this the first study in which SWs had been identified by
disabled people as key physical activity messengers, but
disabled people also often viewed SWs as “better” mes-
sengers than health professionals. ((Smith & Wightman,
2019), p. 3428)

Extending the cited study, Smith et al. (forthcoming)
established nine evidence-based reasons why SWs should
promote PA for disabled people. Two of such reasons are
that HCPs do not want to be the only professional group of
PA messengers, and that interprofessional collaboration
between health and social care professionals is more ef-
fective. Despite the existing rationale, SWs remain largely
unaware of their potential as PA messengers and have not
received any training in order to develop their knowledge,
confidence and skills. This means that a good opportunity
to support disabled people reach relevant PA information
is currently being missed.

To initiate a paradigm shift, a project funded by
Sport England and the National Institute for Health
Research called ‘Moving Social Work> (MSW) was
launched. Set in the UK, the purpose of this ongoing
project is to provide structured training and education
for the SWs of today and tomorrow on how to suc-
cessfully promote PA for disabled people. MSW is an
‘Equitable and Experientially-informed’ co-production
project (Smith et al., 2022). This means that equitable
partnerships between different people with relevant
lived experience shape the research from beginning to
end. Conceived together with The Moving Social Work
Co-production Collective, the first stage of MSW
consisted of building evidence to inform the design of a
training programme prototype. To do so, two studies
were designed.

The first study was a scoping review. With this, we
learned valuable lessons about how HCPs have been and
are being trained in PA promotion, specifically what
contents they are taught and how (Netherway et al., 2021).
Although this knowledge was useful, we could not merely
transport what has been done in the realm of health care to
social care. General practitioners, for example, and SWs,
have different professional standards and interests. Part-
ners from the co-production group, including but not
limited to disabled people and SWs, highlighted the need
of taking these differences into account, and called for

training resources that suit the skills of SWs, as well as
their professional ethos and culture.

Considering the foregoing, the second study aimed to
determine which culturally appropriate contents and
teaching methods should be used in the training pro-
gramme prototype. Additionally, it aimed to identify what
are the potential barriers that could jeopardise the intended
success of the programme in action. To conduct such a
study, we used a Delphi method. This method has been
recommended for curriculum design in higher education
since the 70’s (Reeves & Jauch, 1978). Moreover, recent
studies used it to develop training programmes in PA
promotion. For instance, Wattanapisit et al. (2019) used it
to identify and prioritise key elements for PA counselling
in medical education, arguing that ‘the characteristics of
the Delphi study, using a series of questionnaires, helped
to achieve the consensus of expert opinion and avoid
problems arising from a few powerful participants and
group pressures’ (p. 1).

Participants selected for our Delphi study included
experts in physical activity and health, social work and
disability, with some experts being experts in two or all
these domains, and having experiential knowledge (e.g.
having a long-term impairment). Sixty experts were ini-
tially recruited, and twenty filled in the third and last
questionnaire round. The results of the Delphi study are
published in Monforte et al. (2022) and summarised in the
Figure 1. This figure will have an important role in this
article for reasons revealed later.

As can be observed in the Figure, 8 contents, 7 teaching
methods and 10 potential barriers crossed the established
consensus threshold in the Delphi study. According to the
logics of the Delphi method, the training programme
prototype would be composed of the mentioned items. In
parallel, including the items that did not reach consensus
(i.e. those that were not rated as important or indis-
pensable by at least 80% of the experts in the last round)
would not be a priority or would not be recommended.

The evidence from this Delphi study was regarded by
people involved in the project as incredibly useful insofar
as it offered more specific elements of PA promotion
training than the available literature. Simultaneously,
however, the study provoked a slight but significant
dissatisfaction among researchers, experts and co-
production partners.

First, researchers involved in the project reflected that
the Delphi atomized those who participated in it, and that
access to the rationale underpinning their preferences was
limited. Second, although some experts said to us that they
‘enjoyed the process’ and ‘learned from it’, others were
critical with the Delphi. For example, one expert com-
mented: ‘I didn’t like it. I’'m much happier talking about
the issues... I can see why you would do it because
presumably that [i.e. the Delphi Method] does fit some
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The number of experts that deemed an item indispensable are represented in black. The number of experts who regarded an item as
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not reached consensus because just |12 experts considered it indispensable (10%) or important (50%).
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people, but it doesn’t fit me’. Similarly, another participant
said: ‘I found the [Delphi] process a bit limited in terms of
what you could say (...) It didn’t feel like I was getting
into the depth of why we were making our points’. Finally,
some members of the advisory board and the co-
production collective of the project said that they were
interested in knowing more about the experts’ ideas and
why they left some key content outside consensus.
Overall, everybody was on the same page: conducting a
follow-up study on expert opinions was pertinent.

