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Abstract

Background: Locally delivered, place-based public health interventions are receiving increasing attention as a way
of improving health and reducing inequalities. However, there is limited evidence on their effectiveness. This
umbrella review synthesises systematic review evidence of the health and health inequalities impacts of locally
delivered place-based interventions across three elements of place and health: the physical, social, and economic
environments.

Methods: Systematic review methodology was used to identify recent published systematic reviews of the
effectiveness of place-based interventions on health and health inequalities (PROGRESS+) in high-income countries.
Nine databases were searched from 1st January 2008 to 1st March 2020. The quality of the included articles was
determined using the Revised Assessment of Multiple Systematic Reviews tool (R-AMSTAR).

Results: Thirteen systematic reviews were identified - reporting 51 unique primary studies. Fifty of these studies
reported on interventions that changed the physical environment and one reported on changes to the economic
environment. Only one primary study reported cost-effectiveness data. No reviews were identified that assessed the
impact of social interventions. Given heterogeneity and quality issues, we found tentative evidence that the
provision of housing/home modifications, improving the public realm, parks and playgrounds, supermarkets,
transport, cycle lanes, walking routes, and outdoor gyms — can all have positive impacts on health outcomes —
particularly physical activity. However, as no studies reported an assessment of variation in PROGRESS+ factors, the
effect of these interventions on health inequalities remains unclear.
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effective in reducing health inequalities.
Trial registration: PROSPERO CRD42019158309

Conclusions: Place-based interventions can be effective at improving physical health, health behaviours and social
determinants of health outcomes. High agentic interventions indicate greater improvements for those living in
greater proximity to the intervention, which may suggest that in order for interventions to reduce inequalities, they
should be implemented at a scale commensurate with the level of disadvantage. Future research needs to ensure
equity data is collected, as this is severely lacking and impeding progress on identifying interventions that are
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Background

The links between places, communities and health have
long been established in the scientific literature [1, 2].
Differences in ‘place’ characteristics can also help to ex-
plain why there are large and persistent inequalities in
health between places. In England, for example, healthy
life expectancy varies by 21.5 years for women and 15.8
years for men between local government areas while
even wider disparities exist between smaller areas [3].
Similarly, these localised inequalities in health are expe-
rienced in other high-income countries. The capital of
the United States (US), Washington DC, has a 20 year
gap in life expectancy between low income and more af-
fluent neighbourhoods [2]. Place-based health inequal-
ities are also noted across Europe, with regional north/
south health inequalities persisting in areas such as Italy
[4] and Spain [5], and some of the highest regional levels
of inequalities found in France, Germany, the United
Kingdom (UK), and Austria [6].

These geographical inequalities in health are often at-
tributed to: compositional and contextual aspects of
place and their interelationship [7, 8]. Compositional ex-
planations ascribe differences in health between places
to the characteristics of individuals who live in these
areas [9], whereas contextual explanations attribute dif-
ferences in health to differences in the characteristics of
places where people live [7]. The relational approach to
health and place notes their interactions between these
two levels — as the characteristics of individuals (com-
positional) are influenced by the characteristics of the
area (contextual) [10]. For example, the health effects of
individual deprivation, such as lower income, can be
amplified by area deprivation: ‘amplification of
deprivation’. [11] There are numerous reviews of the lit-
erature examining the effects of compositional based in-
terventions (e.g. alcohol and substance misuse, weight
loss, diet and physical activity [12—15]) on the health of
individuals and, indeed, many public health interven-
tions are focused on changing the behaviour of individ-
uals, for example, weight management, smoking
cessation, and alcohol and drug services [16, 17]. How-
ever, there is evidence to suggest that compositional

interventions require high levels of individual agency to
accrue health benefits and differences in personal re-
sources may lead to these interventions reinforcing or
exacerbating inequalities in health [18, 19]. More re-
cently, systematic reviews have assessed interventions
that sought to modify the impact of contextual factors
on health that have focused on large-scale, nationally
funded, urban regeneration, housing-led, or child-
focused interventions [20-24]. However, these pro-
grammes are not always delivered in areas of greatest
need, potentially widening regional inequalities in health
[25-27]. A more recent framing of the relationship be-
tween health and place is the political economy one [28].
It ‘scales-up’ the contextual explanation by highlighting
the importance of macro-economic, political choices and
public policies (such as austerity) in shaping both place
and health - relationally [8]. Reviews examining these
types of interventions suggest that market regulation of
tobacco, alcohol and food is likely to be effective at im-
proving health and reducing inequalities in health [29].
Local governments also seek to improve population
health and reduce health inequalities through different
kinds of improvements to the places people live in and
frequent [20-23]. For example, Macintyre et al. (2009)
[24] describe five broad types of socio-environmental in-
fluences on health covering many elements that fall
within the remit of local governments; 1) physical fea-
tures of the environment such as air and water quality,
climate and latitude; 2) availability of healthy/unhealthy
environments at home, work, and play including decent
housing, secure and non-hazardous employment, afford-
able and nutritious food, and safe and healthy recre-
ational facilities and activities; 3) access to services such
as transport, education, policing, street cleaning and
lighting, religious and community organisations, and
health and welfare services; 4) socio-cultural features,
political, economic, ethnic and religious history, commu-
nity norms and values, level of community cohesion,
perception of crime and safety, and community support
networks; and 5) internal and external perceptions of
place and place-related stigma [24, 30]. These factors
highlight how local government has a potential wide-
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ranging role to play in delivering ‘place-based’ ap-
proaches because many of its functions directly and in-
directly affect social determinants of health and
wellbeing: planning, transport, high street regulation,
housing, education, social work, children, and, in many
countries (including England), public health itself.

Although local governments have some powers to
shape local environments and promote health (varying
by country) — and are increasingly being encouraged to
do so, a number of factors limit the delivery of commu-
nity and place-based interventions. These include the
limited statutory powers over the social determinants of
health (e.g. planning decisions or schools) but most not-
ably, local governments in England and some other parts
of Europe (e.g. Greece, Spain and Portugal) have been
operating under increased financial constraints since the
implementation of austerity measures as a result of the
global financial crisis in 2008 [31, 32].

