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Executive summary
Background
The UK faces considerable health challenges including rising rates of non-communicable diseases,
chronic disability and persistent socio-economic related inequalities in health outcomes and their
contributory risk factors such as low levels of physical activity [1]. A growing body of evidence
suggests that the natural environment is associated with better health outcomes and may
potentially be of value as a resource in tackling some of our most intractable health issues [2, 3].
A range of policy and service delivery strategies, at all scales and across public, private and third
sector, highlight the ambition to better use the natural environment to contribute to health and
wellbeing in the UK. A recent Lancet publication, for instance, identified providing ‘green space and
subsidised sport and recreation facilities’ as a contributory action in addressing health inequalities [4]
and providing equitable access to urban greenspaces is one of the contributory Sustainable
Development Goals [5].
As of yet there have been few attempts to draw together and synthesise evidence specifically
relating to which natural environment based health interventions work, for whom, in what
circumstances, and why. Similarly, there has been little effort to map provision, identify systems
through which interventions can be most effectively delivered, or to identify cost-effective
approaches.
The what works report scope and aims
This report details the outcomes of brief scoping synthesis which sought to contribute to the process
of identifying ‘what works’ in natural environment based health interventions. The report focuses on
‘natural environment based health interventions’; environment based activity which aims to
promote good health and prevent poor health (at a population, community or individual level), or in
relation to the use of the environment as a therapeutic setting. Specifically, evidence of what works
in natural environment based health interventions is discussed in relation to: 1) enhancing the
health potential of urban greenspace, interventions focusing on deprived and disadvantaged groups,
and in relation to children and young people’s nature based physical activity; and 2) the design,
delivery and evaluation of interventions. The report does not focus on some of the more indirect
pathways between environments and health such as reduction of heat island effects, air pollution,
pollen and allergens, or, through improving water quality or flood resilience.
Characterising natural environment based health interventions
A brief survey of natural environment based health interventions shows that there is a considerable
amount of activity. Interventions are supported and funded through a variety of mechanisms and
partnerships.
The plurality of natural environment based health interventions makes systematic characterisation
difficult, however most interventions can be described using the following typology:
1. Nature of action: Natural environment interventions – where new spaces are created, or
existing spaces are linked, modified or improved. ‘Built’ environment interventions – where
‘man made’ elements are created, modified etc. to improve the health potential of a natural
environment. Social Interventions – where efforts are made through social activities (e.g. not
through physical changes to a space) to improve the health potential of a natural environment.
Organisational actions – where organisations (at all levels and types) might shift their practices,
policies and strategies to make use of, or take account of the potential of the natural
environment to improve health outcomes.
2. Type of exposure to the natural environment: Remote exposure – where natural elements of the
environment are present or visible but that the individual is not ‘in’ the natural environment.
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Incidental exposure – where activities take place in natural environments but the activity is not
specifically focused on the natural environment. Intentional use – where the natural
environment is more than just a setting but is fundamental to the activity.
3. Type of health promotion: Population level health promotion – where actions are taken which
create the conditions in which a population’s health might be improved. A population can be at
a national scale or more local (for this definition it is used to refer to a spatial population, and
does not refer to demographic populations or populations who share a certain characteristic
such as a specific health issue). Targeted prevention – where activities are specifically designed
to address a specific health outcome or engage a specific community (e.g. according to a health
condition or demographics - older people, children etc.). Therapeutic – where activities are
provided to specifically improve health status following, to prevent or manage a health problem
such as a heart attack, mental health breakdown or injury. Examples might include therapeutic
gardening, or park based exercise for physical strength.
4. Stage: ‘indirect’ or ‘direct’ interventions.
What works in natural environment based health interventions
Urban greenspaces
There is some evidence which shows that creating or increasing greenspaces and improving
(physical) accessibility, improving the quality or features of urban greenspaces, and promoting,
encouraging or facilitating the use of urban greenspaces have some positive impacts on a number of
health outcomes. The evidence base is limited, inconsistent and heterogeneous. Positive impacts
appear to differ between social groups. Mixed strategy interventions (e.g. those which involve
creating and/or improving urban greenspaces with social promotional activities) are the most
effective. There is a danger that poorly designed and implemented interventions may exacerbate
inequalities.
Deprived and disadvantaged groups
Evidence shows that there are effective interventions that can help overcome the barriers many
deprived and disadvantaged social groups face in using and benefiting from the natural
environment. Many effective approaches build on behaviour change techniques or seek to address
the socio-cultural or internalised barriers to use of natural environments. Interventions which
increase the availability (greater provision of greenspace near the home), accessibility (including safe
routes to spaces, affordable transport), and infrastructure (including toilets, cafes) of good quality
natural environments have been shown, in some cases, to be effective in increasing use amongst
deprived and disadvantaged groups and potentially improving health outcomes. There is also a
growing body of evidence that suggests that the therapeutic, and the highly targeted use of the
natural environment as a setting for health interventions, particularly for those with poor mental
health and/or facing social isolation, is effective in improving outcomes such as wellbeing and quality
of life. Highly targeted programmes of intervention, embedded within wider systems of provision
appear to be most effective.
Children and young people’s physical activity
There is a growing body of evidence which has examined whether interventions to facilitate and
encourage children and young people’s physical activity in natural environments is effective. This
evidence has demonstrated that the natural environment is an important facilitator, setting and
determinant of their activity and that there are a number of intervention approaches which are
effective in increasing use. Key approaches include: environmental modifications to encourage the
types of activities children and young people are interested in; social interventions to address
barriers to use, normalise usage, and change perceptions; and settings based approaches to embed
nature based physical activity into, for example, the school day. Mixed strategies are most effective.
7

Co-creating interventions with key stakeholders, including children and young people themselves, is
crucial.
What works in nature based health intervention design, implementation and delivery
Project evaluations and reports provide some indications of effective approaches to intervention
design, implementation and delivery. Key evidence based factors include: making use of theory
based intervention design; building on best practice in formal public health intervention design and
implementation; appropriate targeting of interventions; engaging communities in intervention
design and delivery; flexibility in design and delivery; embedding the intervention within wider
provision; making use of behaviour change approaches; and settings based interventions.
The outcomes of, and lessons learnt through existing provision, such as the Nature4Health
programme, based in the Liverpool region and led by the Mersey Forest [6] and the four case studies
examined for this review (Gardening activities; Birmingham Active parks; Forestry Commission
Scotland’s Branching Out programme; and Natural Resources Wales’ Come Outside! Programme)
provide helpful guidance on best practice in intervention delivery. The Nature4Health team
identified the following factors as contributing to the success of their interventions [6]:
•
•
•
•

Tailoring activities to fit with the local culture
Projects cannot simply have a physical health focus, fitting with wider context and provision is
crucial
Effective monitoring and evaluation is important, to inform future delivery and refine projects
There is a need to be proactive and flexible in delivery

There is currently very little information on the cost-effectiveness of interventions, however the
limited available evidence suggests that interventions tend to be cost effective.
Improving our understanding of what works in natural environment based health interventions
If the growing interest and demand for good quality, robust natural environment based health
interventions is to be met there needs to be further research and evaluative activity.
This review (and others [7-9]) has demonstrated that there is a wealth of natural environment based
health intervention activity taking place across the UK despite the structural issues regarding the
funding, commissioning and sustainability of natural environment based health interventions, issues
which are partly related to, and contribute to, the lack of a good quality evidence base. The
disparate, inconsistent, and somewhat poor quality evidence base indicating what works, for whom
and in what circumstances, is a result of a number of factors including the relatively high costs (in
terms of money, time and expertise) of intervention research and evaluation. However, shifts in
approaches to public health research and harnessing of opportunities to gather good quality,
transferable evidence could address this deficit.
The following factors may help improve our understanding of what works in natural environment
based health interventions: promoting the value of and supporting good quality intervention
evaluations; producing evidence of ‘good practice’ and of what works at all stages of intervention
design and delivery; clarifying the impacts of ‘simple’ interventions within complex systems; making
greater use of theories of change and theory mapping; and exploring how to design and use
interventions to respond to specific health sector needs.
Practitioner, policy and decision makers’ perceptions
A workshop with a range of policy, practitioner and delivery bodies identified a number of challenges
and opportunities to achieve more sustainable and effective nature based health intervention
activity.
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There was consensus that there is a lack of leadership on nature based health interventions within
national and local Government. Real leadership is coming from the grassroots level. Any potential
leadership solution will be collaborative and will involve public, 3rd and private sector. Additionally,
leadership will need to come in different guises and operate between and within different sectors.
The identification of cross-sectoral and departmental shared interests, drivers and needs is crucial
and would help find synergies and facilitate activity. There was a concern that there is a lack of a
coordinated voice which can help steer where intervention funding, as well as research and
evaluation resources, are directed.
Although the necessary (structural) conditions for effective policies and practice are not clear, it was
suggested that actions such as shared health and the environment portfolios within government
(national and local) would mean someone has responsibility to identify problems and opportunities
and to make links. Putting the achievement and maintenance of a healthy population on the same
footing as achieving and sustaining economic growth, and the adoption of Health in All Policies (and
the complementary Environment in All Policies) would help direct dedicated resources from a high
level.
Although the strength of the evidence was questioned by some, most argued that the trend of the
evidence is supportive and that many sectors, including some in the health sector, are actually
persuaded of the value of nature based health interventions. The key question for most was, where
is the evidence good enough to support activity? Key actors are constrained by a lack of evidence
which indicates what to do, where and how.
Conclusions
Despite the huge range of ongoing activity and increasing interest and demand, there is still a
relatively limited body of evidence as to what works in nature based health interventions. However,
the existing evaluations and project reports suggest that there are examples of natural environment
based health interventions which are effective in achieving a range of different outcomes for
different social groups and in different contexts. There is also evidence of effective approaches to
intervention design, delivery and implementation. However, again this evidence is patchy and has
yet to be brought together, using systematic methodologies, to inform future intervention design
and delivery, and in relation to the transferal of programmes between contexts and populations.
Further research would help improve our understanding of what works, for whom and in what
circumstances. Many of the key challenges to effective sustainable practice relate to the lack of
leadership, constrained financial context, and to the lack of focus on and direction of resources to
preventative health.
Useful next steps might include:
• Identifying and focusing on a small number of key issues that are of concern to the health
service.
• Increased coordination and commonality between those involved in nature based health
interventions (of any kind) and the aims of their strategies, delivery and evaluative activities.
• A focus on mitigating competing priorities, such as the need to achieve higher density of housing
for planners and developers.
• Harnessing the opportunities presented by the many existing initiatives and organisations, such
as the Sustainable Transformation Plans, NHS Sustainable Development Unit and the Town and
Country Planning Association (TCPA), which are working to shift and balance priorities within
specific sectors and systems.
• Finding more sustainable ways in which to fund, sustain and deliver interventions.
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1. Health and wellbeing in the UK
Premature death rates in the United Kingdom (UK) from causes such as respiratory and circulatory
disease have significantly reduced over the past 50 years and between 1990 and 2010 life
expectancy increased by 4.2 years [10]. However, such gains mask serious health concerns and our
relatively poor performance in relation to comparable countries [10]. For example, the UK performs
significantly worse than the 15 members of the European Union, Australia, Canada, Norway, and the
USA for age-standardised death rates, age-standardised years of life lost rates, and life expectancy.
The specific health challenges the UK faces include rising rates of non-communicable diseases
(including heart and other circulatory diseases, diabetes type 2, and mental health disorders [1]),
chronic disability and persistent socio-economic related inequalities in health outcomes and
contributory risk factors such as low levels of physical activity and poor diet [11].
The rates of non-communicable diseases (NCDs) in the UK (and elsewhere) have been described as
at ‘epidemic levels’ [12]: 5.4 million people receive treatment for asthma; the number of people
with arthritis is expected to rise from 8.5 million to 17 million by 2030; rates of diabetes rose from
1.4 million in 1996 to 3.1 million in 2010, and by 2025 it is estimated that it will rise to more than 4
million; diabetes costs the National Health Service (NHS) approximately £1.5million an hour and
takes up about 10% of the total budget. The prevalence of ‘pre-diabetes’ (a high-risk state for
developing diabetes and associated conditions) was shown to have increased from 12% to 35%
between 2003 to 2011 [13].
The high rates of NCDs are determined by a variety of factors, of which health behaviours are one.
Physical inactivity, for instance, contributes to almost one in ten premature deaths and the costs of
low levels of physical activity to the NHS have been estimated to be over £900 million. Poor mental
health is an extensive population health issue that current trends, including the increase in factors
such as loneliness and poor social contact, will further exacerbate [14]. Poverty, food insecurity,
poor nutrition, and environmental degradation also contribute to the burden of poor quality of life
and health [15, 16]. Inequalities in health, typically related to socio-economic status, remain an
intractable issue [4].

1.1. Health promotion, prevention and intervention
Much effort is devoted to identifying and refining health intervention strategies which promote
good health and prevent poor health. The World Health Organisation define health promotion as
‘the process of enabling people to increase control over, and to improve, their health. It moves
beyond a focus on individual behaviour towards a wide range of social and environmental
interventions’ [17].
Current models of public health, such as Ecological Public Health, recognise the multi-factorial
nature of health and the plurality of factors which determine health status and which can be
modified to improve health [18]. Such models emphasise the complexity of health promotion,
highlighting the need to consider scale, non-linearity and feedback processes in any intervention
strategy. Key determinants of health and wellbeing show an interaction between societal structure
(community, education and employment) and individual characteristics (gender, ethnicity, and
socioeconomic status) mediated by factors such as environments, behaviour, and health and social
care [19].
In recognition of the multi-factorial nature of the determinants of health, responsibility for efforts to
promote better health at all scales necessarily falls across sectors: ‘…given our understanding of the
social, economic, environmental and commercial determinants of health, it is critical that tackling
NCDs is not seen solely as the responsibility of the health sector, but engages a coalition of sectors
and partners, at national and local levels…this means that an effective strategy for NCDs requires
concerted action…on the many underlying influences that drive them (such as housing, employment,
transport, income and environment).’i
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1.2. The natural environment’s contribution to health and wellbeing
The natural environment, and the systems and process it encompasses, is now considered as one of
the fundamental determinants of health and wellbeing. Barton and Grant’s [20] adaptation of the
Dahlgren and Whitehead [21] model of the determinants of health, to specifically include
ecosystems, climate and biodiversity, illustrates the greater prominence the natural environment
now has in our understanding of the factors which support good health and wellbeing [18].
The recent Department for Environment, Food and Rural Affairs (Defra) Evidence Statement on the
links between natural environments and human health [2] highlighted the growing body of evidence
which demonstrates the direct and indirect contribution of the natural environment to human
health and wellbeing (Table 1). The review found:
•

•

At a global level, evidence has demonstrated that human health and wellbeing depends on air,
food, shelter and water, all part of or derived from the natural environment. If global or local
thresholds are exceeded, human health and wellbeing may be threatened. At an intermediate
level natural environments are crucial for healthy functioning landscapes that support health
through a variety of pathways including flood avoidance or mitigation, and reduced air pollution.
At a more local level, there is relatively strong evidence that direct contact with the natural
world is associated with a range of physical and mental health and wellbeing benefits.
Particularly strong evidence is seen for mental health and wellbeing and a healthy internal
biome and immunological system (Table 1).

Table 1. Evidence for contribution of natural environments to human health
Quality of evidence

Strength of
links between
natural
environments
and human
health

Evidence largely from peerreviewed systematic or nonsystematic reviews or metaanalyses

Evidence largely from mixed
evidence sources, individual
journal articles and reports, or
sources that have not been peer
reviewed

Strong
evidence

• Mental health and wellbeing
• Development and maintenance of
a healthy immune system and
reduction of inflammatory-based
diseases

• Variation between social and
demographic groups

Generally
positive
links

• Landscape, ecosystem and city
scale linkages
• Physical activity (in selected
groups)

• Perceived health status
• Mortality
• Maternal health, pregnancy
outcomes and children’s
cognitive development
• Other physiological outcomes
• Social contact and community
cohesion
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Evidence is
mixed or
unclear

• Global ecosystem services,
biodiversity and health
• Physical activity (at population
level)
• The effectiveness of existing
policy and interventions

•
•
•
•

Obesity
Environmental quality
The type of natural environment
Exposure mode, duration and a
dose-response relationship
• The monetary value of benefits
• Future policy and delivery
options

1.3. Making use of the natural environment to promote health and wellbeing
Within both primary and public health there is increasing interest as to how the natural environment
could be utilised as a health promotion tool, setting or context in which to address the increasing
burden of health problems such as NCDs, chronic disease, and health inequity. While the
‘environment’ in a broad sense has long been understood to be a determinant of health and
wellbeing, it is only recently that attention has been paid to systematically investigating how the
natural environment is supportive of ‘good health and wellbeing’ through its use as a setting or
resource in health promotion, prevention of poor health, or therapeutically. Many types of natural
environment - from the National Parks, with their protected environments with high levels of
biodiversity and culturally important spaces, to urban greenspaces, close to large populations
offering spaces for physical activity and stress relief - could have a role in public health promotion or
as a therapeutic setting.
A range of policy and service delivery strategies, at all scales and from the public, private and third
sector, highlight the ambition to better use the natural environment to contribute to health and
wellbeing in the UK. The 'Healthy Lives, Healthy People' white paper for health outlined the
Government's commitment to ‘helping people live longer, healthier and more fulfilling lives; and
improving the health of the poorest, fastest’ [22]. The aims are, partly, to be achieved by improving
people's living environments and by protecting and promoting access to greenspaces. Similar
ambitions have been articulated in relation to environmental, transport, communities and planning
policy and service delivery, where the aims have been to consider how places are designed, created,
and managed and how this may influence health and wellbeing outcomes. The movement of the
responsibility for public health and the commissioning of many services from central to local
government and a greater emphasis on innovation (for example, the Vanguard initiative), has also
provided the opportunity to restructure health promotion and delivery, potentially taking a more
localised, place and asset-based approach.
Now it is quite common to see the natural environment included as a factor in health promotion at
all scales. A recent Lancet publication, for instance, identified providing ‘green space and subsidised
sport and recreation facilities’ as a contributory action in addressing health inequalities [4] and
providing equitable access to urban greenspaces is one of the contributory Sustainable Development
Goals [5].
However, as Table 1 highlights, there appear to have been few attempts to draw together and
synthesise evidence specifically relating to which natural environment based health interventions ii
work, for whom, in what circumstances, and why. Similarly there has been little effort to map
provision, identify systems through which interventions can be most effectively delivered, or identify
cost-effective approaches (some useful syntheses relate to outcomes such as mental health
interventions [23], delivery methods such as social prescribing [9], or in relation to specific natural
environment resources such as gardens [24], and green infrastructure [25]). Such evidence is crucial
to inform the increasing interest in making better use of the natural environment for health
outcomes.
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2. The What Works report
2.1. Scope
This report details the outcomes of brief scoping synthesis which sought to contribute to the process
of identifying ‘what works’ in natural environment based health interventions. The report focuses on
‘natural environment based health interventions’; environment based activity which aims to
promote good health and prevent poor health (at a population, community or individual level), or in
relation to the use of the environment as a therapeutic setting. The report does not focus on some
of the more indirect pathways such as reduction of heat island effects, air pollution, pollen and
allergens, or, improving water quality or flood resilience [25]. However, it is noted that some actions
discussed in this report, so called ‘co-beneficial interventions’, may result in such outcomes.
The report considers:
•

•
•
•

Evidence of what works in natural environment based health interventions, focusing on:
o What works in a) enhancing the health potential of urban greenspace, b) for deprived
and disadvantaged groups, and c) in relation to children and young people’s nature
based physical activity
o What works in design, delivery and evaluation of natural environment based health
interventions
The extent and nature of delivery, key funding mechanisms, and achieving sustainability
Examples of good and promising practice in natural environment based health interventions
What is needed to improve our understanding of what works in nature based health
interventions

The aim of the report is to provide an initial indication of ‘what works’ to those involved in designing,
funding and commissioning natural environment based health interventions. The report is aimed at
decision makers primarily in the environment, transport and planning sectors who may be interested
in designing, funding and commissioning natural environment based health interventions. It is
hoped, however, that it may be of use more widely.

2.2. Methodology
This report is an initial scoping review of the evidence and was undertaken in December 2016-March
2017. The review was not systematic, in that it is not intended to be exhaustive, the quality and
reliability of the evidence used not assessed, and no formal process of meta-analysis was used.
Informal, iterative searches of the academic databases and of the grey literature were performed. A
request for evidence was disseminated using multiple channels and expert practitioners were
consulted.
A range of evidence types were sought and used for this review, these included: previous reviews
(systematic or narrative) of factors associated with natural environment based health interventions,
primary reports of the outcomes of natural environment based health interventions, and literature
relating to health promotion and delivery. This was a short-term project thereby limiting the extent
of the evidence gathering, the authors are aware that there is a large body of expertise and
knowledge held locally which has not been fully accessed and incorporated into this report. The
review was undertaken by a group of academics working within two medical schools, this is likely to
have influenced the direction of the work and the interpretation of the evidence.
The workshop was held in London in November 2017. It was attended by representatives of national
Government departments and delivery agencies, Local Government, environmental and health nongovernmental organisations, private sector, and academics. The agenda can be found in Appendix 1.
The report focuses on evidence and practice relating to the UK context but does incorporate
evidence relating to elsewhere in the world where relevant.
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2.3. Definitions of key terms and concepts
Health
Health is a complex adaptive system and relating to resilience and capacity to self-manage in the
face of social, physical and emotional challenges. Health is usually considered to be a dynamic state,
one that is not fixed nor absolute, and one that is constantly responding to environmental, social,
biological, emotional and cognitive conditions or states [26, 27].
Wellbeing
Wellbeing is defined following the approach of Dodge et al. [28] ‘stable wellbeing is when individuals
have the psychological, social and physical resources they need to meet a particular psychological,
social and/or physical challenge’.
Health promotion
The World Health Organisation define health promotion as ‘the process of enabling people to
increase control over, and to improve, their health. It moves beyond a focus on individual behaviour
towards a wide range of social and environmental interventions’ [17].
Public Health
The World Health Organisation define public health as ‘organised measures (whether public or
private) to prevent disease, promote health, and prolong life among the population as a whole’.
Health intervention
Defined by the WHO as ‘an act performed for, with or on behalf of a person or population whose
purpose is to assess, improve, maintain, promote or modify health, functioning or health conditions’.
Other health terminology
For other health related terms see the glossary produced by the National Institute for Health and
Care Excellence (NICE). A brief glossary of health and research terminology is provided in Natural
England’s evidence summary note EIN016.
Natural environment, greenspace, bluespace, open space etc.
There is as of yet no definitive definition of the ‘natural environment’ or typology of different types
of natural environments in different settings. For the purposes of this report the natural
environment is defined as places with a greater percentage of natural features (i.e. plants), whether
urban or rural. The definition does not specify or seek to limit the use of the term in relation to the
ownership, management or ecological integrity of any place.
Greenspace Scotland uses an adapted typology (based on one used in the Scottish planning system)
to provide a pragmatic set of terms (such as open space, greenspace etc.) of particular relevance to
more built up settings such as villages, towns and cities [29]. When not referring to a specific primary
source (see below), these usages are followed in this report.
There are a variety of ‘natural environment’ terms used throughout this report, this is deliberate and
reflects the use of the original term as used in the source material being discussed.
Green infrastructure
Green infrastructure is a network of multi-functional green space, in both rural and urban contexts,
which supports natural and ecological processes and is integral to the health and quality of life of
communities.
Natural environment based health intervention
The term ‘natural environment based health intervention’ will be used throughout this report unless
a more specific term is used to refer to a particular form of activity. The term refers to the use of the
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natural environment as a tool, setting or context for a direct or indirect health promotion activity or
action. The term also refers to the design, siting, or management of a natural environment for health
outcomes.
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3. Natural environment based health interventions
3.1. Characterising natural environment based health interventions
Natural environment based health interventions encompass a range of different types of activity.
There are many different ways one could seek to characterise and describe natural environment
based health interventions, the approach used in this review is described below and in Table 2.
Key factors characterising natural environment based health interventions include:
Nature of action
Typically, there are four main groups of actions, these are:
1) Natural environment interventions – where new spaces are created or, existing spaces are
linked, modified or improved. This may or may not be done with the specific aim of improving
health outcomes. An example may be the planting or trees on a residential street, creation of a
new urban park, or creation of a new greenway.
2) ‘Built’ environment interventions – where ‘man made’ elements are created, modified etc. to
improve the health potential of a natural environment. This may include adding benches to a
park, improving the road system so that communities can more easily or safely access a park.
3) Social Interventions – where efforts are made through social activities (e.g. not through physical
changes to a space) or service provision to improve the health potential of a natural
environment. This is a broad category and may include provision of services such as a bus route,
media campaigns to increase awareness, or holding community events in a natural environment.
4) Organisational actions – where organisations (at all levels and types) might shift their practices,
policies and strategies to make use of, or take account of the potential of the natural
environment to improve health outcomes.
It must be noted that the majority of interventions are typically mixed and comprise two or more of
the groups of actions above.
Type of exposure to natural environment
There are typically three different ‘levels’ or types of exposure to the natural environment in natural
environment based health interventions:
1) Remote exposure – where natural elements of the environment are present or visible but the
individual is not ‘in’ the natural environment. An example may be greening of hospital grounds
visible through a window or exposure through a television or Virtual Reality headset.
2) Incidental exposure – where activities take place in natural environments but the activity is not
specifically focused on the natural environment. An example may be a community event in a
park, or the greening of a commuter route.
3) Intentional use – where the natural environment is more than just a setting but is fundamental
to the activity. Examples include therapeutic gardening, conservation activities such as a ‘green
gym’ for injury recuperation, or fishing activities designed for troubled children.
Type of health outcome
There are different ‘levels’ at which natural environment based health interventions aim to improve
outcomes:
1) Population level health promotion – where actions are taken which create the conditions in
which a population’s health might be improved. A population can be at a national scale or more
local (for this definition it is used to refer to a spatial population and tends not refer to
demographic populations or populations who share a certain characteristic such as a specific
health issue). Examples of population level health promotion include those where activities
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could, in theory, be experienced by anybody, such as the creation of new city parks, open access
legislation, and the development of the coast path.
2) Targeted prevention – where activities are specifically designed to address a specific health
outcome or engage a specific community (e.g. according to a health condition or demographics older people, children, etc.). Examples may be park based physical activities for new mothers or
conservation volunteering for people at risk of social isolation.
3) Therapeutic – where activities are provided to specifically improve health status following, to
prevent, or manage a health problem such as a heart attack, mental health breakdown or injury.
Examples might include therapeutic gardening or park based exercise for physical strength.
There is much overlap between these types of health interventions.
Stage
1) Indirect - Some natural environment based health interventions operate on what are described
as indirect factors, an example of this type of activity might include a media campaign (whether
generalised or targeted) to promote the use of the natural environment for physical activity. In
this case, the outcomes of the activity may relate to perceptions or motivations of the use of the
natural environment for physical activity, rather than actual use (though this may also be an
outcome) and any health gain.
1) Direct – An indirect natural environment based health intervention might aim to directly
improve the health of the participants. Examples include therapeutic gardening, or park-based
exercise for physical strength where the outcomes are expected to relate directly to improved
health status.
Often specific interventions operate at multiple levels.