In a focus meeting with the Moving Social Work Co-
production Collective, we considered the practical con-
sequences that this new research could have for the whole
project. Some suggested that the study would help us
constructing a more detailed and coherent training pro-
gramme prototype. Others highlighted the usefulness of
gathering specific recommendations on how to apply the
identified teaching contents and methods to real practice.
Admittedly, however, much of the interest about doing
this research was curiosity driven. We all craved to hear
the voices of the experts and know more about the
background and meaning of their opinions. The question
we asked ourselves was: What would we find out if we
talk to the experts? However imprecise, this became our
research question.

Methods and Methodology

Philosophical Stance

The design of this study is underpinned by ontological
relativism (i.e. reality is multiple and mind-dependent)
and epistemological constructionism (i.e. knowledge
about reality is constructed and subjective). More con-
cretely, the study is inspired by dialogism, which as-
sumes that individuals are relational beings who
construct knowledge through an open-ended dialogue
with other people (Frank, 2005). As Wells et al. (2021)
suggested, a dialogical approach can be particularly
suitable for research teams that wish to ‘privilege the
voices of co-researchers from diverse social, political,
and epistemic positions’ or, put differently, to ‘democ-
ratize expertise by recognizing various kinds of
knowledge’ (p. 499). As such, dialogism serves as a
coherent philosophical base for co-production processes,
insofar as it opens a dialogical space that allows aca-
demics and non-academics establishing equitable part-
nerships and working together in the production of
knowledge.

The Co-Researchers and Their Critical Friends

As highlighted, members of the MSW co-production
group expressed their willingness to know more about

the Delphi experts’ views and called for qualitative in-
terviews to generate further knowledge. Accordingly, they
were asked if, and how, they would like to be involved in
the interview study.

Javier, the lead author of the Delphi study, prepared an
easy-read document explaining what becoming a co-
researcher in this study would involve. That document
was largely inspired by (Smith et al., 2022) as well as the
published and unpublished work of Liddiard et al. (2019).
Additionally, Javier organised a drop-in session with
people in the co-production group to clarify any doubt
amongst those interested. Two members of the group,
*SecondAuthor* and *ThirdAuthor*, expressed their
willingness to participate. *SecondAuthor* is a carer and
a sport, health, and leisure professional who works in a
local community to help disabled people get active.
Meanwhile, *ThirdAuthor* is a qualified social worker
whose work has focused on supporting disabled people.
The remaining co-production members (including dis-
abled people, activists, social work lecturers, students and
professionals, and physical activity champions) agreed to
be ‘critical friends’ of the interview study, that is, to offer
their feedback and challenge the work by the core research
team comprised by the first three authors. (Smith et al.,
2009), the lead investigator of the MSW project and an
expert on qualitative interviewing, dialogism and co-
production (see blinded-for-peer-review), joined the
study as a critical friend too. Hence, the rigor of this study
is enhanced by two kinds of critical friends: key people
with relevant lived experience or experiential knowledge,
and a prominent scholar with relevant academic
knowledge.

Deciding on the Style of Interviewing

In a series of videocalls, the three leading co-researchers
dialogued about how to collect interview data, and what
type or combination of types of interviews could be used.
Resulting from this dialogue, different decisions were
made. First, the interviews would be carried out via Zoom.
This was an easy resolution insofar as both the experts and
the co-researchers lived in different geographical loca-
tions across the UK. Javier reviewed recent literature on
the challenges, opportunities and recommendations in
Zoom interviewing (e.g. Archibald et al., 2019; Fouda,
2020; Oliffe et al., 2021). Then, he discussed key points
with Chris and Shaesta who, being Zoom users them-
selves, clearly understood the concessions involved in
having conversations through videoconference.

Second, it was agreed data-prompted interviews
would be used. This method refers to the use of data
gathered prior to the interview as a way of stimulating
and facilitating discussion during the interview
(Kwasnicka et al., 2015). Namely, it was decided to use
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as a prompt the Delphi results and, more concretely, the
Figure 1 displayed earlier in this paper. This would be
displayed during the interviews using the ‘share screen’
function of Zoom. Finally, the three co-researchers
decided to conduct dyadic interviews, which involve
two, as opposed to one single interviewee in each in-
terview. It has been argued that this kind of interview
combine some of the advantages of the focus group
interview (e.g. the opportunity for participants to
support and prompt each other) while reducing some of
its drawbacks (e.g. the limited access offered by larger
groups to detailed responses from each participant)
(Caldwell, 2014; Morgan et al., 2013). In our context,
dyadic interviews were chosen to originate dialogue
between experts falling under different areas of ex-
pertise (e.g. physical activity/social work). In a Delphi
study, experts are free of direct interaction with other
experts, and thus their views are to be evaluated on their
merit only (Hirschhorn, 2019). In dyadic interviews, the
logic is inversed: the views of an expert are created from
interaction with another expert and evaluated in relation
the other expert’s views.