Research on place-based public health interventions,
therefore, is timely, especially in light of the COVID-19
pandemic (given the high geographical inequalities in
COVID-19 - associated with inequalities in chronic dis-
eases [33]), international economic uncertainty, and ac-
knowledgement amongst policymakers of the need to
intensify our focus on primary prevention post-
pandemic [33, 34]. The latter requires an understanding
of the current evidence base. Therefore, there is a need
to examine the effectiveness of locally-delivered place-
based approaches to improving/maintaining (a) the
physical environment (e.g. active travel, pedestrianisa-
tion, school crossing patrols, green space, cycle/walking
routes, playgrounds, outdoor gyms, air pollution, fly-
tipping/littering, housing); (b) the social environment
(e.g. children’s services, alcohol and food licensing pow-
ers, provision of health promotion services, cultural
venues/activities); and (c) the economic environment
(e.g. local investment and growth strategies including
local employment/training/education, subsidised public
transport, welfare such as council tax discounts, and
economic development initiatives).

The challenge of how to deliver effective place-based
interventions to improve health and reduce inequalities
in the current circumstances is not simply an economics
question. There are already studies that show public
health prevention saves costs on future health care and
can also reduce other potential costs (e.g. crime, work-
place absenteeism, productivity) [35-37]. However, we
know relatively little about the different options available
for delivering place-based strategies to improve health
and reduce health inequalities when resources are lim-
ited and uncertain. Therefore, this umbrella review lo-
cates, appraises, and synthesises evidence of effectiveness
from existing systematic reviews and considers locally
delivered place-based interventions across three key
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elements of place and health; the physical, social, and
economic environment [10].

Research question
What place-based interventions are effective in improv-
ing health and reducing health inequalities?

Methods

Registration

This study is registered in
CRD42019158309 [38].

PROSPERO  as

Study design

Systematic review methodology was used to locate, ap-
praise, and synthesise published systematic review-level
evidence on the effectiveness of place-based interven-
tions on health and health inequalities. The review
followed established guidelines for the conduct and
reporting of systematic reviews [39-41] and adhered to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) statement guidelines [42]
(see Additional file 1 for completed PRISMA checklist).
This umbrella review provides a high-level overview of
existing reviews and is part of a wider study that aimed
to review all available published evidence regardless of
study design. Therefore, the results will be presented in
three interlinked papers reporting the qualitative, and
quantitative evidence in primary studies, and systematic
review evidence. In this paper we report on the results
of the umbrella review section of the study. Umbrella re-
views — overviews of systematic reviews — build on the
strengths of individual reviews and add scale by integrat-
ing the findings of multiple reviews together [43]. It is
an established and well used method within public
health research [29, 44—46]. The full methodology has
been previously described in the published protocol [38].

Search strategy

A search strategy was designed by an experienced infor-
mation specialist (FB) in consultation with members of
the research team, public and practice-based stake-
holders, and with reference to previous umbrella search
strategies (e.g. Thomson et al., 2018) [47].

The search strategy was designed in MEDLINE (see
Additional file 1). The strategy used thesaurus headings
and terms in the title, abstract and keyword fields, and
was translated to other databases as appropriate. For the
place-based element of the search, synonyms were used
for place-based, for urban renewal or regeneration, and
for elements of the physical environment including
home, work, and recreational. The concept of health or
health inequalities and associated synonyms comprised
the second element, and finally a validated filter was
used to exclude studies based in low and middle income
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countries [48]. We limited studies to high income coun-
tries for several reasons. Firstly, policy and practice col-
leagues indicated during project development that they
required evidence of effectiveness for place-based inter-
ventions that would be comparable to their settings.
Given low-middle income countries often lack universal
health care and have limited planning and infrastructure
[49] available to implement such interventions we lim-
ited our searches to high income countries in order to
retrieve relevant and generalisable evidence. Although
we recognise generalisability is still problematic across
high income countries [50].

Changes were made to the strategy cited in the
protocol to give a better balance of sensitivity and
specificity. The search was run on the following nine
databases for studies published between 1st Jan 2008
and 1st March 2020: Medline (Ovid); Scopus (Else-
vier); Embase (Ovid); International Bibliography of the
Social Sciences (IBSS; ProQuest); Sociological Ab-
stracts (ProQuest); Social Services Abstracts (Pro-
Quest) (included with  Sociological  Abstracts);
Cochrane Database of Systematic Reviews and CEN-
TRAL (Cochrane Library, Wiley); Social Care Online
(SCIE); and Cumulative Index of Nursing and Allied
Health Literature (CINAHL; EBSCOhost). The search
was restricted to English language studies. The search
start date of 2008 was driven by several factors. Our
review was co-produced with public health policy and
practice colleagues who wanted to understand what
interventions were effective at improving health and
reducing inequalities in austere times as local author-
ity budgets had been decreasing since the global fi-
nancial crisis [31, 51-55]. Additionally, previous
evidence in this area (e.g. Bambra et al., 2010; Gibson
et al., 2011; Larsen, 2007) [23, 56, 57] report pre-
2008 studies and required updating to reflect changes
in the economic environment.

In addition, we conducted citation follow-up and a
grey literature search via Open Grey (http://www.
opengrey.eu/) to identify any additional studies. We
also conducted a consultation exercise with public
health policy and practice stakeholders to identify fur-
ther grey literature such as evaluations of relevant
local interventions that were not in the public do-
main. Consultation with members of the public was
conducted to identify search terms based on local
intelligence. The lead author (VJM) attended a com-
munity learning event facilitated by a local commu-
nity interest company and gave a short presentation
on the study. Local residents attending the event were
invited to complete a postcard listing factors they felt
would have a positive or negative impact on health,
wellbeing, and inequalities in the places they live.
Their responses were collated and incorporated into
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our search terms (Additional file 1 lists their
responses).

Inclusion criteria

Following standard evidence synthesis approaches

[58], the inclusion criteria for the review were devel-
oped in terms of PICOS (population, interventions,
comparison, outcome, and setting) [39]. In keeping
with criteria from the Database of Abstracts of Re-
views of Effects (DARE), three key elements were re-
quired for systematic reviews to be included: 1) a
clear question; 2) a transparent method for the
search, selection and appraisal of evidence or studies;
3) a synthesis of results or evidence [59].