3.2. Mapping types of natural environment based health interventions
In Table 2 common natural environment based health interventions are mapped according to: 1) the
type of health outcome (MH (Mental health); PH (Physical health); QoL (Quality of life); HB (Health
behaviours); Rcv (Recovery)); 2) type of exposure to the natural environment; and 3) by the nature
of action. This is not an exhaustive exercise and the allocation of an activity is not necessarily
definitive. Many individual activities have been placed in more than one category as interventions
can be used at multiple scales and for multiple outcomes. The table was informed by the model
developed by Bragg et al. [9, 23]. Illustrative examples of different natural environment based
interventions according to the framework set out below are detailed in Appendix 2, Table 7.
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Table 2. Types of natural environment based health interventions
Population level health promotion
Remote
exposure
(through
window,
TV)

Natural
environment
intervention

• Urban greening around homes,
workplaces (MH, QoL)
• Increase biodiversity of NEs (esp.
birds) (MH, QoL)

Built
environment
intervention

• Urban design to improve remote
exposure to NE (MH, QoL)

Targeted prevention
• Urban greening around homes,
workplaces (MH, QoL)

• Greening care homes/hospitals etc.
(MH, QoL, Rcv)
• Increase biodiversity of NEs (esp.
birds) (MH, QoL, Rcv)
• Designing care homes/hospitals so
that NE can be viewed/experienced
from indoors (MH, QoL, Rcv)

• Urban greening promotional
campaigns and policies (MH, QoL)

Social
intervention
Organisational • Increase understanding of benefits of
intervention
presence of NEs around
home/workplace to health in key
professions (e.g. planning) (MH,
QoL, PH, HB)
• Modify space/building standards
(MH, QoL)
Incidental
Natural
exposure/use environment
intervention

Therapeutic

• Increasing street trees & greenery
(MH, PH, QOL)
• Greening commuter routes (MH,
PH, QOL, HB)
• Greening home, work, education
environments (MH, PH, QoL, HB)
• Improve connectivity and configure
greenspaces to facilitate active
transport (MH, PH, HB, QoL)

• Increase understanding of benefits of
NEs to HWB and recovery in key
professions (e.g. care home/hospital
managers, grounds staff) (MH, QoL,
PH, HB)

• Greening home, work, education
environments (MH, PH, QoL, HB)
• Greening commuter routes (MH, PH,
QOL, HB)

• Greening care home/hospital grounds
(MH, Rcv)
• Greening access routes (MH, PH,
QOL, HB)
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• Increase biodiversity of NEs (MH,
QoL)
Built
environment
intervention

• Increasing ‘access’ to an
environment through legislation or
policy change (e.g. Open Access
legislation) (MH, PH, QoL)
• Providing transportation to NEs
(MH, PH, QOL, HB)
• Community events in NE (MH,
QoL)
• Improving (perceptions of) safety of
NEs (HB, QoL, MH)
Organisational • Increase understanding of benefits of
intervention
NEs to health in key professions
(e.g. planning) (MH, QoL, PH, HB)
• Support staff to build incidental
exposure to NE into working
practices (MH, QoL, PH, HB)
• Modifying work/educational
practices to facilitate incidental
exposure to NE (MH, PH, HB, QoL)
• Modify space/building standards
(MH, QoL),
Natural
• Increasing urban park size and
environment
proximity (MH, PH, QOL, HB)
intervention
• Modification of park features (e.g.
>tree cover, flower beds) to meet
Social
intervention

Intentional
use

• Improving physical access to NE
(MH, PH, QOL, HB)
• Improving facilities (benches,
toilets, lighting etc.) of NE (MH,
PH, QOL, HB)

• Improving physical access to NE
(MH, PH, QOL, HB)
• Improving facilities (benches, toilets,
lighting etc.) of NE (MH, PH, QOL,
HB)

• Improving visual/physical access to
NE (MH, PH, QOL, HB)
• Improving facilities (benches, toilets,
lighting etc.) of NE (MH, PH, QOL,
HB)

• Use of NE as non-specific setting for
>physical activity (MH, PH, QoL)
• Community events in NE (MH, QoL)
• Improving (perceptions of) safety of
NEs (HB, QoL, MH)

• Increase understanding of benefits of
NEs to health in key professions (e.g.
planning) (MH, QoL, PH, HB)
• Support staff to build incidental
exposure to NE into working
practices (MH, QoL, PH, HB)
• Modifying work/educational
practices to facilitate exposure to NE
(MH, PH, HB, QoL)
• Modify space/building standards
(MH, QoL),
• Improve connectivity and configure
greenspaces to facilitate physical
activity (for specific population
groups) (MH, PH, HB, QoL)

• Increase understanding of benefits of
NEs to HWB and recovery in key
professions (e.g. care home/hospital
managers, grounds staff) (MH, QoL,
PH, HB)
• Modify space/building standards
(MH, QoL),

• Walking routes around care
home/hospital site (MH, PH, QoL,
HB, Rcv)
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Built
environment
intervention

needs of multiple user groups (MH,
PH, QoL, HB)
• Developing specific green commuter
routes (MH, PH, QOL, HB)
• Improve connectivity and
configuration of greenspaces to
facilitate physical activity (MH, PH,
HB, QoL)
• Increase biodiversity of NEs (MH,
QoL)
• Greening home, work, education
environments (MH, PH, QoL, HB)
• Improving physical access to NE
(MH, PH, QOL, HB)
• Improving facilities (benches,
toilets, lighting etc.) of NE (MH,
PH, QOL, HB)

• Conservation activities (MH, PH,
QoL, HB)
• Care farming (MH, PH, QoL)
• Community gardening (MH, PH,
QoL, HB)
• Greening home, work, education
environments (MH, PH, QoL, HB)
• Sensory trails (MH, QoL)

• Conservation activities (MH, PH,
QoL, HB, Rcv)
• Care farming (MH, PH, QoL)
• Therapeutic horticulture (MH, PH,
QoL, HB)
• Other NE based PA (MH, PH, QoL,
Rcv)
• Sensory trails (MH, QoL)

• Improving physical access to NE
(MH, PH, QOL, HB)
• Improving facilities (benches, toilets,
lighting etc.) of NE (MH, PH, QOL,
HB)
• Park/outdoor gyms (MH, PH, HB,
QoL)

• Improving physical access to NE
(MH, PH, QOL, HB)
• Improving facilities (benches, toilets,
lighting etc.) of NE (MH, PH, QOL,
HB)
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• Social
intervention

• Increasing ‘access’ to an
environment through legislation or
policy change (e.g. Open Access
legislation) (MH, PH, QoL)
• Providing transportation links to
NEs (MH, PH, QOL, HB)
• Generalised promotional campaigns
(e.g. media) (MH, PH, QOL, HB)
• Modifying work/educational
practices to facilitate and integrate
use of NE (e.g. Forest School) (MH,
PH, HB, QoL)
• Environmental community events in
NEs (e.g. Bioblitzes) (MH, PH,
QoL, HB)

• Targeted promotion of NE for at risk
(HWB) groups (MH, PH, QOL, HB)
• Targeted promotion of use of NE for
specific outcomes (e.g. physical
activity) (MH, PH, QOL, HB)
• Targeted specific environmental
community events in NEs (e.g.
outdoor NE play activities,
Bioblitzes) (MH, PH, QoL, HB)
• Modifying work/educational
practices to facilitate and integrate
use of NE (e.g. Forest School) (MH,
PH, HB, QoL)
• Providing transportation links to NEs
(MH, PH, QOL, HB)
• Other NE based PA (e.g. Medal
Routes, walking groups, Park Run)
(MH, PH, QoL)
Organisational • Increase understanding of benefits of • Increase understanding (e.g. Provide
intervention
NEs to health in key professions
training) of potential ways to use
(e.g. planning) (MH, QoL, PH, HB)
NEs to prevent poor health (MH,
QoL, PH, HB)
• Support staff to build intentional use
of NE into working, educational
practices (MH, QoL, PH, HB)

• Nature based social prescription
activities (MH, PH, QoL, HB, Rec)
(activities typically those mentioned
elsewhere such as Forest therapy,
conservation volunteering, walking
groups, natural environment based
art therapy etc.)

• Increase understanding of use of NEs
to promote HWB and recovery in
key professions (e.g. care
home/hospital managers, primary
care professions) (MH, QoL, PH,
HB)
• Support staff to build intentional use
of NE into working practices (MH,
QoL, PH, HB)

Key: NE (Natural Environment); MH (Mental health); PH (Physical health); QoL (Quality of life); HB (Health behaviours); Rcv (Recovery)
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3.3. Delivery, funding of and support for natural environment based health
interventions
Natural environment based health interventions are delivered, funded and supported through a
variety of mechanisms.
Individual projects, many of which are run through or by the third sector are often funded through
charitable trusts or charitable arms of businesses. For instance, the Tees Valley Wildlife Trust project
and evaluation was funded by the Dame Mary Smieton Strategic Development Fund and Northern
Rock Foundation [30].
One of the largest funders of activity has been the Big Lottery, which has supported many
programmes including MIND’s Ecominds programme of mental health interventions3. Heritage
Lottery Fund has also been an important funder of a number of initiatives, particularly in relation to
urban parks4.
There are many examples of projects supported by Natural England, Local Authorities and other
statutory bodies. The Green Open Spaces for Health project based on the South Downs National
Park was funded by the Park Authority and supported by a partnership of local organisations and
local councils [31]. Urban greenspaces have been created through the use of Section 106 (a
mechanism which aims to make development proposals more acceptable – see Error! Reference s
ource not found.) and Landfill Tax Funding. The Devon and Somerset based Moor to Enjoy5 projects
were part funded by Local Authority Public Health departments.
European mechanisms such as the European Regional Development Fund have also supported larger
scale projects. For example, Scottish Natural Heritage leads the £15million European Regional
Development Fund Green Infrastructure programme which aims to ‘improve Scotland’s urban
environment, increasing and enhancing green space in our towns and cities, especially close to areas
of deprivation’6.
Typically, individual projects are supported and delivered in partnership by a range of organisations.
The Get Hooked on Fishing charity7, which delivers fishing interventions for children at risk of antisocial behaviour, works with a range of partners including the Environment Agency, the Angling
Trust, the Angling Development Board, Positive Futures, other charitable trusts, central and local
government. An example Get Hooked on Fishing project in Shropshire received funding from Sport
England's Sport Unlimited Programme, Shropshire Council's Youth Services Positive Activities Fund
and the Environment Agency and was used to reach over 2000 young people engaged in fishing
through school or community services. A habitat restoration programme on the River Crane (a
tributary of the Thames) was supported by a range of mechanisms and organisations including the
Big Green Fund, Transport for London, Thames Water Fund, Parks Improvement Project,
Environment Agency, Forestry Commission, and the local Health and Wellbeing board [32].
Some interventions are provided through versions of social prescribing mechanisms. Social
prescribing is where health or social care professionals ‘prescribe’ or refer individuals to local, nonclinical sources of support, resource or perhaps to led activities. However, the funding typically does
not come directly from health or social services (e.g. not commissioned through Clinical
Commissioning Groups (CCGs), or directly by primary health practices). In most cases the
interventions people are referred to are funded through charitable trusts, philanthropy, and
occasionally Local Government [9, 33]. There are a small number of examples of the use of social
impact bonds for funding social prescribing interventions. The Ways to Wellness group8, for
example, is funded through health impact bonds. The group secured funding from social investors
and is commissioned by the NHS to deliver mental health and wellbeing programmes.
There are a number of examples of interventions funded directly by health and social care
commissioning or through direct Department of Health and Social Care, Public Health (generally
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local) or NHS funds. For instance, NHS Wyre Forest CCG funded a horticulture project in Wyre Forest
for people with moderate learning and physical disabilities9 and Public Health Dorset is supporting
activity in Dorset.
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4. What works in natural environment based health interventions
The plurality and diversity of nature based health interventions (see Table 2 and Table 7 (Appendix
2)) meant that a comprehensive review of ‘what works’ across all nature based health interventions
was not feasible within the timeframe of this project, therefore three priority topics were selected:
1. Urban greenspaces
2. Deprived and disadvantaged groups
3. Children and young people’s physical activity
These topics were selected as they represent some of the key intersections of current policy and
service delivery priorities, both at the national scale (e.g. Defra and other national governmental
departments) but also at the local scale (e.g. Local Authorities). Although the three topics are
discussed separately, in reality many interventions relate to two or even three of these topics.
The background and policy relevance is detailed for each section, followed by a review of evidence
of effect, and of effective interventions. Each section concludes with a discussion of delivery
considerations.

4.1. Urban greenspaces
Urban ‘greenspaces’ includes parks, gardens, green infrastructure, and other forms of visually or
physically accessible natural spaces.
Background
The publication of the House of Commons Committee for Communities and Local Government’s
(HCCLGC) report on the state and future of public parks has again raised questions about how we
design, manage and promote urban greenspaces, including parks, to benefit the health of urban
dwelling people [34]. The report focused heavily on the health potential of urban parks, noting that
‘almost everybody’ (they had 400 formal written responses and 1300 survey responses) noted the
contribution of parks to health and wellbeing outcomes.
Parks are one of the most visited forms of natural environment; the Heritage Lottery Fund report
that over 37 million people regularly use parks in the UK [35]. The Monitor of Engagement with the
Natural Environment survey shows between December 2015 and February 2016 164.8 million visits
were made to urban parks and a further 66 million to other urban open spaces10. This was
recognised by the current Government which committed to launching ‘an ambitious programme of
pocket parks – small areas of inviting public space where people can enjoy relief from the hustle and
bustle of city streets’, a total of 80 pocket parks have since been given the funding.
Although urban greenspace is usually within the remit of local government there is a strong
argument to be made that there needs to be consideration at the national level. The HCCLGC parks
report stated: ‘We believe that the importance of parks to national strategic objectives such as
climate change mitigation and public health mean that there needs to be leadership and vision at the
level of national government.’ [35]. Further, the Committee specifically recommended Defra should
integrate urban greenspace into its future policy: ‘The Minister should work with his colleagues in
Defra to ensure that parks, and green infrastructure more widely, are properly recognised in the
Government’s forthcoming 25-year Environment Plan’.
Indeed, the relevance of urban greenspaces to health outcomes is also being considered at the
international level. The World Health Organisation has undertaken work to identify suitable urban
greenspace indicators and interventions options [36]. The UN’s Sustainable Development Goal
(SDGs) 11.7 requires that States will: ‘by 2030, provide universal access to safe, inclusive and
accessible, green and public spaces, in particular for women and children, older persons and persons
with disabilities’11.
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Parks are not the only form of urban greenspace with the potential to promote better health. Other
forms of natural features, such as street trees, private and domestic gardens, greenways, and (some
forms of) Sustainable Urban Drainage systems are experienced by many millions of people on an
everyday basis and can also confer health benefits. The potential of such forms of urban greenspace
to contribute to the health of the urban living (or visiting) population is significant [3]. Policy and
delivery from a range of different departments at multiple scales (e.g. transport, communities and
culture) has relevance to the health potential of such resources. For instance, the Government’s
strategy for increasing rates of walking and cycling by 2040 includes ambitions of relevance to this
review including creating ‘better streets’ which include ‘places designed for people of all abilities and
ages so they can choose to walk or cycle with ease and a wider green network of paths, routes and
open spaces’ [37]. The draft National Planning Policy Framework advises that ‘Planning policies and
decisions should aim to achieve healthy, inclusive and safe places which… enable and support healthy
lifestyles, especially where this would address identified local health and wellbeing needs – for
example through the provision of safe and accessible green infrastructure...’12
Evidence
General linkages between urban greenspaces and health
There is now a sizable body of evidence which has demonstrated linkages between greener urban
environments (parks, street trees, incidental greenspace etc.) and multiple mental health,
physiological health, and quality of life outcomes in a range of different populations [38-45].
Linkages have been demonstrated between better (sub-) population health status, potential
preventative health factors, and opportunities for health promotion using urban greenspace as a
resource or setting. More deprived and disadvantaged groups appear to benefit disproportionately
from the presence of (good quality) urban greenspace around the home residence (see next topic)
[46-51]. However, there is consistent evidence which shows that deprived and disadvantaged groups
a) have lower quality natural elements in their living environments, b) have less access to usable
greenspaces such as parks, and c) visit and use urban greenspaces to a lesser degree than other
social groups (see next topic).
There is currently little certainty as to the (causal) pathways linking urban greenspaces to health
outcomes, however physical activity, provision of restorative spaces, contexts for social contact, and
exposure to the natural world have been proposed and investigated [3, 52]. Ongoing research using,
for example, longitudinal datasets and genetic analysis is beginning to unpick relationships [53-60].
Interventions to enhance the health promoting potential of urban greenspaces
Although much of the previous research effort has focused on describing and better understanding
population level health associations with urban greenspaces (see above), there is now a small body
of evidence which has considered the theory and efficacy of the many different types of urban
greenspace interventions. This evidence indicates promising approaches to increasing urban
residents’ and visitors’ use of and potential benefits from urban greenspaces [56, 61]. There are a
number of large scale intervention studies ongoing which may provide further guidance on what
works in the near future [62].
Health outcomes of urban greenspace interventions
There are multiple forms of urban greenspace intervention (see Table 2), for simplicity we have
created a basic typology of actions:
A. Creating or increasing greenspaces and improving (physical) accessibility
B. Improving the quality or features of urban greenspaces
C. Promotion, encouraging or facilitating the use of urban greenspaces
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The different types of interventions target different types of health improvement/promotion or
preventative health strategies, with some working at the population level (e.g. creating new
greenspaces) and others aiming to address health issues at a more local and specific level (e.g.
promotion amongst a particular population sub-group).
A. Creating or increasing greenspaces and improving (physical) accessibility
There is evidence which indicates that creating and increasing greenspaces in urban areas may be
effective in promoting good health outcomes [63].
The creation of new Pocket Parks (US) has been shown to have resulted in increased population level
physical activity and compared favourably in promoting moderate-to-vigorous physical activity with
that of existing nearby parks. The research found they were cost-effective at $0.73 (approx.
£0.59)/MET hour (metabolic equivalent hour) gained [64]. Danish research found that Pocket Parks
are especially effective in promoting socialisation and ‘rest and restitution’ with the researchers
concluding that such parks should be designed with these types of quality of life outcomes in mind
[65]. The researchers found, however, that additional strategies and programs were needed to
encourage non-using residents to use these parks [64]. There is ongoing research in the UK
considering the health benefits of Pocket Parks13. The creation of a new park in Rugby, UK, resulted
in an increase in local residents using parks; an evaluation found that 14% of users of the new park
reported having not visited any park in Rugby in the preceding 12 months [66].
As noted previously, studies have consistently demonstrated a spatial inequality in urban greenspace
provision [67] with communities with lower socio-economic status (SES) having fewer accessible
greenspaces, or good quality green infrastructure elements within their living environments.
Increasing the amount (accessibility and quality) of greenspace in areas of deprivation has been
linked to improved perceptions and use of such spaces, and to improved health outcomes (e.g.
reduced depressive symptoms [56]) and increased social cohesion [68] in communities with lower
SES [69, 70]. Programmes where new greenspaces are created are most effective when integrated
with additional outreach activities.
Informal urban greenspace appears to be relatively important and should not be forgotten [42]. The
greening of vacant sites and street trees are important aspects of quality of life, walkability and can
provide networks of attractive urban spaces [36]. Untended ‘vacant lots’ have been shown to be
associated with higher levels of stress than vacant lots which have been ‘greened’ [71]. The greening
of vacant lots has also been associated with reductions in certain types of crime and with higher
levels of community wellbeing [72]. Street trees have also been shown to be associated with a
number of positive health outcomes [73-75]. A study in London found reduced rates of depressive
symptoms in areas with a greater number of street trees [74]. However, the impact increasing the
number or type of street trees has on health outcomes is not clear. Provision of greenspaces near to
workplaces in Glasgow was described by local employees to be important to their wellbeing and
greenspaces were used during their break times [76]. Wilder spaces were most valued. However,
some interventions appear to result in little health gain. For instance a Dutch study found that
increasing the number of street trees in deprived neighbourhoods was only associated with more
leisure time cycling among adolescents [56]. In another study, the creation of a new greenway
resulted only in non-significant increases in rates of moderate physical activity in those who lived
closest to the resource [77].
The need to appropriately site urban greenspaces for maximum and equitable health benefit has
received some attention [67, 78, 79]. Strategies such as increasing accessible and good quality
greenspaces around residences of low SES groups, such as housing association estates, have been
shown to be of particular value [80, 81]. Accessibility (usually in terms of distance from residence) of
greenspace is of particular interest and UK governments have developed and promoted urban
greenspace standards designed to increase and protect accessibility. In England, Natural England
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developed the Accessible Natural Greenspace Standard14, which recommends that everyone,
wherever they live, should have an accessible natural greenspace:
1.
2.
3.
4.
5.

of at least 2 hectares in size, no more than 300 metres (5 minutes walk) from home
at least one accessible 20 hectare site within two kilometres of home;
one accessible 100 hectare site within five kilometres of home; and
one accessible 500 hectare site within ten kilometres of home; plus
a minimum of one hectare of statutory Local Nature Reserves per thousand population

The Countryside Council for Wales15 (now Natural Resource Wales) recommended that there should
be at least 2 hectares of natural space per 1000 population, and that:
1.
2.
3.
4.

no person should live more than 300 metres from the nearest area of natural space;
there should be at least one accessible 20 hectare site within 2km ofhome;
there should be one accessible 100 hectare site within five kilometres of home; and ;
there should be one accessible 500 hectare site within ten kilometres of home

The urban greenspace indicator proposed by the World Health Organisation builds on these
standards and recommends a 300 metre maximum linear distance to the boundary of urban green
spaces of a minimum size of one hectare [82]. However, despite these planning level interventions it
is not clear whether any research has been conducted on the outcomes of meeting the standard.
Effective modification of built infrastructure can have impacts on the health potential of local (new
or existing) greenspaces. A report from the Landscape Institute highlights the contribution of the
renovation of a previously threatening underpass in Lewisham, London, to the successful promotion
of a new greenspace [83]. The park is now used by diverse groups including young people, families
and ethnic minority groups. The project also had the involvement of the local Secondary School’s
citizenship programme embedding the design and implementation within the local community.
B. Improving the quality or features of urban greenspaces
The WHO, and others, have advised that simply providing more greenspaces is not enough either to
increase use or improve health outcomes – attention also needs to be paid to their design and
quality (25).
A systematic review of behaviour change interventions in urban greenspaces found that
interventions which modified the environment, either by restructuring the space or by improving the
physical facilities of the environment typically resulted in increases in use [7]. Interventions which
delivered a prompt or cue to use the spaces alongside those physical changes were also found to be
effective.
Park and greenspace renovations have been shown to have some positive outcomes on usage. One
study (USA) found that compared to parks that had not yet been renovated, improved parks saw
more than a doubling of the number of visitors and a substantial increase in energy expended in the
parks [84]. Increased park use was greatest in working age adults and younger children (though no
increases were found for teens and older people) and the park renovations were associated with a
significantly increased perception of park safety. Similarly, an Australian study found that
improvements to an urban park resulted in significant increases in usage for physical activity
compared to a control park, where activity declined [85]. Improving the ‘quality’ in terms of the
maintenance of spaces has been shown to be particularly important for certain population subgroups [71, 84, 86].
Improvements to the quality of urban greenspaces (unfortunately little detail of what types of
improvements were delivered is provided) in the Netherlands were associated with increases in
physical activity in adolescents (leisure time cycling) and older adults (leisure time walking), but not
younger adults [56]. A study showed that renovating an urban greenway resulted in increased levels
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of physical activity at the neighbourhood level between pre- and post-intervention [87]. The creation
of walking loops in urban parks has been associated with increases in physical activity [88]. The
installation of outdoor gyms in urban greenspaces has been demonstrated to result in increased
rates of positive health behaviours. One study found a small but significant increase in the numbers
of people engaging in moderate to vigorous physical activity at follow-up following renovations to a
park [89].
There is evidence that the addition of certain features to urban greenspaces improves perceptions,
increases use, and can improve health outcomes, however the relevance of different features
appears to be dependent on the needs and desires of the target population [7, 90]. The DWELL
project [91], which focused on age friendly spaces, found that the most successful examples of
urban greenspaces were attractive, safe, and could accommodate the needs of multiple user groups
but which brought multiple generations and groups together rather than segregating them into
different areas.
Safety is an important consideration for many users of urban greenspaces. Perceived lack of safety
has been shown to be a significant barrier to use [69, 92]. Improving features related to safety, such
as increasing staffing in urban parks to reduce anti-social behaviour, and improving lighting and
increasing visibility, has been linked with increases in the use of urban greenspaces [69, 84, 93, 94].
A multi-agency project in Stoke on Trent (including the Police, Youth Services, Natural England and
local residents) to promote local greenspace, reduce anti-social behaviour and improve safety,
resulted in more positive attitudes toward the parks and increased social cohesion [92].
C. Promotion, encouraging or facilitating the use of urban greenspaces
There is some evidence to suggest that interventions which seek to promote, encourage or facilitate
the use of urban greenspaces are effective in improving health and wellbeing outcomes and
increasing physical activity. Promotional strategies need to be appropriately targeted.
Studies have demonstrated multiple barriers to the use of urban natural environments and that
those barriers differ according to context and population [95-97]. Overcoming barriers is a key
intervention strategy to enhancing the health potential of urban greenspaces.
Many studies have demonstrated that outreach and promotional activities are effective in increasing
use of urban greenspaces (predominantly parks) [36, 98]. There should be no assumption that local
residents are even aware of existing provision [99]. Approaches which are targeted to specific
population sub-groups or in relation to the outcome of interest (e.g. increasing physical activity
behaviours) have been shown to be the most effective [93, 100]. There is evidence that outreach
programmes and interventions which adopt behaviour change methodologies can modify
behaviours. The review by Roberts et al. [7] found that, although the evidence was weak, the
inclusion of ‘demonstration of behaviour’ within greenspace intervention strategies was associated
with increases in use in 95% of the interventions they reviewed.
Holding a range of events or siting alternative attractions in urban parks has been shown to improve
awareness and attitudes. Previous programmes have used mass participation sporting events, art
galleries, cafes, children’s play areas and specific cultural attractions aimed at non-users [101, 102].
Introducing non-users to parks through such activities increases awareness of the space and
likelihood of future use [102].
A small amount of research has shown that behavioural change within park management teams can
have positive effects on public usage. One study showed that providing feedback on park use and
community perspectives, and offering park directors training on outreach and marketing with
modest discretionary funding was associated with increased rates of physical activity in parks [103].
Some studies have highlighted the potential that urban greenspace interventions (relating to both
amenity spaces such as parks, and more general greening of urban spaces) can increase social,
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environmental and health inequalities [67, 104]. For instance, the designer of New York’s Highline
recently suggested that although the project has brought inward investment and increases in visitor
numbers, it has had little meaningful impact on the lives of the residents of local housing projects16.
Several intervention evaluations have shown that those in greatest need do not necessarily benefit
from interventions [79]. There is a lack of good quality evidence as to the differential impacts of
interventions, or how to avoid harm.
Barriers and facilitators of effective practice
Elements of effective practice
There is a wealth of evidence from a variety of sources, from formal academic papers through to
project reports, which indicates effective approaches to urban greenspace intervention design and
delivery.
Effective programmes tend to be context specific and responsive to local needs and desire. Many of
the studies included in this report highlight that there is no ‘one size fits all’ option. Community
involvement at all stages of urban greenspace development, management and maintenance appears
to be a crucial factor [70, 80, 93]. One study found that 109 of the 120 spaces that received
community co-designed interventions experienced an increase in use; where the community was
not involved, almost half of the intervention spaces (7 of the 16 spaces) saw a decrease in use postintervention [7]. Of similar importance are sustainable long term funding and maintenance plans.
Generally, intervention sites need to be local to the target population. It is much harder to engage
people with sites that are some distance from where they live or work, and with which they do not
feel any connection or ownership. In addition, there is likely to be great variation between levels of
engagement between sites; programmes need to be adaptable and flexible when delivering
between sites.
Multi-component programmes (changes to both the resource and social promotional programmes,
led by teams from across relevant sectors) appear to be most effective [36, 98], particularly those
which are long(er) term and embedded within wider systems of provision [105]. Multi-sectoral and departmental approaches to urban greenspaces may also be effective. This was recognised in the
HCCLGC report which strongly emphasised that the Department of Health and Social Care at the
national level and Health and Wellbeing boards at the local level should engage with and take some
responsibility for urban greenspaces and parks: ‘We recommend that the Minister issues very clear
guidance to local authorities that they should work collaboratively with Health and Wellbeing
Boards, and other relevant bodies where appropriate, to prepare and publish joint parks and green
space strategies.’ [34]. The report also advocated that efforts should be made to identify and access
health funding (e.g. funds related to the obesity strategy), to monitor greenspace provision and
distribution, and improve access for deprived communities.
Barriers to good practice and positive outcomes
There are a number of barriers to effective practice and the potential to realise the health promoting
opportunities of urban greenspaces.
Poorly designed interventions with inadequate theoretical bases for how a programme or
intervention may bring about health gain are less likely to be effective [105]. Inadequate levels of
community engagement at all stages of the intervention can result in inappropriate design and
implementation reducing the chances of success [106].
There is a lack of intervention evaluations carried out using suitable methodologies. A recent review
found that the quality of existing evidence hampers interpretation of exactly what combination of
elements of urban greenspace interventions are important in delivering health improvement [7].
Further it has been argued that there is currently too little evidence to draw firm conclusions on the
impact of urban green space interventions on a range of equity indicators [36].
29

What Works briefing on natural environment based health interventions
Structural issues relating to short term funding opportunities and cuts to and restructuring of Local
Authority budgets (which often fall heavily on environment departments17) and difficulties in
demonstrating relevance to health departments also act as barriers to effective and sustainable
intervention development and implementation [34].