Following the above decisions, Javier, Chris and
Shaesta co-designed an interview guide. Figure 1 was its
central component. As visual methods scholars have
discussed, the idea is that using a visual material (such as a
figure) as a prompt ‘may be more linguistically flexible
than an interview schedule’, in that discussion of the
figure ‘can pave the way for wider dialogue’ (Leonard &
McKnight, 2015, p. 632). The figure would be presented
to the experts, and the principal task of the interviewers
would be facilitating discussion around it. Shaesta showed
concern about the complexities of this task and the re-
alisation that every interview would be different from the
rest, and largely unpredictable. She asked: ‘What if we do
not know what to ask? Wouldn’t it be better to have some
prepared questions?’ Following further conversation,
‘pocket questions’ were designed to support the inter-
viewing process (Smith & Sparkes, 2016).

Participants and Recruitment

The participants of this study are key experts that took part
in all the rounds of our previous Delphi study. At the end
of the Delphi, we asked them to indicate if they would be
willing to participate in a follow up research. From a
group of 20 participants, six voiced their readiness to
participate. As Malterud et al. (2016) sustained, the more
relevant information a sample has, the fewer participants
are needed. However, despite that the six highly qualified
and influential experts alone could (arguably) provide
very rich information, we hoped to get a more varied range
of dyads. Hence, we persevered until four more partici-
pants accepted. The final sample of 10 experts equals the

50% of the sample that responded to all the questionnaire
rounds of the Delphi study.

Our first attempt was to assign the dyads purposively
through using Doodle, a web-based scheduling tool,
useful to set up meetings with team members and par-
ticipants. To start with, we created two Doodle surveys
and sent them to two pairs of experts. None of the
schedules matched. At this point, we realised about the
actual complexity of managing five schedules (three co-
interviewers and two busy interview participants per in-
terview). We recovered from this recruiting failure (Clark
& Sousa, 2020) by setting another strategy, which con-
sisted of asking all the participants to fill a single doodle.
One expert emailed us to express that she changed her
mind; she preferred to participate in the next participatory
stage of the project, instead of the interview study. Thus,
another effort was made to recruit one more participant.
Eventually, the dyads were formed based on availability.
Relevant information about the participants (names are
pseudonyms) is shared in Table 1. The participants gave
their written consent to voluntarily partaking in this study
and were offered a £20 thank you voucher conditional
to the interview completion. The study has the ethical
approval of Durham University (SPORT-2020-02-
18T17 18 37-dmgf98).

Using Multiple Interviewers

The possibility of using multiple interviewers in qualitative
research is not new. Bechofer, Elliott and McCrone
(Bechofer et al., 1984) suggested that involving more than
one interviewer can provide a greater sense of a casual
conversation rather than a formal interview, but also fa-
cilitate issues such as observing reactions, changing the
subject, and employing diverse interviewing tactics
throughout. Although challenging, group interviewing was
suitable for this co-produced research, which intended to
include the three main co-researchers in every research
stage. Initially, the three co-researchers were available to
conduct the interviews altogether. However, Shaesta could
not participate in the first interview given the incompati-
bility of her agenda and the experts’. She participated in the
next two interviews, but further job obligations first and
unexpected personal problems later made impossible for
her to keep involved in the remaining data collection.
Largely, then, the work was conducted by two interviewers.
Recent literature has signalled the potential affordances of
using two interviewers and offered diverse recommenda-
tions (Monforte & Ubeda-Colomer, 2021; Velardo &
Elliott, 2021). For example, Monforte and Ubeda-
Colomer suggested that it is important for the inter-
viewers to keep a constant dialogue between interviews in
order to attune with one another or — as often phrased in
dialogical inquiry — to ‘fusion horizons of understanding’
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Table 1. The Participants.
Years of
Dyad Name Pronouns Expertise experience
| Sean He/Him  Sean is the funder of a leisure company that works with social care coordinators and workers >20
to help disabled people get active using direct payments.

Bob He/Him Bob works in a local council to promote inclusive sport and PA for disabled people. Bob was >20
born with a physical impairment, which means that he has more than 30 years of lived
experience.

2 Sue  She/Her Sue is a world-leading professor of education, and the principal carer of a person with >20
intellectual disability.

Tim  He/Him Tim is the president of an international disabled sport association that helps thousands of <20
disabled people enjoy being active.

3 Eva  She/Her Evais a PA champion. She works for the UK government and she is the CEO of a health >20
promotion initiative.

