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ABSTRACT ARTICLE HISTORY
Infrastructure for active travel (AT) is receiving attention as a low- Received 19 November 2021
cost, sustainable transport option that promotes physical activity. Accepted 28 July 2022

However, the planning and implementation of new AT

infrastructure often brings challenges. This review synthesises Walkina: cveling: .
P . . . alking; cycling; transport;
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designing, commissioning and implementing environmental review; qualitative

interventions to promote AT. Eight databases were searched for

studies containing qualitative data from stakeholders with direct

experience. Results were synthesised thematically. The risk of bias

was assessed using the CASP checklist for qualitative research,

and evidence quality using the GRADE-CERQual tool. A total of

21,703 articles were identified from database searches, with 35

studies included. Eighteen studies focused on infrastructure

promoting walking and cycling, fourteen on cycling and three on

walking. Fifteen studies were judged to have no/very minor

concerns, 12 had minor concerns, four had moderate concerns

and four were of serious concern. A variety of stakeholders were

influential, most commonly supportive elected leaders and

individuals in public and voluntary sectors. Inter-disciplinary

collaboration facilitated sharing of expertise and resources, and

upskilling was beneficial. Effective communication methods

varied between stakeholders and reason for communication.

Persuasive strategies included aligning with stakeholders

priorities and making the best use of evidence. Opportune
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moments to implement AT infrastructure were alongside non-AT
projects and exogenous events. Compliance with AT policies
could increase by embedding in higher level legislation. Political
support was important and fostered through not de-prioritising
cars and gaining external funding. The GRADE-CERQual found
high confidence in our findings, apart from the sub-themes
“Methods of communication” and “Political will” that had
moderate confidence. Our findings can assist stakeholders in
successfully navigating the process from conception to
implementation of AT infrastructure and inform future policy and
decision-making.

Introduction

Active travel (AT) is walking or cycling as an alternative to motorised transport for the
purpose of making everyday journeys (Public Health England, 2016). It has the potential
to address low levels of physical activity (Sahlqvist et al., 2012) and have beneficial health
outcomes (Celis-Morales et al., 2017; Patterson et al., 2020). It is an accessible, low-cost, sus-
tainable transport option (Ogilvie et al., 2008; Pucher & Buehler, 2008, 2017) that has societal
benefits such as reduced air pollution, traffic congestion and healthcare costs (Woodcock
et al, 2012). Evidence suggests that implementing environmental interventions that aim
to promote AT can be important in encouraging AT behaviours (Scheepers et al., 2014; Stap-
pers et al,, 2018), such as introducing bicycle lanes and improving the walkability of an area.
It has also recently been included in local and national health and transport policies (National
Institute of Clinical Excellence (NICE), 2020; World Health Organisation, 2018).

Multiple stakeholders play an important role and have real-world experiences and practical
knowledge in the process of designing, commissioning and implementing these changes,
and developing guidance to promote and inform AT interventions (Reis et al., 2016). These
stakeholders can come from a diverse range of backgrounds, for example, elected represen-
tatives, government employees, advocacy groups and public health and can contribute at
different stages of the process. However, often many challenges are experienced by stake-
holders in navigating these processes which can obstruct efforts (Reis et al., 2016; Watts
et al,, 2011). By aggregating the experiences of stakeholders from multiple contexts and dis-
ciplines, generalisable lessons may be learnt that could inform the actions of others. In par-
ticular, qualitative evidence synthesises have been highlighted as a key approach to
understand the needs, values, perceptions and experiences of stakeholders, which is crucial
in decision-making (Langlois et al., 2018). However, no previous review on this topic has
been conducted. Therefore, the purpose of this review was to explore stakeholders’ views
and experiences of developing guidance for, designing, commissioning and implementing
environmental interventions that aim to promote AT. This review has identified four overarch-
ing themes that could assist stakeholders in navigating the process: (1) successfully initiating
and maintaining collaborations; (2) securing and maintaining resources; (3) recognising and
acting on opportunities; and (4) navigating the policy and political environment.

Methods

This review searched eight databases for peer-reviewed articles containing qualitative
data on stakeholders’ views and experiences of planning and implementing
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environmental interventions to promote AT. This review uses the Enhancing Transparency
in Reporting the Synthesis of Qualitative Research (ENTREQ) criteria (Tong et al., 2012),
supplemented by Preferred Reporting ltems for Systematic reviews and Meta-Analyses
(PRISMA) (Page et al., 2021) and the STARLITE mnemonic (Sampling strategy, Type
of study, Approaches, Range of years, Limits, Inclusion and exclusions, Terms used, Elec-
tronic sources) (Booth, 2006). These provide guidance on how to report the
identification of studies and are recommended to enhance the quality of reporting (Flem-
ming et al., 2018).

Database searches

An initial scoping of databases was conducted to understand the amount of research and
how this review could add to the evidence base (Harris et al., 2018) using wide eligibility
criteria (available in the protocol). In brief, the original criteria had a broad definition of
infrastructure to promote physical activity (e.g. open spaces, walking and cycling infra-
structure for leisure), included non-peer reviewed articles, articles primarily using data
from documents and those focusing on non-adults (list of articles provided at https://
osf.io/wrg7b/). As qualitative synthesises are iterative and flexible by nature (Harris
et al., 2018), we then refined our criteria to focus on changes to the physical environment
that aim to promote AT, included only peer-reviewed journal articles to ensure high-
quality research and excluded articles focusing mostly on the analysis of documents
(e.g. policies and newspaper articles) as our main outcome of interest was first-hand
experiences of stakeholders. We also excluded studies that focused on non-adult popu-
lations. The protocol was pre-registered on Open Science Framework before commencing
database searching on 27 April 2020 (https://osf.io/wrg7b/) with an update on 2 Novem-
ber 2020 before the refined criteria was applied. The refined criteria are outlined in detail
below with included studies selected based on these criteria.

Eligibility criteria

Study designs

Studies were included if they contained qualitative data analysed using qualitative
methods (e.g. interviews, focus groups, surveys, ethnographic and mixed-methods).
This could be part of a larger study of any design. We excluded studies reporting quan-
titative findings as they would not provide informative insights to address our aims.
Studies had to be published in peer-reviewed journals.

Participants

This review used a broad definition of stakeholders due to the role of multisector and mul-
tidisciplinary stakeholders throughout the process (Reis et al., 2016). Eligible stakeholders
were those with direct experience of developing guidance, planning or delivering
changes to the physical environment that aimed to promote AT. Examples of eligible sta-
keholders included town planners, council staff, public health professionals, advocacy
groups, elected politicians and civil servants (examples not exhaustive), working at
local, national, transnational or global levels. Examples of individuals not eligible included
those working on individual level behaviour change interventions (e.g. walking group
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leaders), academics and users of AT infrastructure. Studies that included both eligible and
ineligible stakeholders were included if the findings were presented separately.

