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Background

Active travel is defined as walking, cycling, wheeling (the use of mobility aids), or
scootering activity, for the functional purpose of transport to a particular destination
(i.e. getting from place to place), such as work, school or the shops (Public Health
England 2016; Saunders et al, 2013). Physical activity generally (Warburton and
Bredin, 2017), as well as active travel specifically (Dinu et al, 2019; Friel et al, 2024),
have been directly linked to health benefits. Beyond potential benefits for population
health, active travel also confers important co-benefits for planetary health (Rutter et
al, under review). For example, it provides opportunities for replacing journeys that
would otherwise have used more environmentally damaging modes. Reducing
emissions from vehicles and road materials improves air quality with associated health
as well as environmental benefits. Moreover, substantial reductions in land transport
emissions are needed to meet Net Zero commitments (Marteau et al, 2021). The vital
importance for population and planetary health of rapid modal shifts towards active
transport is highlighted in numerous policy documents and reports including being
central to two of the Lancet-Chatham House Commission’s recommendations for
policy actions with the potential to improve population health post COVID-19 (Rutter et
al, under review). However, levels of active travel in the UK do not reflect this
emphasis, and are currently low.

The most recent available data for Great Britain® reports that in 2023, 330.8 billion
vehicle miles were driven on roads of which cycle traffic only made up 3.6 billion.
Furthermore, in England, an average of 272 miles and 278 trips were walked or cycled
per person, versus 4684 miles and 548 trips as a car or van driver or passenger?. In
terms of trends, the most recent available data? suggests that between June 2023 and
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June 2024, cycling traffic levels decreased by 7.0%, while motor traffic levels
increased by 1.7%. Importantly, there is also a substantial body of evidence that levels
of active travel differ by population groups, including those subject to disadvantage
and to health and environmental inequities. In England in 2022, distance walked and
cycled was negatively associated with income quintile, and a lower distance (and
involving fewer trips) was walked and cycled by those who had never worked and the
long-term unemployed, versus those in managerial and professional occupations
(Sustrans et al, 2022).

A wide range of interventions have been developed and implemented at varying
scales to attempt to increase the uptake and prevalence of active travel behaviours,
applying both individual- and population-level approaches (Xiao et al, 2022; Love et al,
2019). Common types of active travel interventions encompass infrastructural
changes to the physical or built environment, including specific active travel
infrastructure such as cycle or pedestrian paths or pavement improvements, and
streetscape or public realm improvements (e.g. lighting, signage, greening, street
furniture). They also include marketing or information campaigns (e.g. education
sessions); provision of skills training, equipment or structured opportunities (e.g. cycle
training, cycle share or subsidy schemes, walking buses); and, incentives (e.g.
financial or other rewards) (Cavill et al, 2019; Hansmann et al, 2022; Medeiros et al,
2021; Smith et al, 2017; Xiao et al, 2022).

Active travel interventions and equity

While active travel interventions, especially their impacts on physical activity, have
been widely evaluated via primary outcome evaluation studies and at the level of
evidence syntheses, this has been principally in relation to overall effects across
populations. Differential impacts of interventions by population subgroups including
those subject to disadvantage, have been relatively under-studied, including in a UK-
specific context, despite such differences having the potential to reduce or exacerbate
disparities in both levels of active travel and in health outcomes more generally. Our
underlying assumption - as per above - is that interventions that increase active travel
in disadvantaged population subgroups, and/or reduce disparities in levels of active
travel, will in turn respectively improve, and/or reduce disparities in, health. At
present, there is weak evidence for positive health equity impacts of active travel
interventions (Hansmann et al, 2022) and the potential for negative health equity
impacts cannot be excluded (Luan et al, 2019). The scope of previous reviews has
been limited in terms of the comprehensiveness of search strategies, and due to the
relatively narrow range of population subgroups and related analyses considered. It
has been recognised by the Department of Health and Social Care (England) - the
commissioners of this review and key stakeholders in its development - that the
current evidence base is unable to optimally inform decision-makers in developing and
implementing active travel interventions and policies that are both effective and
equitable, including those aimed at specific communities and population subgroups.
Without a comprehensive evidence-based assessment, there is a risk that
interventions target whole populations inappropriately and/or target population
subgroups ineffectively, and so risk widening existing health inequalities.

