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2 EXECUTIVE SUMMARY
Health
The presence of green spaces is associated with reduced all-cause mortality and
reduced cardiovascular mortality. This is likely by reducing the risk of noncommunicable diseases associated with reduced physical activity and mental
stress. The most benefits are achieved through green space visibility and utility.
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Research highlights the importance of accessibility, size, quality and distance to such
spaces to maximise use.
Quality
The features in a green space are important to support the physical and wellbeing
outcomes of green spaces. Perceived quality is related to a variety of greenery
types including trees, lawns, water and features that attract wildlife. Walking paths,
signage and local services are also important. Variation in the number of
perceivable landscapes provides a greater variety of benefits.
Perceived Safety
Perceived safety is an important motivator for green space visits and utility.
Perceived personal visibility (openness) and the visibility of nearby dwellings
contribute to feelings of natural surveillance. Therefore, dense, isolated areas with
low visibility of local human activity and a lack of lighting may be associated with
reduced safety. Similarly, a lack of maintenance and signs of vandalism contribute
to feelings of anti-social behaviour and lower utility. Access to green spaces by safe
road crossings is important to encourage utility.
Physical Activity
Access to larger, attractive green spaces is associated with more walking and
recreational physical activity. Smaller green spaces may not be able to encourage
physical activity. Local access (preferably <500m) is important for the frequency of
visits. Shade provided by tree cover, benches and paths support recreational
walking. High-quality green spaces are important contributors to child physical
activity as variations in vegetation and elevation encourage play and may affect
cognitive and motor skill development. Sports facilities and playground amenities
also contribute to child and adolescent physical activity.
Wellbeing
Higher quality green spaces contribute to overall neighbourhood wellbeing.
Streetscape scenery such as street trees and views of green spaces are associated
with reduced stress.
Social Cohesion
Views of from home and perceived access to and utility of green spaces is related
to social cohesion. This is enhanced by green space maintenance such as the
absence of vandalism or litter. Green spaces provide areas for many types of social
activities such as hosting local events, enjoyment of nature and sports activities.
Attractive areas with a variety of maintained greenery types enhance a sense of
place and natural heritage.

3 INTRODUCTION
Urban and natural green spaces are associated with a variety of positive health
outcomes and alleviate the impact of urban stressors. Providing public open space
for all, by sex, age, or disability, is part of the United Nations Sustainable
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Development Goals framework (11.7 UN (SDGs 2015) ). There is currently no
legislation in the UK for the provision of public spaces (The Parliamentary Office of
Science and Technology 2016) although its conservation is encouraged by the
Natural Environment White Paper (2012).
Despite this, green space has declined in many urban areas in England since 2000
(Dallimer, Tang et al. 2011). Public Health England recommends that healthy
neighbourhoods have a high level of walkability, access to services and connectivity
(Pinto, Bird et al. 2017). Providing green spaces and green walkways can help
achieve these recommendations.

3.1 PURPOSE OF THIS REPORT
This document provides a brief state of the evidence for the association of green
space and health with a particular focus on British studies. The districts of Hampshire
provide proportionally low levels of urban green spaces. Although there is natural
green space such as woodlands or grasslands, evidence suggests that these natural
green spaces may be inaccessible to many residents, leaving them with no contact
with this resource (Table 4).
This report also briefly investigates the research methods used to define green
spaces and the importance of considering accessibility and quality of green space
for health outcomes. This is concluded with a summary of practical guidelines for
green space planning.

4 DEFINING GREEN SPACE
There is no formal definition of green space (Taylor, Hochuli 2017). Published research
relies on definitions provided by land cover databases, local authority data (such as
Bristol GIS database) and survey participant perceptions. Perceived observations of
the environment by individuals have been found to match well to objective
estimates and can serve as a proxy measure (Coldwell, Evans 2018). Land cover
databases are produced using satellite methods and definitions often change by
year. Local authority data may use land cover data that is then supported by
ground truth data1.
Urban green space refers specifically to vegetated surfaces that are in contact with
urban and suburban land. This may exclude country parks, woodlands, golf courses,
and national parks that are not directly accessible to populated areas. This is an
important consideration when using objective assessments of local green space as
most studies are in relation to a participant’s home at the postcode or small area
level. Analyses at the small area level are prone to statistical fallacy in that they
assume equal accessibility within the area and ignore the relevant accessibility of
neighbouring wards.

Ground truth refers to visiting locations in person to confirm data provided by satellite
measures.
1
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4.1 LAND COVER DATA
Land cover databases for the UK classify green space into three main forms of
grassland, woodland and arable land. Features such as parks and sports grounds
are defined under land use characteristics and may not be identifiable by land
cover data alone (Table 1).

Natural

Grass

Arable

Artificial

Table 1 Categorising green space by land cover datasets

CORINE 2012
Urban Green Areas
Sport, Leisure Facilities

LCM 2015
Not defined – Classified under
improved grassland and
woodland.