Intervention

Interventions were defined as “any change in the physical (i.e. natural) environment or the
urban or constructed (i.e. built) environment that subconsciously or consciously relates to
a social group or population and their walking and cycling behaviour, regardless of
whether or not they have the aim of improving health” (Panter et al., 2019, p. 3). Interven-
tions could be of any scale. Studies could also focus on the experiences of stakeholders in
developing guidelines/policies that have the potential to inform AT infrastructure. Studies
focusing exclusively on individually-delivered behaviour change interventions, media/
public awareness campaigns or groups using the infrastructure (e.g. cycling groups)
were excluded as the aim of the review was to focus on those directly involved in the
process of changing the physical environment to promote AT.

Context
No restrictions were placed on context or location.

Phenomenon of interest

Qualitatively analysed data were extracted relating to the experiences and views of stake-
holders from the results and discussion sections of articles. This could be primary data
(e.g. participant quotes) and/or authors analysis or interpretation of the data. We
focused on: (i) experiences of successfully developing guidance for, planning and imple-
menting changes to the physical environment that aims to promote AT; (ii) the processes
involved and how decisions are made. No exclusion criterion was applied to the type of
qualitative analysis.

Language
No language restriction filters were placed on database searches, and articles in any
language identified through our searches were judged against our inclusion criteria.

Information sources and search strategy

Electronic searches

We searched databases from a range of disciplines from inception on 27 April 2020:
MEDLINE, Embase, CINAHL, Cochrane database (CENTRAL), PsycINFO, ASSIA, Web of
Science and Transport Research International Documentation (TRID) database. The
search strategy was developed with input from a medical librarian, including key word
and subject headings relating to the concepts: (1) Physical environment/Active travel
AND (2) Policymakers/Stakeholders AND (3) Qualitative research. Terms used for
concept (1) were based on Smith et al.’s (2017) systematic review search strategy and
terms used for concept (3) were those recommended by Cochrane for qualitative research
(University of Texas, n.d.). Searches were based on the MEDLINE search strategy (Sup-
plementary Table 1), with the modification for database-specific terms.
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Study records

Results from the database searches were imported into Covidence software (Veritas
Health Innovation, n.d.) and duplicates removed. An initial independent piloting of 400
articles was conducted to test the inclusion/exclusion criteria. Study titles and abstracts
were screened, and full-text papers were obtained when titles and abstracts were relevant
or eligibility was unclear. Articles meeting the refined inclusion criteria were included in
the review. All stages were conducted independently by two researchers (ERL and KE/HF/
CF/CX). Throughout, in cases of disagreement, eligibility was discussed and a third author
consulted (JP) to reach consensus. Reviewers were not blinded to authors, institution or
journal.

Other search methods

Studies eligible for inclusion identified from our database searches had their reference
lists searched for potentially eligible studies and citation searches using Google
Scholar. A bibliography of included studies identified through these searches was circu-
lated to the review team and corresponding authors of included studies to ensure
studies were not overlooked.

Data collection process

Data were extracted and a 25% sample verified using a data collection form in Microsoft
Excel that was piloted on three articles to ensure an appropriate breadth and depth of
detail was captured (copy of form at https://osf.io/wrg7b/).

Qualitative data were extracted verbatim from articles in NVivo software v12 (QSR
International Pty Ltd., 2018), focusing on the results and discussion sections (Thomas &
Harden, 2008). Quotes from participants, themes and sub-themes, explanations, hypoth-
eses or new theory, observational excerpts and author interpretations of data were
extracted (Noyes et al., 2018).

Risk of bias (quality) assessment

The quality of each study was assessed against the Critical Appraisal Skills Programmes
(CASP) checklist for qualitative research (2018). This is a structured approach to the critical
appraisal that helps users to make judgements rather than apply arbitrary scores. This was
appropriate for the study design and enabled the studies to be judged on its trustworthi-
ness, and its value and relevance in a particular context. An additional criterion was added
to give an overall assessment of the risk of bias for the study (“Overall assessment of meth-
odological limitations”), using the findings for the other CASP criteria. The classifications
for this criterion were “no or very minor concerns”, “minor concerns”, “moderate con-
cerns” and “serious concern”. For studies that included both quantitative and qualitative
methods, this was completed for qualitative components only. Studies were not excluded
from the review based on assessment. The judgements for the criterion “Overall assess-
ment of methodological limitations” was used in the Grades of Recommendation, Assess-
ment, Development, and Evaluation—Confidence in the Evidence from Qualitative Reviews
(GRADE-CERQual) tool (Lewin et al., 2015) to assess confidence in sub-themes.
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Data synthesis

Data from the results and discussion sections were analysed using thematic synthesis
(Thomas & Harden, 2008) in NVivo v12, using a “solution lens” to focus on strategies
perceived by stakeholders in studies to solve problems and overcome challenges
encountered in the planning and implementation process (Watts, 2017). This approach
would provide findings that could inform the actions of other stakeholders. The syn-
thesis took place in three stages, using an iterative approach: “line-by-line” coding of
the text of primary studies; organisation of these codes into related areas to construct
“descriptive” themes; and the generation of “analytical” themes (Thomas & Harden,
2008). The analysis was conducted primarily by one researcher (ERL), with findings itera-
tively discussed throughout the analysis process.

Results

After duplicate removal, 21,703 titles and abstracts identified from databases were
screened, and 874 full-text articles were assessed. An additional 13 articles were identified
through other sources, resulting in 35 studies meeting the refined inclusion criteria
(Figure 1).

Study characteristics

Of the 35 included studied, 14 (40.0%) focused on changes to the environment to
promote cycling, three (8.6%) on walking, and 18 studies (51.4%) on both walking and
cycling. Most studies (n = 26; 74.3%) used a case study design focusing on general experi-
ences of implementing changes throughout one or multiple cities/areas. The majority of
studies were conducted in North America (n = 14; 40.0%) and Europe (n = 14; 40.0%), and

Figure 1. PRISMA diagram of studies.