The proposed systematic review described in this protocol is embedded within a wider
multi-stage programme of work?, for which we have already produced an evidence




map*. This has informed the parameters and processes of this systematic review> and
so will be referred to below. The studies ultimately included in this systematic review
will likely overlap substantially with those included in the map, but not completely
(due to, for example, differences in eligibility criteria, and additional and updated
searches). This degree of overlap in included studies and relatedly in study
identification processes principally has implications for how we describe our methods
for these processes in this protocol (see ‘Study Identification’ for details).

Aims

This review aims to investigate two related overarching aims concerning the absolute
and relative potential effects of active travel interventions in relation to (in)equity:

i) Assess the extent to which active travel interventions increase active travel
and improve health outcomes in population subgroups subject to inequity

i) Assess the extent to which active travel interventions targeting general
populations are more or less effective for subgroups subject to inequity
relative to subgroups less subject to inequity

NB At the time of first registering this review protocol (27" February 2025),
the current national policy priorities of the commissioners of this review
(the Department of Health and Social Care (DHSC)), mean that these aims,
as well as the review methods set out in the remainder of this protocol, will
initially be applied to evidence from England only. Once this process is
completed, a decision will then be made as regards extending the scope of
the protocol to include evidence from outside of England.

Methods

Eligibility criteria

Registered at the Open Science Framework [https://osf.io/caf7g].
4

A descriptive overview of a body of extant research evidence, often technically termed an Evidence and Gap Map
(EGM). Maps of this kind are systematic and visual representations of the availability of evidence given a particular
focus or domain relevant to a research question (Campbell et al, 2023; Shemilt et al, 2022). As of December 2024, the
content and coding of the map has been completed, but the interactive map itself is being developed and is not yet

publicly available.
5

Through providing an interim overview of the characteristics of the broader evidence base, this has informed
discussions with key stakeholders to refine the scope and aims of this review. Relatedly, this reduces the risk of
spending undue time reviewing aspects that have already been well addressed by previous research, or of conducting
an uninformative or inappropriately-focused review of studies that are too few in number and/or methodologically
weak. Having produced the map will also likely increase efficiency of this systematic review, as much of the relevant
evidence will be contained in the map and so will have already been dual-screened and some of its key characteristics
annotated, as well as aiding in contextualising the findings of this review, such as in relation to areas of the broader
evidence base not directly addressed by this more focused systematic review.



Studies will be assessed for inclusion based on the criteria summarised below:

Populatio | Population group(s) subject to disadvantage

n

Interventi | Any that focus on increasing active travel

on

Compariso | Absence of the active travel intervention

n

Outcome Quantitative measure of active travel behaviour or linked health outcome
Study Outcome evaluation using a randomised, longitudinal, or other quasi-
design experimental design

Population: Eligible populations comprise specific disadvantaged groups, or general
populations where outcomes are reported separately for at least one population
subgroup subject to disadvantage (see also ‘Outcome’). At minimum, population
subgroups concerning the following dimensions of equity will be examined:
sex/gender; race/ethnicity; age (specifically older adults); and socioeconomic status
(e.g. categorisation via education, income, occupational status, geography), as these
were identified in our prior evidence mapping work. We will exclude children and
adolescents in relation to active school travel as our evidence mapping confirmed that
there is already a very extensive existing literature on this topic, including multiple
well-conducted systematic reviews (e.g. Fernandes et al, 2023). We will also exclude
population subgroups that we do not agree by consensus reflect groups generally
subject to inequity, such as employed occupational groups otherwise not differentiated
from general populations (e.g. adult workers or commuters).

Intervention: Eligible interventions are those with a focus on increasing active travel.
Active travel is defined as walking, cycling, wheeling (the use of mobility aids), or
scootering activity, with the purpose of transport to a particular destination (i.e.
getting from place to place), such as to work or the shops (Public Health England
2016; Saunders et al, 2013). Studies must indicate that the intervention focuses on, or
aims to increase, active travel, either explicitly described in its intervention aims or
content, or strongly suggested by its context (e.g. altering commuting, transport or
travel behaviour) and/or its inclusion of active travel outcomes®. Eligible interventions
may also include aims or components related to travel or physical activity for non-
transport purposes (e.g. recreation or leisure, sport, fitness, exercise, performance, or
rehabilitation) providing they do not constitute the predominant focus of the
intervention, and/or are not implemented in contexts explicitly related to these kinds
of activity (e.g. organised or prescribed sport or exercise programmes in leisure
facilities). We will exclude interventions that focus mostly on altering uptake of other
forms of transport (e.g. public transport provision or usage incentive schemes, or
speed limits or economic disincentives for motor vehicles) without at least equivalent
actions for enabling active travel.