Ceri  She/Her Ceri is the head of disability in a public sector organisation. She leads several projects to <l0
increase the PA levels of disabled people.

4 Rafa He/Him Rafa is the director of a nation-wide charity that promotes inclusive PA through community >20
engagement programmes.

Navi She/Her Naviis a social worker involved in an adult social care team. She is interested in how can social <l0
workers to promote PA among disabled people and other population. She is also a CPD
promoter.

5 Ben He/Him Ben is a regional locality manager of a charity for adult social care in the UK. >20

Fiona She/Her Fionaisa PA champion. She is a community manager in a leisure charity where she focuses on >20

promoting recreational and health-enhancing PA.

(Frank, 2011). Consistent with this suggestion, Javier and
Chris interchanged emails on a regular basis and met via
Zoom before and after each interview to exchange ideas
and broad each other’s perceptions about the study.

The constant exchange between the two interviewers not
only helped in developing the data collection process but
also impacted on upcoming tasks such as the analysis. That
became obvious when, one week after the last interview, we
met to discuss potential issues of power and authority that
could arise during the analytical process. This discussion
was guided by some questions inspired by criteria for
judging the quality of co-produced research (Smith et al.,
2022), such as: Did non-academic researchers feel that their
contributions were genuinely engaged with and made a
difference to the decisions that were made? To what extent
did they believe their personal skills and insights con-
tributed to the research and were valued? Was power shared
between academic and non-academic researchers? In en-
gaging with these questions, Chris expressed:

I had my own assumptions and bias, you know, there is an
academic in the room... there is an immediate feeling of,
historically, throughout my own education, that an academic
is always somebody that knows more than me. But when we
talk about co-production, as we conducted each interview,
my perception of the power has changed. It has levelled out to
the point now where I think, you know, we got a really good
levelled balanced relationship in terms of academic-non-
academic, or just two people.

Certainly, that power differentials are not perceived does
not mean that they do not exist — concepts such as symbolic
violence (Bourdieu, 1998) help us understand that. Simply
put, symbolic violence is an imperceptible but effective
form of violence that is exercised upon a person with his or
her complicity. Its effectiveness lies in its misrecognition:
people subjected to symbolic violence may be subjected to
unequal power relationships but not recognise them as such.
Put in context, this means that perceptions of power balance
from Chris should not be considered an evidence of actual
power balance, since inequities in power may remain in-
visible for him. Having said that, co-production is about
trusting, not invalidating, people’s perceptions. Dis-
regarding or invalidating Chris’ image of an equal part-
nership would also be a form of symbolic violence. So,
what is to be done? From our perspective (Smith et al.,
2022), the soundest way out is to maintain honest con-
versations regarding how co-researchers ‘are working to-
gether, how they respond to conflicting views, and how
their assumptions, power, and lived experiences influence
the conversations’. Consistent with this perspective, Javier
and Chris agreed to keep exchanging challenging questions
about their positionality during the whole analytical
process.

Dialogical Analysis

Wells et al.’s (2021) proposed seven dialogical inquiry
steps to conduct a ‘receptive, open-ended process of
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meaning-making’ among a team of three persons or more.
However, Shaesta could not join the analysis stage either
as her personal issues persisted. This left us with two
analysts and therefore with the need of finding or crafting
another analytical process. Eventually, Javier found a
model detailed in Hermans (2006) but originally for-
mulated by Markova (1987) and Linell and Markova
(1993). Although the model serves the purpose of re-
searching the dialogical self between different self-
positions (as opposed to different people), the three
steps of the model were applicable to our dialogical re-
lationship. Adapted to our context, the steps read as
follows:

Step 1: A to B. One co-researcher directs a statement to
the other co-researcher. For example, co-researcher A
may state: ‘This is how I see it’ or, “This is my in-
terpretation of what participants were discussing’
Step 2: B to A. Co-researcher B responds to co-
researcher A’s statement. For example: ‘I have an-
other way of seeing it” or, ‘I see your point, but my
interpretation is slightly different’ or ‘focuses on a
different issue’.

Step 3: Co-researcher A modifies to a lesser or greater
extent his or her initial statement: ‘Now I see it dif-
ferently’ or “Your point made me think in another way’
or ‘your view supports mine but adds to it’. Here, the
point is not to change the initial statement, but rather to
remain open to be influenced by the other’s point of
view.

Javier introduced the model to *SecondAuthor*, who
was keen to try it out. Both agreed to avoid what qual-
itative scholars call proceduralism, which means treating
the steps like a baking recipe that researchers follow
faithfully to ensure a successful product. They also agreed
to immerse in the interviews and took notes independently
prior to using the model. To support note taking, they
engaged in the following analytical tasks.