Population
Children and adults (all ages).

Intervention

Place-based interventions were eligible for inclusion if
they focussed on one or more key elements of place and
health: the physical, social, or economic environment.
The inclusion criteria were purposely broad to allow for
a wide range of different interventions to be located. For
the purposes of the review, a place-based intervention
was defined as any intervention, policy, programme, or
action that aimed to improve health and reduce health
inequalities that was delivered at a local- or regional-
level, excluding national level interventions. Studies were
excluded if they focused on interventions implemented
before 2008 or were compositional interventions (indi-
vidual behaviour change studies).

Comparison

We included systematic reviews that comprised studies
with and without controls. Acceptable controls included
randomised or matched designs.

Outcomes

Reviews measuring health (physical and mental, mortal-
ity) including health behaviours (physical activity, dietary
behaviours, active travel), measures of personal or com-
munity wellbeing, or outcomes relating to the social de-
terminants of health, including social cohesion, crime
and safety, housing/neighbourhood condition and access
to services, or training and employment opportunity
outcomes were eligible for inclusion. Studies were ex-
cluded if they focused on the treatment of illnesses. Sec-
ondary outcomes included measures of inequalities in
these health outcomes between groups or populations
according to the PROGRESS+ factors (Table 1).
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Table 1 PROGRESS+ Factors

PROGRESS+ Factors
Adapted from Kavanagh et al. [58] and O’Neill et al. [60]

Place of residence

Rural/urban/inner-city, housing characteristics,
social housing.

Race, ethnicity, cultural
background

Racial, ethnic, or socio-cultural background.

Employment status, type of occupation,
employment-based benefits, unemployment,
out-of-work benefits.

Occupation

Gender and sex Biological and gender-based differences and

characteristics.

Religion Religious background/affiliation.

Education Level of education attained and/or years spent
in education, school type.

Social capital Social relationships and networks, trust

between community members, civic
participation, collective community action,
shared community goals.

Income, welfare, assets/resources at individual
or household level.

Socio-economic status

+ Age, disability, citizen status (e.g. refugee or
displaced), minority groups. Instances where a
person may be temporarily at a disadvantage;
respite care or time in hospital. Instances
where features of relationships place a person
at a disadvantage; smoking parents or being
excluded from school.

Setting

Only studies focusing on place-based interventions from
high income countries (as defined by the World Bank
list [61] at least once since 2008) were included.

Study selection
Table 2 lists the inclusion and exclusion criteria used to
assess identified studies.

Screening and data extraction

All titles and abstracts were independently screened by two
of four reviewers (VIM, RM, EM/SR, SB) using Rayyan
QCRI (https://rayyan.qcri.org/welcome) [62] and relevant
papers were retrieved and assessed for inclusion.

Table 2 Inclusion/Exclusion Criteria

Page 5 of 17

Discrepancies were resolved by consensus. Full text screen-
ing was also conducted independently (VJM, SB and RM,
SR) and discrepancies were resolved through discussion.
Agreement between the reviewers was 95% (Cohen’s kappa:
0.89). After piloting the data extraction process (VJM), data
extractions were conducted independently by two reviewers
(VIM and SB) and then checked by the lead author (VJM).
Data relating to the intervention, participants, outcomes,
results, conclusions and researcher recommendations were
extracted from identified systematic reviews. Key data (re-
lating to PICOS) from full-text versions of included reviews
were extracted using standard extraction forms [63] (See
Additional file 1).

Data were only extracted from the systematic reviews
and any relevant supplementary materials. We did not
locate and extract data from the primary studies in-
cluded in the identified reviews.

Quality appraisal

Systematic review evidence was appraised independently
(by VIM and SB), and then checked by the lead author
with discrepancies resolved through discussion, using
the revised Assessment of Multiple Systematic Reviews
(R-AMSTAR), which provides a quantifiable assessment
of systematic review quality [64]. The R-AMSTAR tool
lists 11 questions to determine the quality of the review.
Each question is answered yes or no based on assessing
the review and then assigning a score of 1 to 4 based on
a set of criteria in response to each question. For ex-
ample, question 1 asks “was an “a priori” design pro-
vided?” if the review discusses an a priori design this
question will be answered “yes” and then be graded by
the following set of criteria “A: a clearly focused (PICO-
based) question; B: Description of inclusion criteria; C:
Study protocol is published and/or registered in advance.
If the review meets all 3 of these criteria it will score 4; 2
criteria scores 3; 1 criteria scores 2; O criteria scores 1.
Once all questions were completed the total score was
calculated and in keeping with previous studies they
were converted to low (11-22), medium (23-33), and
high (34-44) quality ratings (see Table 3) [47, 64]. The

Inclusion

Exclusion

1. The publication is a systematic review, as defined in DARE criteria.

2. The publication includes interventions/policies in countries defined at
least once since 2008 as a high-income country by the World Bank.

3. The publication covers primary prevention local or regional public health
interventions affecting change in one or more of the key elements of place

as defined in PICOS.

4. The publication reports health (including health behaviours or factors
associated with social determinants of health) or health inequalities

1. The publication is not a systematic review.

2. The publication was published, or intervention delivered, before
2008 or in a low-, lower-middle, or upper-middle income country.

3. The publication covers individual behaviour change, clinical,
treatment or national-level interventions/policies.

4. The publication does not include a relevant overall health outcome
or disaggregated data by or between population groups.

outcomes in and between populations, disaggregated by one or more of the

PROGRESS+ factors as defined in PICOS.
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quality of the reviews (as ascertained by VJM and SB) as
well as the underpinning primary studies (as ascertained
by the systematic review authors) are reported.

Synthesis

Systematic reviews meeting the inclusion criteria were
tabulated and grouped by intervention type. Themes
were identified from across studies of similar types of in-
terventions and a narrative synthesis [65] was used to
describe the learning from across the reviews.