Comparison: Eligible comparisons are the absence of the active travel intervention,
which could include comparison to control groups not exposed to the intervention or to
the same population at different timepoints in longitudinal designs.

6

While based on the prior evidence map, we judge that these conditions will be able to be stringently applied for
interventions that are delivered to individuals and groups, for (more complex or distal) population-level infrastructural
and policy interventions we will necessarily have to apply more discretion because links to active travel aims may be
implied but less explicitly stated. For example, infrastructural schemes such as cycle lanes and bike share schemes may
be contextualised only in relation to increasing cycling but not specifically active travel cycling, but inevitably at least
some of their use and purpose will involve active travel.



Outcome: Eligible outcomes are any quantitative measure of active travel behaviour
or health outcome linked to performance of active travel behaviours, that is reported
for at least one population subgroup. This could be 1) where the study sample is a
specified group subject to inequity, or 2) a subgroup(s) derived from a general
population study sample. Among general population studies, outcome data could be
reported by subgroup(s), or represented by an interaction term in a statistical model,
providing there is a statement specifying the direction of effect on that group(s)’.

Active travel can be assessed via self-report, observation, or use an objective measure
of participants’ behaviour (e.g. accelerometer, geographic sensor). Health outcomes
can be assessed via self-report or an objective measure of health or disease status, or
physiological or psychological functioning, including quality of life and mental health.

Should outcome data linked specifically to active travel(e.g. walking, cycling, or
composite active travel data) not be available, we will consider including generic
physical activity outcome data, and then treat that as an active travel outcome,
providing that first, we can reasonably infer or judge it likely that active travel makes
up a major proportion of the physical activity measured?®, and second, the intervention
is implemented and assessed at community or population level, such as infrastructural
or other governmental policy interventions (e.g. bike sharing schemes, commuter
cycle lanes, or broad public realm improvement strategies)®.

We will exclude retrospective outcome measures assessed post-intervention within
single cohorts i.e. without an appropriate comparison.

Study design: Any evaluative design e.g. randomised, longitudinal (e.g. simple
pre/post comparison, interrupted time series, cohort or repeat cross-sectional) or other
quasi-experimental design(e.g. non-randomised controlled trial, controlled before-and-
after). To be deemed an outcome evaluation, there needs to be a specified
intervention, policy, set of interventions/policies, and/or collection of primary data.

Publication type: Intervention outcome evaluation studies within empirical primary
research reports i.e. not a preprint, protocol, registration, or otherwise not a full
journal or report article.

Therefore, for example, simply stating that a variable is included in a model as an adjustment covariate is insufficient
for inclusion unless numeric data for its specific effect are reported and a corresponding explicit interpretation of its

meaning is provided.
8

The degree to which AT can be considered to make up a major part of generic physical activity data could, for
example, be determined by, for example, the specific content of measures or questions asked (e.g. wording
emphasising active travel physical activity or emphasising recreational or non-active travel physical activity), the
evaluation context and relatedly the way the data are interpreted in the study, or by the inclusion of complementary

data in the paper that indicates the likely major purpose of people’s activity.
9

This reflects the consideration that for interventions of large scale and scope, the purpose of any observed physical
activity is usually less feasible to directly assess or assume. By contrast, for interventions that are implemented, and
able to be assessed, directly with individuals or groups of limited size, we will require inclusion of a specific measure of
active travel

5



Study identification

NB The searches as described below have already been conducted once in producing
the aforementioned evidence map and the studies included in the map will be
assessed for potential inclusion in this systematic review. These searches will be
updated and re-run for this systematic review prior to completion. The future re-run
searches may be made more efficient by, for example, potentially i) excluding those
resources that comprise only systematic reviews and/or those resources that
previously did not provide any eligible studies, and ii) using OpenAlex more widely,
such as using Boolean searches and ‘recommender searches’ within EPPI Reviewer
(which, at the time of writing in February 2025, we are evaluating). Any changes to
the prior searches described below will be transparently recorded at the time of
conducting the updated searches.