First, they registered what Mitchell and Clark (2021)
called ‘data earworms’. This concept refers to the rep-
etition of participants’ quotes in one’s thinking, like
when a line of a given song gets stuck in one’s head. Data
earworms can be a single catch phrase from a participant,
or a variation of the same phrase uttered by different
participants, for example. The second task entailed
questioning data. For example, one key question was:
What does the interview data say to the previous Delphi
data? The third task consisted of identifying key mes-
sages that could inform the programme design
straightforwardly. The last analytical task involved
recognising instances in which one expert’s voice could
be heard in the voice of another expert. In dialogical
inquiry, this phenomenon is called resonance (Frank,

2011). Through resonance, Frye (1982) noted, ‘a par-
ticular statement in a particular context acquires a uni-
versal significance’. Resonance was explored in relation
to each dyad, between different dyads, and between
dyads and other voices outside the interviews (e.g. as
part of the academic literature and in policymaking
contexts). Following from this process, the co-
researchers met via Zoom to share and discuss their
findings and interpretations. In such discussions, they
actively tried to avoid the consensus fallacy, which refers
to the idea that an interpretation is valid when it can be
followed by all the researchers. As Smith and McGannon
(2018) argued, the chances of agreement among re-
searchers rise when interpretations are superficial and
thin. This does not mean that agreement should be
avoided at all costs. Doing so might be as misleading as
forcing agreement. As such, the point was to dialogue
around both agreement and disagreement, in order to
challenge each other’s interpretations and avoid settling
for the lowest common denominator. The three-step
dialogical model highlighted earlier proved to be a
useful tool in this respect.

The co-researchers recorded and studied the analysis
sessions that took place over Zoom and opened a docu-
ment that both could access to comment and respond to
each other. That is how, together, slowly, they wrote and
re-wrote the results, until a complete draft was produced.
This draft was discussed with members of the co-
production group. Shaesta and Brett were too part of
this feedback. Finally, member reflections were used
(Smith & McGannon, 2018). In particular, four partici-
pants gave us their feedback, which helped us adjusting
concrete parts of the manuscript.

Results

The data afforded by the interviews helped us enhance the
knowledge base built through the Delphi study in relevant
ways. Below, we present a selection of empirical findings
that illustrate how.

Contents to Include in the Education and Training
Programme Prototype

In the Delphi study, experts did not reach consensus to
include the social model of disability in the programme.
This was heavily problematised in the interviews. The
social model is a framework that conceptualises disability
as ‘the disadvantage or restriction of activity caused by a
social organisation that does not take into account people
who have impairments and excludes them from com-
munity life” (Haegele & Hodge, 2016, p. 197). During the
analysis of interview data, ‘the social model needs to be
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there’ was a data earworm for us. The importance of not
only including but privileging this content is illustrated in
the following choral quote which include textual cites
from all the interviews:

I’'m liking all the ticks (), but there’s some really huge
things here. So, the social model and health inequalities is the
one that really gets me. This should absolutely be over the
consensus threshold. I can’t believe it’s not there. I think it’s
really hard to understand things like barriers if you dion’t
actually understand social model. If there is ignorance about
health inequalities for people with learning disabilities, then
there’s even more reason it should be there. Social model up
front. It underpins everything.

In a similar fashion, some experts found personal
budgets way more important than highlighted in the
Delphi. For example, Ben said: ‘if you look at the care act,
physical activity is linked to the assessment, and the as-
sessments are linked to personal budgets, so it seems
difficult to understand how it doesn’t get consensus’.
Following discussion about this result, several experts
suggested that both the social model and personal budgets
might not have reached consensus due to the Delphi
participants’ assumption that SWs would already know
about these contents. In this sense, Tim suggested that a
‘checking should be done beforehand to make sure that the
assumed knowledge is there’. Sean contended: even if
students know about this, it is important to teach about how
the social model is embedded in practice and how personal
budgets can be use specifically to help disabled do PA.

Looking at Figure 1, the absence of a tick () next to
‘being active at home’ also called experts’ attention.
They highlighted four reasons why this content should
be incorporated in the programme. The first is con-
tingent: currently, the Covidl9 pandemic raises con-
cerns over the safety of being active outdoors. As Naivi
said: ‘People are still anxious about going out’. The
second refers to the environmental barriers that dis-
abled people face: because there are so many barriers
including lack of transport and inaccessible gyms, it is
more practical for some to stay home. The third is that
doing exercise at home is safe and cost-effective. The
fourth is that many disabled would benefit to be active
at home before going outside. Eva used her lived ex-
perience of disability as a case in point; doing PA at
home prepared her to take pleasure in activity outdoors.
The collection of at home workouts provided by Get
Yourself Active on their website was highlighted as a
useful resource for signposting. Other resources to
include in the training resources were recommended in
the interviews, such as the content from Richmond
group of charities, We are Undefeatable and the Social
Care Pack.