— [ of studies via ] [ Identification of studies via other methods ]
= "
2 Records identified from 8 Duplicate records removed before Records identified from other
i screening: methods (n=13)
= (n=27,384) (n =5,681)
z Authors & experts (n=4)
3 Reference lists (n=6)
Citation searching (n=3)
Records excluded
Records screened
(n=21,703) (n=20,806)
Reports sought for retrieval Reports not retrieved
(n=897) (n=23)
i Reports excluded Reports So('ﬂ' f)cr retrieval Reports not retrieved
2 (n=713) (n=0)
= - Not original research: 44
3 Reports assessed for eligibility in Conference abstract: 62 i
3 scoping search No qualitative data: 99
(n=874) Ineligible infrastructure: 343
Ineligible interviewee: 70 Reports assessed for eligibility
i Other: 95 (n=13)
Reports assessed for eligibility Reports excluded
with refined criteria (n=139)
(n=161) Not AT: 99
Children: 11
e i Not published: 25
Document: 4
Studies included in review
(n=35)
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focused on urban/sub-urban areas (n = 31; 88.6%). Most studies used individual interviews
(n=34; 97.1%), supplemented by other qualitative methods. One study was published in
French (Saidla et al., 2017) but, the author kindly provided a translation (Table 1; Sup-
plementary Table 2).

Risk of bias (Quality) assessment

Judged upon the CASP criteria, for the studies of overall risk of bias, 15 studies (42.9%) had
no or very minor concerns, 12 (34.3%) had minor concerns, four (11.4%) had moderate
concerns and four (11.4%) were of serious concern. See Supplementary Table 2 and
https://osf.io/wrg7b/ for further detail on each category. The findings of the GRADE-
CERQual are presented.

Synthesis of qualitative findings

Based upon our “solution lens” analysis, four overarching themes were identified: (1) suc-
cessfully initiating and maintaining collaborations; (2) securing and maintaining
resources; (3) recognising and acting on opportunities; and (4) navigating the policy
and political environment. These themes were non-exclusive and interconnected. A
summary of findings are presented in Table 2. Additional quotes, information on
context and comparisons between walking and cycling infrastructure are available at:
https://osf.io/wrg7b/.

Table 1. Summary of study characteristics.

Number of studies n (%)

Active travel mode

Walking and cycling 18 (51.4)
Cycling 14 (40.0)
Walking 3(8.6)
Continent*

North America 14 (40.0)
Europe 14 (40.0)
Australasia 5(14.3)
Asia 2(5.7)
Latin America and Caribbean 1(2.9)
South America 1(2.9)
Multi-country 5(14.3)
Setting

Sub-urban/urban 31 (88.6)
Rural/sub-urban/urban 3 (8.6)
Rural/sub-urban 1(2.9)
Methods*

Individual interviews 34 (97.1)
Focus groups 4(11.4)
Workshop/event 3 (8.6)
Surveys with open ended questions 3 (8.6)
Participants*

Public sector 35 (100.0)
Voluntary sector 21 (60.0)
Private sector 8 (22.9)
Research sector 5(14.3)

*Studies are represented in more than one category.


https://osf.io/wrg7b/
https://osf.io/wrg7b/

TRANSPORT REVIEWS (&) 485

Table 2. Table of review findings.

Level of
Theme Sub-theme Summary confidence*
1. Successfully initiating 1.1 Identifying the right A variety of individuals were perceived
and maintaining people and building influential in the process, most
collaborations networks commonly politicians. Having a network
of individuals from differing
1.2.1 Methods of backgrounds was beneficial.
communication Effective communication methods varied

between stakeholders and the reason for
communication. Strategies included
using formal processes, political
channels, media, in-person awareness-
raising activities and co-design with
1.2.2 Making persuasive communities.
arguments Strategies to overcome limitations of
evidence included using evidence from
other contexts, routinely available data
and piloting temporary infrastructure.
Convincing rationale were perceived to
be economic, health, environmental and
2. Securing and demonstrating public support.

maintaining resources Collaboration with other stakeholders
helped leverage funding and share
resources. Funding could be reallocated.
Funders looked positively on community
involvement in applications. Upskilling
was required to support staff and
communities, such as training, and
prioritising of activities may be

3. Recognising and necessary.
acting on Opportunities to implement AT
opportunities infrastructure were exogenous events

and tying into non-active travel focused
projects. This requires the right person

4. Navigating the policy and timing, and sufficient resources.
and political 4.1 Influence of policy Guidance could potentially hold
environment and guidelines developers to account however, they

were generally given little attention or
not enforced. There was the need for
active travel to be embedded in
legislation. Stakeholders should provide
input into updates of standards/policies
4.2 Political will and documents cross-referenced.
Political support was important however,
often they were risk adverse. Using
persuasive arguments could foster
support, ensuring cars are not de-
prioritised, and gaining external funding.

*Based on GRADE-CERQual assessments; Green = High, Yellow = Moderate.

© 0 e o 00

Theme 1: successfully initiating and maintaining collaborations
Two sub-themes were identified: (1.1) Identify the right people and building networks and
(1.2) Communicating to influence change.

Sub-theme 1.1: identifying the right people and building networks
Participants in numerous studies (n = 17) highlighted particular individuals or groups per-
ceived to be influential in the process of planning and implementing AT infrastructure
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(Adams et al., 2017; Aldred et al., 2019; Cole et al., 2010; Dodson et al., 2014; Grant et al.,
2011; Jones & de Azevedo, 2013; Koglin, 2015b; Le Gouais et al.,, 2019, 2020; Lenker et al.,
2016; McAndrews et al., 2018; Mrkaji¢ & Anguelovski, 2016; Richards et al., 2010; Saidla,
2019; Wilson & Mitra, 2020; Zhao et al., 2018; Zwald et al., 2017). Most commonly reported
were supportive elected leaders (Aldred et al., 2019; Cole et al., 2010; Grant et al., 2011;
Koglin, 2015b; Mrkaji¢ & Anguelovski, 2016; Saidla, 2019; Wilson & Mitra, 2020; Zhao
et al.,, 2018; Zwald et al., 2017). Other individuals tended to be working in the public or
voluntary sectors.