We will conduct comprehensive systematic searches for primary research reports of
intervention outcome evaluation studies in published articles and other sources
including technical, scientific, organisational or other policy focused reports (from
local, national, or supra-national levels), as well as other forms of grey literature (e.g.
conference proceedings). No publication date, language or geographical limits will be
applied. Information sources will cover literature spanning transport and the built
environment, health, psychological and behavioural sciences, social policy, social
science and economics. The following electronic databases and other online resources
will be searched:

Buil , I

Transport Research International Documentation (TRID)
ICE Virtual Library (Civil Engineering Resource)
Geobase (OVID)

Urbadoc

ICONDA (OVID)

Health, and psychological and behavioural sciences

CINAHL (EBSCO)

Embase (OVID)

MEDLINE (OVID)

Public Health Database (Proquest)

Health Management Information Consortium (OVID)

Psycinfo (OVID)

Cochrane Library - Databases of Systematic Reviews*, and controlled trials
(CENTRAL)

Database of promoting health effectiveness reviews (DoPHER)*

The Trials Register of Promoting Health Interventions (TRoPHI)

Social poli ial sci | .

e Applied Social Sciences Index and Abstracts (ASSIA) (ProQuest)
e Econlit (EBSCO)
e ABI/Inform Global (Proguest)



Socialogical Abstracts (Proquest)Social Policy and Practice (OVID)
PAIS Index (Proquest)

ERIC (EBSCO)

IBSS (ProQuest)

Interdisciplinary, Web of Science

Science Citation Index (Web of Science)
Social Science Citation Index (Web of Science)
Conference Proceedings Citation Index - Science (Web of Science)

Conference Proceedings Citation Index - Social Science & Humanities (Web of
Science)

e Emerging Sources Citation Index (Web of Science)

ther ialist r r
e SafetylLit
e Social Systems Evidence*
e Epistemonikos*
e Health Evidence Canada*

*=resources not proposed to be used for future updated searches

The search strategies for the databases have been developed in collaboration with an
Information Specialist. Our searches are designed to target concepts of types of active
travel (e.g. including terms relating to walking and cycling) and purpose (e.g. including
terms relating to transport, commuting, utilitarian travel, active travel) and target only
broad concepts for evaluation and study design. We have used a range of topic
relevant terms and synonyms and searched the title and abstract fields of records as
well as controlled vocabulary within individual databases, such as Medical Subject
Headings (MeSH).

We will also search websites of key organisations in the area of health and transport to
search for reports and evaluation documents, including the following: Department of
Health and Social Care (DHSC), Department for Transport (DfT), Sustrans, Active
Travel England, Transport Research Laboratory, Eltis (The Urban Mobility
Observatory), Association for European Transport, and the WHO Transport webpages
and included weblinks.

We will conduct backwards and forwards citation searching from included studies,
using OpenAlex and Scopus.

Study selection

As we did with the evidence map, for our updated searches bibliographic records will
be imported into EPPI Reviewer 6 (Thomas et al, 2022) (adding to the existing corpus
of records in EPPI Reviewer 6 from the prior searches) and duplicates will be semi-
automatically identified and discarded using its ‘manage duplicates’ tools.



Records will be prioritised for title-abstract screening using ‘active learning’ within
EPPI Reviewer 6, where the list of unscreened records will be continually reprioritised
by a machine learning classifier that is being trained to distinguish between eligible
and ineligible records based on the growing corpus of eligibility decisions made by the
researchers. Use of ‘active learning’ expedites study selection in systematic reviews
by ensuring that records of eligible studies are more likely to be identified and
selected early in the screening process, compared with screening records in a quasi-
random order (e.g. alphabetical). Title-abstract screening will be truncated at a point
where we judge it is unable to be justified in terms of significantly increased effort
being required to identify each new relevant study. This will be informed by
monitoring the rate of study inclusion into the full-text screening stage via screening
progress data (captured by EPPI Reviewer) to observe when the rate of identifying
potentially eligible studies slows significantly. Where feasible, manual screening will
be undertaken for all records without an abstract and those identified from manual
searching. Decisions to cease manual screening will be supported by comparing the
inclusion rate with that from an initial randomly screened sample (baseline inclusion
rate) and investigating the relevance ranking of the remaining unscreened references
that is trained on the manually screened records.

Eligibility screening will proceed from examination of the prioritised title-abstract
records to assessment of corresponding full-text articles for those title-abstract
records assessed as potentially eligible.