Learning Methods and Considerations for
Teaching the Training Programme Contents

The Delphi study positioned interactive discussions as the
most important method to deliver training the programme.
This was echoed in the interviews. However, what was
considered here was the question of who should be in-
volved in the cited interactive discussions. The experts
argued that people with lived experience and not just
students should be involved. ‘That’s going to be the most
powerful tool in teaching SWs’, asserted Bob. His dyad
agreed: ‘I would hope that things like What PA means to
disabled people is delivered and led by people with lived
experience’; and added: ‘Non-disabled people talking to
non-disabled people doesn’t challenge assumptions’. In
line with these reflections, the item ‘invited talks and
blogs’ was reassessed as much more important as in the
Delphi results. For example, Fiona commented that in-
vited talks and blogs can be helpful to gather a variety of
voices and ‘opening up the interactive discussions’.

Another method that can help open up discussions and
‘get examples of how people deal with things’ (Tim) is
case studies. Like in the Delphi, this method was regarded
indispensable, but three messages were added to
knowledge when interviews were conducted. First, case
studies should be presented in a way that is digestible for
SWs, as they can find a booklet full of detailed case
studies overwhelming (Bob). Second, case studies should
not merely present cases of success, but show as well how
things can go wrong (Sean). Finally, storytelling should be
used as it is an effective way of presenting case studies and
‘bring them to life, so that they have an emotional impact
on SWs’ (Ceri). Bob shared an example. First, students
would be presented with an example of the physical
activity trap, such as this video: https://www.youtube.
com/watch?v=JWpTxvtg744. Then they would be
asked: What can a social worker do to change this? Bob
recognised that this kind of question is difficult to answer,
and yet unavoidable. Asking uncomfortable questions
throughout the programme, stated Sue, is imperative.

Finally, the experts drew their attention to the item
named ‘scenario-based learning’. This item was defined in
the Delphi in terms of giving SWs the chance to visit the
scenarios where disabled people do PA and observe how
they do it. All experts gave positive arguments for why
this method reached consensus, except one, Sue. She
raised an important caveat:

Ifthe social worker wants to come and observe me having my
gym session, I wouldn’t be fine with that (...) They could
learn by asking me (...) Disabled people are constantly
observed by other people. If physical activity is for fun... it’s
another space where someone is going to come and look at
you. I’d be like: no, thank you.
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We mentioned this caveat in the interviews that fol-
lowed the one involving Sue. This includes the interview
involving Eva. Before hearing about Sue’s words, Eva
sustained that scenario-based learning could have a
‘massive positive impact’. After hearing the caveat, Eva
added that that gaining consent would indeed be essential
if this learning method is to be employed. The above
resembles the three steps in the dialogical model that
Javier and Chris used throughout the analysis. Eva said
something, Sue’s response was introduced, and then Eva
added to her initial statement to recognise Sue’s caveat.

Barriers that Can Compromise the Success of the
Teaching Programme (and How to Address Them)

In the Delphi study, experts agreed that diverse barriers
needed to be considered, but they did not have the chance
of discussing how these barriers can impact the pro-
gramme, and how they might be overcome. The interview
gave them this opportunity. First, the experts pointed out
that many of the barriers that achieved consensus in the
Delphi could be addressed before the training programme
content is introduced. Their propositions can be sum-
marised in two related tactics. The first is presenting a
strong rationale for why the training content matters for
people taking the course. That would help tackling bar-
riers such as lack of understanding and, by association,
lack of interest and commitment. As Bob argued, ‘If social
work students understand [the programme rationale]
better, they would be more interested’.

The second tactic is about appeasing SWs. Before
learning how to promote PA, SWs must feel assured that
the programme will not be asking them to shift their focus
from wellbeing, but the opposite. They need to appreciate
that PA is a means to take care of people’s social, mental
and physical wellbeing. Then, SWs need to be made
aware that they are not alone. They are not being asked to
get disabled people active on their own and with the lack
of resources they often limit them. They are seen and
should see themselves as a part of a wider gear which
includes other messengers, including occupational ther-
apists and physiotherapists. Experts suggested that
mentioning the word ‘multiagency’ would be useful to
communicate this point, as SWs are familar with it.
Equally significant is to avoid coercing SWs into PA
promotion and, instead, to share affirmative messages
like: promoting PA ‘will actually make your working day
more enjoyable, more productive, easier. You can have
exciting, fruitful conversations with people about making
positive changes in their life’ (Sean). Moreover, SWs
should also be convinced that the training and the future
work delivering PA messages ‘will not be hard work for
them’ (Rafa). They are not expected to act as physicians,

coaches, and psychologists. A caveat should accompany
this message: embedding PA as part of everyday con-
versation as a social worker will not be automatic. It will
take time, practice and reflection. Therefore, the training
leaders ‘need to tell SWs that they will be allowed to try
and fail and try again’. All experts emphasised the im-
portance of this point.