Description
Parks bordered by
urban land.
Camping, sports,
golf, leisure parks.
Crops, nurseries,
produce

Non-Irrigated Arable Land

Arable & Horticulture

Pastures

Improved Grassland

Grass, floral, may be
used for grazing

Forestry (broad-leaved,
coniferous, mixed), natural
grassland, moors.

Land cover and land use are
similar descriptions.

Trees, shrubs,
minimally modified.

CORINE - Coordination of Information on the Environment
LCM – Land Cover Map

The CORINE Land Use Classification (Coordination of Information on the
Environment) is a 44-class definition using satellite data, map references and aerial
photography to produce land cover data at a scale of 1:100,000 (EEA ref). It
provides full coverage of land use but only to larger spaces (25 ha) for 2012 (Figure
1). Its five main groups include artificial, agricultural, natural, wetlands and water
bodies.
Land Cover Map data (LCM2015) is provided by the Centre for Ecology and
Hydrology at a scale of 25m2 per pixel. It does not include land use data. The
Generalised Land Use Database (GLUD) is an Ordnance Survey sourced data that
captures land use and land cover at a scale of 1:1250 /5m2 (small area level) for
England (Harrison 2006). GLUD and CORINE were found to capture green space
quantity similarly with a reasonable agreement for health outcomes (Mitchell, AstellBurt et al. 2011).
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Land Cover Map 2015 via digimap

CORINE via UK Land Cover Atlas

Figure 1 Examples of difference in scale provided by land cover data.

4.2 ACCESSIBLE NATURAL GREEN SPACE STANDARD
Although the presence and visibility of green space alone appear to provide health
benefits [section 5], stronger outcomes are likely obtained by visiting such spaces for
recreation. Large natural areas may not be accessible to the public, particularly for
urbanised communities. Recognising this issue, Natural England developed a
recommended standard for accessible natural green space, defined as natural
land that is also potential wildlife habitat (Box 1). Through contact with local
agencies, trusts and relevant public bodies, the known accessibility of natural
spaces is assessed by these standards.
Box 1 Accessible Natural Green space Standard (ANGSt) Recommendations for green space by
Natural England, 2010.

Natural Green space should be:






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 kilometre 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.

4.3 QUALITY ASSESSMENT
The Neighbourhood Green Space Tool (NGST) and follow up Natural Environment
Scoring Tool (NEST) are available to assess the quality of urban and natural green
spaces using a point system (Gidlow, van Kempen et al. 2018, Gidlow, Ellis et al.
2012). A summary of the domains considered are in Table 2. Several audits have
been performed to assess suitability across a range of green environments.
For example, in an assessment of Stoke-on-Trent using NGST, the lowest scores were
found for aesthetics and natural features whilst highest scores were found for
accessibility, utility and (lack of) incivilities. Although the differences were small,

7
higher SES areas generally scored higher points than deprived areas (Gidlow, van
Kempen et al. 2018).
Table 2 NEST tool domains summary

Domain
Access
Recreational Facilities
Amenities
Aesthetics
Incivilities
Natural features
Utility

Examples of
Pathways – access points, quantity,
quality
Quantity and quality – sports grounds,
playgrounds, informal open spaces
Benches, bins, toilets, cafes
Natural - Foliage
Artificial – Water features, artwork
Litter, vandalism, signs of substance
abuse
Blue space, views, forestry
Suitability for sports, walking, socialising,
wildlife watching.

5 OVERVIEW OF HEALTH OUTCOMES
Green space has been associated with health benefits for centuries but only in
recent years has research begun to assess these outcomes empirically. Three recent
systematic reviews, one focusing on urban green space and the others on
generalised ‘greenness’ all found exposure to green space was significantly
associated with reduced all-cause and cardiovascular mortality (Kondo, Fluehr et al.
2018, van den Bosch, Ode Sang 2017, Twohig-Bennett, Jones 2018).
A 2015 academic review suggested there was strong evidence for the association of
objectively measured green space with perceived mental health (van den Berg,
Wendel-Vos et al. 2015). A similar review found mostly significant reductions of poor
mental health risk in relation to green space exposure (Gascon, Triguero-Mas et al.
2015). In children, a recent systematic review found that access to green space was
associated with better child health, mental wellbeing and cognitive development
(McCormick 2017).

5.1 MECHANISMS
The pathways to these outcomes are currently unclear. There is strong evidence for
the effect of green space for improving mood and reducing heat stress with weaker
evidence for physical activity (van den Bosch, Ode Sang 2017). Theoretical
pathways suggest that green space has restorative properties by reducing exposure
to urban stressors such as pollution and noise. It provides space for people to be
active in a low-stress environment and provides areas for people to gather and
meet with others, both important for wellbeing (Figure 3).