Title-abstract screening: Once a high degree (290%) of mutual agreement on
inclusion/exclusion decisions for a random sample of 100 records, is achieved by all
reviewers, the remaining title-abstract records will be screened by one reviewer only.
If there is uncertainty regarding the eligibility of a record, it will be discussed with a
second reviewer to reach a joint consensus decision.

Full-text screening: Full-texts of all potentially relevant records will be screened
independently by two reviewers. Any disagreements that arise will be resolved by
consensus or if necessary by consulting a third reviewer as arbiter.

Any papers not written in English will be translated using Google Translate and then
screened.

Data extraction

Key study characteristics (including risk of bias) and outcome data will be extracted
independently by two reviewers and agreed by consensus, involving a third reviewer
as necessary.

We plan to, at minimum, extract the following data, but this may be expanded or
revised as we encounter new evidence. While we anticipate that the characteristics
listed will each be extracted in some way, for some their precise formulation and
categorisation may further develop iteratively via both bottom-up (useful categorical
distinctions emerging as new evidence is encountered) and top-down processes
(applying existing knowledge from the active travel and other literatures and new
conceptual knowledge as it is encountered via the literature and discussion). However,
we anticipate changes will be few because much of this conceptual development and
organisation occurred in the process of generating the prior evidence map.



Study and publication characteristics: Study design (e.g. randomised controlled
trial; interrupted time series; controlled before and after; prospective cohort; repeated
cross-sectional; other longitudinal design); Year; Type of publication.

Setting characteristics: Country; Contextual information including geographical and
delivery setting (e.g. delivered in community; delivered via an institution such as a
workplace).

Participant characteristics: Focus on general population(s) with eligible subgroups,
or on eligible specific subgroup population(s); Population subgroup(s) that are
specified and represented with related data, at minimum related to one or more of
sex/gender; race/ethnicity; age (elderly); socioeconomic status (e.g. categorisation via
education, income, occupational status, geography).

Intervention characteristics: A broad categorisation of intervention types
according to the Behaviour Change Wheel (Michie et al, 2011), assigning®® its nine
intervention functions (Education; Persuasion; Incentivisation; Coercion; Training;
Enablement; Modelling; Environmental Restructuring; Restrictions). Categories are not
mutually exclusive (i.e. some interventions may require multiple codes). We will
supplement this with a detailed classification of intervention components using the
Behaviour Change Technique Taxonomy (v1) (Michie et al, 2013).

Outcome characteristics: Active travel outcomes assessed (e.g. walking; cycling,
wheeling, scootering; composite measure); Measure(s) of active travel used (e.g.
duration, distance, frequency; via observation, via self-report; time of assessment); If
and how differential impact data for active travel reported (e.g. absolute outcome
value(s) for subgroup(s)); Health outcome(s) assessed; Measure(s) of health
outcome(s) used; If and how differential impact data for health outcome(s) reported.

Risk of bias: We will appraise the risk of bias of included studies using the Effective
Public Health Practice Project (EPHPP) tool (EPHPP, 2024). We judge that this tool will
be most appropriate as it can be applied to a wide range of study designs.
Furthermore, we anticipate that there is a low likelihood of generating high-certainty
guantitative summary findings across the review scope, and so consider a more
rapidly and broadly applied tool better suited to this task and the requirements of our
key stakeholders. Additionally, the EPHPP tool, and variants thereof, is the most
commonly used assessment tool amongst the pool of systematic reviews of active
travel interventions that we identified in our prior evidence map. These reviews also
note specific limitations of other risk of bias tools for this topic given the types of study
designs often used in evaluations (e.g. Xiao et al). We will consider adapting the tool,
for example, to add or remove items we deem particularly relevant (or irrelevant) to
the specific evidence base.

10

This also aligns well with categorisations used in previous reviews focused specifically on active travel interventions
(e.g. Cavill et al, 2019; Hansmann et al, 2022; Medeiros et al, 2021; Smith et al, 2017; Xiao et al, 2022) which
commonly include but with varying terminology: changes to the physical/built environment (including e.g. specific
active travel infrastructure such as cycle or pedestrian paths or pavement improvements, and streetscape or public
realm improvements (e.g. lighting, signage, greening, street furniture); marketing/promotion/information campaigns
to encourage or increase awareness/knowledge of the benefits of and opportunities/resources for, active travel (e.g.
education sessions); provision of skills training, equipment or structured opportunities (e.g. cycle training, cycle share
or subsidy schemes, walking buses); and, incentives (e.g. financial or other rewards for behaviour).