Participants elaborated on reasons and qualities of individuals perceived to be ben-
eficial to the planning and implementation process. Five studies reported job-related
factors, including the ability to act and mobilise resources, authority, work load
capacity, having established networks and opportunity to collaborate, and relevance
of their role to AT (Adams et al., 2017; Aldred et al, 2019; Grant et al, 2011; Le
Gouais et al,, 2019, 2020). Participants in seven studies highlighted understanding or
taking time to familiarise themselves with local contextual issues and processes
(Adams et al., 2017; Field et al., 2018; Grant et al., 2010, 2011; Le Gouais et al., 2019;
Lubitow et al.,, 2016; McAndrews et al., 2018). Personal qualities were perceived as
important with four studies highlighting stakeholders who could have difficult conver-
sations with collaborators or those opposing the infrastructure (Aldred et al, 2019;
Dodson et al., 2014; Grant et al., 2011; Le Gouais et al, 2019). For example, Aldred
et al. (2019) noted the role of local figureheads who were “ ... willing to risk internal
opposition or stakeholder/voter displeasure ... " (p. 152) in relation to bicycle infrastruc-
ture in the UK. Participants in ten studies commented on stakeholders showing passion
and commitment to the project (Adams et al., 2017; Aldred et al., 2019; Cole et al., 2010;
Dodson et al., 2014; Lambe et al., 2017; Le Gouais et al., 2019; Mrkaji¢ & Anguelovski,
2016; Richards et al., 2010; Zhao et al., 2018; Zwald et al., 2017). Studies noted that sta-
keholders having experiential knowledge of AT improved their knowledge of good
infrastructure design (Aldred et al., 2019; Dodson et al., 2014; Jones & de Azevedo,
2013; Richards et al.,, 2010; Zhao et al., 2018). Participants also perceived in Australia
and Brazil that “ ... being seen on your bike..."” (Richards et al., 2010, p. 6) and “...
setting an example and cycling themselves” (Jones & de Azevedo, 2013, p. 213) was
an effective type of advocacy.

Participants highlighted the importance of having a network and partnerships with
other stakeholders. Multiple studies (n=14) emphasised valuing a mix of professional
backgrounds and expertise in collaborations (Adams et al, 2017; Allender et al.,
2009; Cole et al., 2010; Dodson et al., 2014; Field et al., 2018; Grant et al., 2011;
Koglin, 2015a; Le Gouais et al.,, 2019; Lenker et al., 2016; Lubitow et al., 2016; McAn-
drews et al., 2018; Saidla, 2018; Saidla et al., 2017; Witten et al., 2018). For example,
Dodson et al. (2014, p. 4) stated regarding a “complete streets” intervention in a US
town that “... participants noted that the diversity of support may have been one of
the greatest strengths of this movement”. Furthermore, Adams et al. (2017) suggested
identifying existing stakeholder groups (e.g. advocacy groups) that have already estab-
lished networks.

Based on our GRADE-CERQual assessments, we have high confidence that this sub-
theme is a good representation of the phenomenon.
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Sub-theme 1.2: communicating to influence change
Sub-theme (1.2) Communicating to influence change was divided into (1.2.1) Methods of
communication and (1.2.2) Making persuasive arguments.

1.2.1: Methods of communication. Participants in numerous studies (n=15) provided
strategies they perceived effective to facilitate communication and collaboration with sta-
keholders across other professions or organisations (Adams et al.,, 2017; Dodson et al.,
2014; Guell et al., 2017; Jones & de Azevedo, 2013; Koglin, 2015a; Lambe et al., 2017; Le
Gouais et al., 2019; Lubitow et al., 2016; McAndrews et al., 2018; Richards et al., 2010;
Wang, 2018; Whitney et al., 2020; Witten et al., 2018; Zhao et al., 2018; Zwald et al,,
2017). Four studies suggested responding to official documents, providing feedback on
plans for new AT infrastructure and identifying points of contact to be an intermediary
between different organisations (Adams et al., 2017; Koglin, 2015a; Richards et al.,
2010; Zwald et al., 2017). Public health stakeholders were highlighted in Le Gouais
et al. (2019) and Richards et al. (2010) to be particularly good at cross-sectoral working
and exchanging knowledge. Participants in seven studies suggested that stakeholders
could communicate with both other stakeholders and the community through publicity
activities or media outlets (e.g. advertisements or social media) to generate exposure to
AT issues and infrastructure (Adams et al., 2017; Dodson et al., 2014; Field et al., 2018;
Lambe et al, 2017; Mrkaji¢ & Anguelovski, 2016; Richards et al, 2010; Zwald et al.,
2017). National campaigns could be facilitated by collaboration between organisations
working in promotions and health (Richards et al., 2010) and stakeholders could
benefit from capacity building in engaging with media and countering opposition narra-
tives (Field et al., 2018; Zwald, 2017).

Participants in multiple studies (n = 13) recommended that stakeholders (e.g. interven-
tion coordinators, transport sector staff, city council and charities) engage with commu-
nities during the process and gain their input (i.e. local residents and businesses), for
example, selecting locations, identifying barriers and generating potential solutions
(Adams et al., 2017; Cole et al., 2010; Dodson et al., 2014; Field et al., 2018; Grant et al.,
2011; Lambe et al., 2017; Le Gouais et al., 2020; Lenker et al., 2016; Lubitow et al., 2016;
McAndrews et al., 2018; Richards et al., 2010; Vreugdenhil & Williams, 2013; Witten
et al., 2018). Strategies reported effective included: involving communities early and
throughout the process; providing regular updates and being transparent about
decisions; not pre-empting inputs; delivering engaging and meaningful activities; and
encouraging ownership of projects (Adams et al.,, 2017; Field et al., 2018; Lambe et al,,
2017; Le Gouais et al., 2020; Lubitow et al., 2016; Vreugdenhil & Williams, 2013; Witten
et al,, 2018). Lambe et al. (2017) noted in two Irish towns that community input could
overcome opposition as “... they felt like they were part of the process and the end
result was when the work happened none of them could complain”. Lubitow et al.
(2016) also suggested some community members living in areas concerned about gen-
trification in inner cities may support bicycle lanes if there was engagement on how
bicycle lanes connect to the communities own ideas about cycling, and projects are grass-
roots led and had transparent decision-making. Stakeholders (e.g. intervention coordina-
tors, advocates and council staff) engaging with communities through conducting in-
person publicity and awareness-raising activities was suggested by six studies (Adams
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etal., 2017; Aldred et al., 2019; Dodson et al., 2014; Lenker et al., 2016; Richards et al., 2010;
Sreedhara et al,, 2017). Strategies perceived effective included: attending local area meet-
ings, community events and amenities (e.g. libraries and churches), approaching local
community groups, delivering workshops with communities, story-telling, road-shows
in the street to engage a broad cross-section of people to enable myth-busting, and
walk and bike ride events to illustrate the need for AT infrastructure (Adams et al,,
2017; Aldred et al., 2019; Dodson et al., 2014; Sreedhara et al., 2017).

Studies also provided strategies on how community members themselves could com-
municate with stakeholders regarding AT infrastructure. In North America, Grant et al.
(2011) and Lenker et al. (2016) reported community members successfully filtering
issues and concerns upwards through formal systems and structures. They recommended
utilising political channels, forging strong relationships and ongoing communication with
municipal representatives, such as writing letters to local government and appearing at
budget deputations and/or public advisory committees. A participant in Le Gouais
et al. (2020) suggested that residents of a Jamaican town could informally lobby poli-
ticians living within their community.