<Produce own imagery?> Figure 2
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Source: (Markevych, Schoierer et al. 2017)

Source: (Shanahan, Bush et al. 2016)

5.2 EVIDENCE LIMITATIONS
The current evidence base is limited by predominantly cross-sectional studies that
limit conclusions on causality. For example, poor mental health may lead to fewer
interactions with green space rather than green space exposure causing a reduced
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risk of mental health issues. Whilst objective quantity and distance have been
assessed, there is limited work on the impact of quality and types of green spaces on
health outcomes, particularly using quality assessment tools. Many of the benefits of
green space may depend on the accessibility and utilisation of such spaces, which
in turn depends on their features and qualities. This issue will be discussed later in this
report after a review of the current research into green space health outcomes.

6 EVIDENCE FOR HEALTH OUTCOMES
6.1 PHYSICAL HEALTH
Studies using British data have supported the physical health outcomes found in
systematic reviews utilising global studies, particularly for mortality.
Mortality
Generalised analyses of England using land use and cover data (2001, 2005) at the
local authority level found that all-cause and cardiovascular mortality was lower in
areas with a greater quantity of green space. The association was strongest in
deprived areas (using IMD) (Lachowycz, Jones 2014, Gidlow, Smith et al. 2016),
households with a low income (Mitchell, Popham 2008), and in men (Richardson,
Mitchell 2010). A recent meta-analysis suggests the cardiovascular outcomes may
be related to the significant improvement of green space on blood pressure, and
heart rate (Twohig-Bennett, Jones 2018).
Type II Diabetes
Localised studies in Leicestershire (Bodicoat, O'Donovan et al. 2014) and Norfolk
(EPIC) (Dalton, Jones et al. 2016) using land cover buffers around the home (3km
and 800m) both found higher quartiles of green space was associated with reduced
type II diabetes and a 19% lower risk of developing diabetes.
Cognitive Health
A recent study using the Lothian Birth Cohort (Scotland) (Cherrie, Shortt et al. 2018)
found that using a 1500m home buffer, public park availability across the lifecourse
was associated with an improved cognitive function in later life. This effect was
strongest for women and those of low socioeconomic status. Cognitive health is
supported by the social interaction and physical activity opportunities provided by
green space.
Obesity
Systematic reviews of global studies suggest a weak and inconsistent association of
BMI and green space in adults (Kondo, Fluehr et al. 2018, Lachowycz K., Jones 2011).
However, a study of middle-aged adults using over 333,000 participants from UK
Biobank suggested that the density of ‘greenness’ (private or public) was associated
with lower BMI (Sarkar 2017). This was possibly due to higher greenness being
associated with more active travel.
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In a recent study of children, using the Millennium Cohort Study, low levels of local
green space and lack of access to a garden were associated with childhood
obesity in low education households. In higher educated households, living in a
perceived poor quality neighbourhood area (assessed by surveyors for litter, traffic,
vandalism) was associated with childhood obesity (Schalkwijk, van der Zwaard et al.
2018).

6.2 MENTAL HEALTH
The strength of the evidence for green space on mental health is generally
considered weaker with mixed results for exposure of urban green space associated
with reduced stress or depression (Kondo, Fluehr et al. 2018). There are numerous
cases from the UK supporting a positive association in older adults and children thus
the effect on mental health may be specific to certain population groups.
In a longitudinal study, it was found that moving home to greener areas was
significantly associated with better mental health than those who moved to less
green areas (Alcock, White et al. 2014). A ward level analysis of England found the
mental health improvements associated with green space were age specific with
the greatest benefits for men of younger age and women of older age (Astell-Burt,
Mitchell et al. 2014).
6.2.1 Older adults
Localised analyses of Manchester, Blackburn, Leeds, Harrogate, Bristol and Bath
found that visits to urban green space were associated with reduced anxiety
(Coldwell, Evans 2018). Similarly, a ward level analysis of older adults (aged 74y) in
Cambridgeshire, Nottingham, Newcastle and Oxford found that higher quartiles of
green space were associated with reduced anxiety and co-occurrence of anxiety
and depression (Wu, Prina et al. 2015).
6.2.2 Children
In children aged 3-7 years from the Millennium Cohort Study, access and utility of
private gardens and the percentage of local green spaces were associated with
reduced conduct, peer, and hyperactivity problems with fewer emotional problems
in those of low SES (Flouri, Midouhas et al. 2014). Perceiving green space to be at
least a 20-minute walk in parents was associated with increased screen time and
worse mental health in children (Aggio, Smith et al. 2015).
In boys aged 10-12 from Scotland with extreme behaviour problems, forest settings
allowed these children to develop more natural behaviours through exploration and
social cohesion (Roe, Aspinall 2011).