9
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Approach to synthesis

Based on our prior mapping work, we anticipate that synthesising extant evidence will
be complex and wide-ranging, with a disparate literature known to have substantial
heterogeneity across many dimensions including outcomes and outcome measures,
study designs, population subgroups and variation in reporting relevant results. Our
approach will necessarily be pragmatic and intended to synthesise as much useful
data as possible and to reflect the developing priorities and ongoing dialogue with our
key stakeholders. As such, while we propose conducting the following analyses (should
sufficient data be available) and set out their guiding principles as a series of
components below, some aspects may change. We will record and report significant
deviations from our protocol.

We plan to synthesise results separately by population subgroup because their
defining characteristics are conceptually distinct. We anticipate there will be sufficient
data to usefully synthesise evidence concerning the following domains:

- Sex/gender

- Age (older adults)

- Race/ethnicity

- Socio-economic status

We failed to identify a sufficient number of studies for any other population subgroup
in our prior evidence map to specify a priori that they will be included as a specified
subgroup. We will, however, consider any further subgroups that meet our criteria®?,
should we deem that there is sufficient available evidence whereby its assessment
could meaningfully contribute to our understanding of intervention impacts for that

group.

So, for example, our overall aims will be formulated for the set of analyses concerning
sex/gender as follows:

i) Assess how effective active travel interventions are for increasing active
travel and improving health outcomes in women/female populations

ii) Assess the extent to which active travel interventions are more or less
effective for women/female populations relative to for men/male
populations

Within each of the sets of analyses by population subgroup, we will examine either or
both of the two review aims and linked research questions. Addressing the first
guestion can draw on outcome data available from studies that focus only on single
groups (e.g. women/female populations) as well as outcome data available from
studies focusing on general populations that disaggregate outcome data by

11

As illustration of the range of possible population subgroups we could consider are linked to inequity, current and
developing guidance in the NIHR Policy Research Programme’s Evidence Reviews Facility (Shemilt et al, 2024)
considers the following as potentially linked to equity considerations: Age; Sex; Gender; Race, ethnicity and ancestry;
Religion; Social hierarchy (caste, tribes); Socio-economic status; Level of education; Place of residence; Location;
Sexual orientation; Disability; People experiencing homelessness; Drug or alcohol dependence; Language minority
groups; Vulnerable migrants, or internally displaced people; Gypsy, Roma and Traveller communities; Slum dwellers /
vulnerable tribal group(s); Sex workers; People in contact with the justice system; Victims of modern slavery; Other
marginalised, at-risk, socially excluded and/or inclusion health group(s).

10
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subgroup(s) (e.g. for women/female populations). The second question can draw only
on outcome data available from studies focusing on general populations that
disaggregate outcome data and provide a comparison to at least one other population
subgroup that is less generally subject to disadvantage (e.g. data for both
women/female populations and men/male populations as subgroup data or
represented by a gradient of effect).

We anticipate synthesising evidence for each of three behavioural outcomes with
potentially sufficient data: for walking; cycling; and, composite or generic active
travel. In addition, we will synthesise available data on health outcomes, although
based on our prior mapping work we anticipate these will be limited. For each
behavioural outcome, where there are multiple measures, we will select, in order of
priority, that measure which captures most explicitly and specifically data about active
travel; that which captures data on amount of active travel rather than frequency; and
if those aspects do not discriminate sufficiently, the most similar measure that is most
common across studies in that analysis. If there are insufficient data to justify separate
analyses for the three behavioural outcomes (walking, cycling, and composite or
generic active travel outcomes), we will consider performing a single main analysis
that combines behavioural outcomes (if necessary making allowances for multiple
observations from single studies, either statistically or by deriving a single study-level
effect).

For any given behavioural outcome, we will combine measures that we judge to reflect
conceptually coherent effects on behaviour. At minimum, we will combine measures
that reflect the amount of active travel performed (e.g. distance, time spent, number
of people using a facility) and make decisions by consensus on other aspects of active
travel that may or may not reflect the amount performed (e.g. frequency of active
travel). If the available data means that we judge it most appropriate to synthesise
only one outcome per study, we will prioritise generic or composite active travel, and
then walking, being those active travel domains that encompass the most potential
activity for the widest possible population and the lowest general barriers to
gualification. For any selected outcome, if this is reported at multiple timepoints, we
will select the longest available follow-up period.