Results

A total of 30,089 citations were retrieved from the nine
databases searched and an additional 29 records identi-
fied through the grey literature and stakeholder consult-
ation exercises as part of the full project discussed in the
methods section. All records were uploaded to Rayyan
and after deduplication, a total of 29,832 unique cita-
tions were included in the title and abstract screening.
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The process of inclusion and exclusion is depicted in the
PRISMA flow chart [42] in Fig. 1.

The reasons for exclusion at full-text review stage
(n =388) are available in Additional file 1. In total 13
systematic reviews were included in our review [21,
22, 66-76], reporting a total of 361 unique primary
studies. Study characteristics reported in the system-
atic reviews were screened to ensure we only reported
on interventions delivered since the 2008 economic
crisis. This resulted in only 51 primary studies being
eligible for data extraction from the systematic review
and synthesis in this umbrella review. All but one
study included in the reviews focused on interven-
tions to change one or more element of the physical
environment (n =50); one study reported changes to
the economic environment. No reviews meeting our
inclusion criteria included studies that assessed the
impact of social interventions on our outcomes of
interest. Nine primary studies were included in more

Public and Practitioner consultation
to inform search terms

Additional records identified through
practitioner consultation and grey literature
(n=29)

Records excluded:

— (n=29,431)

Full-text articles excluded, with

reasons (n=388):

Not systematic review (n=126)
Pre-2008 interventions (n=101)
Not place-based (n=53)

No health outcomes (n=18)
No intervention (n=67)
DARE Criteria (n=3)
Conf proceedings/protocols

(n=18)
Not high-income country (n=2)

Fig. 1 Adapted PRISMA Flow chart of selection procedure
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than one systematic review; to prevent duplication of
their findings, data were only extracted from one re-
view. As we only found 13 relevant systematic re-
views, we have synthesised below the results of the
underpinning relevant primary studies included within
them rather than focusing exclusively on the overall
findings of the reviews. This gives a fuller overview of
the evidence base - whilst also ensuring that only
those primary studies relevant to our research ques-
tion are synthesised.

Within the included systematic reviews, 14 studies re-
ported the effects of creating new, or renovating existing,
infrastructure to increase physical activity (cycling/walk-
ing routes n=11; bicycle share scheme 7 =1; outdoor
gyms n=2); 16 studies reported the effects of home
modifications (1 =3) of housing provision (1 =13); four
studies reported greening/improvements to the public
realm; six studies assessed changes to playgrounds/parks;
four studies reported the opening or construction of
new supermarkets; four studies reported transport inter-
ventions; two studies reported multi-component inter-
ventions (=1 housing refurbishments, improvements
to the physical environment, external maintenance, com-
munity engagement, employment training, and creation
of community space; n =1 moving to a Smart Growth
community with greater building density, less auto-
dominated, greater non-residential land use, fewer bar-
riers to connectivity, more parks and playgrounds, more
traffic safety and aesthetic features, and fewer physical
incivilities such as graffiti and litter); and one study re-
ported the effects of congestion changes.

In terms of reported outcomes relating to these inter-
ventions, 27 studies assessed health behaviours (physical
activity, diet, or active transport); 21 studies reported
health outcomes using validated tools (e.g. EQ-5D Qual-
ity of Life tool); and three studies reported outcomes re-
lating to the social determinants of health (social
isolation, fear of crime, perception of area/safety, crime
rates, and gun assaults). Only one review used PRO-
GRESS+ factors (Table 1) to examine equity effects of
the included primary studies [66], however, the authors
concluded there was inadequate information to assess
variation in outcomes. Across all included reviews, there
was a lack of reporting on PROGRESS+ characteristics.
Where studies did report these factors (such as area dis-
advantage, ethnicity, sex, income, or age), they were not
used to assess variation between groups to identify any
effect on health inequalities. Moreover, some factors
were completely absent from the population characteris-
tics included in the study summaries (occupation, reli-
gion, sexuality, gender minorities, and education).

Studies were located in the US (# = 24); Canada (n =
12); Australia (n=7); UK (n=6); New Zealand (n=1);
and Sweden (n =1). Using the R-AMSTAR tool, reviews
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were graded as high (n =4), medium (1#=6) or low (n=
3) quality (see Table 3). Studies from high and medium
quality reviews are narratively synthesised below (with
data extracted from the review) by intervention type and
all reviews summarised in Table 4 (further details pro-
vided in Additional file 1).

Physical environment interventions (n =50)

The majority of studies (50/51) identified in the reviews
reported on changes to the physical environment, either
through the development of new infrastructure to pro-
vide opportunities for physical activity; modifying or
providing housing; aesthetic improvements to the public
realm; creating new supermarkets; developing existing,
or creating new, transport facilities; or multi-component
interventions that combine some, or all, of these ele-
ments plus others (for example employment training,
creation of community spaces, and community
engagement).

Infrastructure to encourage physical activity (n=14)

Five reviews [66, 70, 71, 73, 75] reported the findings of
14 studies relating to the development of new, or modi-
fication of existing, infrastructure to encourage physical
activity. Twelve studies reported on the implementation
of cycling and walking routes and two studies reported
on the implementation of outdoor gyms.

Cycling and walking routes (n=12)

Overall, reviews reported mixed results on physical ac-
tivity outcomes pertaining to cycling and walking route
interventions. Four reviews [70, 71, 73, 75] reported
findings from 12 studies that examined physical activity
outcomes after the introduction of cycling or walking
routes. Six studies reported increases in physical activity
and six reported no change or decreases in physical ac-
tivity after the introduction of the interventions.