4.2. Deprived and disadvantaged groups
Key deprived and disadvantaged groups relate to: ethnicity; long term, life limiting disabilities and
poor health; lower Socio-Economic Status (SES); and older age groups.
Background
The burden of poor health falls disproportionately on deprived and disadvantaged groups. Life
expectancy can differ by as much as 10 years between the richest areas of the UK and the poorest
[107] and according to factors such as ethnicity [108]. Inequalities in health are related to many
factors including disparities in resource availability and life chances [109]. There is evidence of a
causal relationship between income inequality and poor health [110]. Efforts to address inequalities
are a key strand of all forms of health policy [22, 111-115].
The Marmot report on health inequality [116] included the physical environment as a key
determinant of health, noting that the places we are born, live, grow, work and age have profound
impacts on our physical and mental health and wellbeing. Natural environments, whether in rural or
urban locations, and whether wild, semi-managed or wholly managed, are an important element of
the broader environmental determinants of health and are linked to reduced SES related inequalities
in health.
However, there are inequalities in the spatial distribution and accessibility of good quality natural
environments across the UK (including both rural and urban settings). The benefits of spending time
in the natural environment are not open to everyone, contributing to poor health and other
inequalities [117]. Those living in deprived areas, minority ethnic communities, elderly people and
those with long term poor health and disabilities typically have less (physical) access to green spaces,
tend to use them less, and are more likely to have negative perceptions as to their usage of such
spaces.
As a result of the growing body of evidence, the Marmot report identified ‘improving the availability
of good quality open and green spaces across the social gradient’ as a policy recommendation
specifically to improve population health and reduce SES related inequalities [116]. This
recommendation is reflected in Indicator 1.16 of the Public Health Outcomes Framework which
assesses use of green space for health reasons to track progress in addressing disparities in mortality
between communities [111], and in the practice and delivery of bodies such as Natural England,
which supports the ‘Outdoors for All’ networks. Similarly, the UN’s SDG relating to urban
greenspaces specifically notes that access should be available for disadvantaged groups including
‘women and children, older persons and persons with disabilities’18. To achieve these ambitions there
is a need to consider which nature based health interventions are effective for the key deprived and
disadvantaged groups.
Evidence
Disparity in availability, access and perceptions towards natural environments for deprived and
disadvantaged groups
Evidence shows that there is a significant disparity in tavailability and physical or perceptual
accessibility for different deprived and disadvantaged social groups. In England patterns vary by area
but people living in the most deprived areas of cities such as Bristol report poorer perceived
accessibility, poorer safety, and less frequent use of available natural environments [118]. In
Scotland, the Government’s greenspace indicator shows that people living in the most deprived
areas are less likely to live within a 5-minute walk of their nearest greenspace than people in less
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deprived areas19. Further evidence from Scotland found that the most income-deprived groups were
also the most deprived with regard to access to public parks [119]. There was, however, little
evidence of unequal access between ethnic groups in this Scottish study.
There is also evidence that deprived and disadvantaged groups have poorer access to good quality
natural environments, particularly those with high levels of biodiversity. Multiple descriptive studies
have shown strong correlations between neighbourhoods characterised by lower SES (or other
factors such as high immigrant populations) and proximity to environments with lower levels of
biodiversity [120-125]. One study, for instance, found that wealthier neighbourhoods, which were
typically situated close to forests, parks, rivers and other high quality greenspaces, had a greater
richness of species than poorer neighbourhoods (57). Differences can be stark, a further study found
averages of 28 avian species in high-income area parks, compared with only 18 avian species in lowincome area parks [125].
Deprived and disadvantaged groups are underrepresented in nature based activities associated with
wellbeing. One study showed that people from socio-economically deprived areas rarely participate
in citizen science and nature recording schemes at both the national and local levels [126].
Where accessible greenspaces are (importantly) of a good quality disadvantaged groups appear to
benefit disproportionately (especially in urban areas) and SES related inequalities in health are lower
[46-51]. For example, one recent UK study focusing on the links between natural environments,
walking and mortality found that whilst the relationship between greenspace access and walking
was observed for all areas regardless of SES status, the relationship between greenspace access and
reduced mortality was only apparent in the most deprived areas [127]. In the Netherlands the
strongest associations between proximity to natural environments and health are found in people
with the lowest SES [48] and for ‘housewives’, the elderly and ‘lower educated’ people [49].
Research using UK data found lower rates of income deprivation related health inequalities in allcause mortality and circulatory disease amongst those living in the greenest places [50]. Nearby
natural environments have also been found to help women in low-income groups better cope with
stress [51]. Finally, a study undertaken in the post-industrial north east of England found that place
attachment, the natural environment and social capital contributed to mediating the detrimental
health effects of long term deprivation [128].
Interventions targeting deprived and disadvantaged groups
Four broad intervention types, targeting deprived and disadvantaged groups, were identified:
A. Increasing the availability of good quality natural environments for deprived and disadvantaged
groups
B. Increasing the accessibility of natural environments for deprived and disadvantaged groups
C. Increasing awareness and use of natural environments amongst deprived and disadvantaged
groups
D. Therapeutic and highly targeted use of natural environments as settings for health interventions
As with the other typologies included in this review, this approach may be a little unhelpful as many
interventions necessarily draw on multiple approaches, however it is used here to bring some level
of order to the range of intervention activities reviewed.
A. Increasing the availability of good quality natural environments for deprived and disadvantaged
groups
Evidence suggests that increasing the provision of natural environments which are accessible
(visually or physically – see next section) and appropriate can benefit the health, wellbeing and
quality of life of certain deprived and disadvantaged groups. There is also evidence that modifying
and increasing the quality of urban greenspaces can be effective in improving the health and
wellbeing of deprived communities. Some evidence suggests that spaces may need to be
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strategically modified or even created to meet the needs of specific deprived and disadvantaged
groups [129].
A review of place based approaches to health improvement in deprived communities (which
included increasing the amount of greenspaces and access to greenspaces), found some positive
impacts to specific health outcomes, predominantly mental health, and some health behaviours e.g.
physical activity [105]. Interventions which sought to increase the amount of greenspaces within
urban deprived neighbourhoods have had mixed results. A quasi-experimental study of the Dutch
URBAN40 programme of greenspace creation in deprived neighbourhoods did not result in increases
in physical activity or general health among adults [130]. A further Dutch study found that
improvements to the amount of incidental green elements (extra street trees) in deprived
neighbourhoods was only associated with more leisure time cycling among adolescents and an
increase in accessible, usable greenspaces (e.g. parks) was associated with a decrease in depressive
symptoms among adults [56].
The location of any new greenspace is important in achieving health gain in deprived and
disadvantaged groups. Several studies have shown that there is a need to provide good quality local
natural environments close to or around home residences as often deprived groups, and especially
those with life limiting or long term illnesses or disabilities, won’t or can’t travel far [131, 132].
There is some evidence that improving the quality of natural environments has an impact on
deprived and disadvantaged groups’ perceptions and motivations to use the natural environment
and, potentially, their health and wellbeing. In the previous topic (urban greenspace) evidence was
discussed which suggested that ‘greening’ derelict urban lots (typically found in more deprived
areas) was associated with various positive outcomes (e.g. reduced crime) which directly and
indirectly benefit health and wellbeing [71, 72]. A qualitative study of the use of London’s Peabody
Hill Wood found that the key factors that would increase local residents’ (many of whom were social
tenants) desire to use the space related to quality [81]. Cleaning the space and removing rubbish
was mentioned the most frequently, followed by improving lighting, cutting back over grown trees
and regular management and maintenance.
Efforts to increase provision should, however, be carefully considered so as to avoid exacerbating
inequalities in access and, potentially, health outcomes [79]. Proximity is not the only factor
determining use and, therefore, benefit and increasing provision may not necessarily result in
increased use amongst deprived and disadvantaged groups [79]. The ethnographic element of the
evaluation of the THERAPI (Tackling Health through Environmental Regeneration and Public
Involvement) programme, centred on the Thames Chase Community Forest, showed how important
internal (to the individual or community) and external perceptions of ‘appropriate’ use of an
environment are in determining engagement [79].
As of yet there appear to have been few attempts to evaluate at what scale efforts to increase the
availability of natural environments to deprived and disadvantaged groups are most effective. Much
of the evidence described in this section relates to more local initiatives. The review of urban
greenspace interventions found that, where clear, the scale of programmes did appear to be
important, with large scale, both in terms of reach and in relation to influence over systems and
environments, achieving the greatest impact on the health and wellbeing of the deprived
communities [105]. The integration of equity considerations into national level planning and place
standards guidance, such as the Scottish Government’s Place Standard, may improve the availability
of natural environments in deprived communities [133].
B. Increasing the accessibility of natural environments for deprived and disadvantaged groups
‘Accessibility’ is considered to be an important factor in deprived and disadvantaged groups’ use of
the natural environment and, as noted above, relates to more than just proximity but includes the
physical ability to get to natural environments. This section considers physical accessibility (and
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where it intersects with perceived accessibility), the following section more specifically focuses on
perceived accessibility.
The Woods In and Around Towns (WIAT) programme focused on woodlands within one kilometre of
settlements of 2000 or more people and took a multi-strategy approach, including improving
physical access through new pathways and boardwalks. The programme was delivered in
conjunction with a range of promotional activities (see next section). The robust, controlled
evaluation of the WIAT programme found increased positive perceptions towards the woodlands,
frequency of visits, and perceptions of safety at the intervention sites, with no change in the control
sites [69]. Improving access routes to natural environments, e.g. providing underpasses to busy
roads has also been shown in another UK based study to be associated with increased park usage
[83].
Targeted efforts to increase physical accessibility to wild landscapes for deprived populations
elsewhere have, however, been found to be ineffective. The development and designation of Los
Angeles' Santa Monica Mountains National Recreation Area in the US was intended ‘to bring nature
and recreational opportunities to socio-economically disadvantaged communities’ however surveys
of use showed that visitors were predominantly white and affluent suggesting the project failed to
increase access by the target communities [133]. Again, this result suggests that inappropriate
interventions have the potential to negatively affect social, environment and health inequalities.
Similarly, quantitative analysis of the development of the Thames Chase Community Forest (which
included reducing the average distance to useable greenspace to 162 metres) found that overall
access to greenspace improved but that this improvement was inequitably distributed socially [79].
Although people from deprived communities and those with poorer health did have better access,
the greatest improvement was found in areas of ‘below average deprivation’.
Many deprived and disadvantaged groups have specific needs which affect their use of natural
environments. Facilities such as car parks near sites, toilets, and cafes are significant derivers of use
(or not). Introducing or improving the state and accessibility of such features is likely to be effective
in promoting greater use [7, 134].
C. Increasing awareness and use of natural environments amongst deprived and disadvantaged
groups
There is a growing body of evidence which suggests that natural environment based interventions to
increase awareness and promote positive attitudes towards the (potential) use of natural
environments amongst deprived and disadvantaged groups can be effective. Many effective
interventions build on stepped behaviour change strategies.
‘Access’ is about more than just physical presence or access routes and can be related to feelings of
integration and inclusivity [96, 97, 135, 136]. For example, a local needs assessment in Penzance
found that in some particularly deprived areas only one in three children had ever been to the beach
despite living less than a mile from it [137]. Tackling the multifactorial barriers to use of the natural
environment is complex as they relate to inter-generational perceptions, engrained behaviours, and
to social, economic, cultural and structural constraints. There are a number of useful studies
summarising the evidence on the nature of barriers to the natural environment for specific groups
and how they may be overcome (see for example [96, 135, 138, 139]).
The Welsh Come Outside! programme, which incorporated a range of different activities for
deprived and disadvantaged groups achieved changes in perceptions of individual barriers such as
lack of confidence, experience and concerns about safety, but less so in relation to the structural
barriers such as transport and organisational support [95]. The MOSAIC programme, one of the
‘Access to Nature’ funded projects (Big Lottery) aimed to a) enable people from Black and Minority
Ethnic (BME) communities to access the natural environment and b) work with key agencies to help
them improve how they engage with BME communities [140, 141]. The programme had some
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success in introducing people from BME groups to the natural environment and achieved positive
shifts in perceptions, however the impact on health outcomes is not clear [141]. The Active England
woodlands project evaluation revealed mixed outcomes [96]. Overall the projects achieved
increased engagement with woodlands amongst, for example, BME communities, with those
interventions involving a led element found to be most effective. However, the project also
increased usage amongst non-target groupings.
Other interventions have addressed perceptions and attitudes to natural environments. Studies have
shown that there are differences between what is provided and what is ‘perceived’ as being
available. Deprived and disadvantaged groups do not necessarily see greenspaces as being provided
for ‘them’ [118]. Ethnographic research focusing on the development and outcomes of the Thames
Chase Community Forest (TCCF) highlighted the importance of different interpretations of the
concept of ‘access’. The authors found that use of TCCF was ‘determined by a variety of factors
including whether a person could 'imagine themselves' using such a space, different perceptions of
what is actually being accessed (e.g. a place to exercise or a place to socialise), and ideas about using
the countryside 'properly'’ [79]. As one research participant said “There's no one Asian [in the
pictures] – I'd be a bit passive, on the fringe, because it's all White”.
Facilitated use of the natural environment is a common intervention strategy. Multiple studies
including several meta-analyses have shown that walking groups, particularly those targeting a range
of user groups such as those with long term poor health or suffering other forms of marginalisation,
to be effective at increasing physical activity [142-146]. However, these studies of led walking groups
show some variation in impact. Analysis of Natural England’s Walking for Health programme found
mixed results with a decrease in the number of people taking part in no activity each week, but also
a decrease in the number of people being active on three or more days in the week [146]. A further
systematic review showed that uptake of walking interventions was most common for white, older
women of higher SES [147] suggesting that the programmes may need to be designed specifically to
target deprived and disadvantaged groups. A study of the development of walking groups in natural
environments for people with long term poor health highlighted the need to identify appropriate
intervention strategies. The authors found that group walking in nature was not viewed as ‘effective
exercise’ with health benefits, this affected perceptions of acceptability and adherence [143].
Furthermore, for some participants the group format and social expectations were a barrier.
However, where appropriately targeted, walking groups can positively impact on motivations to
continue with walking with the group, and to try walking independently: “These (walking) boots I
bought, 3 or 4 year ago and they’ve sat on a shelf 2 years. I haven’t had a chance to go walking on
me own… now I have confidence to walk on my own.” (Mark, aged 60–64)[143].
There is some evidence that facilitated gardening is beneficial for certain disadvantaged groups
including people with poor mental health, older people in care homes and refugees [282]. For more
on gardening interventions see Case Studies.
A review of conservation activities found beneficial impacts for multiple disadvantaged groups
including those with poor health, experiencing social isolation, and worklessness [148, 149]. The
authors produced a graphic illustrating the multiple pathways through which the activities were
thought to be beneficial (Figure 1).
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Figure 1. Environmental conservation activities and health, wellbeing and quality of life outcomes.
(Reproduced from Lovell et al. [148])
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As with the interventions to increase urban greenspace (which clearly overlap with this topic)
improving perceptions of safety is a key intervention strategy for improving use amongst certain
deprived and disadvantaged groups. Perceptions of the safety of greenspaces are significantly
correlated with the outcomes of interventions and rate of use of natural environments in deprived
and disadvantaged groups [69, 72, 81, 150, 151]. The biggest single barrier to accessing urban
greenspaces reported in several studies of deprived groups’ use of natural environments using focus
groups and other methodologies was concerns for safety [81, 132].
D. Therapeutic and highly targeted use of natural environment as setting for health interventions
There are a number of highly structured interventions which target the health and wellbeing of
deprived and disadvantaged groups (occasionally delivered through social prescribing type
mechanisms – see [8, 9]). A good example, with a robust evaluation, is the ‘Branching Out’
programme led by Forestry Commission Scotland [152, 153] and delivered at multiple sites (see Case
Studies). The programme targets people with poor mental health, and consists of highly structured,
led activities in woodlands. A key aspect of such interventions is that they take place in settings away
from typical institutional settings, where the environment and role of the clinicians is fundamentally
different. The Branching Out programme resulted in some positive gains in health status, an
increased interest in the natural environment amongst participants, and was demonstrated to be
cost-effective [152, 153]. Other programmes such as the Offenders in Nature scheme [154] and the
Tees Valley Wildlife Trust’s Inclusive Volunteering scheme [30] for people with severe mental health
issues, MIND’s ‘Ecominds’ programme [155], and Mersey Forest’s Nature4Health projects [6], have
also resulted in positive change to multiple indicators of health, wellbeing and quality of life. Most
of these interventions are group based and have certain elements in common such as regular
frequent engagement with the intervention, facilitated social contact, skills development, and local
community-based action.
The Green Open Spaces for Health project of led activities based on the South Downs National Park,
funded by the Park Authority and supported by a partnership of local organisations and local
councils [31], was targeted at communities identified as at risk of health inequality (primarily
communities with higher rates of poor health but also where health intersected with factors such as
ethnicity and age) within the National Park or adjacent to it. The project resulted in improved
perceptions towards the natural environment and the National Park, and to reported gains to
wellbeing and quality of life.
Barriers and facilitators of effective practice
Elements of effective practice
Again, mixed intervention strategies are likely to be most effective. For instance, the quality and
usability of existing greenspace in deprived neighbourhoods is often low, with only less attractive,
unsafe places to use, which may then reduce the effectiveness of any promotional activities [118].
The mixed approach (increased accessibility, improvements to quality, promotional interventions)
taken by the WIAT initiative was suggested by the authors to relate to an enhanced sense of place
belonging and a reduced sense of social isolation, as well as in offering opportunities to manage or
mitigate stress and maintain year-round healthy activity [69, 156]. The authors note that for
deprived groups, having access to nearby good quality greenspace might buffer against some of the
effects of stressors such as unemployment. Similar processes were considered important in a study
of health resilience in an economically deprived area of the North East [128]. Successful approaches
to building on the capacity of natural environments to buffer against stress will rely on identifying
the specific elements which confer protection against the health effects of deprivation within
diverse communities [128]. Interventions should support communities to use such resources to
enhance health and wellbeing.
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Highly targeted interventions, which recognise the cultural specificity of barriers and facilitators, are
likely to be most effective [132]. Each deprived and disadvantaged group (however defined) will face
specific barriers and challenges to using the natural environment. In-depth qualitative research with
older people, for example, revealed that poor health, lack of social connection, fragility and
vulnerability, negative attitudes, time commitments, concerns about safety and poor weather all
affected their use of the natural environment [157]. Intervention strategies which recognise and
seek to mitigate such factors are more likely to be effective.
Longer term, well embedded programmes are more likely to result in health change [105]. Large
scale, coordinated programmes of activity which focus on specific health outcomes or population
groups appear to be effective. One example is MIND’s ‘Ecominds’ programme which supported
many small scale interventions using the natural environment to promote better mental health
[155]. Interventions which aim to affect population health outcomes need to be of a sufficient scale
[105].
There are a number of large scale ‘interventions’ (often operating at the regional scale) such as the
Mersey Forest or the Central Scotland Forest which have effectively integrated multiple approaches
such as increased provision of natural environments and modifications to existing environments,
with both targeted and generalised outreach and promotional programmes. Similar pluralistic
approaches are being taken by Scottish Natural Heritage to deliver its £15million Green
Infrastructure programme which aims to ‘improve Scotland’s urban environment, increasing and
enhancing green space in our towns and cities, especially close to areas of deprivation’. The intention
of the programme is to deliver the programme through a number of ‘high impact improvements to
the quantity, quality and accessibility of green space and other green infrastructure in urban
Scotland’20.
Barriers to successful practice
Droomers et al. [105] argued that area based health interventions typically demonstrate little effect
because they are often ‘unfocused, unsubstantial, and short-term’. Often this relates to difficulty in
identifying pathways through which health might plausibly be improved and with poor targeting of
key populations. Ineffective programmes often fail to develop evidentially sound theories of change
and to use these to design and deliver interventions. However, the need to provide appropriate
intervention options for specific groups can fragment provision and risk missing sub-groups in need
[143].
Identifying a lack of provision of good quality accessible natural environments for deprived and
disadvantaged groups is complicated by availability of suitable data. One study which compared
different indicators (at different spatial scales) of environmental resources found that the indicator
that only detected larger spaces highlighted less greenspace in areas of socioeconomic deprivation
in comparison to more detailed indicators [63]. The new Greenspace Mapping project may help with
spatial targeting.
There are many individual level barriers to uptake of interventions. A study of barriers to
involvement in citizen science recording schemes, for example, found issues related to: lack of
awareness of opportunities; a lack of motivation; a lack of accessibility of the schemes both in terms
of equipment or facilities and knowledge; and the financial costs of participation [126]. Finally, many
of the more generic challenges to responding to health interventions faced by deprived and
disadvantaged groups also apply to nature-based health interventions, these include21:
1.
2.
3.
4.
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Low health literacy levels
Cultural and social norms surrounding health behaviours
Higher poverty rates, which can make it difficult for participants to access services or programs
Difficulties in accessing the activity, including limited affordable, reliable, or public
transportation options
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5. Inflexible and unpredictable work hours or unemployment
6. Economies of scale affecting coverage

4.3. Children and young people’s physical activity in natural environments
This section focuses on children and young people aged approximately 5-16 years old.
Background
There is reliable and robust evidence to suggest that physical activity is beneficial throughout the life
course [158]. Systematic reviews of the evidence have established links between adequate levels of
physical activity and: reduced overweight and obesity; reduced rates of depression and anxiety;
reduced incidences of certain cancers; decreases in cardio-vascular and all-cause mortality; and good
bone mass, muscle strength, balance and endurance. Insufficient physical activity is responsible for 1
in 6 deaths (similar to smoking) and up to 40% of many long-term conditions such as Type 2 diabetes
[159, 160].
There is a body of evidence which indicates that interventions using physical activity are effective at
preventing conditions including childhood asthma and cerebrovascular disease, in treating
conditions such as depression, or in the promotion of recuperation from diseases such as cancer
[159]. The health benefits of achieving adequate levels of physical activity are greatest for those who
were initially doing the least [52]. More recently evidence has emerged to suggest that there may be
linkages between physical activity in childhood and educational achievement, with an association
between physical activity and higher attainment [161].
The pre-school years are considered critical for establishing healthy lifestyle behaviours such as
physical activity. Despite rates of activity reducing as children reach adolescence [162] physical
activity behaviours have been shown to track through from childhood into adulthood. Establishing
habitual physical activity early in life is, therefore, vital [163, 164].
The strength of evidence regarding the health benefits of physical activity has supported the
development of recommendations, endorsed by the Chief Medical Officer for England, for minimum
levels of physical activity for adults and children22. It is recommended that adults achieve a minimum
of 30 minutes of at least moderate intensity activity 5 times or more a week and that children should
achieve a minimum of 60 minutes of at least moderate intensity activity every day.
For children and young people (five to 18 years) [165]:
1. All children and young people should engage in moderate to vigorous intensity physical activity
for at least 60 minutes and up to several hours every day.
2. Vigorous intensity activities, including those that strengthen muscle and bone, should be
incorporated at least three days a week.
3. All children and young people should minimise the amount of time spent being sedentary (e.g.
sitting) for extended period.
In England just 21% of boys and 16% of girls aged 5-15 years met the Chief Medical Officer’s
recommendations regarding minimum levels of physical activity [166]. Rates of activity peak in
middle childhood (5-7) where 24% of boys and 23% of girls meet the recommendations but fall away
as they reach adolescence, to 14% of boys and 8% of girls aged 13-15 years. Certain population subgroups, including Indian, Pakistani, Bangladeshi and Chinese ethnic groups, are less likely to meet
the recommended levels of physical activity [167]. Recent statistics suggest that physical inactivity
contributes to almost one in ten premature deaths and that the costs of low levels of physical
activity to the NHS have been estimated to be over £900 million in 2009/10 [166].
Promoting higher levels of physical activity is an important element of government health
promotion. ‘Start Active, Stay Active’ details the UK Government’s position on the need to promote
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and facilitate adequate levels of physical activity among the population23. The strategies recognise
the importance of developing activity behaviours in childhood and reflect the change in Sport
England’s remit from investing in sport for those aged 14 and over to supporting people from five
years old to post retirement. ‘Everybody active, every day’24 is an evidence-based approach which
aims to embed physical activity ‘into the fabric of daily life and make it an easy, cost-effective and
‘normal’ choice in every community in England’. The strategy is part of the cross-government
‘Moving More, Living More’ campaign for a more active nation which formed part of the ambitions
for the 2012 Olympic and Paralympic Games legacy. The strategy aims for local areas to support
‘every child to enjoy, value and have the skills to be active every day’ and to ‘create safe and
attractive environments where everyone can walk or cycle, regardless of age or disability’ [168].
Attainment of the Government’s recommendations and aims is tracked by three of the Public
Health Outcomes Framework indicators:
•
•
•

1.16 – Utilisation of outdoor space for exercise/health reasons (derived from Natural England’s
Monitor of Engagement with the Natural Environment dataset25)
2.13i – Percentage of physically active and inactive adults
2.13ii – Percentage of active and inactive adults

Evidence
Linkages between natural environments and physical activity in children and young people
Potential pathways between natural environments, physical activity and health include:
•
•
•
•

Provision of a useable and accessible context for a range of physical activities
Provision of opportunity for incidental physical activity (e.g. active commuting)
Promotion and support for motivations for physical activity
Affordances for specific (e.g. climbing) or more vigorous types of physical activity

Although it is a key theoretical pathway [169], there is currently relatively little evidence that
clarifies whether or not physical activity is an important mechanism which explains the apparent
health benefits of living in or using natural environments [52, 170]. A review of reviews found just
one study in which physical activity was a mediating factor in a positive relationship between
greenspace and health outcomes [52].
However, undertaking physical activity is an independently desirable outcome. Although there is still
uncertainty as to the nature of the relationship between the quantity, proximity and accessibility of
natural environments (typically assessed in relation to the home) and rates of physical activity [52,
171-174], robust analyses of large datasets (relating to the UK and elsewhere) do show positive
associations between living in areas with a greater amount of natural spaces and higher rates of
physical activity [127, 175, 176]. Relationships appear to be strongest for urban populations, for
example a study of people living in Bristol found that those who lived closest to a park were most
likely to achieve the national physical activity recommendations [177], or in relation to certain types
of natural environments, such as coasts [178].
Studies which have examined actual use of natural environments (as opposed to assumed/potential
use as in the evidence described before) tend to show that they promote and facilitate higher levels
of physical activity. A study of children’s activity in Bristol showed that, for boys especially, when in
greenspace their physical activity is of a higher intensity [179]. Research using GPS to track children’s
physical activity locations highlighted the importance of the natural environment as a setting, but
also showed the differences between urban children (for whom parks and gardens were particularly
important) and rural children (for whom farmland and grassland were important) [180].
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Research from the UK has shown that use of greenspace and other forms of natural environments is
particularly important in supporting a variety of different forms of physical activity, as diverse as
walking, children’s play and gardening [57, 179]. This is especially the case for certain population
sub-groups such as urban boys, as mentioned above [179]. Regardless of the setting, children are 3
to 5 times more active outdoors than indoors [181]. A UK study which used objective measures of
the location and rates of children’s activity showed that about half of their weekend moderatevigorous activity took place in greenspace [182]. A systematic review of international studies found
evidence of positive relationships between outdoor time and physical activity in children [183]. NICE
(in 2009) concluded that there is moderate-to-strong positive association between time spent
outside and physical activity in young people26. Play in natural environments has been linked to good
motor function development (especially in young children) [184, 185].
Several studies have identified a link between (self-recall of) positive activity experiences in natural
environments during childhood and the likelihood of nature based physical activity in adulthood
[186-188]. This suggests that, similarly to general physical activity behaviours, attitudes towards the
use of the natural environment as a setting may track through from childhood to adulthood.
The Monitor of Engagement with the Natural Environment pilot indicator of visits to the natural
environment by children shows that, in general, most children are regularly visiting the natural
environment [189]. The survey shows that 70% of children visit at least once a week, however there
is significant variation according to ethnicity and SES; 56% of children in Black, Asian and Minority
Ethnic (BME) households and 64% of children from lower income households (socio-economic
groups D and E) visit at least once a week. Children report that natural environments are important
spaces for their physical activity and many, given the choice, would chose to use such space over
other places [190]. Studies show that children perceived natural environments as providing space,
privacy, and interesting and challenging opportunities [191, 192]. There are a number of key drivers
of children’s nature based physical activity. One of the drivers is dog walking which has been linked
with higher levels of walking and with children’s play [193-196].
The outdoors, and in particular the natural environment is clearly an important setting and
motivator of physical activity in children, with the potential to contribute towards achieving better
population health. The strength of the evidence is such that in 2015 a coalition of European and
Canadian researchers and other stakeholders agreed upon a position statement in support of
encouraging children’s outdoor play (defined as ‘unstructured physical activity that takes place
outdoors in the child’s free time’) for their health and development [197]: ‘Access to active play in
nature and outdoors—with its risks— is essential for healthy child development. We recommend
increasing children’s opportunities for self-directed play outdoors in all settings—at home, at school,
in child care, the community and nature’. The statement was informed by the findings of two robust
systematic reviews [190, 198]. This statement supported an earlier statement relating to children’s
activity and the built environment which also suggested that ‘…Neighbourhoods and communities
can provide opportunities for recreational physical activity with parks and open spaces, and policies
must support this capacity…’ [199].
The key issue is, therefore, determining which approaches to encouraging or facilitating children and
young people’s greater use of the natural environment for physical activity, of all types, are most
effective and equitable.
Health and behavioural outcomes of interventions focusing on children and young people’s
physical activity in natural environments
For this topic, three broad intervention strategies have been identified:
A. Environmental modifications to encourage nature based physical activity
B. Social and promotional interventions to encourage nature based physical activity
C. Settings based approaches to encourage nature based physical activity
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1. Environmental modifications to encourage nature based physical activity
There is a growing body of evidence which shows some positive outcomes of physical changes and
modifications to natural environments on the physical activity (and related health outcomes) of
children and young people. Lack of availability or physical access to natural environments is a key
constraint on children’s physical activity. Protecting the accessibility of, and facilitating increases in
the quantity of large areas of good quality safe urban greenspaces, and encouraging provision for
private green spaces such as gardens in new developments are important approaches to
encouraging population level physical activity in children and young people [98, 134, 172, 200-203].
The evidence as to the effectiveness of renovating and improving the quality of parks and other
urban greenspaces on children and young people’s physical activity is mixed. A controlled US study
found significant increases in young children’s (but not teenagers’) physical activity following park
renovations [84]. The renovations included new play equipment and play spaces, and the
landscaping and resurfacing of areas in the parks. However a systematic review of intervention
studies concluded that, overall, park renovations and changes to infrastructure had little impact on
children’s or young people’s levels of physical activity, with inconsistent effects on overall usage
[41]. A number of the studies included in the review even found reductions in rates of activity
following renovations [41, 204]. The authors of the review noted that the evidence base is poor, with
most studies at serious risk of one or more forms of bias, thus limiting our understanding of the
actual impacts of park based interventions.
In the US, where park creation and renovations were combined with a programme of other
interventions including traffic calming measures, installation of pedestrian crossing signs and the
painting of crossing points, and the installation of bike racks, a controlled evaluation found increases
in physical activity (and positive change to a number of other health outcomes such as reductions in
BMIz (weight status) scores) amongst the children exposed to the intervention in comparison to the
control groups [205, 206].
A quasi-experimental Dutch study of urban greening interventions (e.g. additional street trees as
well as amenity space) in deprived neighbourhoods (the interventions were implemented as part of
a wider social programme) found lower levels of reductions in adolescents’ leisure time cycling in
greened areas in comparison with areas not receiving the intervention, which experienced the
expected reductions in rates of activity as the adolescents aged [56]. The authors suggest that the
greening interventions may mitigate the process of decreased physical activity through adolescence.
A second Dutch study found that the physical activity levels of 11 to 13-year-old children was
associated with the amount of space in their home neighbourhood devoted to trees and woods
suggesting that increasing the diversity of landcover may be an important element of greening
interventions [207]. While these interventions resulted in some positive outcomes, the potential of
urban greening to exacerbate inequalities in physical activity behaviours, and therefore, health
outcomes was highlighted. Gubbels et al. report that increased urban greenery was only associated
with increases in walking for transportation in the highest SES groups [56].
Modifying the features of natural environments has shown some effect on physical activity
behaviours. It has been suggested that types of greenspaces which enable physical activity in
children need to have facilities such as trails, playgrounds for younger children and open spaces for
older children, and that children are less motivated by aesthetics [208]. A systematic review found
that physical changes to environments, and the addition of facilities such as play equipment, had
positive impacts on young children’s physical activity [208]. Improving and increasing play parks
resulted in significantly increased usage and rates of activity amongst children [209].
Identifying and providing culturally appropriate spaces and resources is likely to be effective.
Ethnographic studies of children’s identities and desires for natural environments have
demonstrated the specificity of attitudes and, therefore, needs between dynamic and shifting
demographic and cultural groups. One study of young mountain bikers’ experiences and perception
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towards the natural environment revealed the iterative and reciprocal process of developing
suitable spaces:
‘Mountain biking through cycling and materially altering the landscape involves performative
embodied experiences through which spaces are ‘shaped’. Countryside space afforded young people
possibilities to materially and emotionally imprint their own ideas on landscapes and offered the
opportunity to develop symbolic ownership over space… which heightened the fusion between
participant and place. The countryside spaces provided the raw materials for cycling and
relationships with the countryside were based upon an appreciation of the landscape and nature
through its function and contribution to the performance of mountain biking. The countryside
provided specific landscapes or infrastructure which supported mountain biking, yet crucially the
mountain bikers were involved in shaping spaces that were malleable and largely free from control
that included especially woodland but also quarries and former farmland.’ [210]
Improving safety features of urban environments (including parks) has emerged as a key strategy to
increase physical activity in children [41]. Spaces which are perceived as safe reassure parents and
other adults that they are appropriate places for children to play and be active (also see next section
on social interventions). For older children and teenagers, the dynamic shifts and evidence suggest
that they need private spaces where they can congregate without being seen as a threat to others
[101].
Urban form is known to have an impact on children’s natural environment based physical activity,
with inability to safely and easily access parks and other urban greenspaces acting as a barrier to use
[211-213]. Increasing children’s options to use safe routes to parks and increasing greenspace round
the home have been argued to be likely to be effective intervention strategies [191, 213]. The
availability of domestic gardens is also an important element of urban children’s physical activity
[180].
2. Social and promotional interventions to encourage nature based physical activity
There is a moderate amount of evidence which suggests that social interventions, which focus on
promoting, encouraging and facilitating children’s nature based physical activity can be beneficial.
Interventions which address the constraints on children’s physical activity in natural environments
are likely to be effective [191, 213]. Constraints (other than the physical availability of spaces – see
previous section) are multi-factorial and often highly dependent on the age and context of the child.
However common constraints include children’s fears regarding the presence of older children and
teenagers, the weather, time pressures, parental fears regarding safety, and the social management
of available spaces.
The social context is an important correlate of children’s outdoor (including in the natural
environment) physical activity [213-215]. Intervention programmes which have focused on the social
context of nature based activity promotion in children and young people have had some positive
effects on attitudes and behaviours. Evidence has demonstrated that time spent outdoors with
friends has also been shown to be associated with greater amounts of physical activity in young
people [181, 215].
Using the natural environment to promote alternative forms of physical activity to competitive sport
has had some success in a number of outcomes. For instance, the Get Hooked on Fishing27 charity
developed out of a programme which aimed to divert young people away from anti-social behaviour
and to tackle poor wellbeing. It now partly targets children who are not ‘switched on’ by traditional
sports but still works to reduce anti-social behaviour, and to increase understanding and care of the
natural environment.
Some interventions have focused on the family unit as a means to promote and then embed nature
based physical activity behaviours into everyday life [216]. It is known that children’s nature based
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physical activity is often constrained by familial time, availability and commitment. Increasing
motivation within families, though goal setting and reinforcement has been shown to be an effective
behaviour change strategy in relation to children’s physical activity [217]. Such behavioural
approaches can be quite simple, for example encouraging families to explicitly plan what activity,
when they will do it and where [217, 218].
Interventions which ‘gamify’ behaviours such as active commuting to school or visits to the park
have been shown to have moderate positive effects on children’s physical activity outcomes [219].
However, the longer-term impacts of such approaches are not well understood. Evaluation of the
use of incentives to encourage children’s outdoor exercise have shown some positive outcomes on
increased step counts and toward improved health outcomes [220].
No evidence was found to suggest that merely providing information and raising awareness is an
effective approach to increasing children’s nature based physical activity. More general physical
activity interventions have also found such approaches to be ineffective [216].
3. Settings based approaches to encourage nature based physical activity
There is a small, but growing body of evidence which suggests that a ‘settings based’ approach to
facilitating children’s natural environment based physical activity is likely to one of the most
effective approaches [197, 221]. ‘Settings’ are defined by the WHO as ‘The place or social context in
which people engage in daily activities in which environmental, organizational, and personal factors
interact to affect health and wellbeing’ [222].
In the UK NICE concluded that there is good evidence to support the principle of ensuring that
children have the opportunity for regular outdoor play and highlight the need for a systemic
approach to improving opportunity. Guidance, built from numerous reviews of intervention
evidence, notes that outdoor play should be promoted within the school setting for instance, and
ideally it should provide opportunities for movement and challenge, and to play safely with natural
elements28.
The school is a crucial setting for encouraging and facilitating children and young people’s natural
environment based physical activity and the setting for which the most robust evidence exists.
Multiple studies have shown that natural elements in school playgrounds are associated with higher
rates of use and of physical activity [223-226]. Use of the natural environment as a delivery setting
has also been linked with higher levels of physical activity than more typical delivery settings [227].
Led afterschool activities making use of the natural environment, such as gardening clubs, have also
been shown to be associated in with higher rates of physical activity [228]. However, some
interventions which sought to use the natural environment as an alternative activity space during
playtime were found to be less effective at increasing moderate to vigorous rates of physical activity
than more traditional forms of sport [229]. Public Health England also advocate increasing access to,
and integration in the school/college day of, open space, forests, parks and playgrounds [161].
Barriers and facilitators of effective practice
Elements of effective practice
Children’s cultures and self-identities are important [210] and inform their choices of physical
activities, settings and contexts. Misunderstanding the ways and places in which children and young
people want to be active can affect the success of any intervention. Therefore, children should be
involved in the design of any programme to improve their physical activity. Similarly, targeted
programmes which focus on specific socio-cultural barriers and enablers of outdoor physical activity
are likely to be effective [230]. Patterns in children’s park use and activity have been shown to be
associated with the socio-demographic characteristics of surrounding neighbourhoods [231].
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Up-stream interventions and asset-based approaches are likely to be cost-effective in the long term
but must be appropriately designed and implemented. Generational approaches, where attitudes
and behaviours are encouraged in one generation in order to influence both that individual’s
behaviours later in life as well as those of future generations, may be beneficial [186-188].
Interventions should be rigorously designed so as to reduce risk of enhancing physical activity
related health and social inequality [58]. There is a danger that ill-informed interventions may
further entrench multiple forms of inequality.
Providing (or allowing) children the opportunity to explore local surroundings (for example, local
parks with their friends and/or alone) may be a strategy to facilitating self-directed physical
activity29. Interventions which address safety are fundamentally important. This may relate to the
design of physical environments (e.g. traffic, access, and visibility) but also to socio-cultural
perceptions of where is safe and what is safe for children and young people.
There appears to be real value in taking a whole systems approach and harnessing opportunities to
integrate outdoor physical activity into everyday settings. The reviews and stakeholder engagement
process conducted for the development of the position statement on children’s outdoor play
mentioned earlier [197] identified the value of taking a ‘whole systems’ (an element of settings
based approaches) approach. Such a strategy would include intervention elements which together
would help encourage and facilitate greater participation, these include:
• Parents should encourage their children to go outside and engage with outdoor environments
• Educators and caregivers should regularly embrace the outdoors and recognise that risky
outdoor play is an important aspect of childhood development
• Health professionals should widely promote the importance of children’s ability to go outside for
play and physical activity
• Injury prevention professionals should find a balanced approach to highlighting and minimising
risks
• Schools and childcare professionals should review policies and practices which prevent outdoor
play, choose natural elements over man made play spaces, and encourage and enable children
to use them
• The media should provide balanced reporting, particularly in relation to risks of children being
outdoors
• National and local government should work together to mitigate legal liability, increase
investment in natural play spaces in all neighbourhoods, and identify and reduce barriers to
children’s access to outdoor play
• Society as a whole should recognise children’s rights and abilities to take decisions regarding
their free time and play spaces
For children and young people schooling could be one settings based delivery option. Alternative
approaches to education delivery such as Nature and Forest Schools offer opportunities to integrate
activity with learning.
Barriers to successful practice
Many children face significant socio-cultural barriers to making use of the natural environment for
physical activity. The MENE survey tells us that children from BME households are less likely to
frequently visit the natural environment (56%) compared to children from non-BME households
(74%). Similarly, children from higher income households (socio-economic groups A and B) were
more likely to visit frequently (77%) than children from lower income households (socio-economic
groups D and E) (65%)30. Such groups are harder to reach with non-specific interventions.
Structural and organisational culture barriers (such as in the school setting) appear to prevent the
integration of activity through settings based approaches [232]. NICE noted that certain barriers
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would need to be addressed to ensure success: ‘Practitioners (e.g. teachers) may limit the amount of
outdoor play offered to children due to a number of assumptions: that the outside is dangerous; that
higher adult/child ratios are needed outside; that educators are merely supervisors outdoors, and
that no learning happens outside; that the weather is a barrier; and that being outside is somehow
less healthy. All of these assumptions can be tackled to increase active play outdoors.’31
Short term, limited programmes are unlikely to have long term outcomes and to shift attitudes
towards use of the natural environment for physical activity.
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5. What works in natural environment based health interventions design,
implementation and delivery
The following section reviews what is known about what works in relation to the design,
implementation and delivery of natural environment based health interventions, with sections
relating to:
•
•
•
•
•
•
•
•
•
•
•
•