For communications in general, several participants in studies based in the US and UK
highlighted the need for stakeholders to use terminology that could be understood by all
involved in communications (Dodson et al., 2014; Grant et al., 2011; Guell et al., 2017;
Lenker et al., 2016). For example, Lenker et al. (2016) communicated with small children
and non-English speakers using pictures or a glossary of terms at meetings. Richards et al.
(2010) highlighted the need for respectful communication, with excessive complaints or
aggression being counterproductive and weakening relationships.

Based on our GRADE-CERQual assessments, we have moderate confidence that this
sub-theme is a good representation of the phenomenon. We downgraded this sub-
theme due to poor reporting of the methods of some included studies.

1.2.2: Making persuasive arguments. Participants in studies provided arguments that
could be used by stakeholders in communications to persuade decision-makers and com-
munities of the need for new or improved AT infrastructure. Participants in ten studies
suggested that an economic rationale could be convincing, including attracting young,
educated people, encouraging tourism, supporting local businesses and connecting
people to jobs (Cole et al., 2010; Dodson et al., 2014; Grant et al., 2011; Le Gouais et al.,
2020; Lubitow et al., 2016; McAndrews et al., 2018; Saidla, 2018; Vith & Moessner, 2017;
Whitney et al, 2020; Zwald et al, 2017). Grant et al. (2011) suggested illustrating
walking infrastructure as beneficial to large numbers of people. Le Gouais et al. (2020)
noted that many participants felt that framing AT infrastructure and non-communicable
diseases as economic issues could raise their profile, improve political support and
demonstrate return on investment. The influence of house prices on urban developers
was noted to be convincing in some cases (Cole et al., 2010; Le Gouais et al., 2020), for
example, presenting evidence of price rises could encourage open spaces in high-end
residential developments (Le Gouais et al., 2020). However, participants indicated that
there may be unequal demand for AT infrastructure by socio-economic group, for
example, residents of poorer communities having more pressing issues such as employ-
ment (Le Gouais et al., 2020; Lubitow et al., 2016; Zwald et al., 2017). There were also con-
cerns about gentrification and existing residents being outpriced from the housing
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market (Lubitow et al., 2016; Vith & Moessner, 2017; Whitney et al., 2020). A few partici-
pants in Lubitow et al. (2016) suggested that in an area concerned about gentrification
that some community members may be receptive if the economic development
capacities for the existing community were appealed to, with strategies including intro-
ducing bicycle programmes and businesses, using language related to economic oppor-
tunity and connecting bicycles to larger issues in the community.

Participants in eight studies reported stakeholders making clear links between health
and AT infrastructure in communications could be persuasive to decision-makers (e.g.
town and transport planners, elected officials and council staff) (Allender et al., 2009;
Dodson et al.,, 2014; Guell et al.,, 2017; Richards et al., 2010; Saidla, 2019; Sreedhara
et al, 2017; Witten et al.,, 2018; Zwald et al., 2017). Participants perceived it could increase
attention on AT, add credibility, and broaden the appeal of transport discussions to col-
laborators and funders (Allender et al., 2009; Sreedhara et al., 2017). Allender et al. (2009)
also suggested that referring to health guidance could help funding negotiations.
However, participants in Saidla (2018) in Finland reported economic benefits as more fre-
quently important than health benefits, and Zwald et al. (2017, p. 296) in the US stated
that “the health argument doesn’t necessarily resonate with all people”. In England, it
was suggested that economic-health grounds could be used, such as cost-benefit evi-
dence for a healthier population resulting in lower healthcare costs (Guell et al., 2017).
However, participants had also noted that stakeholders (e.g. councillors) may feel that
saving national-level health service money is not their responsibility, especially if it
does not directly affect their local government budgets (Le Gouais et al., 2019).

Three studies suggested using the potential environmental benefits in communi-
cations with stakeholders (e.g. politicians, city planners and transport departments)
(e.g. air pollution) (Le Gouais et al., 2019; Saidla, 2018; Zwald et al., 2017). However, a par-
ticipant in Zwald et al. (2017) reported avoiding this argument as people are not con-
cerned with this issue and sustainability was misunderstood.

Participants reported that stakeholders communicating and disseminating public
support for AT infrastructure could be influential (Field et al., 2018; Le Gouais et al.,
2019), making it harder for those opposing to claim that infrastructure is not wanted
locally (Field et al., 2018). Participants in four studies suggested that it could be important
to demonstrate the need for AT infrastructure through demonstrating local problems, the
current dangers or safety issues experienced by local residents (e.g. poor quality side-
walks, traffic and injuries) (Dodson et al., 2014; Field et al., 2018; Guell et al.,, 2017; Le
Gouais et al., 2019).

However, studies highlighted difficulties in stakeholders providing demonstrable evi-
dence to support these arguments in communications, for example, health, economic
and safety outcomes (Aldred et al.,, 2019; Allender et al., 2009; Field et al., 2018; Guell
et al., 2017; Lambe et al., 2017; Le Gouais et al, 2019; Saidla et al, 2017). A large
number of studies recommended using successful examples in communications to
make persuasive arguments, including case studies, advice from visiting experts and tes-
timonies of users (Aldred et al., 2019; Cole et al.,, 2010; Dodson et al., 2014; Field et al,,
2018; Koglin, 2015b; Lambe et al., 2017; Le Gouais et al., 2019, 2020; Lenker et al.,, 2016;
McAndrews et al., 2018; Wang, 2020; Whitney et al,, 2020; Zhao et al., 2018). However,
it was noted by participants across Europe and China that it was preferable if examples
were comparable and local (Lambe et al., 2017; Le Gouais et al, 2019; Lenker et al.,
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2016; Wang, 2020), although Le Gouais et al. (2020) suggested that a clearer understand-
ing of where examples should be drawn from is necessary. Participants in Aldred et al.
(2019) and Lambe et al. (2017) in the UK and Ireland reported piloting or implementing
temporary AT infrastructure in the area to build local evidence for permanent infrastruc-
ture and generate community support, although this was still dependent on organis-
ational and political will (Aldred et al., 2019). Studies recommended accessing local
routinely collected information, local demographic data, environmental data (e.g. air pol-
lution) and vehicle data, especially if it showed that previous AT infrastructure had no
negative impacts (e.g. bus times, congestion and car parking) (Dodson et al., 2014;
Field et al., 2018; Guell et al., 2017; Le Gouais et al., 2019, 2020; Zwald et al., 2017).