In addition, experts suggested that many of the barriers
privileged in the Delphi can be tackled through delivering
the training content. These include lack of understanding,
interest, commitment and confidence, but also the ste-
reotyped views that SWs may have on disability (e.g. the
perception that disabled person are too fragile to do PA).
For Sue, challenging potential assumptions or myths
about disability during the training is essential. It would
help address other barriers highlighted in the Delphi,
including risk aversion. The experts directly connected
with PA insisted that it is safe for disabled people to do PA.
To gain awareness about that, SWs need to be aware of the
evidence stating that PA benefits outweigh risks for dis-
abled people and people living with long term conditions
(Reid et al., 2022). More importantly, said the experts,
SWs need to listen to what disabled people say they can
and cannot do. In this respect, bad communication skills
can be a dangerous barrier, which in turn means that
‘communication skills is a vital content of the programme’
(Tim)

In the same way the programme needs to challenge
assumptions about disability, it must do the same with PA.
This can be done through core contents such as ‘Definition
and types of PA’. When delivering this content, the experts
suggested, it is important to stress that PA is much more
than sports and competition. It is about moving the body
in everyday contexts, and it might involve ‘open the front
door and do some gardening’ (Fiona), ‘dancing in the
kitchen’ (Eva) or ‘doing some cultural activities with
others’ (Sean and Ben). Overall, experts recommended
telling SWs that PA can be to feel hostile to people, but
also kind to them, and that reviewing assumptions of what
is PA can help them find the kindness in it. This is es-
pecially so when considering that some SWs might have
had negative PA experiences in the past, which fed into
them and removed them from all contexts of PA.

Finally, the experts commented on the barriers for
long-term success that do not lay on the feet of SWs alone.
They maintained that, even though it is key that SWs and
HCPs work together, both workforces often have an
uncooperative attitude. Bob commented that HCPs and
SWs ‘do not have honest discussions because everyone
feels that they are going to be told: you’re wrong’.
Likewise, Naivi affirmed that SWs ‘do struggle working
with HCPs. Not all the time we are in the same boat’.
Optimistically, Eva suggested that PA can help address
this tension and ‘be the space in which HCPs and social
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care professionals get together’. For this to be possible,
Ben argued that curriculums should converge: ‘the more
joint teaching we can do, the better’. That curriculums are
different might be problematic ‘because we know the
hierarchy of professions, and social care is not at the top’.
(Sue). In view of these points, addressing power imbal-
ances between SWs and HCPs appears to be the first
necessary step. In this respect, it would be important to
‘identify the things they have in common. Identify shared
goals and aspirations. Then there’s room to accept the
differences there. You don’t flag them up. You don’t
highlight the differences before you highlight the com-
monalities’. (Sean). To conclude this discussion, dyads
highlighted the importance of researching how HCPs and
SWs work together now, and how education could help
them work better in the future. ‘It’s something we will
have to think about’ is another data earworm that has
stayed with us.

Secondly, experts suggested that employers, senior
managers and national organisations such as Social Work
England need to endorse and back the training programme
to ensure its progress. As Ben said, ‘If it does not come
from the top, then it’s not going to be used on the ground
level’. In practice, this means recognising the work and
giving SWs’ incentives to promote PA, but also ‘being
more flexible to give SWs time to try out new things’
(Rafa).

Concluding Discussion

The curiosity-driven qualitative research presented in this
paper followed a previous Delphi study. As highlighted,
the Delphi study was conducted in order to design the
contours of a training programme prototype. This paper
has provided us with additional layers of knowledge on
experts’ opinions that could not be obtained through the
Delphi method. Moreover, it has allowed us to rectify
seemingly clear expert agreements on what the MSW
training programme prototype should include, and what
needs to be done to achieve long-term impact. We have
used the new qualitative evidence to refine the initial it-
eration of the programme prototype. Sections have been
added to our programme summary, and the structure of
our teaching resources have evolved. Overall, a much
more nuanced output has been developed that was con-
sidered more relevant, useful and useable.