Building on best practice in formal public health intervention design and implementation
Theory based interventions
Appropriate targeting of interventions
Settings based interventions
Interventions embedded within wider provision
Behaviour change approaches
Engaging communities in intervention design and delivery
Flexibility in delivery
Lessons in effective delivery from nature based health interventions
Avoiding harm
Sustainability of natural environment based health interventions sustainability
Guidance on natural environment based health interventions

Specific evidence in relation to the three topics considered in this review (urban greenspaces,
deprived and disadvantaged groups, and children and young people’s physical activity) can be found
at the end of each of the respective sections of this report (Sections 5.1, 5.2, and 5.3).

5.1. Building on best practice in formal public health intervention design and
implementation
Developing effective public health interventions is an iterative process, new interventions should
ideally build on lessons learned from previous efforts. Whilst health promotion can be highly context
dependant there is currently much work underway to identify ‘active components’ of interventions
that are transferable between programmes of activity or between settings. A systematic review of
public health intervention strategies undertaken by Ng and de Colombani was used to inform a
framework of best practice intended to guide future design and delivery [233]. Table 3 (reproduced
from Ng and de Colombani [233]) provides detail on best practices in public health intervention
design.
Table 3. Framework for selection of best practices in public health
(reproduced from Ng and de Colombani [233])
Category Criterion
Context
Relevant
• Relevant to the needs of the community (conduct problem analysis and needs assessment of
the community prior to programme development; consider perspectives of the target group
and stakeholders)
• Relevant to the setting of the community (describe characteristics of the community and
context)
Process

Engages the community (community participation)
• Describe who and how members of the community are involved
• Empower the community
• Achieve synergy through community participation in programme development and
implementation
Involves the right stakeholders (stakeholder collaboration)
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• Ensure appropriate representation of relevant stakeholders
• Describe who and how stakeholders are involved
• Achieve synergy through stakeholder collaboration
Ethically sound
• Ensure benefits outweigh harm to individuals and community
• Distribute access, financing, benefits and harms equitably
• Demonstrate respect for individual autonomy and privacy
• Consider vulnerable groups
• Ensure accountability to community
• Demonstrate respect for local norms and cultures
Replicable
• Require expertise and resources that are generalisable to other settings
Outcomes

Effective
• Achieve desirable outcomes and improve public health
• Describe types of supporting evidence available
Efficient
• Describe physical, financial and technical resources used
• Use locally accessible resources
• Demonstrate minimisation of resource use and wastage
• Describe types of supporting evidence available
Sustainable
• Demonstrate (potential of) continuation of programme activities through local ownership or
institutionalisation
• Demonstrate (potential of) continuation of benefits of programme
• Demonstrate (potential of) continuation of community and organisational capacity to deliver
programme, including source of funding in the long run
• State duration of programme since start of implementation

Further evidence based good practice in intervention design can be found in the Medical Research
Council’s complex intervention design and evaluation guidance [234].

5.2. Theory based interventions
There is a growing body of applied evidence which demonstrates that successful health
interventions are based on a sound theoretical framework which articulates (amongst other
information) the components of the intervention, which health outcomes are likely to be affected by
the intervention, who is likely to benefit and how, and to what extent [105, 235].
Public health interventions are complex, and can often operate in many different ways, subject to
feedback loops and unintended consequences [234]. Often intervention providers are not systematic
in defining what they are trying to achieve and how. Clarity can be achieved by articulating the
intentions of the intervention through a ‘Theory of Change’ (ToC) model. The ToC provides the
framework for intervention development and, subsequently, evaluation. Breuer et al. describe the
process of development of a ToC, which is typically done in consultation with stakeholders:
‘The ToC is often developed using a backward mapping approach which starts with the long-term
outcome and then maps the required process of change and the short- and medium-term outcomes
required to achieve this. During this process, the assumptions about what needs to be in place for the
ToC to occur are made explicit as well as the contextual factors which influence the ToC. Additional
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elements of a ToC can include beneficiaries, research evidence supporting the ToC, actors in the
context, sphere of influence, strategic choices and interventions, timelines and indicators. These
elements are usually presented in a diagram and/or narrative summary’. [235]
A ToC checklist designed by Breuer et al. [235] provides guidance on what a ToC should articulate. A
five-step process promoted by the Scottish Government also advocates for a similar process of
theory articulation within intervention design32: 1) identify problem; 2) review evidence; 3) draw
logic model; 4) identify indicators and monitor model; and 5) evaluate logic model.
The Grounds for Learning play project33 aimed to increase children’s outdoor active play by
transforming spaces and adapting learning practices. A simple logic model (in effect a form of ToC)
was devised to illustrate key processes (Figure 2):
Figure 2. Logic Model for Grounds for Learning project

A further example of the use of a theory of change model was used to inform the Welsh Come
Outside! Programme (see Case Studies) [95].

5.3. Appropriate targeting of interventions
Effective interventions are often highly targeted [93, 236]. The approach to targeting an intervention
is highly dependent on the population group of interest, the context or setting, the nature of the
activity proposed, and the type of health improvement/promotion aimed for [234]. Poorly targeted
interventions often miss their target. The need to effectively target is important for all types of
interventions, no matter how ‘complex’. For instance, work undertaken by Elliott et al. [237] on the
ability of walking leaflets to encourage walking in the natural environment found that the types of
messages included were unlikely to be of relevance to, or motivate inactive people. Droomers et al.
[105] warn that there is, however, a need to find the balance between targeted intensity of a
programme, with achieving adequate reach.
There are many ways in which intervention providers have gone about clarifying the targets of their
programmes. Bodies such as Sports England have used segmentation approaches to define key
populations of interest and to better understand their needs, desires, motivations and constraints
[192]. Evidence suggests that use of Health Impact Assessments (HIAs) in intervention planning can
be an effective methodology through which the range of potential health, wellbeing and quality of
life impacts of an intervention or development can be anticipated [83]. This knowledge can then be
used to effectively target and refine interventions [238]. The approach has been applied to multiagency nature based health interventions, such as the Stepping Stones to Nature programme in
Plymouth [239]. The Stepping Stones to Nature programme (£1.065 million – Access to Nature fund)
aimed to promote local greenspaces for health outcomes and took a staged approach by engaging
people with first, their local greenspace, second, with spaces a little further away (e.g. NNRs), and
48

What Works briefing on natural environment based health interventions
then thirdly, introducing people to more distant environments such as Dartmoor. The HIA was used
to identify areas of need and where an intervention may be effective. Greenspace Scotland
produced guidance on the use of HIA to assess the outcomes of greenspace interventions [240] with
a number of illustrative case studies.

5.4. Settings based interventions
Settings based interventions have been argued to be of particular (evidence based) value throughout
this document. In particular, there is strong evidence for taking a settings based approach to physical
activity promotion, with bodies such as Public Health England specifically noting the contribution of
natural environments such as urban greenspace to achieving adequate population levels of activity
[221]. However, the ways in which settings are understood and considered as a suitable context for
health promotion can vary significantly between stakeholders [241]. Effective settings based
approaches seek to clearly articulate assumptions, and consider validity and likelihood of success of
any intervention. The capacity of the community, delivery body and setting to achieve change should
also be considered [157].

5.5. Interventions embedded within wider provision
Health promotion is complex and individual interventions usually take place within wider systems
and networks of provision. Ensuring that any intervention is complementary to and embedded
within those wider systems is important to achieving engagement and positive outcomes. As the
DWELL project highlighted ‘age friendly’ greenspaces are only one component of an age friendly
community [91]. Whilst the provision of an age friendly park contributes to an inclusive community,
it must be complemented by provision of suitable transport and housing options and so on.
Likewise, highly targeted therapeutic nature based health interventions will most likely be offered in
conjunction with a range of other services. Recognising the demands of engaging with multiple
services and providers (for all partners, including the participant) is of particular importance for
projects working with highly vulnerable groups [153].
Weldon et al. argued that linking separate natural environment based health provision can be an
effective and pragmatic method of maximising available resources to extend capacity and to address
multiple needs [129].

5.6. Behaviour change approaches
Many natural environment based health interventions are, in effect, behaviour change
interventions. Behaviour change science is now well developed and there is a large body of evidence
which identifies ‘what works’. A review of behaviour change techniques, including those used in
nature based health promotion, undertaken by Forest Research [242] concluded that the most
effective approaches are:
•
•
•
•
•

Interventions which target the social environment, not just the individual
Interventions which involve direct contact between those delivering the intervention and the
participant
Interventions which take a multi-factorial approach
Interventions which make use of specific behaviour change techniques including goal setting,
self-monitoring, feedback, and motivational interviewing
Interventions which relied on passive provision of information were found to be ineffective.

There is a range of guidance on effective accessible behaviour change techniques [243]. The
Behaviour Change Wheel, developed by Michie et al., represents a synthesis of 19 behaviour change
frameworks [244-246]. The wheel is based on a 'behaviour system' which considers ‘context’ to be
crucial. The model describes the three key conditions for change: capability, opportunity, and
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motivation. The wheel also illustrates nine intervention ‘functions’ and seven key policy and delivery
strategies that provide a context for interventions.

5.7. Engaging communities in intervention design and delivery
Working with communities (whether of interest, characteristic or spatially) to design and implement
suitable natural environment based health interventions appears to be crucial [70, 80, 93, 129, 242].
A review found that community co-designed interventions were most effective in achieving the
intended outcomes [7]. Building local capacity is also a key strategy to longer term sustainability of
programmes [129].
The National Lottery funded Access to Nature programme evaluations provide useful indications of
how to engage individuals and communities with interventions [247], key factors include:
1. Local relationships based on trust are critical to engaging people in inner-city greenspace
improvements
2. In inner-cities, where people have little experience of the benefits of greenspace, tap into the
enthusiasm of a few and build from there
3. People need inspiration and support to get involved in improving inner-city greenspace
For further guidance, NICE have produced a systematic evidence-based guide to community
engagement [248].
The ‘community’ also includes professional stakeholders. As Lorenc et al. [249] argued ‘Intersectoral
public health research could benefit from taking into account non-health decision makers’ needs and
preferences, particularly around relevance and political feasibility.’ The evaluation of the NHS
Glasgow and Clyde ‘Health Centres Using Greenspace’ project found that close working with and
gaining the commitment of the six health centres involved and effective professional community
engagement were crucial to success [250].
Meaningful engagement with professional communities can also enhance engagement with target
recipients of any intervention [66]. The Access to Nature programme evaluations showed that
partnerships with communities of practice were critical to the successful engagement of a wide
range of people in the natural environment [251]. Across the Access to Nature programmes the
partnerships included social landlords, local authorities, environment charities, schools, voluntary
organisations and community groups. Each partner made different types of contribution. Capacity
building activities provide a vehicle to embed inner-city green space improvements both strategically
and operationally [247].

5.8. Flexibility in delivery
The need for flexibility in delivery has been identified as a key factor in successful delivery by a
number of projects [6]. For example, research conducted on walking groups highlighted the multiple
drivers of involvement, from the social aspects through to health outcomes [143]. Similarly, the
Come Outside! programme experienced considerable variation in uptake necessitating a flexible
approach to provision [95]. Recognising variability in what people want from an intervention can
improve the type of offer and inform delivery processes.

5.9. Lessons in effective delivery from nature based health interventions
The outcomes of, and lessons learnt through existing provision, such as the Nature4Health
programme, based in the Liverpool region and led by the Mersey Forest [6] and the four case studies
examined for this review (Gardening activities; Birmingham Active parks; Forestry Commission
Scotland’s Branching Out programme; and Natural Resources Wales’ Come Outside! Programme)
provide helpful guidance on best practice in intervention delivery.
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A review of the ‘Dose of Nature’ project, nature-based interventions for mental health and wellbeing
in the southwest of England, identified a number of key factors likely to contribute to successful
delivery [252]:
•
•
•
•
•

Effective engagement between all stakeholders including patients, doctors, those delivering the
interventions and those who owned the natural environments
Flexibility in design, ‘ownership’ and delivery of the interventions (especially in relation to
timing), and identification of co-benefits
A managed process of transferral from the primary health care setting to the nature based
health intervention
Skilled practitioners
Relevance of the intervention to local health provision needs

Forestry Commission Scotland’s Woods in and Around Town initiative (WIAT; shown to be effective
in directly and in-directly improving some health and wellbeing outcomes [69]) takes a pluralistic
approach to delivery, integrating systemic change and policy levers with effective local delivery
[253]. These include:
•
•
•
•
•
•
•

Advocacy and working in partnership to deliver both WIAT and other strategic objectives
Supporting good practice, in relation to both public engagement and management /delivery
plans
Producing and building on a robust evidence base
Demonstrating effective delivery
Promoting quality standards
Using Forestry Grant Funding to support the delivery of WIAT objectives
Linking the WIAT programme to Scottish Government policies and strategies such as the Land
Use strategy, National Planning Framework and the Good Places, Better Health programmes.

The Nature4Health programme, based in the Liverpool region and led by the Mersey Forest
identified a number of key factors in successful delivery of natural environment based health
interventions [6]:
•
•
•
•

Tailoring activities to fit with the local culture
Projects cannot simply have a physical health focus – social interaction is critical
Effective monitoring and evaluation is crucial, to inform future delivery and refine projects
Need to be proactive and flexible in delivery

The South Downs National Park’s Green Open Spaces for Health project evaluation highlighted the
multiple issues the project team encountered with engaging disadvantaged communities with
nature based outdoor programmes [31] ‘For example, people in a caring role might like the idea of
accessing the local countryside, but they have limited availability and very great demands on their
time and energy, people experiencing anxiety can be unable to enjoy group activities or use public
transport to get to them, people with chaotic lives caused by difficult housing situations cannot
always manage to be in the right place at the right time, people on certain medications have
difficulty sleeping and feel unwell in the mornings, so again have limited opportunity to attend
events’. Disadvantaged groups also reported feeling that offered activities are not for ‘people like
me’. However, the project evaluators identified a number of key ‘enabling factors’ which included:
•
•
•
•
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An organising facilitator
A local recruiter/potential leader if the group is to become self-sustaining
A local community infrastructure
A variety of activities (especially creative activities)
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•
•

A set of activities honed to the interests of the group
A highly responsive and flexible approach to planning activities

The DWELL project [91] concluded that achieving positive change in the provision of new and
improved greenspaces within communities, is likely to be dependent on a number of factors
including:
•
•
•
•
•
•
•
•
•
•
•

A mutual understanding of what you’re trying to achieve (goals and objectives)
A joint/ long-term vision of where you want to get to
Support for collaborative working between partners
Get stakeholders and residents involved from the outset in order to be part of a joint vision
Make it meaningful (people will only get involved if they feel they are making a meaningful
contribution)
Transparency is vital to ensure that the involvement is not carried out in a tokenistic way
Not all members of the wider community will be directly involved (or will want to be)
Awareness-raising through media channels is needed to let them know what’s happening
Mixed-use developments were proposed to accommodate multiple interests. For example, a
mixed-use development might be able to be designed to be higher or denser, as long as there
was a local benefit to residents
Win-win scenarios were more likely to emerge where collaboration was built-into the process
from the outset
Proposals where partners shared risk and reward were more likely to produce innovation

5.10. Avoiding harm
As noted throughout this document there is the potential of natural environment based health
interventions (as with many other public health interventions [254]) to result in exacerbating health
inequality. The process is most clearly understood through urban greening strategies which may
result in gentrification and the marginalisation of those most in need of help [78, 255]. There is a
need when designing interventions, particularly those which will seek to increase the amount and
quality of natural environments, to identify how much green is ‘enough’, there is a tangible danger
that greening interventions result in gentrification (through, for example, raised house prices) and
the displacement of the very people whose health the programme was trying to improve [67, 78,
256, 257].

5.11. Sustainability of natural environment based health interventions
Intervention sustainability is dependent on a number of factors, not least the systems of support
underpinning delivery (funding, resource availability, and so on). Often sustainability is constrained
by limited funding opportunities.
The Access to Nature programme (funded by Big Lottery and managed by Natural England) produced
a useful document detailing the ways in which partners have tried to ensure the sustainability of the
interventions [258]. Key factors in determining the sustainability of the programme were identified:
•
•
•
•

physical legacy resources and infrastructure within neighbourhoods;
the dissemination of learning; the embedding of practice;
strengthening of relationships; and
the development of new structures and new funding streams.

Also important was the focus on sustainability in the design of programmes (itself a funding
evaluation criteria) and adequate time to embed the intervention. Building local capacity has been
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demonstrated to be a key strategy to longer term sustainability of programmes in other studies
[129].

5.12. Guidance on natural environment based health interventions
There is a considerable amount of evidence based guidance on various aspects of different types of
natural environment based health interventions. A number of these have been gathered here in
Table 4. Topic n refers to relevance to the three intervention topics focused on throughout this
review:
1) urban greenspaces,
2) deprived and disadvantaged groups and
3) children and young people’s nature based physical activity):
Table 4. Guidance and best practice tools
Organisation

Top
ic n

Title

Type of guidance

Black
Environment
Network

1,2,
3

Ethnic Communities and
Green Spaces: Guidance for
green space managers

Cornwall Sports
Partnership

3

Promoting physical activity
through outdoor play in early
years settings

Design
Commission

1

People and Place: Design of
the built environment and
behaviour

Design Council

1,2,
3

Spaceshaper: A users guide

Design Council

1

Start with the Park

Design Council

1,2

Managing Greenspace

Guidance on increasing ethnic
communities’ engagement in
greenspace.
Guidance on how to promote
and embed outdoor play
opportunities for younger
children.
Multi-level guidance on how
to achieve a healthier, happier
and more prosperous and
sustainable country through
the changes to the built
environment.
The Spaceshaper is a practical
toolkit for use by anyone –
whether a local community
activist or a professional – to
measure the quality of a public
space before investing time
and money in improving it.
Guidance on creating
sustainable urban green spaces
in areas of housing growth and
renewal.
Guidance on successful
management of
greenspaces. It also outlines
the resources that greenspace
managers can draw on to
describe the critical services
that greenspace provides to
local communities.

DWELL
(Sheffield
University)

1,2

Age friendly environments

East Hampshire

1,2,
3

Planning for Dog Ownership in
new development. Reducing
conflict – adding value

Fields in Trust

1,3

Outdoor Sport and Play
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Guidance for designing age
friendly living environments.
Access and greenspace design
guidance for planners and
developers.
Tool for developers, planners,
urban designers and landscape

Audience
Greenspace
managers
Schools, care
facilities,
families

Mixed

Mixed

Mixed

Greenspace
managers and
owners

Mixed
Planners,
developers
Developers,
planners, urban
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architects in the design of
outdoor sport, play and
informal open space.
Guidance on the barriers
different social groups
experience in accessing urban
greenspaces. Audit tools.
Guidance on promoting and
creating built or natural
environments that encourage
and support physical activity.

designers and
landscape
architects

Glasgow Centre
for Population
Health

1, 2,
3

It’s More Than Just the Park

Gloucestershire
NHS

1,3

Active Planning Toolkit

1

Building natural value for
sustainable economic
development: Green
Infrastructure Valuation
Toolkit

Updated toolkit and calculator
to estimate values of green
infrastructure including to
health.

Mixed

Mixed

Mixed

Green
Infrastructure
North West

Greenspace
Scotland and
GCV Green
Network

1,2,
3

Greenspace Quality Guide

The ‘Greenspace Quality
Guide’ contains three sections:
guidance on creating a
strategic framework, auditing
and monitoring and evaluation
frameworks.

Greenspace
Scotland
outcomes
frameworks

1,2,
3

Greenspace SROI guidance

Application of Social Return
on Investment analyses.

HM
Government

1

National Planning Policy
Framework

Landscape
Institute

1,2,
3

Public Health and Landscape:
Creating Healthy Places

National
Housing
Federation

1

Greener Neighbourhoods

Natural England

1,2,
3

Good Practice in social
prescribing for mental health,
the role of nature-based
interventions,

NESTA

1

NESTA rethinking parks

NHS Forest

1,2

Greenspace design for health
and well-being

NHS Scotland
greenspace

1,2,
3

Greenspace guidance
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The National Planning Policy
Framework sets out the
Government’s planning
policies for England and how
these are expected to be
applied, inc. guidance on
green and open spaces for
health and wellbeing.
Report and guidance on
healthy place making.
This guide makes the case for
good quality green spaces
within social housing and
provides a practical resource
for those aiming to achieve it.
The report explores the
options for improving the
commissioning of, and referral
to, these services as well as
scaling-up the provision of
nature-based interventions.
Guidance on alternative forms
of park funding and
management, has focus on
maximising health potential of
parks.
The booklet provides a guide
to the design of accessible
outdoor healing environments
(includes case studies).
Monitoring and Evaluation
framework for NHS
greenspace projects.

Mixed

Mixed

Mixed,
primarily
planners and
developers

Mixed

Mixed

Health care
providers

Mixed

Health
institutions

NHS
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outcomes
framework

NHS Scotland
Place standard
tool

1,2,
3

The Place Standard tool

NICE

1,3

Physical activity pathways

NICE

1,3

Physical activity and the
environment

Northamptonshi
re Pocket Parks

1

Pocket Parks

Participation
Works

1,2,
3

How to involve children and
young people in designing and
developing play spaces

Play England

1,2,
3

Children’s play areas

Play England

1,2,
3

The role of ‘friends of’ groups
in improving play
opportunities in green spaces

Play England
(for DCMS)

1,2,
3

Design for Play: A guide to
creating successful play
spaces

RSPB

1,2,
3

Planning Naturally: Spatial
Planning with Nature in Mind

Sensory Trust

2

Designing NEs for sensory
impairment

Sensory Trust

2

Sensory rich trails

Sport England

1,3

Planning tools

55

The Place Standard tool lets
communities, public agencies,
voluntary groups and others
find those aspects of a place
that need to be targeted to
improve people’s health,
wellbeing and quality of life.
Guidance on what is effective
in promoting physical activity,
topics on environments,
schools and in relation to other
settings and processes.
The guidelines cover how to
improve the physical
environment to encourage and
support physical activity,
includes greenspaces.
Toolkit for setting up Pocket
Parks.
A how to guide aimed at all
those involved in designing
and developing play spaces
for children and young people.
Also see the 11 Million report.
Support for good practice in
the development and
improvement of public play
space.
The briefing aims to provide
ideas and practical advice on
how communities can
encourage play in green
spaces by becoming involved
in friends of the park and
similar groups.
Guidance on the principles for
creating imaginative,
innovative, and stimulating
play spaces that will enrich the
lives of children and young
people.
Guidance on integrating
natural environments which
benefit health and wellbeing
into developments.
Guidance on how to design
and implement access to NEs
for people with sensory
impairment.
Guidance on developing
sensory rich natural
environments.
Variety of tools for
developing sport activities
including those in natural
environments.

Mixed

Mixed

Mixed

Local
communities

Mixed

Commissioners
and designers
of play spaces

Mixed

Mixed

Mixed

Mixed

Mixed

Mixed
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Guidance on the opportunities
to encourage and promote
sport and physical activity
through the design and layout
of our built environment.
Practical guidance for
planners to provide local
authorities with all they need
to ensure local plans deliver a
network of wildlife-rich places
in their area. Makes explicit
links to health and inclusivity.

Sport England

1,3

Active Design: Planning for
health and wellbeing through
sport and physical activity

TCPA and
Wildlife Trusts

1,2,
3

Planning for a healthy and
natural environment: good
practice guidance for green
infrastructure and biodiversity

1

Planning for a healthy
environment: Good practice
guidance for green
infrastructure and biodiversity

Provides a number of model
policies and guidance (esp.
Stratford upon Avon example:
Embedding health at the green
infrastructure level).

Mixed

1,2,
3

Research database

Includes guidance on many
aspects of green infrastructure
and health.

Mixed

1,2,
3

Reuniting Health with
Planning

Several resources on making
effective links between
planning and health outcomes.

Mixed

Town &
Country
Planning
Association and
The Wildlife
Trusts
Town and
Country
Planning
Association
Town and
Country
Planning
Association

Town and
Country
Planning
Association

1,2,
3

Public Health in Planning:
Good Practice Guide

World Health
Organisation

1,2,
3

Promoting physical activity
and active living in urban
environments

5.13.

The guide is a practical
resource produced to help
public health and planning
within LAs identify where
public health can contribute
towards the planning process.
Planning Healthier Places
report provides details of PH
and planning ‘hooks’.
Guidance on how Local
Authorities can design, adapt
and manage urban
environments, including
greenspaces, to promote
physical activity.

Mixed

Mixed

LAs, mixed

Mixed, Local
Authorities

Cost effectiveness of natural environment based health interventions

Cost effectiveness of public health interventions
There is growing evidence that public health interventions are cost-effective and that they can
reduce health service costs. While not specifically focused on environmental interventions, a recent
systematic review found that in general public health interventions were cost saving and that they
resulted in ‘substantial’ returns on investment (ROI)[259]. Specific cost savings of different
intervention types and scales were found to be:
•
•
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Health promotion interventions: Median ROI was 2.2 (range 0.7 to 6.2). Median cost-benefit
ratio (CBR) was 14.4 (range 2 to 29.4).
Legislative interventions: Median ROI was 46.5 (range 38 to 55). Median CBR was 5.8 (range 31
to 8.6).
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•
•

Healthcare public health interventions: Median ROI was 5.1 (1.15 to 19.35). No evidence for
CBR.
Wider determinants interventions: Median ROI was 5.6 (range 1.1 to 10.8). Median CBR was 7.1
(range 0.66 to 23.6).