A medium quality review by Stappers et al. (2018) [75]
reported on seven studies with critical to moderate risk
of bias that assessed the effects of new on- and off-road
walking and cycling routes on physical activity. Results
were mixed, with four studies reporting no significant
changes or negative effects on overall physical activity
after the implementation of new cycling and walking
routes, and three studies reporting an increase in cycling
after construction of new separated bicycle paths. Three
studies also assessed whether outcomes differed depend-
ing on proximity to the intervention; two found living
closer to the intervention was associated with more cyc-
ling and walking, one found a higher increase in cycling
for those living between 1.0-2.99 km from the interven-
tion area compared with individuals living less than 1.0
km or further than 2.99 km away.
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Table 4 Summary of studies from included reviews
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Review Intervention(s) (n =no. of Outcome(s)
authors studies)

Summary results R-AMSTAR
1 =increase/ improved quality

| =decrease/ deteriorated appraisal
< =no change rating

(represent sig. Results unless reported otherwise)

Physical environment interventions (n = 50)
Infrastructure to encourage physical activity (n= 14)

Cycling and walking routes (n =12)

Hunter New greenway (n=1) Health behaviours: physical
et al. activity
(2015) [70]
Mayne Bike lane (n = 2); bike share Health behaviours: physical
et al. (n="1) activity, active transport.
(2015) [71]
Macmillan  Cycle lanes (n=1) Health behaviours: physical
et al. activity
(2018) [73]
Stappers New on- and off-road walk- Health behaviours: physical
et al. ing/cycling routes (n=7) activity
(2018) [75]

Outdoor gyms (n =2)
Hunter Outdoor gym (n=1) Health behaviours: Physical
et al. activity
(2015) [70]
Hunter Outdoor gym (n=1) Health behaviours:
etal Physical activity
(2019) [66]

Housing (n=16)
Home modifications (n =3)

Sauni et al. Home modifications (n=1) Health outcomes: asthma
(2015) [72]

McCartney Home modifications (n=1) Health outcomes: self-reported
et al. physical and mental health.
(2017) [22]
Ige et al. Home modifications (n=1) Health outcomes: injuries from
(2019) [67] falls

Provision of housing (n =13)
Persaud Provision of housing (n = Health outcomes: 34 reported
et al. 13) including quality of life,
(2019) [68] physical health, mental health.

Improving the public realm (n =4)

Moore Green storm water Health outcomes: quality of

et al. infrastructure; urban and life

(2018) [74] landscape development Social determinants outcomes:
(n=2) perceptions of safety and

social cohesion

Hunter Greening vacant lots (n=2) Health outcomes: heart rate
et al. Social determinants outcomes:
(2019) [66] gun assaults, perceptions of

safety, crime rates

Parks and playgrounds (n = 6)

Audrey &  Removal of park seating Health behaviours: physical
Batista- (n="1) activity

Ferrer

(2015) [21]

Mayne New park (n=1) Health behaviours: physical

etal. activity

o 22 (low)
Bike lane 1; bike share 1 21 (low)
l 34 (high)
Extended greenway «; cycling paths 1; walking/ 28 (medium)

cycling trail |; (greater 1 for those in close proximity
to intervention)

Non-sig 1 22 (low)
1 36 (high)
N 41 (high)
1 17 (low)
| in‘injuries from falls (positive effect) 23 (medium)
T 33 (medium)

Green storm water infrastructure « (perceptions of 36 (high)
place/safety, social cohesion); Urban and landscape
development 1 (quality of life)

1 (perceptions of safety) | (gun assaults, crime rates, 36 (high)
and heart rate)

PN 31 (medium)

“ 21 (low)
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Table 4 Summary of studies from included reviews (Continued)
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Review Intervention(s) (n =no. of Outcome(s) Summary results R-AMSTAR
authors studies) 1 =increase/ improved quality
| =decrease/ deteriorated appraisal
< =no change rating
(represent sig. Results unless reported otherwise)
(2015) [71]
Hunter Park re-development (n= Health behaviours: physical i 22 (low)
et al. 1) activity
(2015) [70]
Hunter Development of new, Health behaviours: physical 1 36 (high)
et al. renovating existing, parks  activity
(2019) [66] (n=3)
Supermarkets (n=4)
Macmillan ~ New supermarket/farmers  Health outcomes: self-reported  New supermarket « (self-report BMI); Farmers market 34 (high)
et al. market (n=2) Body Mass Index (BMI). 1 (self-report fruit and vegetables); transport 1
(2018) [73] Health behaviours: physical (physical activity for new users and greater for those
activity; consumption of fruit living closer)
and vegetables
Tseng New supermarkets (n =2) Health behaviours: Fruit and vegetable consumption «; overall caloric 33 (medium)
et al. consumption of fruit and intake |; BMI| (intervention site); BMIT (control site)
(2018) [76] vegetables
Health outcomes: weight/BMI
Transport (n=4)
Moore Segregated bus track with  Health outcomes: mental < (when controlled from baseline) 36 (high)
et al (2018) cycle/walking routes health
[74] included (n=1)
Macmillan ~ New light rail transit (n=3) Health behaviours: physical 1 (for new users and greater for those living closer 34 (high)
et al. activity. proximity); | (for former users)
(2018) [73]
Multi-component interventions (n = 2)
Audrey &  Relocation to Smart Health behaviours: physical > 31 (medium)
Batista- Growth Community (n=1) activity
Ferrer
(2015) [21]
McCartney  Urban renewal programme  Health outcomes: self-reported 1 (perception of place) « (self-reported health) 17 (low)
et al. (n=1) health, perception of place.
(2017) [22]
Economic interventions (n = 1)
Brown Traffic congestion charge  Health behaviours: active T 26 (medium)
et al. (n="1) transport
(2015) [69]

A high quality review by Macmillan et al. (2018) [73]
reported one study that assessed changes in cycling be-
haviours after the installation of bicycle boulevards in
local streets. The study was graded five out of nine for
risk of bias and found that living in streets where the
intervention was implemented was not associated with
increased cycling.

Outdoor gyms (n=2)

Two reviews [66, 70] reported findings from two studies
assessing the impact of outdoor gyms on physical activ-
ity. Overall, evidence suggests small or non-significant
increases in physical activity after the introduction of
outdoor gyms.

High quality review evidence by Hunter et al. (2019)
[66] reported findings from a moderate quality study
assessing physical activity outcomes after the installation
of an outdoor gym plus targeted promotional marketing
and exercise sessions with professional trainers. Results
showed a small but significant increase in senior park
users engaging in moderate to vigorous physical activity
at follow up.