If data are available we will conduct additional assessment of potential effect
modifiers. Based on our prior mapping work, this will most likely be limited to an
assessment of the effect of intervention type, and consist of a subgroup comparison of
the effect of infrastructural population-level interventions (broadly conceptualised as
Environmental Restructuring within the Behaviour Change Wheel (Michie et al, 2011)
versus informational interventions targeted at individuals or groups (broadly
conceptualised as Education, Persuasion and/or Enablement within the Behaviour
Change Wheel).

It is unlikely that sufficient data will be available for all of these potential analyses
outlined above. For example, it is advised that formal subgroup analyses in meta-
analysis require at least ten studies (Deeks et al, 2023). Should we judge that
insufficient data are available to derive credible conclusions from proposed syntheses,
we will either not conduct those analyses or we will conduct and report them for
completeness but make it explicit that we do not consider the specific analyses
reliable for interpretation.

Analysis approach

11
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For each potential synthesis outlined above, we will conduct the following analyses, in
order of priority:

1) While we do not anticipate this will be widely feasible based on known
heterogeneity of the evidence base, we will conduct a meta-analysis of studies
that have a control group and sufficient homogeneity in key aspects of their
study design (e.g. randomisation, use of post-intervention outcomes or change
scores).

2) Where meta-analysis is not viable for any or all studies, we will follow current
‘Synthesis without meta-analysis’ (SWiM) guidance (Campbell et al, 2020) to
determine the most appropriate approach to synthesising those data. For
example, should we conclude that for a set of studies there is inconsistency in
the effect measures or data reported and/or we are only able to ascertain the
direction of effect, we will consider vote counting based on the direction of
effect, and this may be accompanied by an effect direction plot or harvest plot
to visually represent results.

3) Should there be any remaining individual studies unable to be synthesised in
accordance with the above, they will be tabulated and their results described
narratively.

For principal syntheses of outcome data, we will conduct GRADE assessments (Guyatt
et al, 2011) to assess the certainty of the summarised effects. We will consider
domains relating to risk of bias (study limitations), imprecision, indirectness,
inconsistency, and publication bias, with each body of evidence being assigned one of
four standard GRADE levels of certainty - high, moderate, low and very low.

Equity issues

Health inequities are unfair, socially produced, and systematic disparities in health
outcomes between population groups, associated with their social, economic or
personal characteristics (Dahlgren and Whitehead, 2006; Hollands et al, 2024).
Reducing health disparities forms a core component of the UK Government’s ‘Levelling
Up’ agenda (Department for Levelling Up, Housing and Communities, 2022), and
considerations of equity impacts are entwined with active travel. Where dimensions of
equity are associated with lower prevalence of active travel, this has the potential to
directly exacerbate inequalities in health outcomes, given adverse effects of physical
inactivity. Lower population prevalence of active travel may also exacerbate
inequalities via various indirect pathways (Goéssling et al, 2022). For example, lower
socio-economic status people are more affected by the externalities of predominant
non-active modes of travel, such as being subject to disproportionate exposure to the
pollution, safety and social connectivity impacts of motor vehicle infrastructure (Rutter
et al, under review).

Our consideration of equity for this review is informed by ongoing development of a
checklist that we (within the NIHR PRP Reviews Facility) are developing as part of a
new suite of tools for use to help guide consideration issues of health equity in
systematic reviews and related forms of evidence synthesis. In developing this
protocol we have applied the current version (v1.0) of the checklist (Shemilt et al,
2024). The key implications of completing this checklist are that we will systematically
seek to identify, synthesise and report (in accordance with PRISMA-Equity (Welch et al,
2012) the evidence (or a lack thereof) in relation to each of our currently specified

12



13

population subgroup foci, i.e. concerning sex/gender; race/ethnicity; older age; and
socioeconomic status. See Appendix 1 for further details.

Stakeholder engagement

Ongoing policy stakeholder involvement of DHSC colleagues in developing and
finalising research questions and methods. No public involvement is planned.