The review found that national level programmes offered the greatest returns on investment.
Cost-effectiveness of nature based interventions
There is a lack of good quality, reliable and usable evidence regarding the cost-effectiveness of
natural environment based health interventions [61, 260]. The lack of evidence is further
compounded by the plurality of different valuation methodologies used. This means that it is difficult
to compare across studies when valuation methodologies and units are used.
There are emerging values regarding urban greenspaces and their value to health and social
systems. Recent analysis has begun to put monetary values on the health potential of urban
greenspaces [260, 261]. In the US researchers estimated an annual monetary value of urban
greenspaces of between US$2.7 and 6.8 billion (2012 US$; approx. 2019 £2.2-5.5 billion) [262]. The
values take into account urban greenspace’s health benefits to new-borns, attention deficit
hyperactivity disorder, high school performance, crime reduction, cardiovascular disease, and
Alzheimer's disease [262]. Similar values have been ascribed to nature based physical activity [263].
The annual value of active visits to the natural environment was estimated to be approximately
£2.18 billion in welfare gain (overall population estimate of 109,164 Quality Adjusted Life Years
(QALYs) per year and assuming the social value of a QALY to be £20,000) [264]. The value of walking
on the Welsh coast path was estimated to represent potential savings to the health service of
£81,167,864 [265]. The monetised health benefits of physical activity along canals were estimated to
be approximately £6million (derived using the WHO HEAT tool) [266].
A small number of economic evaluations of interventions have been identified:
•

•

•
•

•
•

57

The creation of new Pocket Parks (US) resulted in increased population levels of physical activity
and compared favourably in promoting moderate-to-vigorous physical activity with those of
existing nearby parks. The research found they were cost-effective at $0.73/MET hour
(metabolic equivalent hour) gained [64].
The estimated values of a proposed expanded Walking Way to Health programme (typically the
walks make use of natural environments such as urban parks, the programme is now owned by
the Ramblers and Macmillan34) were found to be: 2817 Quality Adjusted Life Years (QALY)
delivered at a cost of £4008.98 per QALY. This was estimated to be a potential saving to the
health service of £81,167,864 (based on life-cost averted) at a cost-benefit ratio of 1:7.18.
The estimated the economic value of increased physical activity resulting from the Forestry
Commission’s Woods In and Around Towns intervention was approximately £0.36m per year
[267].
MINDs Ecominds programme evaluation estimated a number of values, including for five
‘typical’ Ecominds participants, savings of £35,413 in one year (an average of £7,082 each)
achieved through reduced NHS costs, benefits reductions and increased tax contributions, the
programme also resulted in an estimated saving of £1.46m for the 246 people who found fulltime work [155].
Forestry Commission Scotland’s ‘Branching Out’ programme evaluation estimated the cost per
QALY to be £8600 [116].
Greenspace Scotland applied Social Return on Investment analysis to the outcomes of a number
of health-related interventions. For instance, the value of the involvement of conservation
volunteers in delivering the Greenlink project was estimated to have resulted in a social return
of £7.63 for every £1 invested [29].
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•
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The Mersey Forest Objective 1 funded programme resulted in an estimated total monetised
benefit of £5.5million per year [268].
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6. Case studies and examples of natural environment based health
interventions
In the following section four case studies of different types of natural environment based health
interventions are described:
1)
2)
3)
4)

Group based gardening activities
Birmingham Active Parks
Forestry Commission Scotland’s Branching Out programme
Natural Resources Wales’ Come Outside! Programme

Each intervention type is characterised using the typology outlined in section four.
The recent (2017) WHO report on urban greenspace interventions provides further case studies [61].

6.1. Case study: Group based gardening activities
Characterising Group based gardening activities
(for more detail on the intervention characteristics see Section 4)
Type of actions:
•
•
•

Natural environment interventions
‘Built’ environment interventions
Social Interventions

Type of exposure to natural environment:
•
•

Intentional use
Incidental exposure

Type of health outcome:
•
•

Targeted prevention
Therapeutic

Stage:
•
•

Indirect
Direct

Community, school and therapeutic gardening is a vehicle through which multiple health, wellbeing
and social outcomes can be achieved [24, 269, 270].
Community gardening is a popular activity through which people create, enhance and use
greenspaces to benefit the quality of life, health and wellbeing of those who take part and of the
wider community in which it is situated [271-273]. Examples are found across urban and rural UK;
Brighton alone has over 70 communal growing spaces, some used as settings for health
interventions [271]. A community garden is a piece of land gardened by a group of people who,
working cooperatively, share both the labour and fruits of their efforts, whether that is a pleasant
environment, edible produce, or flowers. There are a range of ways in which community gardens
and their activities are developed, supported and delivered including: a) as community resources
which are cooperatively owned, funded and managed by community members; b) the garden, or the
land on which it sits, is owned by a third party but the garden is managed by, and for, community
use; or c) it is owned and managed by a charitable or public sector organisation and is used as a
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community resource for a variety of health, social or educational interventions. In the latter model
there are a variety of bodies involved, from large scale environmental organisations such as the
Royal Horticultural Society [272], small scale charitable organisations who focus on helping particular
groups or using particular health promotion approaches, to local Councils and health bodies. A range
of different services and organisations may make use of a single community garden. For example,
the Dig4Jaywick Community Garden is situated on land leased from Tendring District Council and is
used by (amongst others): The Princes Trust; Essex Youth Offending Team; Essex Probation Service;
British Red Cross; Essex Fire Services; and Essex County Council [274]. Funding structures vary,
ranging from self-supported (voluntary activity and through sales of produce), to grant aided.
Therapeutic gardening is often more targeted and delivered by an organisation, such as the charity
Thrive, as a specific health improvement or recuperative intervention. Activities are funded through
core charity funds or through externally funded programmes. Both community gardening and
therapeutic gardening can be delivered through social prescribing mechanisms [275]. Occasionally
both community and therapeutic gardening will take place in the same space.
School gardening is a relatively popular activity within both primary and secondary schools.
Initiatives are supported by a range of organisations including the Royal Horticultural Society and the
Soil Association. School gardens are often a component of wider health and environmental
promotional activities such as the WHO Health Promoting Schools Framework [276].
There are many ways in which people get involved in school, community or therapeutic gardening;
people may join because they enjoy gardening, or doctors and health professionals may offer
gardening as a way to treat or prevent poor health. There are many instances of community
gardening delivered to people with, or at risk of poor health, through social prescribing [275, 277].

Box 1. Royal Edinburgh Community Gardens: Morningside, Edinburgh
The Royal Edinburgh Community Gardens are on a 3 acre community garden on hospital grounds.
The garden is run in partnership between Edinburgh Cyrenians and NHS Lothian. The project costs
are around £26,000 per annum, initially it was funded by the Central Scotland Green Network
Development Fund, and it is now supported by NHS Lothian and Scottish Natural Heritage. Over 20
community and health groups have contributed to the community garden. The project incorporates
elements of community, therapeutic and school gardening on the one site.
The project focuses on improving health and embedding sustainability into practices. A range of
different people with different health needs and concerns participate in the gardening, but those at
risk of social isolation, users of mental health services and people who face difficulties accessing
other community services are targeted for involvement. Workshops help participants develop new,
transferable skills which can contribute to gaining other volunteering opportunities and even
employment, one participant stated “I feel more positive about myself and being part of Edinburgh”.
Successful elements of the project include:
• The communal development of the programme and resource helped break down barriers and
promoted community engagement.
• Finding effective ways to overcome conflicting needs of the space
• An enthusiastic community garden leader and the involvement of interested organisations such
as Shandon Local Food, Transition Edinburgh South, Steiner School and Napier Conservation
Volunteers
• Sustainability of participations, patients of the hospital who were initial participants have
graduated to become volunteers, helping current patients
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Health benefits of community gardening
Community, school and therapeutic gardening is a complex multi-factorial activity, which has been
shown to have multiple impacts (direct and indirect) on the QoL, health and wellbeing of those
taking part and the wider community [270, 273, 278-282]. Gardening can benefit health by providing
opportunities for physical activity, social contact, and skills acquisition, and may promote community
wellbeing through improved social cohesion and local environments [270, 273, 283, 284].
Community and school gardening also improve local environments which may also benefit the
health and wellbeing of people not directly involved in the gardening activities themselves. Often
found in deprived areas, communal and therapeutic gardens have the potential to promote health in
disadvantaged groups however there is as of yet little direct evidence of the magnitude of effect.
However other bodies of evidence suggest that where local and well maintained, other types of
natural environment appear to confer health benefits for deprived groups, increasing resilience
against unfavourable health determinants, to a greater degree than for other, more affluent, social
groups (36, 37).
Factors such as the type of gardening, organisational structure, socio-cultural context, and routes to
participation may influence outcomes and their potential to address health inequality [273]. There is
need to better understand how community gardening could be best used to promote QoL, health
and wellbeing for such groups. Gardening within specific institutional settings, such as care homes,
have also been shown to have positive health impacts, particularly for residents with
neurodegenerative diseases such as dementia [282]. School gardening was found to result in some
improvement in nutritional outcomes, and to be of particular value to children who struggle in
traditional classroom settings [285].
The specific ways in which community, school and therapeutic gardening may impact on QoL, health
and wellbeing are numerous and operate on a variety of scales and through several mechanisms
[273]. Ohly et al. [285] produced a conceptual model illustrating the outcomes and factors
influencing success and sustainability within school gardening (Figure 3), it is likely this model is
transferable to other communal gardening activities.
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Figure 3. Health and wellbeing impacts of school gardening
(Reproduced from Ohly et al. [285])

6.2. Case study: Active Parks, Birmingham
Characterising Active Parks, Birmingham
(for more detail on the intervention characteristics see Section 4)
Type of actions:
•

Social Interventions

Type of exposure to natural environment:
•

Intentional use

Type of health outcome:
•
•

Targeted prevention
Therapeutic

Stage:
•
•
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Indirect
Direct
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Active Parks is an example of using natural environment assets (in this urban parks) to contribute to
the delivery of health promotion programmes. It is a component of Birmingham City Council's
Wellbeing Service’s ‘Be Active’ programme (see box below) and provides free to access park based
physical activities.

Box 2. Birmingham Be Active
Birmingham Be Active is a scheme that provides free of charge physical activity sessions to all
Birmingham City Council residents (approximately 1.1. million people). The scheme was developed
from an earlier initiative, Gyms for Free, through a partnership between the Council and NHS Heart
of Birmingham Primary Care Trust (PCT). It is now supported by Birmingham Health and Wellbeing
Partnership (Birmingham City Council and the three Birmingham NHS primary care trusts – Heart of
Birmingham PCT, NHS South Birmingham and NHS Birmingham East and North). The approach is
based on that of the national ‘Change 4 Life’ programme. The aims of the programme are to tackle
the high levels of health inequality and to improve deprivation related poor health through removing
some of the barriers to physical activity. Specific aims were to35:
•
•
•
•
•
•

Increase the number of people who regularly take part in active recreation and sport – Move
from 17% to 20% of the adult population (an additional 23,000 people) being active at least five
times a week
Improve the mental and physical health of those who take part in physical activity
Promote healthy eating and enable more people to maintain a normal body weight
Reduce early death and disability from chronic diseases by promoting physical activity and
improving cardiovascular fitness among those who experience the most inequality in health
Provide opportunities for employment, volunteering and youth inclusion
Demonstrate effective partnership working to achieve better outcomes

In 2011 the scheme had about 140,000 active users per year [286] and by 2013 approximately
400,000 users [287]. In 2013 72% of the users were from the target populations, for example 50%
from the most deprived quintiles and 61% from Black and Minority Ethnic groups [287]. An
evaluation found that 20% of participants had previously been ‘totally inactive’ and that 89%
increased their activity levels to ‘moderately to very active’ over a three-month period [287, 288].
A cost-benefit analysis of the Be Active programme found that it was cost-effective generating
around £21.3 in benefit for every £1 spent (health care related benefits, reduced medication costs,
and improved quality of life) [286]. The cost per QALY was estimated to be £1,164, below NICE’s
cost-effectiveness threshold of £20K per QALY. A further economic analysis also found the
programme to be cost-effective with a cost per QALY of between £16-400 [289].
The Be Active programme has now been replicated elsewhere36.

The use of parks to contribute to the Be Active programme was piloted in the summer of 2013 and
was initially conceived of as ‘leisure centres without walls’ [287, 290]. The Active Parks programme is
underpinned by a theory-based approach to reducing the barriers to engagement with physical
activity. These barriers typically include cost, availability, knowledge of availability, feeling
uncomfortable in formal exercise settings (e.g. indoor gyms), and perceived (in)ability to take part. It
is suggested that providing free, fun, non-traditional led activities in parks has the potential to
overcome many of those barriers [290]. The evaluation of the piloting activities showed that:
•
•
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Active Parks helped families exercise together.
It appealed to all ages.
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•
•
•

People who do not traditionally access leisure facilities were more likely to stay active in parks
and open spaces.
The project changed people’s perceptions of where they can be active.
People attending for exercise went on to volunteer, becoming active members of the
community.37

Active Parks is now run in partnership with Friends of Parks, Birmingham Open Spaces Forum,
Birmingham City Council Parks, ParkLives (a partnership between Coca Cola Great Britain and six
Local Authorities38), Sport England, and StreetGames, and has received funding from Public Health
and Sport England. The Active Parks programme is run across the city of Birmingham’s 600
greenspaces in collaboration with Birmingham parks rangers, the police, and ‘friends of’ groups to
ensure sustainable delivery and the safety of those participating [290].
Members of the scheme can choose from many different outdoor activities including walks and
rambles, running, cycling, Zumba, Tai Chi, sports like rounders, basketball, boules, tennis, rowing and
canoeing, gardening, conservation and bush craft [290]. There is a searchable website of activities 39.
The programme has been shown to shift attitudes towards physical activity participation: “Working
in the hospitality industry left me very little time to get to the gym or attend fitness classes that I
liked. Heard about Park Lives and it has literally changed my life! Did a 2 hour tennis session at
Cannon Hill park today and I'm doing a rowing session at Edgbaston reservoir tomorrow....the
activities are endless, and all for free!!” Park Lives participant, Birmingham [291].
The pilot programme engaged 4,000 members in the scheme, by the third year this had grown to
90,000 [290]. A report from Sports England highlighted the programme’s success in engaging with
typically ‘hard to reach’ groups (e.g. by the physical activity, health and environment sectors), in the
years 2015 to 2016:
•
•
•
•
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attendance from black and minority ethnic communities was 52% and the proportion of women
attending the activities was 46%.
81% of participants accessing the programme come from the top two most deprived areas of
Birmingham
participation has also increased in under-fives and the 70+ age range
attendance by women has seen a significant increase due to the women’s-only sessions. [290]
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6.3. Case study: Branching Out, Forestry Commission Scotland
Characterising Branching Out, Forestry Commission Scotland
(for more detail on the intervention characteristics see Section 4)
Type of actions:
•
•

Natural environment interventions
Social Interventions

Type of exposure to natural environment:
•

Intentional use

Type of health outcome:
•

Therapeutic

Stage:
•

Direct

Branching Out is an award winning highly targeted natural environment based health intervention
for adults with mental health difficulties. The intervention aims to achieve ‘positive mental health
through nature’ [292].
Box 3. Experiences of the Branching Out programme
“I wasn’t an outdoor person. I’d decided I’d go give it a week or so and the first week I absolutely
loved it. And then the rest of it, I absolutely adored the course”
“I feel in myself I’ve achieved something, like see when I gae home after leaving here I’m puffed oot
nd I feel as if I’ve achieved some-thing. I’m knackered and I’m quite proud of myself cause I’ve done
it”
Two participants of the Branching Out intervention [292, 293].
“They’ve noticed that they’re capable of things and they have now moved on to volunteering and
they’re doing that reasonably independently. That’s a big, big step…”
Healthcare worker [292].
Branching Out forms part of Forestry Commission Scotland’s commitment to help address Scotland’s
most significant health issues. The collaborative approach that they have taken to health promotion
is detailed in the ‘Woods for Health’ strategy [294]. The Branching Out intervention was designed to
respond to Scottish Government strategies on health and health inequalities40 and the development
of the intervention was informed by studies carried out between Forestry Commission Scotland and
NHS Greater Glasgow & Clyde, Glasgow Centre for Population Health, and Glasgow and Clyde Valley
Green Network [152, 295]. The approach draws on the ‘Five Ways to Wellbeing’ framework [296]41,
Ecotherapy practices [152, 297], and Mindfulness approaches to mental health promotion [292].
Initially the interventions were piloted over a six-month period, and were delivered by a Community
and Environment Ranger and an assistant psychologist. This process allowed for a period of
development and iterative adjustment to the intervention. As a result of this process the types of
activities changed, from conservation activities to more bush craft and art based activities, so as to
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meet the needs and capacities of the user group but also to appeal to a wider range of people
(especially women) [293]. Now people who are referred to the intervention are offered a twelveweek course of weekly three hour visits to a local woodland [292]. The activities are led by a
qualified Branching Out instructor who is supported by an assistant leader, all groups have a
qualified mental health worker in attendance and taking part. The intervention is group based, with
up to twelve people participating at any one time. The activities undertaken at each session are
flexible, so as to respond to the setting and needs of the user group, however they typically include:
bush craft, physical activities such as Tai Chi, conservation activities (such as removal of invasive
plants), arts activities, and some personal development and skills acquisition [292]. At the end of the
twelve weeks, participants graduate from the intervention and are presented an award at a
ceremony. They are supported to continue similar activities though other mechanisms such as the
John Muir awards.
The interventions are managed by Forestry Commission Scotland and delivered through partnerships
with 22 other organisations (including NHS Borders, Forth Valley, Greater Glasgow and Clyde,
Lanarkshire, Lothian, Fife, Tayside, and Highland; The Scottish Association for Mental Health; Angus
Council Ranger Service; The Borders Forest Trust; Cassiltoun Housing Association; Central Scotland
Forest Trust; South Lanarkshire Council; Clyde Muirshiel Regional Park; and Edinburgh & Lothian
Greenspace Trust) [292]. Branching Out activities are delivered in ten of Scotland’s fourteen NHS
health board areas. The programme was initially funded by Glasgow and Clyde Valley Green Network
Partnership, NHS Greater Glasgow and Clyde, Glasgow Centre for Population Health, and Glasgow
City Council [297]. A 2017 summary of the programme reported that over 2000 people have passed
through and completed the programme, around 300 per year. Access to the interventions is
thorough referral by health or social services. Typical users are adults with mental health difficulties
but it has also been offered to adults with learning disabilities and to an over 65s group.
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Table 5 shows the referral service route for participants (reproduced from the 2009 evaluation
[297]).
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Table 5. Branching Out referral services

Participation is dependent on meeting a range of criteria relating to service use, health status and
behaviours [297].
The Branching Out intervention has been robustly evaluated on two occasions [297-299]. The 2009
evaluation demonstrated, using mixed methods, that participation in the intervention was
associated with improved health and wellbeing outcomes [153, 297]. A pre-post use of standardised
instruments showed increases in rates of physical activity, and in measures of physical functioning,
body pain, general health, vitality and mental health [153, 297]. The qualitative component
highlighted the breadth of benefit felt by the participants and the mental health workers:
“I’ve learnt more about things I didn’t know about and done things I’ve never done before ... The first
couple of weeks opened my eyes to the outside sort of thing; eh I just enjoyed it from there ... I’ve
thoroughly enjoyed them, the different kinds of trees and other parts of the forest. The woods that
we’re going to. Not everybody knows about eh there’s a lot more activity can be done outside than
what I thought about.” Branching Out participant [297].
“The people I work with are chronically psychotic…and none of them really mentioned anything in
twelve weeks about their mental state affecting anything at all. They felt normal, they felt the same
as everyone else and I think the tasks were chosen so they didn’t feel any different they weren’t
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unable to do it. So I think it was just so varied that they could engage at any level and their symptoms
were a lot better as a result actually.” CMHT representative [297].
The 2016 economic evaluation used the Short Form 12 survey to assess the health related quality of
life outcomes of participation and to derive Quality Adjusted Life Year (QALY) values of the
intervention [298, 299]. The evaluation found that participation in Branching Out resulted in
improved mental health, social participation and general vitality. The evidence relates to the shortterm outcomes (owing to difficulty in collecting longer term data from users). The cost per
participant of Branching Out was estimated to be £392 and the programme was found to be costeffective with a cost per QALY of £17.3K (NICE’s benchmark of cost-effectiveness is £20K per QALY)
[298]. The evaluation also found that Branching Out had high retention rates, comparable to or
higher than other similar programmes.
The Branching Out partners have produced a comprehensive set of resources42 for new Branching
Out delivery, helping ensure both the transferability of a consistent intervention between settings
and the ongoing sustainability of the approach [295]. Key programme components include:
•
•
•

Flexibility in delivery
Process of evidence based and self-evaluative intervention design
The resource manager/delivery body (FCS) working in partnership with the health services
(commissioner) to design, delver and grow the intervention offer [292]
Standardisation of the intervention
Production of robust evaluations of outcomes and cost-effectiveness
Matching intervention activities to the needs of the user groups

•
•
•

6.4. Case study: Natural Resources Wales’ Come Outside! Programme
Characterising Natural Resources Wales’ Come Outside! Programme
(for more detail on the intervention characteristics see Section 4)
Type of actions:
•
•
•

Natural environment interventions
Social Interventions
Organisational actions

Type of exposure to natural environment:
•

Intentional use

Type of health outcome:
•
•

Targeted prevention
Therapeutic

Stage:
•
•

Indirect
Direct

The three year Come Outside! programme, funded (£1.1 million) by Big Lottery Fund, Welsh
Government and Natural Resources Wales and involving over 260 public, voluntary and community
organisations, focused on enabling people experiencing multiple forms of deprivation to engage with
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outdoor, nature based activities which had the potential to 1) increase rates of physical activity and
2) improve health and wellbeing [95].
The Come Outside! Programme used a behaviour change model to guide the design and
implementation of the programme (Figure 4):
Figure 4. Come Outside! behaviour change model

Mechanisms of action operated at the individual service user level, but also within referral/delivery
organisations. Key mechanisms included: developing a multi-agency and -organisational structure
through which people in deprived groups could be facilitated to engage with the natural
environment (organisational networks and partnership working, increasing leader skills, community
co-production); increasing participant awareness, confidence and motivations to use the natural
environment for physical activity; addressing key barriers to use of the natural environment; and
reducing social isolation.
Examples of the activities provided through Come Outside! included [300]:
Box 4. Increasing awareness of and providing training in outdoor activities to expand
opportunities offered under the National Exercise Referral Scheme, Swansea.
The National Exercise Referral Scheme (NERS) is an initiative which aims to support people, referred
through primary care, to increase their levels of physical activity and improve their health and
wellbeing. Typically, NERS activities take place within indoor settings, however a desire to increase
outdoor provision led to the development of a short intervention, targeting NERS providers and
leaders, to increase awareness of the potential of the natural environment as a setting and their
confidence to use the natural environment. One NERS provider is quoted as saying: “I didn’t have a
clue what this was all about but now I can see how this would really interest some of my groups”.
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Box 5. Change Steps: Improving wellbeing for veterans suffering from PTSD, Swansea.
The charity Change Steps helps veterans who are dealing with drug and alcohol misuse associated
with post-traumatic stress disorder. A five-week mixed group programme of foraging, bush craft and
canyoning was provided in a quiet safe environment. Participation resulted in increased wellbeing,
confidence, and physical activity, and reduced social isolation. The experiences of the ex-service men
with PTSD were often profound and likely to be long lasting: ‘He brought the hawks down...it may
sound daft, but a lot of us have seen some pretty nasty things in our lives and touching this hawk
really gave us a lift. It landed on my arm and I was looking into its eyes and I thought I want to be a
bird, I want to feel and see what it does – I got totally lost in the experience’.

Box 6. 3Gs Men’s Project: Geocaching as an engagement and learning tool to mobilise community
groups, Methyr Tydfil.
Facing difficulties in engaging with unemployed, older and ex-offender men, and in forming a
community with those men who did attend Communities First services, the programme leaders
designed and provided taster sessions in geocaching, historical walks and bushcraft/survival days.
The activities were well received and encouraged participation from some of the more hard-to-reach
individuals. The activities resulted in a range of outcomes, both in relation to health and wellbeing,
confidence, and social contact, but also to additional participation, such as the development of a
specific geocaching route in a local park, volunteering with Keep Wales Tidy, and a new selfmanaged allotment gardening group.

Outcomes
The project evaluation reported positive reception to the programme and moderate to high levels of
self-reported behaviour change (e.g. increases in physical activity) and wellbeing, and some change
in self-reported perceptions of the barriers to using and accessing the natural environment.43
Greater improvements in self-reported behaviours and perceptions were seen in those attending a
greater number of sessions (direction of effect cannot be assessed).
Similarly to many of the natural environment based health interventions discussed in this report, the
Come Outside! programme appears to have been successful at achieving multiple outcomes which
contribute to better health and wellbeing. One of the quotes provided in the evaluation report
demonstrates these multiple outcomes (e.g. increased awareness and engagement with nature and
community, confidence, reduced isolation, physical activity, desire to learn new skills and to seek
employment) that such programmes can result in [95]:
“Prior to joining the Men’s project I was constantly at home playing on the PC, rarely going out, only
to go shopping. I had approximately 18 months of nothing of interest to me. I had lost my job, but I
managed to get by, as my father had recently died and left me money. On a visit to the local fish
shop I noticed a poster for men to join the group. I immediately went in and spoke to someone about
getting involved, which I did the very next week. At first, we did historical walks, learning about the
area in which we live, then moved on to geocaching around the local valleys and then starting the
Bear Grylls course. I took part in all activities, pushing myself to the limit. In time I would like to learn
more skills so that I can help support groups such as these. This project has reintegrated me into the
community and into a system of socialising which has given me the impetus to seek employment.”
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The Come Outside! programme evaluation provides useful evidence of how different groups
engaged with the programme. The programme achieved the highest rates of attendance from adults
with physical and/or mental disabilities, and young people not in work, education or training. The
lowest levels of engagement were found in homeless people, young people and young parents.
The evaluators used a social value methodology to estimate the value of the activities through
increased wellbeing, reporting that between £5 and £18 value was delivered for each £1 spent
(these values are based on the self-reported retrospective survey instrument).
A number of process outcomes were identified which could inform future intervention design and
delivery [95, 300]:
•
•
•
•
•
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To achieve change, Regional Coordinators need to be skilled at delivering across the community,
health and outdoor sectors.
It takes more time and resources to enable people to overcome multiple barriers but the impact
can be significant.
Programmes need to be long enough to enable sedentary participants to build up to regular
activity, which is when they gain the most benefits.
Those who have most to gain from outdoor activity can be reached through the community,
health and social care sectors.
Outdoor activity can be embedded into service provision if the benefits to service users are
demonstrated.
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7. Improving our understanding of what works in natural environment
based health interventions
This review (and others [7-9]) has demonstrated that there is a wealth of natural environment based
health intervention activity taking place across the UK. This is despite the structural issues regarding
the funding, commissioning and sustainability of activity, issues which are partly due to, but also
contribute to the lack of a good quality evidence base.
The growing interest in and demand for robust, evidence based, natural environment based
interventions underlines the need for an ongoing effort to better understand what works, for whom
and in what contexts. Future research needs to be of a high quality if it is to be used by health care
commissioners to guide decision making. Although a rigorous assessment and integration of the
quality of the evidence base was out of the scope of this review, past systematic reviews have found
the evidence base to be ‘biased and of poor quality’ [7]. The relatively small, and poor quality,
evidence base indicating what works, for whom, and in what circumstances, is a result of a number
of factors including the relatively high costs (in terms of money, time and expertise) of intervention
research and evaluation. However, shifts in approaches to public health research and harnessing of
opportunities to gather good quality, transferable evidence could address this deficit.
The following factors may help improve our understanding of natural environment based health
interventions.

7.1. A focused effort to identify what works for whom, in what contexts and for what
outcomes
This brief scoping review has focused on identifying any evidence of effective natural environment
based health intervention practice. Unfortunately, a more extensive and comprehensive
examination of the evidence was not possible within the timeframe; it was not possible to examine,
specifically and systematically, what works for whom, in what contexts and for what outcomes.
There would be great value in continuing this work to identify which interventions are effective in
tackling specific health challenges, which are most effective in, or acceptable for particular social
sub-groups, and which are most appropriate for different settings. Identifying the types of evidence
needed and used by key decision makers would also be of benefit, as would be a concerted effort to
identify or develop a common outcome framework. This latter action would help with the
comparison of the effectiveness of different programme types and across different settings.
There is clearly a wealth of activity with much evaluative work and reflection undertaken, but little
attempt to gather it all together, synthesise what was learnt, and then use this knowledge to inform
future activity, commissioning and funding. Systematic collation of evidence of good practice would
be of particular value in informing future intervention activity. Additionally, there is a need for
greater efforts to translate evidence regarding ‘what works’ into meaningful formats suitable to
inform policy and practice decision makers. Useful approaches have been undertaken by the What
Works centres; see, for instance, the interactive online toolkit 44 and evidence summaries produced
by the Educational Endowment Foundation45.
To some degree this is happening through bodies such as Greenspace Scotland and the Outdoor
Recreation Network, however it is still difficult to find succinct summaries of what has worked, for
whom and in what contexts. The evidence on how to up-scale programmes is also limited, though
bodies such as The Conservation Volunteers are working on this. It is recognised that it is difficult to
gather and translate this information out of sector (e.g. for academics looking to develop/evaluate
initiatives). A Knowledge Exchange partnership may be one mechanism through which this could be
achieved.
Theory driven systematic reviews also have the capacity to effectively transform the substantial
body of existing evidence into new knowledge. Bringing together evidence from different disciplines
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provides opportunities to build generalisable understandings of how natural environment based
health interventions impact on the QoL, health and wellbeing of different socio-demographic groups
in different contexts.
There is a need to improve the evidence base on both the impacts of natural environment based
health interventions but also in terms of process; the design, implementation and
sustainability/scalability of interventions. The need is at all stages; from development and
coordination of ongoing activity and increased generation of primary evidence, through to greater
syntheses of the existing evidence. Further work on the effectiveness of different funding, delivery
and sustainability strategies is also needed.