Housing (n=16)

Four reviews [22, 67, 68, 72] reported the findings of 16
studies that related to the provision, or modification, of
housing. Three studies study reported on the effects of
home modifications and 13 studies reported on the
provision of housing.
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Home modifications (n = 3)

One high quality review by Sauni et al. (2015) [72] inves-
tigated the impact of home modifications on asthma-
related health outcomes. Only one study in the review
was implemented after 2008 and was graded as poor
quality by the review authors. The study found no differ-
ences in respiratory outcomes for people living in homes
that were undergoing repair after a flood compared to
those living in homes that had already been repaired.
One high quality study in a medium quality review by
Ige et al. (2019) [67] reported on injury prevalence after
the implementation of a home modification intervention.
Findings showed a 26% reduction in the rate of home in-
juries caused by falls in the groups that received home
modifications.

Provision of housing (n=13)

One medium quality review by Persaud et al. (2019)
[68] explored ‘Housing First’ interventions which
combined the provision of housing with treatment for
various addictions, mental health challenges, and
other social supports. Thirteen studies in the review
were implemented after 2008 and were graded as
medium to high quality by the review authors. Studies
reported a total of 34 different health outcomes, of
which 31 were statistically significant, and 3 had un-
known significance. Of the 31 statistically significant
outcomes, 12 outcomes (from 12 studies) favoured
the intervention, and 19 outcomes (from 11 studies)
favoured the control. Although this presents mixed
results, all control groups had treatment for addiction,
mental health challenges, and other social supports,
but limited detail was provided on these to context-
ualise the findings. Duration of studies varied (from
six to 180 months) and this may provide insight into
the differing outcomes for intervention and control
groups.

Improving the public realm (n=4)

Two high quality reviews [66, 74] reported the findings
from four studies that assessed the effects of improve-
ments to the public realm on health and outcomes relat-
ing to the social determinants of health. One study,
graded as moderate risk of bias by Moore et al. (2018)
[74], found that landscape changes to improve watershed
function and stormwater capacity by planting trees had
no effect on fear of crime or whether people felt the
neighbourhood was friendly or sociable compared to a
control site. A second study identified by Moore et al.
(2018) [74] graded as serious risk of bias, assessed
changes in quality of life after streets were redesigned to
look more attractive and safer with buildouts to slow
traffic, planters, benches, and light. Quality of life for re-
spondents living in interventions streets improved
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compared to a decrease for respondents living in control
streets. Hunter et al. (2019) [66] reported findings from
two studies assessing how improvements to vacant lots
affect health and social determinants of health outcomes.
One high quality study (quality assessment score 11/11)
examined the greening of vacant lots, which included re-
moving debris, planting grass and trees, and erecting a
wooden fence. Compared to a control lot with no green-
ing intervention, there was a non-significant decrease in
the number of total crimes and gun assaults, and people
reported feeling significantly safer around greened va-
cant lots.

A second similar study of moderate quality (score 7/
11), to improve vacant lots found that when participants
were in view of the intervention sites, compared to con-
trols, this led to a significant reduction in heart rate for
African Americans.

Parks and playgrounds (n = 6)

Overall, four reviews [21, 66, 70, 71] reported the results
from six studies that showed significant increases in
physical activity after the introduction of new, or renova-
tion of existing, parks or playgrounds. Two reviews [21,
71] reported no differences in physical activity from two
studies after the introduction of a new park and the re-
moval of seating in an existing park.

A high quality review by Hunter et al. (2019) [66] re-
ported three studies assessing the effect of implementing
new, or renovation of existing, parks. One study, graded
nine out of 11 for quality, evaluated the development of
a new park and found a significant increase in the pro-
portion of park users engaging in moderate or vigorous
physical activity. Another study, graded nine out of 11
for quality, examined the impact of replacing old play-
ground equipment and ground surfacing compared to
control parks with no renovations and found significant
increases between baseline and 12-month follow up for
the number of people engaged in moderate to vigorous
physical activity compared with the control park. The
third study was graded 11 out of 11 for quality and ex-
amined soft measures in park renovations (new walking
path signs), promotional incentives (water bottles, park-
branded key chains, targeted emails), and outreach activ-
ities (hiring community engagement officers, buying ac-
tivity materials). Results showed increased physical
activity in intervention parks compared to declines in
control parks.

Medium quality review evidence by Audrey and
Batista-Ferrer (2015) [21] reported results from one
low quality study that found removing seating ar-
rangements in parks did not change the likelihood of
children standing or engaging in moderate to physical
activity.
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Supermarkets (n =4)

Two reviews [73, 76] reported findings from four studies
that assessed changes in health behaviours and health
outcomes after the development of new supermarkets. A
high quality review by MacMillan et al. (2018) [73] re-
ported two studies that assessed changes in self-reported
body mass index (BMI) and purchases and consumption
of fresh fruit and vegetables after the introduction of a
new supermarket (risk of bias 5/9) and a weekly farmers
market (risk of bias 2/9). There were no significant
changes in self-reported BMI after the introduction of
the new supermarket, however, there were self-reported
increases in fruit and vegetable consumption associated
with the farmer’s market. A medium quality review by
Tseng et al. (2018) [76] reported two studies that
assessed the impact of two new supermarkets on BMI
and caloric intake. One low risk of bias study reported
no difference in fruit and vegetable consumption, but an
overall decline in caloric intake and a non-significant re-
duction in BMI for the intervention neighbourhood. A
high risk of bias study also reported reductions in BMI
after the opening of a new grocery store in the centre of
a neighbourhood that had no other food stores within
walking distance, whereas the control town reported in-
creases in BMIL.