Importantly, though, this research has not resulted in a
final output. On the one hand, a dialogical philosophy
does not tolerate finalising claims. A finalising claim says
the last word about what something is or can become,
preventing it from changing and evolving over time
(Frank, 2005). By contrast, dialogical inquiry ‘aims at
increasing people’s possibilities for hearing themselves
and others. It seeks to expand people’s sense of

responsibility (a Bakhtinian pun on response) in how they
might respond to what is heard’ (Frank, 2012, p. 37). In
this sense, the results of this research are not meant to
establish a definitive design for the training programme.
That is why we have been calling it training programme
prototype. The design of the training programme that we
have created drawing on the literature, the Delphi study,
and now this interview study, remains open to more
voices. This includes the voices of people with lived
experience, like those who experience disability. To
witness such voices, knowledge cafés have been recently
conducted. The knowledge café, or what is also called
World Café, is a research activity that allows having
unstructured conversations with and learn from margin-
alised voices (Netherway, et al., forthcoming). The 86
people with lived experience who have participated in the
MSW knowledge cafés engaged with the prototype it-
eration derived from this research, sometimes reinforcing
its components, sometimes challenging them. After the
cafés, some elements have stayed and are part of the new
iteration. Others have been amended or expanded, and a
few have been removed. The latest iteration of the pro-
gramme prototype is now being used to teach social work
undergraduate students and SWs in continual professional
development training. Staying with dialogical inquiry,
observations of the teaching and interview-based con-
versations with students and lecturers about their expe-
riences of participating in the programme testing will
inform the succeeding prototype iteration.

Besides generating empirical insights to advance the
MSW project, this article has provided contributions that
may be of interest to different audiences. These audiences
include researchers and practitioners interested in co-
production, and health and social care education. For
instance, this research has illustrated how co-produced,
dyadic and data-prompted interviews can be conducted,
and how a co-produced analytical process might look like
in action. Furthermore, it has presented original knowl-
edge on what kind of considerations revolve around PA
promotion training for SWs, and in doing so, it has helped
us understand the contemporary condition of both PA
promotion and social work. The process may also be
useful for others to help know how to create an evidence-
based training programme for other professionals, such as
occupational therapists, nurses and physiotherapists.
However, the most significant contributions of this article
are discussed below.

In the first place, this research has showed that dia-
logical inquiry and co-production are a good fit. This is (at
least) because of three interrelated reasons. Firstly, con-
stant dialogue is a necessary condition for the ethical and
practical success of co-production. Secondly, dialogue, or
at least how dialogue is idealised in dialogical inquiry (e.g.
Frank, 2005), refuses hierarchies between people as well
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as the ‘tyranny of the last word’ (Levinas, 1998, p. 141) —
which is conventionally uttered by the researcher.
Thirdly, dialogical inquiry offers ways of doing analysis
that are reasonably accessible for non-academics. Cer-
tainly, the ideas and language of dialogical analysis are
sophisticated, and can become as hard to reach as any
other complex form of qualitative analysis. We could
even call dialogism ‘high theory’. But, as Strom (2018)
argued, some exclusionary iterations of high theory can
and should be interrupted. Indeed, some core elements of
dialogical analysis such as the identification of reso-
nances can be made accessible without losing all their
substance. In the future, it would be worth formalising
the dialogical foundations of co-production. Although
excellent scholarship is being done to theorise co-
production which mentions the idea of dialogue, this
task is yet to be done.

In the second place, the research has called on us to
question whether a Delphi study alone can be the basis of
any educational programme, curriculum or policy agenda.
Although there are good reasons why consensus-building
methods such as the Delphi are privileged in policy re-
search, the present study has revealed that the pursuit of
consensus is likely to invest a superficial agreement with
righteousness, brush minority views under the carpet, fail to
collect concrete recommendations, and miss the heuristic
potential of conflict and relational thinking. In light of that,
using qualitative methods after a Delphi study can be very
important — not only to recognise dissent (Shrier, 2021) but
also to tackle it properly. Yet it is unlikely that the anecdotal
use of qualitative techniques allows exploring conflict in
depth. For example, from a qualitative stance it is inade-
quate to conduct short interviews and a content analysis,
whereby data are coded and analysed numerically. Al-
though this analysis might be a good addition within Delphi
studies (e.g. Krijtenburg-Lewerissa et al., 2019), it is un-
likely to capture the complexity and nuance of expert
knowledge. Against this, it is critical to engage with what
Braun and Clarke (2013) call ‘Big Q qualitative research’.
This refers to research that applies qualitative methods
within a qualitative paradigm, rather than a positivist one.
Big Q qualitative research thus avoids converting quali-
tative data through a quantitative framework, proceduralism
and taking things at face value. It asks questions through a
qualitative lens, including about why things may be that
way and how they could be otherwise. Vindications for Big
Q qualitative research and co-production pile up. Here, we
have added a modest example that can be used to support
such vindications. We hope it is useful and used.
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