7.2. Promoting the value of good quality intervention evaluations
In order to better understand what works there needs to be greater emphasis on, and support for
good quality intervention evaluations. Recognition of pluralistic approaches to what constitutes
good evidence is also important [148, 301].
There are a number of evaluation frameworks which have been designed to be applied to public
health interventions, some specifically in relation to natural environment based activities:
•

•

•

•
•
•

A key resource is the Medical Research Council’s guide to complex health intervention
evaluation [234]. There is supplementary guidance on Randomised Control Trials (RCTs)46, and
Natural Experiments47. These documents provide a rigorous, robust approach to intervention
design and evaluation.
Evaluability assessments [302] provide a framework through which providers, funders and
others can assess if and how to evaluate the health impacts of an intervention. The approach
prompts potential evaluators to consider where an intervention is situated within wider
programmes of delivery, how an evaluation would affect delivery and other decision making,
and whether it is practical to evaluate the intervention.
The WHO Europe’s Health Economic Assessment Tool (HEAT) estimates the economic savings
resulting from reductions in mortality as a consequence of regular cycling and/or walking48.
HEAT enables users to estimate the value to health of new infrastructure, policies or
programmes.
Greenspace Scotland worked with a range of partners including Health Scotland to develop a
Health Impact Assessment framework for greenspace intervention evaluation [303].
General guidance on the evaluation of social and health programmes can be found from
Evaluation Support Scotland49 and from the Big Lottery’s Wellbeing Evaluation Tools guidance
[304].
The Green Infrastructure Valuation Toolkit50 from Green Infrastructure Northwest provides an
assessment tool relating to green-infrastructure interventions.

Greater articulation of the theory of change underpinning any intervention will help future
evaluation [235, 305].

7.3. Understanding the impacts of ‘simple’ interventions within complex systems
Rutter and Clonti argue that there needs to be a shift in the ways in which we address public health
problems such as the rise in obesity [306]. They advocate a move away from simplistic, reductionist
linear models of public health research to recognising and reflecting the complexity of systems. In
addition to this shift in focus they suggest that many other changes will be necessary including the
adoption of different models of research funding to new conceptual models of health promotion at
the systems level. Of particular relevance to this report is their argument that:
“There is a pressing need to change the focus of research and action to tackle complex public health
problems. Research funding must address the challenges of evaluating not only complex
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interventions, but also simple interventions within complex systems. The tools required to do this are
still in the early stages of development, but we need to rebalance our approach to public health
research to encompass complex systems science and methods in addition to more traditional
biomedical approaches” [306].
Many natural environment based health interventions could be described as relatively simple
activities taking place within complex systems. Rather than seeking to understand exactly what that
particular activity, in isolation from the setting and system in which it takes place, results in, we
should, arguably, try to understand what that activity contributes within the setting and system.

7.4. Understanding how to use interventions to respond to specific health sector needs
Despite the evidence of positive effect, there is a need to clarify how natural environment based
health interventions could be best used to respond to current priorities within the health system.
The NHS 5 Year Forward View strongly recommends an enhanced focus on preventative healthcare,
and a greater use of asset based, community centred and integrated care approaches [307], all key
features of many natural environment based health interventions. Use of existing assets available to
communities, such as shared garden spaces, provide opportunities to promote equity and increasing
people’s control over their lives and health. Natural environment based health interventions could
also contribute to the NHS’s sustainability concerns. Beyond the primary health services, Local
Authorities need guidance regarding whether physical natural environment based health
interventions (such as park creation, greenways, and street trees) are suitable for funding through
Section 106 allocation or Community Infrastructure Levy mechanisms. The Social Value Act51
‘requires people who commission public services to think about how they can also secure wider
social, economic and environmental benefits’ (40).

7.5. Specific research needs
Urban greenspaces:
•
•
•
•

Clarify which types of new urban greenspace interventions are the most effective in improving
health, wellbeing and quality of life outcomes (e.g. street trees, greenways, new parks etc.)
Better understand what types and degrees of interventions are most effective in encouraging
sustained use of urban natural environments
Clarify how interventions should be designed and implemented so as to be appropriate for
different socio-cultural groups and not increase or exacerbate multiple forms of inequalities
Understand how to support and embed interventions so that they are sustainable and effective
in the longer term.

Deprived and disadvantaged groups:
•
•
•
•

75

Clarify which types of targeted natural environment interventions are the most effective in
improving the health, wellbeing and quality of life of deprived and disadvantaged groups in
different contexts
Clarify how interventions should be designed and implemented so as to be appropriate for the
needs and desires of different socio-cultural groups and not increase or exacerbate multiple
forms of inequalities
Clarify how to balance the (sometimes competing or conflicting) needs and desires of different
users of spaces
Better understand how to engage communities in decision making around the suitability, design
and implementation of natural environment based interventions
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Children and young people’s natural environment based physical activity:
•
•
•
•
•

Clarify which types of targeted natural environment interventions to promote physical activity in
children and young people are the most effective and how these may differ according to physical
contexts or socio-cultural background
Clarify how interventions should be designed and implemented and identify which actors need
to be involved
Better understand how to engage children and young people in decision making related to the
design and implementation of natural environment based physical activity interventions
Clarify how to make best use of available assets such as parks
Clarify how to embed behaviours in childhood to influence adult behaviours and health

In relation to all types of intervention there is a need to better understand how to fund, support and
embed interventions so that they are sustainable and effective in the longer term. In addition, there
is a need to identify interventions which are scalable and transferable to other contexts.
Future reviews of the evidence should take greater account of the reliability of the evidence (e.g.
appropriateness of the evaluation approach, reliability of the methods and reporting) and any
sources of bias (e.g. publication bias, funding bias etc.).
There is an acute need to better understand the cost-effectiveness of natural environment based
health interventions.
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8. Natural environment based health interventions: a workshop on 'what
works' and the role of Government
On the 13th November 2017 a workshop was held with 25 professionals with an interest in nature
based health interventions from environmental charities, Public Health England, Local Authorities,
several Governmental Departments, and from academia. The aims of the workshop were to reflect
on experiences from across the sector and to identify needs and priorities for the future. The
following topics were discussed:
1. What is the role of Government (national and local) in supporting the use of natural
environments for health purposes?
2. Where should leadership come from (is leadership even needed or wanted)?
3. How can evidence of the potential of natural environments to promote health support
Government policy and delivery priorities? How do we in practice integrate this evidence into
different and emerging policy agendas (including contributing to the work of the new Parks
Action Group)?
4. What else is needed to support and enable improved practice?
The results of the discussion are summarised below.

8.1. What is the role of Government (national and local) in supporting the use of natural
environments for health purposes?
•

•

•

•

•

•
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There was agreement that there is a lack of leadership on nature based health interventions
within Government (national and local). It was suggested that it might be helpful if one
Department was nominated to take a leadership role in nature based health interventions. More
broadly, there is a need for influential voices backed up by policy drivers and departmental
mandates to be present at high levels where decision making, particularly about allocation of
resources, is taking place.
Although it was suggested that one department should take ownership, it was felt that
identification of cross-sectoral and departmental shared interests, and common drivers and
institutional needs was crucial and would help find synergies and facilitate activity.
Understanding the key forums, such as the Conservative Environment Network, could be
beneficial and would help target messages.
At a local government level, the health, social care and environment portfolios are also held
separately, there is rarely anyone with the responsibility to identify and make links. Mandating
for such a role could provide much needed local leadership and drive more action.
In Wales the Future Generations Act has provided a context and driver for inter-sectoral and
departmental working. Although there have been challenges the Act has prompted changes in
how environment and health departments work together. It has facilitated a two-way
conversation to find the ways in which departments could work together to achieve shared goals
and priorities.
There is a need for more strategic horizon scanning activities at all levels of government and
within other institutions and organisations. This is of particular relevance as we face Brexit and
start to plan for the implications of new regulatory frameworks and so on. Funding mechanisms
will also likely change. Questions relating to how to respond will be asked and it would be
beneficial to have some idea of what could be achieved and how, so as to be in the right place to
capitalize on any opportunities.
Potential facilitating suggestions regarding the role of the government were put forward by
participants at the workshop, one key idea was to put the achievement and maintenance of a
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•

healthy population on the same footing as achieving and sustaining economic growth. It was
argued that this would be an enormous leap forward and would open doors for public health.
Health in All Policies (and the complementary Environment in All Policies) is another
mechanism which could be better used, particularly if there was a central mandate and
coordination. It could help foster trust and direct dedicated resources from a high level.
Additionally links should be made with high level efforts to reduce spatial, social and economic
inequalities.

8.2. Where should leadership come from (is leadership even needed or wanted)?
•

•

•

•

•

It was felt that the real leadership is coming from the grassroots level, charities are leading
much of the work and are spearheading the more innovative approaches. Currently it is not a
functioning top down system nor is there an identifiable figurehead.
The leadership solution will be collaborative and will involve public, third and private sector.
The question is how to facilitate this to happen, how to identify and put in place the structures
that will allow this to be effective within the constraints of our political and fiscal
environments/systems.
There is a need for leadership in different guises and that which operates between and within
different sectors. Key voices in key settings could help achieve a groundswell of interest and
facilitation.
There was a concern that there is a lack of a coordinated voice which can help steer where
intervention funding, as well as research and evaluation resources, is directed. This is important
because it is a fragmented field spanning many different sectors. There is little understanding of
what key decision makers or influencers (such as PHE, Local Authorities, and so on) need in
terms of a unified strategy.
There was discussion of whether the necessary (structural) conditions for effective policies and
practice are clear. For instance, some questioned whether we know what the most appropriate
power structure that would be effective in supporting activity is? The Local Nature Partnerships
(LNPs) are one example of an attempt to create a leadership structure, with complimentary
bodies for health (Health and Wellbeing Boards) and local economies (LEPs). It was suggested
that the LNPs have been effective in some areas and have provided leadership, with activity
coalescing around and supported by them, however in other areas they have been ineffectual
and have failed to provide any form of sustained leadership. The effectiveness of some LNPs was
attributed to the presence of key people or organisations rather than the structure itself.

8.3. How can evidence of the potential of natural environments to promote health
support Government policy and delivery priorities?
•

•
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Whether or not the evidence base is strong enough to justify and support the funding and
provision of nature based health interventions was questioned by some in the workshop. Some
asked whether it was ethical to promote nature based health interventions if there isn’t yet a
robust evidence base. It was suggested that scarce resources could be better targeted at other
better understood health interventions. This position was countered, however, with some
arguing that although there are many gaps in the evidence base (see many of the points below)
the trend of the evidence is supportive and that many sectors, including the health sector, are
(to some degree) convinced. It was suggested that perhaps the question is, instead, where is the
evidence good enough to support activity?
It was argued that, on the whole, relevant sectors, such as planners, understand and accept the
evidence base but are constrained by a lack of evidence which indicates what to do, where and
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•

•

•

•
•

•

•

how. For example, there was a perception among those who have worked with planners that
they need case studies which 1) demonstrate what can be achieved and 2) have sufficient
information to enable the translation of that case to other situations. Others suggested that the
lack of robust evidence on the effectiveness of different natural environment interventions for
specific health outcomes constrains health sector activity.
Identifying and agreeing on shared evaluation frameworks and a common set of outcomes
measures would be beneficial. This would provide some consistency across research and
evaluation and would help identify the relative contribution of environmental interventions to
health promotion (in comparison to other types of health interventions). Consistent evaluation
evidence would be helpful in informing the activities of organisations, such as the NHS, that
work across settings. However, there is a need to be cautious. Key tools such as WarwickEdinburgh Mental Wellbeing Scales (WEMWBS), while validated and robust, are not necessarily
appropriate across different types of interventions and may fail to detect the types of change
that are likely to occur. There is a need to have a national conversation as to how to best assess
health outcomes so that they are comparable and aggregable.
Initiatives such as the NHS Healthy New Towns need evidence which can indicate the longerterm impacts of interventions. There is very little information on the duration of the impacts of
interventions or of the amount of resource needed to achieve positive change. It was
acknowledged that it is currently very difficult to adequately fund longer term and more robust
evaluations.
There is also a need to aggregate and meta-analyse across research, case studies and
evaluations. Such aggregative synthesis could help identify what works, where and for whom,
and may indicate how effective initiatives and interventions could be transferred to other
settings. Utilising wider bodies of evidence would help address gaps in knowledge.
Linked to the previous points, it was felt that there is a still a need for facilities for sharing data
that are accessible to all those with an interest.
There is still a lack of trans-sectoral research which can inform decision making around complex
questions such as how to respond to the SDGs, urban living partnerships and so on. Currently
the research sector is not sufficiently trans- or inter-sectoral.
It was also argued that the ongoing use of specific valuation methodologies such as valid and
robust Return on Investment (RoI) analyses would help strengthen arguments. It was
acknowledged that RoI analyses have been undertaken but that the methodologies used have, in
some cases, been questionable and not of a standard to take to the health service.
There was a concern that there is almost no evidence on the health and other impacts of the
withdrawal of funding from parks and so on. The group questioned whether anyone has
undertaken a Health Impact Assessment (HIA) on the spending cuts, sell-offs and other changes
to urban greenspaces. The group discussed what kind of evidence could help prevent this loss of
resource. Economic arguments can help but they haven’t prevented the current situation.

8.4. What else is needed to support and enable improved practice?
•

•
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Identifying and focusing on a small number of key issues that are of concern to the health
service and wider society (such as obesity or mental health) would help clarify and communicate
what could be achieved. Agreeing on a set of priorities would provide structure and coordination
within a fragmented landscape.
A focus on public relations would be beneficial. As noted repeatedly during the workshop, there
is currently very little coordination and commonality between those involved in nature based
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•

•

•

•

•
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health interventions (of any kind) and the aims of their strategies, activities and so on. It was
suggested that identifying a simple message such as ‘five a day’ could be hugely powerful.
It was pointed out that competing priorities, such as the need to achieve new housing targets
for planners and developers, eclipses any interest in addressing the links between environments
and health for some sectors. This means that opportunities to build natural environment based
health promotion into people’s lives, such as through active and sustainable transport or the
education system, are missed.
However, there are many initiatives and organisations, such as the NHS Sustainable
Development Unit and the Town and Country Planning Association (TCPA), which are working
to shift and balance priorities within specific sectors and systems. The TCPA, for example, are
leading efforts to mainstream Green Infrastructure and Healthy Planning approaches.
There was consensus that there is a need to better understand how to fund, sustain and deliver
interventions. In particular there are still many questions regarding how to ensure they are
sustainable and can become independent.
It was argued that one of the key opportunities to embed the opportunities the natural
environment provides within health services planning and delivery, the Sustainable
Transformation Plans, has largely been missed. Recent reviews have shown they do not address
prevention adequately.
The culture of medicine and the medical model also has little space for preventative
healthcare and for harnessing the potential of the natural environment. Some of the group had
had discussions with planners but had failed to persuade planners that health promotion and
prevention was actually in their job role. Shifts in how preventative healthcare and population
health are approached at a structural level could help facilitate practice.
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9. Conclusions
This brief scoping review has provided an overview of what is known about what works in relation to
natural environment based health interventions. It has shown that:
1) There is currently a significant amount of natural environment based health intervention
activity, supported and funded through various mechanisms. There is a plurality of approaches,
however many interventions share certain characteristics, these relate to: the nature of action;
the type of exposure to natural environment; the type of health promotion; and the stage at
which intervention happens.
2) There is evidence to suggest that health outcomes can be improved through good quality urban
greenspace interventions, that the health and wellbeing of deprived and disadvantaged groups
can be improved through targeted interventions, and that interventions can be effective in
promoting and facilitating children and young people’s natural environment based physical
activity. However, in terms of robust, reliable evidence of what works in nature based health
interventions, for whom and in what contexts, our understanding is still relatively poor. There is
not yet enough evidence to evaluate the relative value of different natural environment based
interventions: a) for addressing different health outcomes (especially in relation to specific
NCDs); b) for different social groups [61]; or c) in relation to the costs, or health savings.
3) Numerous evaluations and project reports give us a good sense of effective approaches to
nature based health intervention delivery and implementation. However, again this evidence is
patchy and has yet to be brought systematically together to inform transferal and scaling of
programmes between contexts and populations. There is a need for more good quality
evaluation and research on the impacts and process of natural environment based health
interventions and in relation to their cost effectiveness. Existing evidence should be brought
together using systematic approaches which take account of potential biases.
4) Many of the key challenges to effective sustainable practice relate to the lack of leadership,
constrained financial context, and to the lack of focus on and direction of resources to
preventative healthcare.

9.1. Implications for policy and service delivery
In early 2018 the Government published its new 25 Year Plan to Improve the Environment [308]. The
strategy details the Government’s intentions to:
1) Help people improve their health and wellbeing by using greenspaces including through mental
health services
2) Encourage children to be close to nature, in and out of school, with a particular focus on
disadvantaged areas
3) ‘Green’ our towns and cities by creating green infrastructure and planting one million urban trees
4) Make 2019 a year of action for the environment, working with Step Up to Serve and other
partners to help children and young people from all backgrounds to engage with nature.
The explicit focus on health outcomes is welcomed and this brief scoping review has detailed
evidence which supports the intentions and a number of the specific ambitions relating to health
and wellbeing interventions in the Plan. In the following section this review is used to identify
evidence-based strategies which would contribute towards achieving some of the stated aims:
We will scope out how we could connect people more systematically with green space to improve
mental health, using the natural environment as a resource for preventative and therapeutic
purposes.
•
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Go beyond individual level drivers and work at a population level.
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•
•
•
•

Identify settings where incidental exposure to greenspaces could be enhanced (e.g. in work
places, shopping centres, schools, health care settings).
Recognise that potential solutions will likely be highly contextual and locally specific.
Recognise that interventions will likely need to be plural, involving changes to physical spaces in
addition to complementary social programmes.
Fund (or advocate the funding of) further exploratory interventions into what works in
encouraging different types of people to connect with greenspaces.

We will consider how NHS mental health providers in England can establish new working
arrangements with environmental voluntary sector organisations to offer appropriate therapies –
such as gardening, outdoor exercise and care farming –in natural settings to people with mild to
moderate mental health conditions and who may be struggling to overcome loneliness and isolation.
•
•
•
•
•

•
•
•

Use horizon scanning techniques to identify the specific mental health challenges populations
will face and systematically identify appropriate intervention and delivery options.
Ensure that systems are in place to sustain activities in the long term to allow continuity of
service.
Work with CCGs and other commissioners to identify how local providers can organise
themselves to provide the types of services required.
Explore whether accreditation and quality standards are needed for specific delivery types to
encourage use within the health care system.
Consider the wider context of the provision of opportunities; can people access them (e.g. are
there adequate transport options to the activity), are they affordable, do people with mild to
moderate metal health difficulties consider environmental interventions a suitable treatment
option.
Look beyond primary health care and focus also on preventative health (locally and at scale),
work with PHE and local Public Health to identify how local resources can be best used.
Develop and ensure use of suitable evaluation and outcome frameworks which support the
systematic and coordinated gathering of evidence across activities.
Regularly review progress in supporting or setting up opportunities, and in the achievement of
objectives and respond as necessary.

We will launch a three-year ‘Natural Environment for Health and Wellbeing’ programme, focused on
supporting local authorities, health organisations, health professionals, teachers and planners in
promoting the natural environment as a pathway to good health and wellbeing.
•
•
•
•
•

Provide programme leadership, nationally and locally, with authority and credibility. Promote
awareness that most departments have a stake and something to contribute.
Ensure adequate buy-in from key decision makers such as CCGs.
Work in partnership to identify and map shared needs and goals across departments and
organisations (nationally and locally).
Clarify the potential gains from working in partnership across shared needs.
Identify, at the institutional, organisational, and strategic level, the barriers to activity which
promotes or makes use of the natural environment as a pathway to good health and wellbeing.

We want to encourage more investment [in urban green infrastructure], in part by doing a better job
of explaining what ‘good’ green infrastructure actually looks like. We will do this by defining a set of
standards in close consultation with stakeholders, including the Parks Action Group.
•
•
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Consider why there is a lack of investment and act on upstream drivers.
Address the fiscal challenges faced by those managing green infrastructure in the long term.
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•
•
•

Improve evidence of what constitutes good green infrastructure for multiple health outcomes,
with particular consideration of equity concerns.
Re-visit the suitability of space standards and guidance such as the Accessible Natural
Greenspace Standard and find ways in which they can be achieved.
Re-visit the suggestion from the CLG select committee that there should be a statutory duty on
local authorities and Health and Wellbeing Boards to prepare and publish parks and green
space/infrastructure strategies. As the committee noted this could encourage joint working
within local authorities, increase the profile of parks and green spaces and their contribution to
wider local authority objectives, and facilitate the contribution by other service areas to parks
and green space services.

We will focus on the simple things that people can do, and how these also support good health.
•

Focus also on the simple things that institutions and those with power to make decisions could
do to facilitate people to take simple actions.

9.2. Next steps
In addition to the specific suggestions above, other useful next steps might include:
• Identifying and focusing on a small number of key issues that are of concern to the health
services.
• Increased coordination and commonality between those involved in nature based health
interventions (of any kind) and the aims of their strategies, delivery and evaluative activities.
• A focus on mitigating competing priorities, such as the need to achieve higher density of housing
for planners and developers.
• Harnessing the opportunities presented by the many high-profile initiatives and organisations,
such as the Sustainable Transformation Partnerships, NHS Sustainable Development Unit and
the Town and Country Planning Association (TCPA), which are working to shift and balance
priorities within specific sectors and systems.
• Finding more sustainable ways in which to fund, support and deliver interventions.
• Advocate and support intervention evaluations with suitable process evaluations to inform the
development of future activity.

9.3. Key evidence informed intervention strategies
Finally, in Figure 5 and Table 6 the evidence for key intervention strategies to improve health
outcomes are summarised. Figure 5 was first developed for previous work for Defra [309].
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Figure 5. Key intervention strategies to improve health outcomes
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Table 6. Evidence for key intervention strategies to improve health outcomes
Intervention
point

Intervention type

Summary of the evidence for potentially effective nature based health interventions
•

1

Modifications to the quantity,
quality and qualities of the
environment

•

•

2

Interventions targeting how
people engage with natural
environments

•
•

•
3

Interventions promoting
physical activity in natural
environments

•

•
4
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Interventions promoting
social contact through natural
environments

•
•

There is some evidence to suggest that increasing the amount and quality(ies) of different types of natural
environment (typically in close proximity to homes) results in health gains for some groups (esp. deprived and
disadvantaged groups).
There is some evidence that inequalities may be exacerbated by poorly targeted interventions. There is little evidence
on long term outcomes and differential of impact between groups.

There is some evidence to suggest that increasing exposure (at all levels – passive, incidental and active) to natural
environments is associated with improved health outcomes, particularly mental health and wellbeing, for some
groups.
Targeted and dual-strategy (e.g. increase amount and promote spaces/activities) interventions appear to be most
effective.
There is evidence to suggest that certain delivery modes (e.g. social prescribing) and specific facilitated or led
activities (e.g. walking groups, community gardening, and therapeutic interventions) which make use of the natural
environment as a setting or context can be effective for improving health and wellbeing outcomes.

There is some evidence to suggest that interventions (including improved infrastructure/state, facilitated use,
community events) can be effective in encouraging and facilitating nature based physical activity, with some
evidence of this leading to improved health.
Dual strategies (increase in good quality accessible resource and promotional activities) and targeted interventions
are most effective.

There is some evidence which suggests that targeted community events in natural environments can encourage
greater use, changing people’s perceptions and likelihood of use.
Family is an important driver of use, with some evidence that interventions which target the family unit can be
effective.
Community based efforts to improving the state of the spaces can also encourage greater use potentially leading to
health and quality of life gains.
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5

Interventions promoting sense
of place through natural
environments

6

Interventions relating to
knowledge of or
understanding of natural
environments

7

Interventions addressing
socio-cultural mediators of
use of, or benefit from natural
environments

8

Interventions aiming to
increase everyday exposure
to and use of natural
environments

•
•

•

There is little evidence that interventions which aim to improve understanding of or knowledge about, or which
develop skills relating to the natural environment are effective in improving health outcomes*.

•

There is some evidence which suggests that interventions which aim to address the multiple social/individual
mediators of health benefit from natural environments are effective.
Good evidence relates to reducing socio-cultural barriers (particularly for deprived and disadvantaged groups) to the
use of natural environments.
Targeted and systems-based approaches appear to be effective.

•
•

•
•
•

•

9

10
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There is some, limited, evidence to suggest that highly targeted interventions which seek to address perceptions and
attitudes towards natural environments, particularly those which seek to promote a sense of ownership may be
effective in improving some wellbeing and quality of life outcomes.
The long-term outcomes of such interventions are not clear.

Interventions addressing
personal drivers of use or
exposure to natural
environments

•

Interventions addressing the
wider socio-economic, policy
and delivery context

•

•
•

There is some evidence that suggests that addressing ease of access and facilitating the incidental use of natural
environments, e.g. built into everyday activities, such as green active transport routes, can be effective in improving
health outcomes and pathways to health improvement.
Generally, such interventions should be designed so as to reach and meet the desires and needs of specific groups.
There is little evidence on the long-term impacts of such interventions.

There is evidence to suggest that interventions which seek to address personal drivers regarding the use of natural
environments are effective in improving some health, wellbeing and health behaviour outcomes via changes in
attitudes and motivations.
The adoption of behavioural change intervention techniques can be effective in increasing the likelihood that people
will use the natural environment to improve health outcomes.
Some interventions which seek to reduce internalised barriers to use can be effective.
The long term and stability of outcomes of such interventions are not clear.

There is little evidence of the impact of interventions which seek to change socio-political contexts, drivers and
policy tools on health outcomes relating to the natural environment*.
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11

Interventions addressing the
international socioeconomic, policy and
delivery context

12

Interventions targeting mental
health outcomes

13

Interventions targeting
physical health outcomes

•

Wider public health evidence suggests that interventions which seek to address the socio-economic-cultural and
structural context, however, are fundamentally important upstream intervention points and are likely to result in the
greatest improvements across populations.

•

There is little evidence of the impact of interventions which seek to change global, national or regional sociopolitical contexts on health outcomes relating to the natural environment*.

•

There is some evidence to suggest that mental health outcomes can be improved through urban greenspace
interventions, targeted promotional interventions.
There is growing evidence that some mental health outcomes could be improved through the use of targeted
therapeutic interventions.
Impacts vary between socio-demographic groups.
The longer-term stability of outcomes is not clear. There is the potential to increase inequalities through poorly
designed interventions.

•
•
•

•
•

There is some, relatively limited, evidence to suggest that some specific physical health outcomes can be improved
through urban greenspace interventions, targeted promotional interventions, and through targeted therapeutic
interventions.
Impacts vary between socio-demographic groups. The longer-term stability of outcomes is not clear.

*this does not suggest that such strategies do not improve health, rather that little evidence has been conducted or that existing evidence is equivocal.

87

What Works briefing on natural environment based health interventions

References
1.

Beaglehole, R., et al., Priority actions for the non-communicable disease crisis. The Lancet,
2011. 377(9775): p. 1438-1447.

2.

Maxwell, S. and R. Lovell, Evidence statement on the links between natural environments and
human health. 2017, Department of Environment, Food and Rural Affairs: Nobel House,
London.

3.

Ward Thompson, C., et al., Urban greensapces and health A.I. Egorov, et al., Editors. 2016,
World Health Organisation

4.

Tobias, M., Social rank: a risk factor whose time has come? The Lancet, 2017. 389(10075): p.
1172-1174.

5.

United Nations. Sustainable Development Goal 11: Make cities and human settlements
inclusive, safe, resilient and sustainable 2015.

6.

The Mersey Forest, Nature4Health. Year 1: Impact Report. 2016: Warrington.

7.

Roberts, H., et al., Identifying Effective Behavior Change Techniques in Built Environment
Interventions to Increase Use of Green Space. Environment and Behavior, 2016. 50(1): p.
0013916516681391.

8.

Bragg, R. and G. Atkins, A review of nature-based interventions for mental health care. 2016,
Natural England Commissioned Reports, Number 204.

9.

Bragg, R. and C. Leck, Good practice in social prescribing for mental health: The role of
nature-based interventions. Natural England Commissioned Reports, 2016.

10.

Murray, C.J.L., et al., UK health performance: findings of the Global Burden of Disease Study
2010. The Lancet, 2013. 381(9871): p. 997-1020.

11.

Beaglehole, R. and et al., Priority actions for the non-communicable disease crisis. The
Lancet, 2011. 377(9775): p. 1438-1447.

12.

Organization, W.H., Global status report on noncommunicable diseases 2014. 2014: World
Health Organization.

13.

Mainous, A.G., et al., Prevalence of prediabetes in England from 2003 to 2011: populationbased, cross-sectional study. BMJ Open, 2014. 4(6).

14.

Ferrari, A.J., et al., Burden of Depressive Disorders by Country, Sex, Age, and Year: Findings
from the Global Burden of Disease Study 2010. PLoS Med, 2013. 10(11): p. e1001547.

15.

Airey, L., "Nae as nice a scheme as it used to be": lay accounts of neighbourhood incivilities
and well-being. Health Place, 2003. 9(2): p. 129-37.

16.

Ellaway, A., et al., Associations between health and different types of environmental
incivility: A Scotland-wide study. Public Health, 2009. 123(11): p. 708-713.

17.

World Health Organization. Health Promtion Health Topics 2017; Available from:
http://www.who.int/topics/health_promotion/en/.

18.

Lang, T. and G. Rayner, Ecological public health: the 21st century’s big idea? An essay by Tim
Lang and Geof Rayner. BMJ, 2012. 345.

19.

World Health Organization. The determinants of health. 2014 [cited
http://www.who.int/hia/evidence/doh/en/ Accessed 2014.

88

What Works briefing on natural environment based health interventions
20.

Barton, H. and M. Grant, A health map for the local human habitat. The Journal of the Royal
Society for the Promotion of Health, 2006. 126(6): p. 252-253.

21.

Dahlgren, G. and M. Whitehead, Policies and strategies to promote social equity in health.
Background document to WHO-Strategy paper for Europe. Equity in Health. Stockholm:
Institute for Future Studies, 1991.

22.

Department of Health, Healthy lives, healthy people: Our strategy for public health in
England. 2010, TSO: Norwich.

23.

Bragg, R. and G. Atkins, A review of nature-based interventions for mental health care.
Natural England Commissioned Reports, 2016(20).

24.

Buck, D., Gardens and health: Implications for policy and practice. 2016, Kings Fund

25.

Moffat, A., et al., Benefits of green infrastructure. 2010, Forest Research Farnham

26.

Naumova, E.N., A cautionary note for population health: Disproportionate emphasis on
personal responsibility for health and wellbeing. Journal of Public Health Policy, 2014. 35(3):
p. 397-400.

27.

Sturmberg, J., Emergent properties define the subjective nature of health and dis-ease.
Journal of Public Health Policy, 2014. 35(3): p. 414-419.

28.

Dodge, R., et al., The challenge of defining wellbeing. International Journal of Wellbeing,
2012. 2(3).

29.

Greenspace Scotland. Demonstrating the links: action research on greenspaces undated
Available from: http://www.greenspacescotland.org.uk/default.asp?page=472.

30.

Tees Valley Wildlife Trusts, Inclusive Volunteering An evaluation of the Impacts of Nature Based Intervention on Mental Health Executive Summary 2012.

31.

Sculthorpe, C., End of project evaluation report of Green Open Spaces for Health. 2016,
South Downs National Park

32.

River Crane project, Project Evaluation Report. Big Green Fund project for the River Crane
Corridor Marginal habitat projects. undated

33.