Transport (n=4)

Two high quality reviews [73, 74] reported findings
from 4 studies that assessed the impact of new
transport facilities on health behaviours and health
outcomes. MacMillan et al. (2018) [73] reported
findings from 3 studies assessing the impact of new
light rail transit on physical activity. One study (risk
of bias 4/9) found a negative association between
total walk trips at follow up based on the interaction
of the distance to the rail stop group and baseline
walking trips after the opening of a new light rail
transit line. Two studies reported findings from the
same intervention (risk of bias for both 6/9) that ex-
tended a light rail line and found increased physical
activity among new line users, however, former users
experienced decreased physical activity. Moreover,
there were greater increases in physical activity for
those living in closer proximity to the intervention.
Moore et al. (2018) [74] reported findings from one
study (no quality assessment or risk of bias) that
assessed the impact on mental health outcomes after
the development of a new purpose-built guided seg-
regated bus track with cycle and walking routes in-
cluded. Although mental health outcomes improved
for respondents who used the new route for active
transport, this effect attenuated when controlled
from baseline mental health.
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Multi-component interventions (n = 2)

Two reviews [21, 22] reported two studies that assessed
changes in health behaviours and health outcomes after
the implementation of interventions comprising multiple
elements. One medium quality review by Audrey and
Batista-Ferrer (2015) [21] reported findings from one
moderate quality study that assessed changes in physical
activity in children and young people after moving to a
Smart Growth community; which is characterised as
having greater building density, less auto-dominated
form, greater non-residential land uses, fewer barriers to
connectivity, more parks and playgrounds, more traffic
safety and aesthetic features, and fewer physical incivil-
ities such as graffiti and litter. Compared to a control
site, the study reported no strong evidence for increases
in moderate to vigorous activity in the Smart Growth

group.

Economic interventions (n=1)

Only one review reported on changes to the eco-
nomic environment, focussing on traffic congestion
pricing schemes. A medium quality review by Brown
et al. (2015) [69] examined changes in health behav-
iours after the introduction of traffic congestion
charges. Only one moderate quality study reported
findings from a scheme implemented after 2008. The
study findings suggests that traffic congestion pricing
schemes lead to increases in health-related behaviours
such as shifting from car trips to public transport.
The study reported a 24% increase in the total num-
ber of trips by public transport, 9% decrease in com-
muter car trips, a decrease in all discretionary trips,
and a 36% decrease in community cycling trips after
traffic congestion charges were introduced. However,
the study authors noted these findings were unreliable
due to adverse weather conditions and a small and
unrepresentative sample.

Health inequalities

Only one review used the PROGRESS+ tool to examine
the equity effects of interventions reported in the pri-
mary studies. However, Hunter et al. (2019) [66] re-
ported there was insufficient evidence relating to the
equity effects of urban green space interventions to draw
firm conclusions. Although they reported some primary
studies were located in deprived neighbourhoods and
did show positive effects, the evidence was generally
mixed, and none of these studies met our inclusion cri-
teria. The studies included in our review from Hunter
et al. (2019) [66] all lacked sufficient information on
PROGRESS+ factors to assess any effects on health
inequalities.
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Discussion

Place-based inequalities in health are persistent. This
umbrella review has examined place-based interventions
that aimed to alter the environments in which people
live. Thirteen systematic reviews were included in this
umbrella review, comprising 51 unique primary studies.
The majority of these studies (n=50) focused on
changes to the physical environment, one assessed
changes to the economic environment, and none re-
ported on interventions pertaining to the social environ-
ment that includes our outcomes of interest.

Given the considerable heterogeneity — and quality -
both across the 13 systematic reviews and the 51 studies
included therein, a cautious assessment is made of the
overall effect on health outcomes, or more specifically
health behaviours due to most outcomes focusing on
physical activity. There is tentative evidence that the
provision of housing/home modifications, improving the
public realm, parks and playgrounds, supermarkets,
transport, cycle lanes, walking routes, and outdoor gyms
— can all have positive impacts on health outcomes —
particularly physical activity. Moreover, the lack of
reporting on PROGRESS+ factors constrains the conclu-
sions that can be drawn about the effect on health in-
equalities. No studies assessed differences in outcomes
based on PROGRESS+ factors, so the effect of these in-
terventions on health inequalities remains unclear, a
finding consistent with previous systematic review evi-
dence [56]. Although this could also reflect systematic
reviews failing to extract PROGRESS+ factors and effects
on health inequalities from the primary studies.

When examining the reviews as a whole, the evidence
suggests that some place-based approaches that change
the physical environment can be effective at improving
health, health behaviours, and social determinants of
health outcomes with 37 studies (from 11 reviews [22,
66—71, 73-76]) reporting positive results. Although the
focus of this review was to identify interventions that
alter places rather than people, eight of the studies (from
four reviews [66, 70, 71, 75]) reporting positive outcomes
could be described as demonstrating lifestyle drift, where
interventions change place but require individuals to
alter their behaviour in order to achieve improvements
in health outcomes [77].

Although these kind of physical changes to place ap-
pear to offer a more universal intervention approach that
has potential to affect whole populations of people living
in places [78], there is increasing evidence to suggest
these types of interventions may result in widening of in-
equalities between people from different social groups
[17, 18, 79-81]. Indeed, proximity to the intervention
was shown to be associated with greater positive out-
comes in six studies that directly assessed for this inter-
action which indicates that some members of this
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population may have benefitted disproportionately to
others.

This could suggest that to address inequalities, em-
phasis should be placed on reducing the social gradient
in health by adopting proportionate universalism
whereby changes are made at a scale commensurate with
the level of disadvantage, rather than focussing solely on
areas of greatest need [34, 82]. However, there is also a
need to consider the type of intervention delivered in
these areas. There is evidence that suggests universal in-
terventions that require individuals to use less agency
can be more effective and reduce health inequalities,
particularly in comparison to those that require high
levels of individual choice [19]. Thus indicating that in-
terventions succumbing to lifestyle drift, changing the
physical place but requiring individuals to choose to en-
gage in the intervention [18, 80] (e.g. creating cycle
paths or spaces to engage in physical activity), may be
less effective and unlikely to reduce inequalities than
those that require less change at the individual level (e.g.
creating inclusive and sustainable social and economic
environments [34]).