Provisional Timetable

Month 1
Month 2
Month 3
Month 4
Month 5
Month 6
Month 7
Month 8
Month 9

Month 10

Screening of records included in the prior

evidence mapping work (title/abstract & full
text screening)

Data extraction

Additional and updated searches,
screening, data extraction

Analysis

Draft review report; Circulate to
stakeholders for comments; Finalise report

Registration

This protocol will be registered on both PROSPERO and the Open Science Framework.
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Appendix 1 - Provisional assessment of equity considerations

The current checklist (v1.0; Shemilt et al, 2024) comprises a set of six signalling
guestions, and we considered in turn whether these potentially apply to studies
eligible for inclusion in this review:

la. Is the intervention under investigation targeted at specific marginalised,
at-risk, socially excluded and/or inclusion health group(s) of people?

We judged this as sufficiently known and/or plausible to justify a ‘Yes’ response across
all groups. This judgement is informed by our prior evidence mapping work identifying
a substantive body of evidence evaluating active travel interventions targeted at
specific disadvantaged population subgroups.
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1b. Is the intervention under investigation aimed at reducing social
gradients across populations or among subgroups of the population?

We judged this as sufficiently known and/or plausible to justify a ‘Yes’ response across
all groups.

The imQIication of our resgonses to guestions la and 1b, after foIIowing the

PRISMA and PRISMA P) for this review, as should PRO EDI (if avallable as it is currently
in vel

2a. Is the health condition, public health issue, or phenomenon, being
addressed by the review (and/or map) more likely to be experienced by one
or more specific marginalised, socially excluded and/or inclusion health
group(s) of people?

Given there appears to be some evidence for each of the set of population subgroups
specified for this review that membership may be associated with reduced active
travel (Sustrans et al, 2022), we considered this to be ‘Yes’ in relation to groups
concerning: sex/gender, race/ethnicity, older age, and socioeconomic status (e.qg.
categorisation via education, income, occupational status, geography), each of which
we specify we intend to examine in this review.

2b. Are aspects of the intervention(s) and/or comparator(s), including how
they are provided, expected to make it harder for some specific
marginalised, at-risk, socially excluded and/or inclusion health group(s) of
people to take part in eligible studies?

We judged ‘Unsure’ to be the most appropriate response across all groups. We do
know at outset that at least some of the eligible studies specifically target these
groups to take part, meaning that at least in these studies these groups are not
clearly disadvantaged from taking part in eligible studies. However, this does not
address relative difficulty of participation, and at outset we are not aware of specific
evidence on the participation of these groups relative to that of less disadvantaged
groups.

2c. Are elements of study design, such as eligibility criteria or recruitment
and consent processes, expected to make it harder for some specific
marginalised, at-risk, socially excluded and/or inclusion health group(s) of
people to take part in eligible studies?

We judged ‘Unsure’ to be the most appropriate response across all groups. We do
know at outset that at least some of the eligible studies specifically target these
groups to take part, meaning that at least in these studies these groups are not
clearly disadvantaged from taking part in eligible studies. However, this does not
address relative difficulty of participation, and at outset we are not aware of specific
evidence on the participation of these groups relative to that of less disadvantaged
groups.

The implicati E ! ions 2a. 2b and 2¢. after following tt

corresponding decision tree, are as follows:

PRISMA-E shoul in conjunction with PRISMA and PRISMA-P) for this review.
as should PRO-EDI (if available, as it is currently being developed); a ‘Characteristics

of Included Studies’ table should be used; where possible and appropriate, data on the
17




18

xtract nd r rted: h dat ing the extent of li ili f review
findings to target populations (e.q. highlighting over- and under-representation)

vel for the review, th vidence ri rding th tential im ts of
inequities in access, participation, or involvement in interventions should be

considered for inclusion in that model

3. Are the impacts of, or responses to, the intervention(s) / exposure(s), or
the experiences of the phenomenon, under investigation, expected to differ
among specific marginalised, at-risk, socially excluded and/or inclusion
health group(s) of people in important or meaningful ways?

This signalling question necessitated a judgement on how confident we are that
effects differ, which we considered to be ‘Unsure (whether effects differ)’ for all
groups. This is because known evidence from multiple reviews of the patterning of
intervention impacts for different population subgroups (e.g. Hansmann et al, 2022;
Medeiros et al, 2021; Tcymbal et al, 2020, Smith et al, 2017), suggested no clearly
consistent and reliable differences in impacts. The principal justification for conducting
the current review is that we are not currently confident about whether effects differ.

The implication of our response to question 3, after following the corresponding
ision tree, is that the review will r rted in rdance with PRISMA-E. In lin
with this, we intend at outset to conduct and report separate sets of analyses by

specified population subgroups and for each of those we intend to consider absolute
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