However, studies suggested that there is the need to consider that differing types of
evidence may be used in decision-making dependent on the stakeholder, particularly
those based in the UK and USA. Three studies contrasted stakeholders preferring
differing types of evidence in decision-making, for example, some found randomised con-
trolled trial evidence particularly persuasive (e.g. public health trainees), whereas others
gave more weight to precedence from elsewhere (e.g. transport professionals) (Guell
et al,, 2017; Le Gouais et al., 2019, 2020). Le Gouais et al. (2019) suggested that tangible
outcomes were perceived to be prioritised by decision-makers (e.g. pollution and conges-
tion) although, Dodson et al. (2014) and Guell et al. (2017) highlighted that personal nar-
ratives could complement these outcomes by making it relatable and meaningful to
listeners. In a few studies, evidence produced by academics was perceived to have auth-
ority and impact (Guell et al., 2017; Le Gouais et al.,, 2019, 2020), and may provide better
support for AT infrastructure than evidence produced by advocacy groups, especially for
contentious schemes (e.g. car parking charges) (Guell et al., 2017). Le Gouais et al. (2019)
highlighted that stakeholders could work with academics to produce evidence for infra-
structure. Furthermore, Guell et al. (2017) suggested research should be translated into
actionable messages relevant to issues in policy and practice, and that academic research-
ers may need to become more confident in communicating the “best available” evidence
to decision-makers rather than waiting for better quality evidence which could delay
action and impede new infrastructure.

Based on our GRADE-CERQual assessments, we have high confidence that this sub-
theme is a good representation of the phenomenon.

Theme 2: securing and maintaining resources

Leveraging funding or resources could be achieved through collaboration with other sta-
keholder groups. Participants in multiple studies (n=7) reported that collaboration with
other stakeholders (e.g. intervention coordinators, local authorities, local health depart-
ments and transport departments) could provide opportunities to pool resources with
these other groups or individuals (Cole et al, 2010; Grant et al,, 2011) and may help
gain funding to build the AT infrastructure (Adams et al., 2017; Cole et al., 2010; Grant
et al., 2010, 2011; Harris et al., 2014; Sreedhara et al., 2017; Witten et al., 2018). Adams
et al. (2017) and Sreedhara et al. (2017) singled out involving communities in funding
applications and reports to funders, with a US participant in Sreedhara et al. (2017,
p. 4) suggesting that demonstrating community support can be beneficial “as it ‘lends cre-
dence’, and funders look positively on applications that include local commitment, local
matching grants, or in-kind investment”.
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Studies provided suggestions on how stakeholders could navigate the funding system.
Adams et al. (2017) reported gaining funding from other organisations when walking
infrastructure fell outside of a local authority’s remit or jurisdiction in deprived English
towns. Participants reported applying to multiple funding sources to raise the total
cost necessary for AT infrastructure (Adams et al., 2017; Aldred et al., 2019; Cole et al.,
2010; Lenker et al.,, 2016). However, Aldred et al. (2019) noted this approach may increase
administrative burden and result in disjointed cycling schemes. A few participants spoke
positively about their experiences of changes to US funding distribution systems; Lenker
et al. (2016) reported successfully reallocating funding that had not been protected for a
particular purpose to AT, and Zwald et al. (2017) commented that distributing funds on a
local level could enable local authorities to enhance their capacity to address AT. A par-
ticipant in Aldred et al. (2019) also suggested a new funding system is required to build AT
infrastructure, as large upfront capital is required.

Multiple studies (n = 12) recognised the importance of supporting and upskilling staff
and communities about AT, such as through conferences and training materials (Adams
et al.,, 2017; Aldred et al., 2019; Cole et al., 2010; Dodson et al., 2014; Field et al., 2018; Le
Gouais et al.,, 2019; Lenker et al., 2016; Lubitow et al., 2016; Richards et al., 2010; Wang,
2018; Witten et al., 2018; Zhao et al., 2018). Field et al. (2018) and Richards et al. (2010)
reported it was worthwhile to build resilience within organisations, local authorities and
advocates in anticipation of opposition to AT. Aldred et al. (2019) and Le Gouais et al.
(2020) also suggested that AT infrastructure and health should be included in the training
of future engineers, planners and urban developers to challenge existing thinking in trans-
port planning. Furthermore, to facilitate longer-term commitment to AT from the commu-
nity, participants in Adams et al. (2017) and Lubitow et al. (2016) in deprived urban areas
suggested strategies including providing printed resources on maintaining the AT infra-
structure, workshops (e.g. how to repair bikes) and bike apprentice training programmes.

Participants discussed the distribution of stakeholder roles and maximising work
capacity. Some studies (n=5) reported hiring transport consultants with expertise in
AT external to the core stakeholder group, although views were mixed (Aldred et al.,
2019; Field et al., 2018; Jones & de Azevedo, 2013; Lenker et al.,, 2016; Witten et al.,
2018); they could lack local contextual knowledge and be expensive but could alleviate
workload, accelerate timelines, offer technical expertise and provide an external perspec-
tive on visions and plans. Grant et al. (2010) suggested that community groups with larger
memberships could enable work to be shared among a greater number of people. Three
studies highlighted that stakeholders (e.g. local governments) could facilitate strategic co-
ordination of advocacy groups with different roles and/or aims, providing a more power-
ful voice when combined (McAndrews et al., 2018; Mrkaji¢ & Anguelovski, 2016; Saidla,
2019). Grant et al. (2011, p. 91) also reported that multiple individuals working in
unison on walking infrastructure appeared to have more legitimacy with Canadian
municipal councillors and provided “power in numbers”. It was noted by Adams et al.
(2017) and Harris et al. (2014) that there may be the need to prioritise activities in
times of limited funding, dependent on the cost or time involved and the benefits of
being involved in activities not generating income. Arguments presented in “Theme
1.2" could also be beneficial to securing some of these resources.