Husk, K., et al., What approaches to social prescribing work, for whom, and in what
circumstances? A protocol for a realist review. Systematic Reviews, 2016. 5(1): p. 1-7.

34.

House of Commons Communities and Local Government Committee, Public Parks 2017:
House of Commons, London.

35.

House of Commons Education and Skills Committee, Education outside the classroom 20042005, The Stationary Office: London.

36.

Braubach, M., Urban green space interventions and their impacts 2016, World Health
Organization.

37.

Department for Transport, Cycling and walking investment stratgey. 2017: London.

38.

Gong, Y., et al., A systematic review of the relationship between objective measurements of
the urban environment and psychological distress. Environment International, 2016. 96: p.
48-57.

39.

van den Berg, M., et al., Health Benefits of Green Spaces in the Living Environment: A
Systematic Review of Epidemiological Studies. Urban Forestry & Urban Greening, 2015.
14(4): p. 806-816.

89

What Works briefing on natural environment based health interventions
40.

Gascon, M., et al., Mental Health Benefits of Long-Term Exposure to Residential Green and
Blue Spaces: A Systematic Review. International Journal of Environmental Research and
Public Health, 2015. 12(4): p. 4354-4379.

41.

Audrey, S. and H. Batista-Ferrer, Healthy urban environments for children and young people:
A systematic review of intervention studies. Health & Place, 2015. 36: p. 97-117.

42.

Rupprecht, C.D.D. and J.A. Byrne, Informal urban greenspace: A typology and trilingual
systematic review of its role for urban residents and trends in the literature. Urban Forestry
& Urban Greening, 2014. 13(4): p. 597-611.

43.

Dzhambov, A.M., D.D. Dimitrova, and E.D. Dimitrakova, Association between residential
greenness and birth weight: systematic review and meta-analysis. Urban For Urban Green,
2014. 13.

44.

Dzhambov, A.M. and D.D. Dimitrova, Urban green spaces' effectiveness as a psychological
buffer for the negative health impact of noise pollution: a systematic review. Noise & Health,
2014. 16(70): p. 157-65.

45.

Völker, S. and T. Kistemann, The impact of blue space on human health and well-being –
Salutogenetic health effects of inland surface waters: A review. International Journal of
Hygiene and Environmental Health, 2011. 214(6): p. 449-460.

46.

McEachan, R.R.C., et al., The association between green space and depressive symptoms in
pregnant women: moderating roles of socioeconomic status and physical activity. Journal of
Epidemiology and Community Health, 2015.

47.

Mitchell, R. and F. Popham, Effect of exposure to natural environment on health inequalities:
an observational population study. Lancet, 2008. 372(9650): p. 1655-60.

48.

Maas, J., et al., Green space, urbanity, and health: how strong is the relation? Journal of
Epidemiology and Community Health, 2006. 60(7): p. 587-592.

49.

de Vries, S., et al., Natural environments -- healthy environments? An exploratory analysis of
the relationship between greenspace and health. Environment and Planning A, 2003. 35(10):
p. 1717-1731.

50.

Mitchell, R. and F. Popham, Effect of exposure to natural environment on health inequalities:
an observational population study. The Lancet, 2008. 372(9650): p. 1655-1660.

51.

Jennings, V., C. Johnson Gaither, and R.S. Gragg, Promoting environmental justice through
urban green space access: a synopsis. Environmental Justice, 2012. 5(1): p. 1-7.

52.

Hartig, T., et al., Nature and Health. Annual Review of Public Health, 2014. 35(1): p. 207-228.

53.

Alcock, I., et al., Longitudinal effects on mental health of moving to greener and less green
urban areas. Environmental Science & Technology, 2014. 48(2): p. 1247-1255.

54.

Annerstedt, M., et al., Green qualities in the neighbourhood and mental health - results from
a longitudinal cohort study in Southern Sweden. BMC Public Health, 2012. 12(1): p. 337.

55.

Astell-Burt, T., R. Mitchell, and T. Hartig, The association between green space and mental
health varies across the lifecourse. A longitudinal study. Journal of Epidemiology and
Community Health, 2014. 68(6): p. 578-583.

56.

Gubbels, J.S., et al., The impact of greenery on physical activity and mental health of
adolescent and adult residents of deprived neighborhoods: A longitudinal study. Health &
Place, 2016. 40: p. 153-160.

90

What Works briefing on natural environment based health interventions
57.

Sanders, T., et al., The influence of neighbourhood green space on children's physical activity
and screen time: findings from the longitudinal study of Australian children. International
Journal of Behavioral Nutrition and Physical Activity, 2015. 12(1): p. 126.

58.

Sanders, T., et al., Greener neighbourhoods, slimmer children? Evidence from 4423
participants aged 6 to 13 years in the Longitudinal Study of Australian children. Int J Obes
(Lond), 2015. 39(8): p. 1224-9.

59.

Weimann, H., et al., Effects of changing exposure to neighbourhood greenness on general
and mental health: A longitudinal study. Health & Place, 2015. 33: p. 48-56.

60.

Wolch, J., et al., Childhood obesity and proximity to urban parks and recreational resources:
A longitudinal cohort study. Health & Place, 2011. 17(1): p. 207-214.

61.

World Health Organization, Urban Green Space Interventions and Health. A review of
impacts and effectivenes. 2017: Copenhagen

62.

Astell-Burt, T., X. Feng, and G.S. Kolt, Large-scale investment in green space as an
intervention for physical activity, mental and cardiometabolic health: study protocol for a
quasi-experimental evaluation of a natural experiment. BMJ Open, 2016. 6(4).

63.

Mitchell, R., T. Astell-Burt, and E.A. Richardson, A comparison of green space indicators for
epidemiological research. Journal of Epidemiology and Community Health, 2011.

64.

Cohen, D.A., et al., The potential for pocket parks to increase physical activity. Am J Health
Promot, 2014. 28(3 Suppl): p. S19-26.

65.

Peschardt, K.K., Health Promoting Pocket Parks in a Landscape Architectural Perspective, in
Department of Geosciences and Natural Resource Management. 2014, University of
Copenhagen: Frederiksberg.

66.

Brown, A., F. McGee, and V. Haves, Fields in Trust Centenary Park Case Study: Final Report.
2017, Fields in Trust Manchester.

67.

Haase, D., et al., Greening cities – To be socially inclusive? About the alleged paradox of
society and ecology in cities. Habitat International, 2017. 64: p. 41-48.

68.

Allen, J. and R. Balfour, Natural solutions for tackling health inequalities. 2014, UCL Institute
of Health Equity.

69.

Ward Thompson, C., J. Roe, and P. Aspinall, Woodland improvements in deprived urban
communities: What impact do they have on people's activities and quality of life? Landscape
and Urban Planning, 2013. 118: p. 79-89.

70.

King, D.K., et al., ‘The park a tree built’: Evaluating how a park development project impacted
where people play. Urban Forestry & Urban Greening, 2015. 14(2): p. 293-299.

71.

South, E.C., et al., Neighborhood Blight, Stress, and Health: A Walking Trial of Urban
Greening and Ambulatory Heart Rate. American Journal of Public Health, 2015. 105(5): p.
909-913.

72.

Branas, C.C., et al., A Difference-in-Differences Analysis of Health, Safety, and Greening
Vacant Urban Space. American Journal of Epidemiology, 2011. 174(11): p. 1296-1306.

73.

Lovasi, G.S., et al., Children living in areas with more street trees have lower asthma
prevalence. Journal of Epidemiology and Community Health, 2008.

74.

Taylor, M.S., et al., Research note: Urban street tree density and antidepressant prescription
rates—A cross-sectional study in London, UK. Landscape and Urban Planning, 2015. 136(0):
p. 174-179.

91

What Works briefing on natural environment based health interventions
75.

Salmond, J.A., et al., Health and climate related ecosystem services provided by street trees
in the urban environment. Environmental Health, 2016. 15(Suppl 1): p. 36.

76.

Colley, K., C. Brown, and A. Montarzino, Restorative wildscapes at work: an investigation of
the wellbeing benefits of greenspace at urban fringe business sites using ‘go-along’
interviews. Landscape Research, 2016: p. 1-18.

77.

West, S.T. and K.A. Shores, The impacts of building a greenway on proximate residents'
physical activity. J Phys Act Health, 2011. 8(8): p. 1092-7.

78.

Wolch, J.R., J. Byrne, and J.P. Newell, Urban green space, public health, and environmental
justice: The challenge of making cities ‘just green enough’. Landscape and Urban Planning,
2014. 125: p. 234-244.

79.

Kessel, A., et al., Multidisciplinary research in public health: A case study of research access
to green space. Public Health, 2009. 123: p. 32-38.

80.

Wheeler, N., Greener Neighbourhoods: A good practice guide to managing green space.
2012, National Housing Federation,.

81.

O'Brien, E., Social housing and green space: a case study in Inner London. Forestry: An
International Journal of Forest Research, 2006. 79(5): p. 535-551.

82.

Annerstedt van den Bosch, M., et al., Development of an urban green space indicator and
the public health rationale. Scandinavian Journal of Public Health, 2015.

83.

Landscape Institute, Public Health and Landscape. Creating healthy places Position
Statement. 2013: London.

84.

Cohen, D., et al., Impact of Park Renovations on Park Use and Park-based Physical Activity.
Journal of physical activity & health, 2015. 12(2): p. 289-295.

85.

Veitch, J., et al., Park Improvements and Park Activity: A Natural Experiment. American
Journal of Preventive Medicine, 2012. 42(6): p. 616-619.

86.

Balfour, R. and J. Allen, Local action on health inequalities: Improving access to green spaces.
2014, Public Health England

87.

Fitzhugh, E.C., D.R. Bassett, Jr., and M.F. Evans, Urban Trails and Physical Activity. American
Journal of Preventive Medicine, 2010. 39(3): p. 259-262.

88.

Cohen, D.A., et al., The Prevalence and Use of Walking Loops in Neighborhood Parks: A
National Study. Environmental Health Perspectives, 2017. 125(2): p. 170-174.

89.

Cranney, L., et al., Impact of an outdoor gym on park users’ physical activity: A natural
experiment. Health & Place, 2016. 37: p. 26-34.

90.

Edwards, N., et al., Associations between park features and adolescent park use for physical
activity. International Journal of Behavioral Nutrition and Physical Activity, 2015. 12(1): p.
21.

91.

DWELL, Fit for Ageing. Applying design to the production of age-friendly places. 2016,
University of Sheffield.

92.

Gidlow, C., Promoting Green Space in Stoke-on-Trent (ProGreSS). 2010, Report for Natural
England.

93.

Buck, D. and S. Gregory, Improving the public’s health. A resource for local authorities. 2013,
The King's Fund: London.

94.

Dobson, J., How a woodland can change a neighbourhood undated Mersey Forest

92

What Works briefing on natural environment based health interventions
95.

Shephard & Moyes LTD and Trilein, Come Outside! Evaluation report. 2016, Communities
First; Welsh Government; Natural Resources Wales; Big Lottery

96.

Morris, J. and E. O’Brien, Encouraging healthy outdoor activity amongst under-represented
groups: An evaluation of the Active England woodland projects. Urban Forestry & Urban
Greening, 2011. 10(4): p. 323-333.

97.

Morris, J., et al., Access for all? Barriers to accessing woodlands and forests in Britain. Local
Environment, 2011. 16(4): p. 375-396.

98.

Hunter, R.F., et al., The impact of interventions to promote physical activity in urban green
space: A systematic review and recommendations for future research. Social Science &
Medicine, 2015. 124(0): p. 246-256.

99.

Ferguson, P., et al., The Los Angeles Parks Foundation: A Study of the 50 Parks Initiative.
2014, Sol Price School of Public Policy

University of Southern California.
100.

Joseph, R.P. and J.E. Maddock, Observational Park-based physical activity studies: A
systematic review of the literature. Prev Med, 2016. 89: p. 257-77.

101.

Jones, R., et al., It's more than just the park: Facilitators and barriers to the use of urban
greenspace. 2008, GCPH: NHS Scotland: MRC: Glasgow.

102.

Black Environment Network, Ethnic Communities and Green Spaces. 2005: London.

103.

Cohen, D.A., et al., Increasing Physical Activity in Parks: Results of a Randomized Controlled
Intervention Trial Using Community-Based Participatory Research. American journal of
preventive medicine, 2013. 45(5): p. 590-597.

104.

Whitehead, M., The Wood for the Trees: Ordinary Environmental Injustice and the Everyday
Right to Urban Nature. International Journal of Urban and Regional Research, 2009. 33(3): p.
662-681.

105.

Droomers, M., et al., Area-based interventions to ameliorate deprived Dutch neighborhoods
in practice: Does the Dutch District Approach address the social determinants of health to
such an extent that future health impacts may be expected? Preventive Medicine, 2014. 61:
p. 122-127.

106.

Cyril, S., et al., Exploring the role of community engagement in improving the health of
disadvantaged populations: a systematic review. Global Health Action, 2015. 8: p.
10.3402/gha.v8.29842.

107.

Office for National Statistics, Life Expectancy at Birth and at Age 65 by Local Areas in England
and Wales: 2012 to 2014. 2015: London.

108.

Gruer, L., et al., Life expectancy of different ethnic groups using death records linked to
population census data for 4.62 million people in Scotland. Journal of Epidemiology and
Community Health, 2016.

109.

Marmot, M., Social determinants of health inequalities. The Lancet, 2005. 365(9464): p.
1099-1104.

110.

Pickett, K.E. and R.G. Wilkinson, Income inequality and health: A causal review. Social
Science & Medicine, 2015. 128: p. 316-326.

111.

Department of Health, Improving outcomes and supporting transparency. Part 1B: Public
Health Outcomes Framework 2013–2016 – Appendices 2012, Public Health Policy and
Strategy Unit

93

What Works briefing on natural environment based health interventions
112.

Department of Health, No health without mental health; A cross-government mental health
outcomes strategy for people of all ages. 2011: London.

113.

Department of Health, Healthy Lives, Healthy People: A call to action on obesity in England.
2011: London.

114.

Department of Health, Public Health in Local Government. 2011: London.

115.

Department of Health, Start Active, Stay Active: A report on physical activity from the four
home countries’ Chief Medical Officers. 2011: United Kingdom.

116.

Marmot, M., et al., Fair Society, Healthy Lives. The Marmot Review. 2010: London.

117.

DEFRA, The Natural Choice H. Government, Editor. 2011, TSO: London.

118.

Jones, A., M. Hillsdon, and E. Coombes, Greenspace access, use, and physical activity:
Understanding the effects of area deprivation. Preventive Medicine, 2009. 49(6): p. 500-505.

119.

Jones, A.P., et al., Equity of access to public parks in Birmingham, England. Environmental
Research Journal, 2009. 3(2): p. 237-256.

120.

Kabisch, N. and D. Haase, Green justice or just green? Provision of urban green spaces in
Berlin, Germany. Landscape and Urban Planning, 2014. 122: p. 129-139.

121.

Cohen, M., et al., Urban biodiversity and social inequalities in built-up cities: New evidences,
next questions. The example of Paris, France. Landscape and Urban Planning, 2012. 106(3):
p. 277-287.

122.

Martin, C.A., P.S. Warren, and A.P. Kinzig, Neighborhood socioeconomic status is a useful
predictor of perennial landscape vegetation in residential neighborhoods and embedded
small parks of Phoenix, AZ. Landscape and Urban Planning, 2004. 69(4): p. 355-368.

123.

Hope, D., et al., Socioeconomics drive urban plant diversity. Proceedings of the National
Academy of Sciences, 2003. 100(15): p. 8788-8792.

124.

Strohbach, M.W., D. Haase, and N. Kabisch, Birds and the city: urban biodiversity, land use,
and socioeconomics. Ecology and Society, 2009. 14(2): p. 31.

125.

Kinzig, A.P., et al., The effects of human socioeconomic status and cultural characteristics on
urban patterns of biodiversity. Ecology and Society, 2005. 10(1): p. 23.

126.

Hobbs, S.J. and P.C.L. White, Motivations and barriers in relation to community participation
in biodiversity recording. Journal for Nature Conservation, 2012. 20(6): p. 364-373.

127.

Lachowycz, K. and A.P. Jones, Does walking explain associations between access to
greenspace and lower mortality? Social Science & Medicine, 2014. 107: p. 9-17.

128.

Cairns-Nagi, J.M. and C. Bambra, Defying the odds: A mixed-methods study of health
resilience in deprived areas of England. Social Science & Medicine, 2013. 91(0): p. 229-237.

129.

Weldon, S., C. Bailey, and L. O'Brien, New pathways for health and well-being in Scotland:
Research to understand and overcome barriers to accessing woodlands. 2007, Forestry
Commission Scotland.

130.

Droomers, M., et al., The impact of intervening in green space in Dutch deprived
neighbourhoods on physical activity and general health: results from the quasi-experimental
URBAN40 study. Journal of Epidemiology and Community Health, 2015.

131.

Hiscock, R. and R. Mitchell, What is needed to deliver places that provide good health to
children? 2011, EDPHIS. p. 15.

94

What Works briefing on natural environment based health interventions
132.

Ward Thompson, C., et al., Understanding the impact of quality of urban green space on
people’s wellbeing in deprived communities. undated, CABE.

133.

Byrne, J., J. Wolch, and J. Zhang, Planning for environmental justice in an urban national
park. Journal of Environmental Planning and Management, 2009. 52(3): p. 365-392.

134.

Hillsdon, M., A. Jones, and E. Coombes, Green space access, green space use, physical
activity and overweight, in Natural England Commissioned Report NECR067. 2011.

135.

Seaman, P.J., R. Jones, and A. Ellaway, It's not just about the park, it's about integration too:
why people choose to use or not use urban greenspaces. International Journal of Behavioral
Nutrition and Physical Activity, 2010. 7(78): p. (28 October 2010)-(28 October 2010).

136.

Clark, P., et al., Greening Dementia - a literature review of the benefits and barriers facing
individuals living with dementia in accessing the natural environment and local greenspace.
2013, Natural England Commissioned Reports, Number 137: Peterborough.

137.

Wyatt, K., Personal Communication. 2013.

138.

Jay, M., et al., Towards access for all? Policy and research on access of ethnic minority groups
to natural areas in four European countries. Forest Policy and Economics, 2012. 19(0): p. 411.

139.

Gidlow, C.J. and N.J. Ellis, Neighbourhood green space in deprived urban communities: issues
and barriers to use. Local Environment, 2011. 16(10): p. 989-1002.

140.

Parsons, C., Enabling BME community engagement in outdoor recreation, . Journal of the
Outdoor Recreation Network, 2014. Vol 23 Spring 2014.

141.

Natural England and Big Lottery Fund, The Mosaic Model. Engaging BME communities in
National Parks 2013.

142.

Kassavou, A., A. Turner, and D.P. French, Do interventions to promote walking in groups
increase physical activity? A meta-analysis. Int J Behav Nutr Phys Act, 2013. 10: p. 18.

143.

Hanson, S., C. Guell, and A. Jones, Walking groups in socioeconomically deprived
communities: A qualitative study using photo elicitation. Health & Place, 2016. 39: p. 26-33.

144.

Hanson, S. and A. Jones, Is there evidence that walking groups have health benefits? A
systematic review and meta-analysis. British Journal of Sports Medicine, 2015. 49(11): p.
710-715.

145.

Raine, R., et al., Factors affecting sustained engagement in walking for health: A focus group
study. British Journal of Occupational Therapy, 2016.

146.

Phillips, R., A. Knowx, and E. Langley, What impact did Walking for Health have on the
physical activity levels of participants? . 2012, Natural England Commissioned Reports,
Number 075.

147.

Foster, C.E., et al., Recruiting participants to walking intervention studies: a systematic
review. International Journal of Behavioral Nutrition and Physical Activity, 2011. 8(1): p. 137.

148.

Lovell, R., et al., Understanding how environmental enhancement and conservation activities
may benefit health and wellbeing: a systematic review. BMC Public Health, 2015. 15(1): p.
864.

149.

Husk, K., et al., Participation in environmental enhancement and conservation activities for
health and well‐being in adults: a review of quantitative and qualitative evidence. The
Cochrane Library, 2016. 5.

95

What Works briefing on natural environment based health interventions
150.

Weimann, H., et al., Perception of safety is a prerequisite for the association between
neighbourhood green qualities and physical activity: Results from a cross-sectional study in
Sweden. Health & Place, 2017. 45: p. 124-130.

151.

Kramer, D., et al., Are area-based initiatives able to improve area safety in deprived areas? A
quasi-experimental evaluation of the Dutch District Approach. BMC Public Health, 2015.
15(1): p. 711.

152.

Wilson, N., et al., A review of ecotherapy as an adjunct form of treatment for those who use
mental health services. Journal of Public Mental Health, 2008. 7(3): p. 23-35.

153.

Wilson, N.W., et al., Green shoots of recovery: the impact of a mental health ecotherapy
programme Mental Health Review Journal, 2010. 15(2): p. 4-14.

154.

Carter, C., Offenders and Nature: helping people - helping nature. 2007, Forest Research:
Farnham, Surrey.

155.

New Economics Foundation, The Economic Benefits of Ecominds A case study approach.
2013: London.

156.

Ward Thompson, C., et al., Mitigating Stress and Supporting Health in Deprived Urban
Communities: The Importance of Green Space and the Social Environment. International
Journal of Environmental Research and Public Health, 2016. 13(4): p. 440.

157.

Colley, K., et al., Access to outdoor recreation by older people in Scotland, in Rural
Communities Research, Rural and Environment Science and Analytical Services (RESAS)
Division, The Scottish Government. 2016: The James Hutton Institute

158.

Bull, F., Physical Activity Guidelines in the U.K: Review and Recommendations. 2010: School
of Sport, Exercise and Health Sciences, Loughborough University.

159.

Lee, I.M., et al., Effect of physical inactivity on major non-communicable diseases worldwide:
an analysis of burden of disease and life expectancy. The Lancet, 2012. 380(9838): p. 219229.

160.

Scarborough, P., et al., The economic burden of ill health due to diet, physical inactivity,
smoking, alcohol and obesity in the UK: an update to 2006-07 NHS costs. J Public Health
(Oxf), 2011. 33(4): p. 527-35.

161.

Public Health England, What works in schools and colleges to increase physical activity?
2015: London.

162.

Dumith, S.C., et al., Physical activity change during adolescence: a systematic review and a
pooled analysis. Int J Epidemiol, 2011. 40(3): p. 685-98.

163.

Barber, S.E., et al., “Pre-schoolers in the playground” an outdoor physical activity
intervention for children aged 18 months to 4 years old: study protocol for a pilot cluster
randomised controlled trial. Trials, 2013. 14(1): p. 326.

164.

Craigie, A.M., et al., Tracking of obesity-related behaviours from childhood to adulthood: A
systematic review. Maturitas, 2011. 70(3): p. 266-284.

165.

Varney, J., M. Brannan, and G. Aaltonen, Everybody active, every day. What works – the
evidence. 2014, Public Health England

166.

Townsend, N., et al., Physical Activity Statistics 2015. 2015, British Heart Foundation London.

167.

British Heart Foundation, Corononary Heart Disease Statistics 2012.

168.

Public Health England, Everybody active, every day. An evidence-based approach to physical
activity. 2014: London.

96

What Works briefing on natural environment based health interventions
169.

Lachowycz, K. and A.P. Jones, Towards a better understanding of the relationship between
greenspace and health: Development of a theoretical framework. Landscape and Urban
Planning, 2012. 118: p. 62-69.

170.

Mitchell, R. and F. Popham, Greenspace, urbanity and health: relationships in England.
Journal of Epidemiology and Community Health, 2007. 61(8): p. 681-683.

171.

Kaczynski, A. and K. Henderson, Environmental correlates of physical activity: A review of
evidence about parks and recreation. Leisure Sciences, 2007. 29: p. 315 - 354.

172.

Lachowycz, K. and A. Jones, Greenspace and obesity: a systematic review of the evidence.
Obes. Rev., 2011. 12: p. e183.

173.

Thompson Coon, J., et al., Does participating in physical activity in outdoor natural
environments have a greater effect on physical and mental wellbeing than physical activity
indoors? A systematic review. Environ. Sci. Technol., 2011. 45: p. 1761.

174.

Moran, M., et al., Understanding the relationships between the physical environment and
physical activity in older adults: a systematic review of qualitative studies. International
Journal of Behavioral Nutrition and Physical Activity, 2014. 11(1): p. 79.

175.

Mytton, O.T., et al., Green space and physical activity: An observational study using Health
Survey for England data. Health &amp; Place, 2012. 18(5): p. 1034-1041.

176.

Richardson, E., et al., Role of physical activity in the relationship between urban green space
and health. Public Health, 2013. 127: p. 318.

177.

Coombes, E., A.P. Jones, and M. Hillsdon, The relationship of physical activity and overweight
to objectively measured green space accessibility and use. Social Science & Medicine, 2010.
70(6): p. 816-822.

178.

White, M.P., et al., Coastal proximity and physical activity: Is the coast an under-appreciated
public health resource? Prev Med, 2014. 69: p. 135-40.

179.

Wheeler, B.W., et al., Greenspace and children's physical activity: A GPS/GIS analysis of the
PEACH project. Preventive Medicine, 2010. 51(2): p. 148-152.

180.

Jones, A.P., et al., Environmental supportiveness for physical activity in English
schoolchildren: a study using Global Positioning Systems. Int J Behav Nutr Phys Act, 2009. 6:
p. 42.

181.

Page, A. and A. Cooper, Outdoors and active: Deliveriing public health outcomes by
increasing children's active travel and outdoor play. 2014: University of Bristol,.

182.

Lachowycz, K., et al., What can global positioning systems tell us about the contribution of
different types of urban greenspace to children's physical activity? Health & Place, 2012.
18(3): p. 586-594.

183.

Sallis, J.F., J.J. Prochaska, and W.C. Taylor, A review of correlates of physical activity of
children and adolescents. Medicine & Science in Sports & Exercise, 2000. 32(5): p. 963-975.

184.

Fjortoft, I., The Natural Environment as a Playground for Children: the Impact of Outdoor
Play Activities in Pre-Primary School Children. Early Childhood Education Journal, 2001. 29(2):
p. 111-117.

185.

Fjørtoft, I., Landscape as Playscape: The Effects of Natural Environments on Children’s Play
and Motor Development. Children, Youth and Environments, 2004. 14(2): p. 21-44.

186.

Goodwin, D.M., An examination of the bio-psychological benefits of physical activity in parks
and urban green spaces : a mixed-method approach 2012, Liverpool John Moores University

97

What Works briefing on natural environment based health interventions
187.

Ward Thompson, C., P. Aspinall, and A. Montarzino, The Childhood Factor: Adult Visits to
Green Places and the Significance of Childhood Experience. Environment and Behavior, 2008.
40(1): p. 111-143.

188.

Bell, S.L., et al., Everyday green space and experienced well-being: the significance of wildlife
encounters. Landscape Research, 2017: p. 1-12.

189.

Natural England, Monitor of Engagement with the Natural Environment: a pilot for an
indicator of visits to the natural environment by children - interim findings from Year 1
(March 2013 to February 2014) (NECR166). 2015: Peterborough.

190.

Gray, C., et al., What Is the Relationship between Outdoor Time and Physical Activity,
Sedentary Behaviour, and Physical Fitness in Children? A Systematic Review. International
Journal of Environmental Research and Public Health, 2015. 12(6): p. 6455.

191.

Brockman, R., R. Jago, and K.R. Fox, Children's active play: self-reported motivators, barriers
and facilitators. BMC Public Health, 2011. 11: p. 461-461.

192.

Sports England, Getting Active Outdoors: A study of Demography, Motivation, Participation
and Provisionin in Outdoor Sport and Recreation in England. 2015.

193.

Cutt, H., et al., Understanding Dog Owners’ Increased Levels of Physical Activity: Results
From RESIDE. American Journal of Public Health, 2008. 98(1): p. 66-69.

194.

Christian, H., et al., Understanding the relationship between dog ownership and children's
physical activity and sedentary behaviour. Pediatr Obes, 2013. 8(5): p. 392-403.

195.

Westgarth, C., M. Knuiman, and H.E. Christian, Understanding how dogs encourage and
motivate walking: cross-sectional findings from RESIDE. BMC Public Health, 2016. 16(1): p.
1019.

196.

Christian, H., et al., Dog walking is associated with more outdoor play and independent
mobility for children. Prev Med, 2014. 67: p. 259-63.

197.

Tremblay, M.S., et al., Position Statement on Active Outdoor Play. Int J Environ Res Public
Health, 2015. 12(6): p. 6475-505.

198.

Brussoni, M., et al., What is the Relationship between Risky Outdoor Play and Health in
Children? A Systematic Review. International Journal of Environmental Research and Public
Health, 2015. 12(6): p. 6423.

199.

Committee on Environmental Health, The Built Environment: Designing Communities to
Promote Physical Activity in Children. Pediatrics, 2009. 123(6): p. 1591-1598.

200.

O'Riordan, T., Connecting people to nature. Ecos - A Review of Conservation, 2003. 24(1): p.
5.

201.

Mitchell, R., Is physical activity in natural environments better for mental health than
physical activity in other environments? Soc Sci Med, 2013. 91: p. 130-4.

202.

Irvine, K.N., et al., Understanding urban green space as a health resource: a qualitative
comparison of visit motivation and derived effects among park users in Sheffield, UK. Int J
Environ Res Public Health, 2013. 10(1): p. 417-42.

203.

Jones, A.P., et al., Environmental supportiveness for physical activity in English
schoolchildren: A study using Global Positioning Systems. The International Journal of
Behavioral Nutrition and Physical Activity, 2009. 6.

204.

Bohn-Goldbaum, E.E., et al., Does Playground Improvement Increase Physical Activity among
Children? A Quasi-Experimental Study of a Natural Experiment. Journal of Environmental and
Public Health, 2013. 2013: p. 9.

98

What Works briefing on natural environment based health interventions
205.

Economos, C.D., et al., A community intervention reduces BMI z-score in children: Shape Up
Somerville first year results. Obesity (Silver Spring), 2007. 15(5): p. 1325-36.

206.

Economos, C.D., et al., Shape Up Somerville two-year results: a community-based
environmental change intervention sustains weight reduction in children. Prev Med, 2013.
57(4): p. 322-7.

207.

Janssen, I. and A. Rosu, Undeveloped green space and free-time physical activity in 11 to 13year-old children. International Journal of Behavioral Nutrition and Physical Activity, 2015.
12(1): p. 26.

208.

Gordon, E.S., et al., Effectiveness of physical activity interventions for preschoolers: a metaanalysis. Res Q Exerc Sport, 2013. 84(3): p. 287-94.

209.

Tester, J. and R. Baker, Making the playfields even: Evaluating the impact of an
environmental intervention on park use and physical activity. Preventive Medicine, 2009.
48(4): p. 316-320.

210.

King, K. and A. Church, ‘We don't enjoy nature like that’: Youth identity and lifestyle in the
countryside. Journal of Rural Studies, 2013. 31(0): p. 67-76.

211.