Indeed, 29 of the studies that reported positive out-
comes (from nine reviews [22, 66—70, 73, 76]) examined
low agentic interventions; provision of housing/home
modifications, improving the public realm, parks and
playgrounds, supermarkets, transport, multi-component
and economic interventions. In contrast, eight studies
(from four reviews [66, 70, 71, 75]) reporting positive re-
sults examined high agentic interventions; cycle lanes,
walking routes, and outdoor gyms. However, presenting
low and high agency interventions as a dichotomy and
drawing conclusions that state one approach as more or
less effective in terms of health outcomes or behaviours
is perhaps misleading. Interventions deemed here as
highly agentic, while they do require individuals to en-
gage with the intervention to be beneficial in terms of
health behaviours, may also have positive impacts that
have not been captured. Indeed, new cycle paths and
walking routes or installation of outdoor gyms could also
be classified as improving the public realm which is as-
sociated with improved outcomes in terms of physical
health, quality of life, perceptions of safety, and reduced
crime rates [66, 74].

While evidence suggests level of agency is important
in terms of effectiveness on health and health inequal-
ities [19], there is also perhaps a need to widen the out-
comes measured in place-based evaluations to capture
the nuance between high and low agency interventions.
For example, a systems approach to public health evalu-
ations that captures broader outcomes on causal path-
ways to health outcomes may be more suitable for
assessing the effectiveness of place-based interventions
[83, 84]. Moreover, further work is required to consider
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‘scaling up’ [28] and examining upstream policy changes,
at international and national levels, that shape people
and places as these affect what action can be taken at
the local and regional level, for example housing legisla-
tion or provision of health and social care services.
There are also notable gaps in the literature that we
reviewed, particularly around the impact of economic in-
terventions, cost effectiveness, and health inequalities.
Indeed, these omissions prevent the ability to draw con-
clusions about what interventions are effective at im-
proving health and reducing inequalities during austere
times. Although there is evidence to suggest reductions
in local government budgets in England are associated
with widening inequalities in health [85], this review has
been unable to identify whether the specific interven-
tions reviewed here have been affected by austerity mea-
sures. This suggests a need for increased research in this
area, although it may be the case that such studies have
simply not yet been reviewed - in which case it is a gap
for future systematic reviews to address.

Implications for research and practice

There is ongoing interest in both public health practice
and research to identify and implement effective and
cost-effective place-based interventions to improve
health and reduce inequalities. This umbrella review has
provided a synthesis of recent evidence relating to the
effectiveness of physical and economic environment
changes that improve health outcomes, health behav-
iours, and the social determinants of health. It has found
tentative evidence that the provision of housing/home
modifications, improving the public realm, parks and
playgrounds, supermarkets, transport, cycle lanes, walk-
ing routes, and outdoor gyms — can all have positive im-
pacts on health outcomes — particularly physical activity.
It has also highlighted there is an urgent need in both
research and practice to capture PROGRESS+ data in
order to assess variation in outcomes across multiple
factors. Currently the effects of these interventions on
health inequalities are unknown due to a lack of clear
reporting at the systematic review level, or collection of
sufficient data at the primary study level. Additionally,
there is a need to measure broader outcomes associated
with the social determinants of health, such as percep-
tions of place, beyond health behaviours as interventions
may be having positive effects that are unknown. This
could be facilitated by working with those living in the
areas of greatest need to understand what elements of
the environment need to change and what outcomes
should be measured.

Strengths and limitations
This umbrella review presents several strengths. Our
methodological approach included a broad and wide-
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ranging search that included both database and grey lit-
erature searches. In addition, we conducted a consult-
ation exercise with public health policy and practice
stakeholders to identify evaluations that were not in the
public domain, as well as consultations with members of
the public to identify search terms that they felt repre-
sented factors in their communities that improve health
and wellbeing. However, there were also limitations. Our
review excluded systematic reviews and any primary
studies contained therein that reported on interventions
delivered pre-2008. Although this was to address our
central aim to demonstrate what place-based interven-
tions are effective in austere times, and update previous
evidence on this topic, this will have restricted the evi-
dence base significantly. Indeed, some of the systematic
reviews included important studies on place-based urban
regeneration schemes that were implemented before
2008 (such as GoWell [86] and Moving to Opportunity
[87]) and, as such, were excluded from this review.
Moreover, a focus on local place-based strategies to im-
prove health also fails to capture how local policy op-
tions are constrained by wider social, political, and
economic factors that operate at regional, national, and
global levels [2]. Furthermore, distinguishing between
place-based and individual based interventions during
the screening phase of this review was not without chal-
lenges, given many place-based interventions are affected
by lifestyle drift. Indeed, some place-based interventions
included in this review that changed physical aspects of
the environment could be defined as demonstrating life-
style drift as they require high levels of individual agency
to achieve any health benefits [19, 77]. However, only re-
views that could demonstrate change in the physical,
economic, or social environments were included, while
reviews that focused on the individual (e.g., physical ac-
tivity, weight management, or dietary interventions)
were excluded. A further limitation arises due to much
of the evidence identified in this umbrella review origin-
ating from North America, as is commonly the case in
systematic reviews, which could mean the generalisabil-
ity of the findings to other high-income countries may
be restricted. Relatedly, it is unclear to what extent, if
any, all local governments were required to reduce their
budgets as a result of the global financial crisis of 2008
and, as such, the evidence presented here may not reflect
changes to the wider economic environment. However,
there is emerging evidence to suggest reductions in local
government funding in England are associated with wid-
ening inequalities in health [85]. There is also a high
possibility of publication bias, in that negative results are
less likely to be published within the primary studies. In-
deed, many of the systematic reviews we assessed scored
low for assessing publication bias within their included
primary studies. Umbrella reviews may also be restricted
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in their ability to provide robust conclusions due to their
reliance on information extracted at the systematic re-
view level. Primary studies may include more informa-
tion than is extracted by systematic reviewers, for
example including sub-group analysis of PROGRESS+
factors to examine inequalities. Moreover, the systematic
reviews may misreport information extracted from pri-
mary studies [88].

Conclusion

Some place-based interventions that make the physical
environment more salutogenic can be effective at im-
proving physical health, health behaviours and social de-
terminants of health outcomes. High agentic
interventions indicate greater improvements for those
living in greater proximity to the intervention, which
may suggest that in order for interventions to reduce in-
equalities, they should be implemented at a scale com-
mensurate with the level of disadvantage. Future
research needs to ensure equity data is collected, as this
is severely lacking and impeding progress on identifying
interventions that are effective in reducing health
inequalities.
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