Based on our GRADE-CERQual assessments, we have high confidence that this sub-
theme is a good representation of the phenomenon.
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Theme 3: recognising and acting on opportunities
Studies highlighted that stakeholders could take advantage of strategic opportunism to
facilitate the planning and implementation of new AT infrastructure. Ten studies reported
successfully implementing AT infrastructure within, or tying into the aims of, larger non-
AT focused projects, such as the regeneration of areas and public works projects (e.g.
storm water projects and roads) (Adams et al., 2017; Dodson et al,, 2014; Grant et al,,
2011; Guell et al,, 2017; Lambe et al., 2017; Lenker et al., 2016; Mrkaji¢ & Anguelovski,
2016; Vreugdenhil & Williams, 2013; Wang, 2018; Wilson & Mitra, 2020). It was noted by
Wilson and Mitra (2020) in a Canadian city that this could be less contentious and required
minimal funding than stand-alone cycling initiatives. Participants also gave examples of
exogenous events that enabled action, for example, an oil crisis, initiation of cycling
clubs and clean air campaigns (Dodson et al., 2014; Grant et al.,, 2011; Le Gouais et al,,
2020; Saidla, 2018; Zwald et al., 2017). A few studies noted that cyclist and pedestrian acci-
dents raised safety awareness in the public consciousness (Dodson et al., 2014; Le Gouais
et al,, 2020; Zwald et al, 2017) although a participant in Le Gouais et al. (2020) also
reported that this may not be sustained longer-term. Participants in Grant et al. (2011)
and Mrkaji¢ and Anguelovski (2016) perceived that some projects require the “right
person at the right moment” to initiate and re-energise plans. Grant et al. (2011) also
noted that if necessary, individuals might need to have the resources and ability to
persist long-term to wait for these windows of opportunity to implement the walking
infrastructure. Opportunities to gain resources through the strategies outlined in
“Theme 2" should also be identified and acted upon.

Based on our GRADE-CERQual assessments, we have high confidence that this sub-
theme is a good representation of the phenomenon.

Theme 4: navigating the policy and political environment
Sub-themes identified were: (4.1) Influence of policy and guidelines, and (4.2) Political will.

Sub-theme 4.1: influence of policy and guidelines

Participants in multiple studies and contexts (n = 16) highlighted how multi-level policy
and guidance could influence the development and implementation of AT infrastructure
(Aldred et al., 2019; Allender et al., 2009; Cole et al., 2010; Dodson et al., 2014; Grant et al.,
2011; Jones & de Azevedo, 2013; Le Gouais et al., 2019, 2020; Lenker et al., 2016; McAn-
drews et al., 2018; Mrkaji¢ & Anguelovski, 2016; Saidla et al.,, 2017; Wang, 2018, 2020;
Whitney et al., 2020; Zwald et al., 2017). Some participants suggested these could be
used by local authorities to hold developers to account, such as through setting out
minimum standards or requiring impact statements in new developments (Cole et al,,
2010; Dodson et al., 2014; Jones & de Azevedo, 2013; Le Gouais et al., 2019). Conversely,
a number of studies (n = 6) reported that policy and guidance were generally given little
attention by stakeholders (e.g. developers, transport planners and engineers) or not
enforced, still prioritised cars, lacked detail and/or were difficult to understand (Aldred
et al,, 2019; Allender et al., 2009; Cole et al,, 2010; Jones & de Azevedo, 2013; Le Gouais
et al, 2019, 2020). To overcome these problems, studies (n=6) suggested that AT
needs to be embedded in central government policies or originate from a higher level
of authority (Aldred et al., 2019; Allender et al., 2009; Cole et al., 2010; Dodson et al.,
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2014; Wang, 2020; Zwald et al., 2017). Allender et al. (2009, p. 108) also reported that
including AT in health guidance may “provide from the health sector an endorsement
for their work”. Furthermore, Grant et al. (2011) and Lenker et al. (2016) reported that dis-
ability legislation presented an opportunity for improving pedestrian environments for
people with disabilities in North America, and Mrkaji¢ and Anguelovski (2016) indicated
that the European Union sustainability plans could benefit cycling initiatives for
member states.

A few studies discussed the need to update or develop new transport, environment or
health-related standards or policies. Participants in Zwald et al. (2017) noted that updates
could be an opportunity for stakeholders to integrate broader health and environment
outcomes and engage diverse stakeholders, such as public health professionals, therefore
attention should be paid to the timing. A participant in Allender et al. (2009) rec-
ommended that documents should be cross-referenced to help reach different sectors.

Studies highlighted that stakeholders should consider the role of context; Mrkaji¢ and
Anguelovski (2016) in a Serbian city reported that decentralisation of decisions on cycling
policies and programmes helped incorporate local context, and some interviewees in Le
Gouais et al. (2020) felt that Jamaica should develop its own standards, supported by
international guidance, instead of adopting international standards. However, studies
generally reported little in-depth detail on experiences of creating effective guidelines
or policies.

Based on our GRADE-CERQual assessments, we have high confidence that this sub-
theme is a good representation of the phenomenon.

Sub-theme 4.2: political will

Numerous studies (n = 13) reported the importance of gaining and navigating political
support for AT infrastructure projects (Aldred et al., 2019; Cole et al,, 2010; Grant et al,,
2010, 2011; Jones & de Azevedo, 2013; Koglin, 2015b; Le Gouais et al., 2020; Mrkaji¢ &
Anguelovski, 2016; Saidla, 2018; Wang, 2018; Wilson & Mitra, 2020; Zhao et al., 2018;
Zwald et al., 2017). Participants highlighted that politicians in England were often con-
cerned about the public acceptability of AT measures (e.g. response of residents) and
tended to be risk adverse (Aldred et al., 2019; Guell et al., 2017). Strategies to gain the
support of politicians and political representatives included using the arguments pre-
sented in “Theme 1.2.2". In addition to these, a participant in Koglin (2015b) reported
that positive representation of cycling in media could guide politicians and planners
towards better planning for cycling. Wilson and Mitra (2020) and Zhao et al. (2018)
reported cycling infrastructure could be implemented with less political contestation if
vehicle priority was maintained, there was no loss of lanes or parking spaces and if it
improved the roads for vehicles (e.g. tarmacking). A participant in Wilson and Mitra
(2020) also suggested that they were less likely to propose cycle lanes in areas where
they perceived they would not receive support, resulting in pre-emptively re-routing
cycling infrastructure away from these areas. However, it was acknowledged that this
might result in sub-standard routes and a dis-connected network.

Participants in McAndrews et al. (2018) and Wilson and Mitra (2020) reported that
external funding for cycling infrastructure (e.g. not from their own budget) in North
America could overcome political barriers, as it meant that AT infrastructure was of
minimal cost to local governments and hence required less political input. Wilson and
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Mitra (2020, p. 5) suggested that grants from upper-levels of government could secure
council support “as the politicians did not want to be seen as refusing ‘free’ funds
intended for making improvements to the community”. This indicates that in at least
some cases, support can be leveraged as long as funding was not taken away from
other causes. Adding infrastructure during other public works also led to less political
opposition, as outlined in “Theme 3”.

Nine studies noted the influence of election cycles and political turnover on AT pri-
orities (Aldred et al., 2019; Field et al., 2018; Grant et al., 2011; Jones and de Azevedo,
2013; Koglin, 2015b; Mrkaji¢ & Anguelovski, 2016; Saidla, 2019; Wilson & Mitra, 2020;
Zwald et al, 2017). A sustained commitment to AT infrastructure was important;
Jones and de Azevedo (2013, p. 214) highlighted that for cycling infrastructure in
Brazil, there was “ ... the need for a long-term vision that would extend beyond the
term of the ruling political party of the time”. A participant in Koglin (2015b) suggests
that this could be achievable, providing an example of a previously elected politician in
a Scandinavian city initiating a change in priorities and AT was now in all policy
decisions across all parties.