Davison, K.K. and C.T. Lawson, Do attributes in the physical environment influence children's
physical activity? A review of the literature. International Journal of Behavioral Nutrition and
Physical Activity, 2006. 3(1): p. 19.

212.

Ding, D., et al., Neighborhood Environment and Physical Activity Among Youth: A Review.
American Journal of Preventive Medicine, 2011. 41(4): p. 442-455.

213.

Veitch, J., J. Salmon, and K. Ball, Children's active free play in local neighborhoods: a
behavioral mapping study. Health Education Research, 2008. 23(5): p. 870-879.

214.

Pearce, M., et al., Who children spend time with after school: associations with objectively
recorded indoor and outdoor physical activity. International Journal of Behavioral Nutrition
and Physical Activity, 2014. 11(1): p. 45.

215.

Veitch, J., J. Salmon, and K. Ball, Individual, social and physical environmental correlates of
children's active free-play: a cross-sectional study. International Journal of Behavioral
Nutrition and Physical Activity, 2010. 7(1): p. 11.

216.

Brown, H.E., et al., Family-based interventions to increase physical activity in children: a
meta-analysis and realist synthesis protocol. BMJ Open, 2014. 4.

217.

Brown, H.E., et al., Family-based interventions to increase physical activity in children: a
systematic review, meta-analysis and realist synthesis. Obesity Reviews, 2016. 17(4): p. 345360.

218.

Rhodes, R.E., P.J. Naylor, and H.A. McKay, Pilot study of a family physical activity planning
intervention among parents and their children. J Behav Med, 2010. 33(2): p. 91-100.

219.

Coombes, E. and A. Jones, Gamification of active travel to school: A pilot evaluation of the
Beat the Street physical activity intervention. Health & Place, 2016. 39: p. 62-69.

220.

Finkelstein, E.A., et al., A cluster randomized controlled trial of an incentive-based outdoor
physical activity program. J Pediatr, 2013. 163(1): p. 167-72.e1.

221.

Public Health England, Everybody active, every day. What works – the evidence. 2014:
London.

222.

World Health Organization. Healthy Settings. [cited 2017; Available from:
http://www.who.int/healthy_settings/about/en/.

99

What Works briefing on natural environment based health interventions
223.

Arbogast, K.L., et al., Vegetation and outdoor recess time at elementary schools: What are
the connections? Journal of Environmental Psychology, 2009. 29(4): p. 450-456.

224.

Dyment, J.E. and A.C. Bell, Grounds for movement: green school grounds as sites for
promoting physical activity. Health Education Research, 2008. 23(6): p. 952-962.

225.

Dyment, J.E., A.C. Bell, and A.J. Lucas, The relationship between school ground design and
intensity of physical activity. Children's Geographies, 2009. 7(3): p. 261-276.

226.

Dyment, J.E. and A.C. Bell, Active by Design: Promoting Physical Activity through School
Ground Greening. Children's Geographies, 2007. 5(4): p. 463-477.

227.

Lovell, R. and J. Roe, Physical and mental health benefits of participation in forest school.
Countryside Recreation, 2009. 17(1): p. 20-23.

228.

Hermann, J.R., et al., After-school gardening improves children's reported vegetable intake
and physical activity. Journal of Nutrition Education & Behavior. 38(3): p. 201-2.

229.

Barton, J., et al., The effect of playground- and nature-based playtime interventions on
physical activity and self-esteem in UK school children. International Journal of
Environmental Health Research, 2015. 25(2): p. 196-206.

230.

Mackenbach, J.D., et al., Obesogenic environments: a systematic review of the association
between the physical environment and adult weight status, the SPOTLIGHT project. BMC
Public Health, 2014. 14(1): p. 1-15.

231.

McCormack, G.R., et al., Physical activity patterns in urban neighbourhood parks: insights
from a multiple case study. BMC Public Health, 2014. 14: p. 962.

232.

Metcalf, B., W. Henley, and T. Wilkin, Effectiveness of intervention on physical activity of
children: systematic review and meta-analysis of controlled trials with objectively measured
outcomes (EarlyBird 54). British Medical Journal, 2012. 345.

233.

Ng, E. and P. de Colombani, Framework for Selecting Best Practices in Public Health: A
Systematic Literature Review. Journal of Public Health Research, 2015. 4(3): p. 577.

234.

Craig P., D.P., Macintyre S., Michie S., Nazareth I., Petticrew M., Developing and evaluating
complex interventions: new guidance. . 2008, MRC: www mrc ac
uk/Utilities/Documentrecord/index htm?d=MRC004871.

235.

Breuer, E., et al., Using theory of change to design and evaluate public health interventions:
a systematic review. Implementation Science, 2016. 11(1): p. 63.

236.

Sally Downs Associates and Alison Milward Associates, Green Spaces and Sustainable
Communities. Final Report to BIG. 2008, Big Lottery London.

237.

Elliott, L.R., et al., How do brochures encourage walking in natural environments in the UK? A
content analysis. Health Promot Int, 2016.

238.

Chadderton, C., et al., Health impact assessment in the UK planning system: the possibilities
and limits of community engagement. Health Promot Int, 2013. 28(4): p. 533-43.

239.

Richardson, J., et al., Building HIA approaches into strategies for green space use: an
example from Plymouth's (UK) Stepping Stones to Nature project. Health Promot Int, 2013.
28(4): p. 502-11.

240.

Health Scotland, et al., Health Impact Assessment of greenspace A Guide. 2008.

241.

Poland, B., G. Krupa, and D. McCall, Settings for Health Promotion: An Analytic Framework to
Guide Intervention Design and Implementation. Health Promotion Practice, 2009. 10(4): p.
505-516.

100

What Works briefing on natural environment based health interventions
242.

Morris, J., et al., Interventions: Behaviour change. Lessons learned from interventions and
evaluations. 2012, Forest Research Farnham

243.

Abraham, C., et al., The UK national institute for health and clinical excellence public health
guidance on behaviour change: A brief introduction. Psychology, Health & Medicine, 2009.
14(1): p. 1-8.

244.

Michie, S., et al., The Behavior Change Technique Taxonomy (v1) of 93 hierarchically
clustered techniques: Building an international consensus for the reporting of behavior
change interventions. Ann Behav Med, 2013. 46.

245.

Michie, S., M.M. van Stralen, and R. West, The behaviour change wheel: A new method for
characterising and designing behaviour change interventions. Implementation Science : IS,
2011. 6: p. 42-42.

246.

Michie, S., L. Atkins, and R. West, The Behaviour Change Wheel (Behavior Change Wheel) - A
Guide To Designing Interventions. 2nd ed, ed. S. Publishing. 2014.

247.

Natural England and Big Lottery Fund, Greening the inner city: Green spaces and local
people. Learning from six London-based projects about involving people in green space
improvements. 2013.

248.

National Institute for Health and Care Excellence, Community engagement: improving health
and wellbeing and reducing health inequalities, in NICE guideline [NG44]. 2016.

249.

Lorenc, T., et al., Cultures of evidence across policy sectors: systematic review of qualitative
evidence. European Journal of Public Health, 2014. 24(6): p. 1041-1047.

250.

Iconic, Process Evaluation of Health Centres Using Greenspace. 2015, NHS Greater Glasgow
and Clyde.

251.

Natural England and Big Lottery Fund, Making partnerships work. 2013.

252.

Bloomfield, D., What makes nature-based interventions for mental health successful? British
Journal of Psychiatry, 2017. In press.

253.

Forestry Commission Scotland, A strategic framework. Woods In and Around Towns (WIAT)
programme 2015-2020; Phase 4 sustaining delivery. 2015: Edinburgh

254.

Macintyre, S. and M. Peticrew, Good intentions and recieved wisdom are not enough. Journal
of Epidemiol Community Health, 2000. 54: p. 802-803.

255.

Gould, K. and T. Lewis, The Environmental Injustice of Green Gentrification: Socio-ecological
Change in the Neighborhoods of Brooklyn. Conference Papers -- American Sociological
Association, 2009: p. 1.

256.

O'Brien, L. and J. Morris, Well-being for all? The social distribution of benefits gained from
woodlands and forests in Britain. Local Environment, 2013: p. 1-28.

257.

O'Brien, E. and J. Morris, Active England: The Woodland Projects. 2009, Forest Research
Farnham

258.

Natural England and Big Lottery Fund, Here to stay: Building legacy from Access to Nature.
2013.

259.

Masters, R., et al., Return on investment of public health interventions: a systematic review.
Journal of Epidemiology and Community Health, 2017.

260.

Saraev, V., Economic benefits of greenspace: A critical assessment of evidence of net
economic benefits. 2012, Forestry Commission: Edinburgh

101

What Works briefing on natural environment based health interventions
261.

Chen, X., Urban Nature’s Health Effects and Monetary Valuation: A Systematic Review. 2016,
NINA.

262.

Wolf, K.L. and A.S. Robbins, Metro nature, environmental health, and economic value.
Environ Health Perspect, 2015. 123(5): p. 390-8.

263.

Papathanasopoulou, E., et al., Valuing the health benefits of physical activities in the marine
environment and their importance for marine spatial planning. Marine Policy, 2016. 63: p.
144-152.

264.

White, M.P., et al., Recreational physical activity in natural environments and implications
for health: A population based cross-sectional study in England. Preventive Medicine, 2016.

265.

Cavil, N., H. Rutter, and R. Gower, Economic assessment of the health benefits of walking on
the Wales Coast Path. 2016.

266.

Canning, S., R. Millar, and K. Moore, Measuring the Health Impacts of Scotland’s Canals, in
Unknown. 2012.

267.

Ambrose-Oji, B., et al., An Evaluation of the WIAT Challenge Fund: Changing use patterns,
the value of recreation and health benefits, and lessons learned 2014, Forest Research
Farnham

268.

Regeneris Consulting, The Economic Contribution of The Mersey Forest’s Objective One
Funded Investments 2009, Report for the Mersey Forest.

269.

Lovell, R., et al., What are the health and well-being impacts of community gardening for
adults and children: a mixed method systematic review protocol. Environmental Evidence,
2014. 3(1): p. 20.

270.

Ohly, H., et al., A systematic review of the health and well-being impacts of school gardening:
synthesis of quantitative and qualitative evidence. BMC Public Health, 2016. 16(1): p. 1-36.

271.

Federation of City Farms and Community Gardens. In your area. [cited Accessed 2016;
Available from: https://www.farmgarden.org.uk/your-area.

272.

Royal Horticultural Society. Commnuities and community gardening [cited Accessed 2016;
Available from: https://www.rhs.org.uk/communities.

273.

Alaimo, K., et al., Amplifying Health Through Community Gardens: A Framework for
Advancing Multicomponent, Behaviorally Based Neighborhood Interventions. Current
Environmental Health Reports, 2016: p. 1-11.

274.

Tendring District Cuncil. Dig4Jaywick Community Garden. [cited Accessed 2016; Available
from: http://www.tendringdc.gov.uk/business/regeneration/jaywick/jaywickneighbourhood-team/dig4jaywick-community-garden.

275.

Friedli, L., Social prescribing for mental health – a guide to commissioning and delivery. 2008,
CSIP North West Social Prescribing Development Project.

276.

World Health Organization. Health-promoting schools: a healthy setting for living, learning
and working. . 1998 [cited 2015 14 September 2015].

277.

Jepson, R., R. Robertson, and H. Cameron, Green prescription schemes: mapping and current
practice. 2010, NHS Scotland Edinburgh

278.

Draper, C. and D. Freedman, Review and Analysis of the Benefits, Purposes, and Motivations
Associated with Community Gardening in the United States. Journal of Community Practice,
2010. 18(4): p. 458 - 492.

102

What Works briefing on natural environment based health interventions
279.

Guitart, D., C. Pickering, and J. Byrne, Past results and future directions in urban community
gardens research. Urban Forestry & Urban Greening, 2012. 11(4): p. 364-373.

280.

Zick, C.D., et al., Harvesting more than vegetables: The potential weight control benefits of
community gardening. American Journal of Public Health, 2013. 103(6): p. 1110-1115.

281.

Carney, P.A., et al., Impact of a community gardening project on vegetable intake, food
security and family relationships: a community-based participatory research study. J
Community Health, 2012. 37(4): p. 874-81.

282.

Whear, R., et al., What is the impact of using outdoor spaces such as gardens on the physical
and mental well-being of those with dementia? A systematic review of quantitative and
qualitative evidence. J Am Med Dir Assoc, 2014. 15(10): p. 697-705.

283.

Shinew, K.J., T.D. Glover, and D.C. Parry, Leisure spaces as potential sites for interracial
interaction: community gardens in urban areas. Journal of Leisure Research, 2004. 36(3): p.
336-355.

284.

Wakefield, S., et al., Growing urban health: Community gardening in South-East Toronto.
Health Promotion International, 2007. 22(2): p. 92-101.

285.

Ohly, H., et al., A systematic review of the health and well-being impacts of school
gardening., in PROSPERO International prospective register of systematic reviews, C. York,
Editor. 2014.

286.

Marsh, K., E. Bertranou, and K. Samanta, Cost-benefit analysis and social impact bond
feasibility analysis for the Birmingham Be Active scheme. 2011, Matrix evidence:
Birmingham.

287.

Bedser, S. and K. Crevin, Birmingham Active Parks in MOVE Congress. 2013.

288.

Rabiee, F., A. Robbins, and M. Khan, Gym for Free: The short-term impact of an innovative
public health policy on the health and wellbeing of residents in a deprived constituency in
Birmingham, UK. Health Education Journal, 2015. 74(6): p. 691-704.

289.

Frew, E.J., et al., Cost-effectiveness of a community-based physical activity programme for
adults (Be Active) in the UK: an economic analysis within a natural experiment. British
Journal of Sports Medicine, 2014. 48(3): p. 207-212.

290.

Sport England, Active design case study: Active Parks Birmingham, let’s take this outside.
2017.

291.

Saxon, M. and L. Lowe, Active Communities: ParkLives Year One. 2015.

292.

Forestry Commission Scotland and NHS Scotland, Branching Out 2017: Edinburgh

293.

Forestry Commission Scotland, Branching Out - Greenspace on referral. 2009: Edinburgh

294.

Forestry Commission Scotland, Woods for Health. 2009: Edinburgh.

295.

Cathrine, K., Branching Out Resource Guide 2009, Forestry Commission Scotland Edinburgh

296.

New Economics Foundation, Five ways to wellbeing 2008: London.

297.

Wilson, N., Branching Out: Greenspace and conservation on referral 2009, Forestry
Commission Scotland; NHS GGC; GCPH; Glasgow and Clyde Valley Green Network
Partnership.

298.

Willis, K.J. and L.M. Osman, Branching Out Economic Study 2016, CJC Consulting Oxford

299.

Willis, K., et al., Green space and health benefits: a QALY and CEA of a mental health
programme. Journal of Environmental Economics and Policy, 2015: p. 1-18.

103

What Works briefing on natural environment based health interventions
300.

Shephard & Moyes LTD and Trilein, Come Outside! Case study. 2016, Communities First;
Welsh Government; Natural Resources Wales; Big Lottery

301.

Morris, G., Reconfiguring environmental public health for an ecological era. Journal of
Environmental Health Research 2011. 11(2): p. Editorial

302.

Ogilvie, D., et al., Assessing the Evaluability of Complex Public Health Interventions: Five
Questions for Researchers, Funders, and Policymakers. Milbank Quarterly, 2011. 89(2): p.
206-225.

303.

Greenspace Scotland, Health Impact Assessment of greenspace: A Guide. 2008.

304.

Big Lottery Fund, C. and New Economics Foundation, Well-being evaluation tools: A ‘how to’
handbook. 2009.

305.

Miake-Lye, I.M., et al., What is an evidence map? A systematic review of published evidence
maps and their definitions, methods, and products. Systematic Reviews, 2016. 5(1): p. 28.

306.

Rutter, H. and K. Glonti, Towards a new model of evidence for public health. The Lancet,
2017. 388: p. S7.

307.

National Health Service, NHS five year forward view. 2014, NHS England; Public Health
England; Monitor; Care Quality Commission.

308.

HM Government, A Green Future: Our 25 Year Plan to Improve the Environment, Department
for Environment Food and Rural Affairs, Editor. 2018: London.

309.

Lovell, R., Health and the Natural Environment: A review of evidence, policy, practice and
opportunities for the future. 2018, University of Exeter Medical School: Report for
Department for Environment Food and Rural Affairs. London.

104

What Works briefing on natural environment based health interventions

Appendix 1. London Workshop
Held 13th November 13:00 to 16:00 at Nobel House, London
The aim of the workshop was to discuss the findings of the What Works briefing on natural
environment based health interventions and to clarify implications for Government policy as well as
for practice on the ground. The workshop was intended for those developing and delivering policy
relating to health and natural environments as well as those providing services to communities. It
was attended by representatives of national Government departments and delivery agencies, Local
Government, environmental and health non-governmental organisations, private sector, and
academics.
During the workshop the participants consider three key questions:
1. What is the role of Government (national and local) in supporting the use of natural environments
for health purposes? Where should leadership come from (is leadership even needed or wanted)?
2. How can evidence of the potential of natural environments to promote health support
Government policy and delivery priorities? How do we in practice integrate this evidence into
different and emerging policy agendas (including contributing to the work of the new Parks Action
Group)?
3. What else is needed to support and enable improved practice?
Agenda
12:30 – 13:00
13:00
13:10

Arrival
Introductions, background to project and aim for the day
Sharing the results of the review
1. Evidence of benefit – Children, Urban, Marginalised Groups;
2. What works? Delivery, Cost-effectiveness, Challenges

13:30

Policy and practice context
• Defra
• Dorset Public Health
• The Conservation Volunteers

13:45
14:00

Responses and questions
Discussion of key questions
• What is the role of Government (national and local) in supporting
the use of natural environments for health purposes?
• Where should leadership come from (is leadership even needed
or wanted)?
• How can evidence of the potential of natural environments to
promote health support Government policy and delivery
priorities? How do we in practice integrate this evidence into
different and emerging policy agendas (including contributing to
the work of the new Parks Action Group)?
• What else is needed to support and enable improved practice?
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15:30

15:45
16:00
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Identify key actions or needs for different sectors
• Leadership
• Role of government
• Facilitation of and support for activity
• Evidence
Next steps and Actions
Close
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Appendix 2. Examples of natural environment based health interventions
A brief survey of natural environment based health interventions conducted for this review shows
that there is a considerable amount of activity. Using the same format and approach as in Table 2,
Error! Reference source not found. 7 provides illustrative examples of different natural environment
based interventions.
Included actions may not explicitly have been described as ‘health interventions’, however it might
be that mechanisms included in the intervention or the delivery strategies may plausibly lead to
improved health outcomes. A number of interventions are included more than once as the activities
may operate at, or have outcomes at multiple levels. For example, the inclusion of Forestry
Commission Scotland’s ‘Woods In and Around Towns’52 intervention in many categories
demonstrates the multiple levels at which this, as with many other natural environment based
health interventions, operate.
Empty cells do not indicate that there are no examples of this type of activity, rather, that none were
found within the timeframe of this review. The majority of entries are hyperlinked to more
information on the intervention.
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Table 7. Examples of natural environment based health interventions

Remote
exposure
(through
window,
TV)

Natural
environment
intervention

Population level health promotion
• Natural Estates - getting green in
London's housing heartland (Urban
greening around homes,
workplaces; Increase biodiversity of
NEs)
• Lost Effa, collaborative
environmental improvement
programme (Greening home, work,
education environments; Increase
biodiversity of NEs)

Targeted prevention
• Natural Estates - getting green in
London's housing heartland
(Targeted urban greening around
homes, workplaces; Increase
biodiversity of NEs)

Built
environment
intervention
Social
intervention
Organisational • Space standards (e.g. ANGST)
intervention
(Increase understanding of benefits
of presence of NEs around
home/workplace to health in key
professions; Modify practice and
space/building standards)
Incidental
Natural
• Manchester City of Trees
exposure/use environment
(Increasing street trees & greenery;
intervention
Greening home, work, education
environments)
• Green active travel (green
commuter routes)
• Improving the River Wandle Park
(Increase biodiversity; Modification
108

Therapeutic
• Bringing the Outdoors Indoors
(Greening care home/hospitals
grounds; Increase visible
biodiversity of NEs)
• NHS Scotland Greenspace projects
(Creating new greenspaces;
modifying existing greenspaces)

• Use of Virtual Reality in health care
settings

• Woods In and Around towns
(Improving quality of NEs)
• NHS Scotland’s Greenspace Project
(Increase greenspace; Improve
connectivity and configuration of
greenspaces to facilitate physical
activity; Increase biodiversity)

• TCV Bringing the outdoors indoors
(Greening care home/hospitals
grounds)
• NHS Scotland’s Greenspace Project
(Increase greenspace; Improve
connectivity and configuration of
greenspaces to facilitate physical
activity; Increase biodiversity)
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•

•

•

•
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of park features to meet needs of
multiple user groups)
Natural Estates - getting green in
London's housing heartland (Urban
greening around homes,
workplaces; Increase biodiversity of
NEs)
Lost Effa, collaborative
environmental improvement
programme (Greening home, work,
education environments; Increase
biodiversity of NEs)
NHS Scotland’s Greenspace Project
(Increase greenspace; Improve
connectivity and configuration of
greenspaces to facilitate physical
activity; Increase biodiversity)
Swansea Westway (Creation of
greenways)
PECT’s Green Wheel (Improving
physical access to NE)

Built
environment
intervention

•

Social
intervention

• Art in the Park (Community events
in NE)
• Twenty’s plenty (Improving
(perceptions of) safety of using and
accessing NEs)
• Woods In and Around Towns
(Community events in NE)

• Improving the River Wandle Park
(Increase biodiversity; Modification
of park features to meet needs of
multiple user groups)
• River Crane restoration Increase
greenspace; Improve connectivity
and configuration of greenspaces to
facilitate physical activity; Increase
biodiversity)
• Tree Planting for Wellbeing in
Liverpool region ((Greening home,
work, education environments)

• Park/outdoor gyms (Improving
facilities (benches, toilets, lighting
etc.) of NE)
• NHS Scotland Greenspace projects
(new facilities in greenspaces)
• Birmingham Parklives (Use of NE
as non-specific setting for physical
activity)
• Paths for all (Use of NE as a nonspecific setting for physical activity)
• Woods In and Around Towns
(Community events in NE; Use of
NE as non-specific setting for
physical activity; Improving
(perceptions of) safety of NEs)
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Intentional
use
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Organisational • Woods In and Around Towns
intervention
(Increase understanding of benefits
of NEs to health in key professions
(e.g. planning)
• Space standards (e.g. ANGST)
(Increase understanding of benefits
of presence of NEs around
home/workplace to health in key
professions; Modify practice and
space/building standards)
Natural
• Pocket parks project (Increasing
environment
urban park number and proximity)
intervention
• Green active travel (green
commuter routes)
• Bristol park connectivity and
facilities (Improve connectivity and
configuration of greenspaces to
facilitate physical activity;
Modification of park features (e.g.
>tree cover, flower beds) to meet
needs of multiple user groups; green
commuter routes)
• Connswater Community Greenway
(Improve connectivity and
configuration of greenspaces to
facilitate physical activity; Increase
biodiversity; Modification of park
features to meet needs of multiple
user groups; green commuter
routes)
• Improving Ladywell Fields
(Increase biodiversity of NEs (MH,
QoL)

• Space standards (e.g. ANGST)
(Increase understanding of benefits
of presence of NEs around
home/workplace to health in key
professions; Modify practice and
space/building standards)

• Pro-Active Minds (Conservation
activities for people at risk of poor
mental health)
• Ecominds (gardening and
conservation activities for people at
risk of poor mental health)
• RHS Community gardening (NE
based physical activity)
• Sensory trails (Targeted
improvement of access to the natural
environments)
• Walking with Wheels (Improving
accessibility of NE)
• Woods In and Around Towns
(Improve connectivity and configure
greenspaces to facilitate physical
activity; Improving accessibility of
NE)
• River Crane restoration Increase
greenspace; Improve connectivity
and configuration of greenspaces to
facilitate physical activity; Increase
biodiversity)

• Walking routes around Ninewells
hospital site (NE based physical
activity)
• Branching Out (Therapeutic
conservation activities)
• Care farming for drug and alcohol
dependency rehabilitation and
recovery at Uncllys farm
(Therapeutic NE based activities)
• Ecominds (Therapeutic horticulture,
conservation activities etc.)
• Inclusive volunteering project
(Conservation activities)
• Sensory trails (Therapeutic NE
based activity)
• Pro-Active Minds (Conservation
activities for people at risk of poor
mental health)
• NHS Scotland Greenspace projects
(Creating new greenspaces;
modifying existing greenspaces)
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Built
environment
intervention

Social
intervention
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• Improving the River Wandle Park
(Increase biodiversity; Modification
of park features to meet needs of
multiple user groups)
• Natural Estates - getting green in
London's housing heartland (Urban
greening around homes,
workplaces; Increase biodiversity of
NEs)
• The Greenlink in North Lanarkshire
(Increase greenspace; Improve
connectivity and configuration of
greenspaces to facilitate physical
activity; Modification of features to
meet needs of multiple user groups;
green commuter routes)
• NHS Scotland’s Greenspace Project
(Increase greenspace; Improve
connectivity and configuration of
greenspaces to facilitate physical
activity; Increase biodiversity;
Modification of features to meet
needs of multiple user groups; green
commuter routes)
• Connswater Community Greenway
(Improving physical access to NE;
Improving facilities (benches,
toilets, lighting etc.) of NE)
• Open access legislation (Increasing
‘access’ to an environment through
legislation or policy change)

• The Greenlink (Improving physical
access to NE)
• Park/outdoor gyms (Improving
facilities)
• NHS Scotland Greenspace projects
(new facilities in greenspaces)
• Actif Woods Wales (Targeted
promotion of NE for at risk;
Targeted promotion of use of NE for
specific outcomes; Targeted specific

• A Dose of Nature (Nature based
social prescription activities)
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• England Coast Path (Increasing
access to an environment through
legislation or policy change)

•
•
•
•

•
•

•

•

112

environmental community events in
NE)
Mosaic for 16-25 year olds
(Targeted promotion of use of NE
for specific outcomes)
Forest Schools (Modifying
work/educational practices to
facilitate and integrate use to NE)
Paths for all (Use of NE as a setting
for physical activity)
Woods In and Around Towns
(Targeted specific environmental
community events in Natural
environments; NE based physical
activity; Targeted promotion of use
of NE for specific outcomes)
Offenders in Nature (Use of NE as a
setting for skills etc. development)
London Wildlife Trust’s Budding
together (Targeted NE based
activities for people at risk of poor
mental health)
Nature4Health (Targeted specific
environmental community events in
Natural environments; NE based
physical activity; Targeted
promotion of use of NE for specific
outcomes; Targeted specific
environmental community events in
NE)
Growing Health projects (Targeted
specific horticultural based physical
activity; Targeted promotion of use
of NE for specific outcomes)

• Paths for all (Use of NE as a setting
for targeted therapeutic physical
activity)
• Mindscape (Engaging people with
dementia with the NE)
• Dandelion Time (Targeted
therapeutic use of NE for children)
• Wandering in the Woods (Use of NE
as a setting for targeted therapeutic
physical activity for people with
Dementia)
• Brightlife, Go Wild ((Nature based
social prescription activities)
• Growing Well project (Therapeutic
environmental activities)
• NHS Scotland’s Greenspace Project
(Use of NE as a setting for targeted
therapeutic activity)
• Phoenix futures recovery through
nature (Targeted NE based recovery
programme)
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Organisational • Woods In and Around Towns
intervention
(Increase understanding of benefits
of NEs to health in key professions)
• Space standards (e.g. ANGST)
(Increase understanding of benefits
of presence of NEs around
home/workplace to health in key
professions; Modify practice and
space/building standards)

• NHS and Ramblers Medal Routes
(targeted led walking groups)
• Southdowns NPA’s Green Open
Spaces for Health (targeted NE
interventions)
• Eryri Walking Club for blind and
visually impaired (targeted NE
based physical activity project)
• Wildspace, Yourspace (Targeted
specific environmental community
events in Natural environments; NE
based physical activity; Targeted
promotion of use of NE for specific
outcomes)
• Woods In and Around Towns
(Increase understanding (e.g.
Provide training) of potential ways
to use NEs to prevent poor health;
Support staff to build intentional use
of NE into working, educational
practices)
• NHS and Ramblers Medal Routes
(targeted led walking groups)

Key: NE (Natural Environment); MH (Mental health); PH (Physical health); QoL (Quality of life); HB (Health behaviours); Rcv (Recovery)
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Appendix 3. Theory of Change for public health interventions checklist
Table 8. Theory of Change for public health interventions checklist
(reproduced from Breuer, et al., [235])
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Endnotes
i

Professor Kevin Fenton: Public Health England National Director for Health and Wellbeing
Defined by the WHO as ‘an act performed for, with or on behalf of a person or population whose purpose is
to assess, improve, maintain, promote or modify health, functioning or health conditions’
3
Ecominds
4
Heritage Lottery Fund Parks for People
5
Moor to Enjoy
6
SNH Green Infrastructure programme
7
Get Hooked on Fishing
8
Ways to Wellness
9
Wyre Forest learning and physical disability gardening project
10
MENE 2015-2016
11
UN SDGs
12
NPPF
13
Pocket parks research at Salford University
14
England’s Accessible Natural Greenspace Standard
15
Welsh space standard
16
New York Highline
17
Cuts to Birmingham Parks threatens Active Parks programme
18
UN SDGs
19
Scottish Government greenspace indicator
20
SNH Green Infrastructure programme
21
https://www.ruralhealthinfo.org/community-health/health-promotion/1/barriers
22
Physical Activity guidelines
23
Start Active, Stay Active
24
Everybody active, every day
25
MENE
26
NICE evidence statement 2009 (work is underway to update guidance on physical activity environments)
27
Get Hooked on Fishing
28
NICE guidance outdoor play in school setting
29
NICE settings based approaches to increasing children’s physical activity
30
MENE children’s indicator
31
NICE settings based approaches to increasing children’s physical activity
32
Scottish Government’s 5 step process for designing and evaluating behaviour change interventions
33
Grounds for learning play project
34
Walking for Health
35
Be Active aims
36
Be Active Scotland
37
Active Parks piloting
38
Park Lives
39
Beactive directory and Parklives directory
40
Equally Well - The Report of the Ministerial Task Force on Health Inequalities
41
The Five Ways to Wellbeing framework was developed by the New Economics Foundation for the UK
Government’s Foresight programme. The Five ways are: 1) connect; 2) be active; 3) take notice; 4) keep
learning; and 5) give.
42
Branching Out resources
43
The evaluators asked participants to report how they felt before and then after taking part in activities on
the same survey form, it is not clear when the survey was completed by participants
44
Educational Endowment toolkit
45
Educational Endowment toolkit, outdoor education
46
MRC RCT guidance
47
MRC Natural Experiment guidance
48
HEAT
49
Evaluation Support Scotland
ii
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50

GI NW toolkit
The Social Value Act
52
Woods In and Around Towns
51
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