Based on our GRADE-CERQual assessments, we have moderate confidence that this
sub-theme is a good representation of the phenomenon. We downgraded this sub-
theme due to poor reporting of the methods of included studies.

Confidence in findings assessment (GRADE-CERQual)

The GRADE-CERQual assessment highlighted that although there were multiple studies
supporting the findings, the richness of data within the individual studies was sometimes
thin. However, this was not enough of a concern to downgrade any findings overall (see
Supplementary Table 3).

Discussion

This systematic review and qualitative synthesis explored stakeholders’ views and experi-
ences of planning and implementing changes to the physical environment to promote
AT. Importantly, it has identified strategies that stakeholders could use to navigate the
process. Findings suggest that key stakeholders are influential, with an inter-disciplinary
network valued. Effective communication methods varied between stakeholders and the
reason for communication. Arguments perceived to be convincing to decision-makers
were economic (most persuasive), health, environmental and public support. Collabor-
ation with other stakeholders reportedly helped to leverage funding and share resources,
and upskilling was important to support staff and communities. Favourable opportunities
to implement AT infrastructure was perceived to be alongside non-AT focused projects
and exogenous events. Stakeholders felt compliance with AT guidance and policies
could be increased by embedding them in higher level legislation. Political support
was perceived as essential, with strategies to foster support including not de-prioritising
cars and gaining funding from external sources.

Our findings summarise previous evidence highlighting the need to build relationships
and synergies with a diverse range of stakeholders with mutual interests to bring about
change (Reis et al., 2016; Salvo et al., 2018). Stakeholders from a broad spectrum of
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disciplines should be supported to take part in the decision-making process, such as
through training, fostering a collaborative work culture and networking events. Our
findings confirm the importance of local community members having early input into
the planning process to ensure it is contextually relevant and could potentially increase
usage of the infrastructure.

The framing of evidence can help persuade stakeholders for the need for AT infrastruc-
ture (Aldred, 2019). A range of differing experiences and strategies were offered by par-
ticipants in our review, potentially due to the wide range of disciplines and contexts. Our
findings emphasise the importance of knowing the audience, tailoring communication
strategies and aligning with their priorities, although this may cause difficulties when
working with multiple stakeholders. Potential solutions could include focusing on a
common goal, highlighting multiple different benefits simultaneously or prioritising
economic arguments.

Methodological limitations of evidence have previously been found to influence
decision-making (Benton et al., 2016; Reis et al.,, 2016). Our findings provide evidence
complimenting Ogilvie and colleagues (2020) recommendation for a more flexible and
reflexive approach, using research robust enough to guide action but accepting that limit-
ations in the evidence exist, rather than delaying action. Our results suggest that looking
for alternative sources of data to build the evidence base may be helpful and using evi-
dence from other contexts was commonly mentioned, particularly local examples.
However, it is unlikely that evidence from exactly comparable localities ever exists,
meaning inferences about the generalisability of findings across contexts need to be
made (Watts et al., 2011). One method of bridging this uncertain contextual gap may
be to trial temporary AT infrastructure to establish generalisability to the new context.

Our findings on recognising and acting on opportunities is consistent with policy process lit-
erature (Kingdon, 1984). However, it should be acknowledged that stakeholders need to be rea-
listic when the timing is not right, for example, during budget cuts. Despite this, ongoing
preparatory work for AT infrastructure (e.g. identifying potential locations, building support of
people) may still be valuable to be ready for when the opportunity arises (Cullerton et al., 2016).

Gaining political support for AT infrastructure was perceived important, with public accept-
ability highlighted as a main concern. When enacting the strategies identified in our review, it
should be taken into account that multiple factors may influence political support including
the personal views of key decision-makers, familiarity with information, legislation and gui-
dance restraints and/or strategic goals of the government (Lorenc et al., 2014).

This review highlighted important gaps in evidence. Only one study focused on new
developments, therefore further investigation would be beneficial to inform the design
of health-promoting new communities. There was little consideration of rural and
coastal areas in studies despite having their own unique challenges (e.g. narrow,
winding roads) (Salvo et al., 2018). More comparisons between contexts would be ben-
eficial to improve the understanding of contextual factors and the transferability of AT
infrastructure (Craig et al., 2018; Watts et al., 2011). Few studies focused on a specific inter-
vention or a single mode of AT (e.g. walking) meaning that experiences specific to each
type of intervention and AT mode could not be identified. Future research should con-
sider the needs of under-represented groups (e.g. older people and those with disabil-
ities) when designing AT infrastructure, previously identified as a gap in research
(McAndrews et al., 2018). No included studies focused in detail on writing AT policies
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despite understanding how best to write national and local level policy to ensure it is
most useful to stakeholders is of sustained importance.

Strengths and limitations

Our inclusion criteria included a wide range of infrastructure and stakeholders, and we did
not impose any context or language restrictions, to gain a breadth of views and experi-
ences. We used multiple databases and methods to identify articles, resulting in a large
number of studies identified and screened, although other databases may also have
been appropriate due to the number found through hand searching. We used rigorous
screening methods, although it was sometimes difficult to judge if a study focused on
AT or another PA domain, or if the majority of results reported were based on qualitative
first-hand experiences. We tried to overcome this through independently double-screen-
ing articles and discussions to resolve discrepancies. The majority of studies were con-
ducted in a limited number of developed countries, resulting in knowledge gaps across
regions. These results are based on the personal opinions of the stakeholders, and
there is no way to verify how successful these strategies have been in practice. In addition,
our interpretation of the findings may have been influenced by all involved researchers
being broadly from a public health background, and researchers from other disciplines
may have drawn a different view. It should also be noted that the included studies had
some limitations but these were primarily related to insufficient information reported
by studies rather than evidence of problems.

Conclusion

This review was the first to synthesise the views and experiences of stakeholders devel-
oping guidance for, designing, commissioning and implementing environmental inter-
ventions to promote AT. Our review filled this gap, with findings providing strategies
to assist stakeholders in navigating the process: successfully initiating and maintaining
collaborations, securing and maintaining resources, recognising and acting on opportu-
nities and navigating the policy and political environment. These findings can assist
future stakeholders in successfully designing and implementing AT infrastructure
however, they also highlight the complexity of the process and that multiple strategies
may need to be implemented simultaneously.
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