7 MECHANISMS OF ACTION
7.1 PHYSICAL ACTIVITY
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7.1.1 Mechanism
Meeting the physical activity guidelines is associated with reduced risk of
cardiovascular disease, diabetes, high blood pressure, and certain cancers (Lee,
Shiroma et al. 2012). In older adults, physical activity can help maintain functional
movement. As well as green space providing open spaces to be physically active in,
‘green exercise’ may provide additional effects for stress reduction and mood
(Thompson Coon, Boddy et al. 2011). Green spaces provide an important source of
active play in children (Brockman, Fox et al. 2011).
However, the overall evidence of the effect of green space on physical activity is
mixed depending on the target group and physical activity outcomes such as
meeting physical activity requirements or frequency of engagement. This is likely due
to the need for individuals to visit such spaces regularly which ties into issues of
motivation, perceived quality and accessibility (Kaczynski, Henderson 2008).
7.1.2 Evidence
Individuals who visited their local green spaces at least once a week were four times
more likely to meet the physical activity guidelines compared to those who never
visited (Flowers, Freeman et al. 2016). The Active People Survey found the local
quantity of green space was associated with the number of days walked per week,
particularly for recreation (Lachowycz, Jones 2014). A localised study of Bristol
suggested that meeting physical activity requirements was most associated with
visits to ‘formal park’ with closer distance associated with greater frequency of use
(Coombes, Jones et al. 2010).
Using the MENE Survey, the quantity of green space was associated with meeting
physical activity requirements but only in dog walkers (White, Elliott et al. 2018,
Christian, Westgarth et al. 2013). In Health Survey for England, individuals living in the
greenest quintiles of England were found to engage in more physical activity, but
from gardening and DIY rather than recreational activity (Mytton, Townsend et al.
2012). This suggests an important role of private gardens.
A study in Canada found that the number of parks within a 1km buffer of the home
was more important than the closest distance for physical activity (Kaczynski,
Potwarka et al. 2009). Proximity to larger green spaces encouraged more walking
(Sugiyama, Francis et al. 2010). However, an Australian longitudinal study found that
local green space was associated with maintenance of walking but not initiation of
walking behaviour (Sugiyama, Giles-Corti et al. 2013).
7.1.3 Older Adults
A cross-sectional survey of British adults aged over 65 years found that the quality of
footpaths was associated with walking behaviour (Sugiyama, Thompson et al. 2009).
However, a national study of adults aged 69+ years found that for moderate
physical activity the social environment was more important than the physical
environment in this age group (Hawkesworth, Silverwood et al. 2018).
Using a 400m buffer in the Welsh Caerphilly Prospective study, a greater quantity of
green space was associated with more physical activity participation by older men
(Gong, Gallacher et al. 2014).
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7.1.4 Children
In the Bristol PEACH cohort of 10-11 year olds, a GPS based study found that time
spent in green space contributed to a third of moderate physical activity on
weekdays and between 40-60% on weekends (Lachowycz, Jones et al. 2012,
Wheeler, Cooper et al. 2010).

7.2 STRESS REDUCTION AND WELLBEING
7.2.1 Mechanism
The nearby presence of green space supports wellbeing by reducing the climatic
and visual stressors of urbanisation (van den Bosch, Ode Sang 2017). Prolonged stress
has physiological effects on the brain and causes dysregulation of systems in the
body (McEwen 2008). Natural environments are associated with restorative effects
from mental fatigue, reduced cognitive function and stress through the recovery of
physical and emotional resources (Berto 2014). Most forms of nature seem to be
restorative except for enclosed spaces, such as those found in woodlands, which
may induce safety fears (Gatersleben, Andrews 2013).
7.2.2 Outcomes
A UK wide survey using mobile GPS data found that participants reported greater
levels of self-perceived happiness when located within any green or natural space
compared to urban environments (MacKerron, Mourato 2013). The evidence is
strong to support improvements in mood but it is unclear if this translates into the
long-term mental health benefits as previously described. A cross-sectional study
suggests that the benefits to mental and social health are more associated with
regularly visiting green spaces compared to the overall amount of time spent in
green spaces (Cox, Shanahan et al. 2017).
The effects on mood have been observed in the short term. A survey of visitors to
National Trust sites in East England found improved self-reported wellbeing and selfesteem after their visit compared to pre-visit (Barton, Hine et al. 2009). A survey of
walkers involved in the Walking for Health Project found that group walks in farmland
and green corridors were associated with reduced perceived stress compared to
walks in urban areas (Marselle, Irvine et al. 2013).
7.2.3 Wellbeing
In an analysis of six urban English cities, visits to the countryside were associated with
life satisfaction with visits to urban green space and countryside associated with
mental wellbeing (Coldwell, Evans 2018). The distance, perceived safety and
pleasantness of green space was associated with quality of life in adults aged 65+
years (Sugiyama, Thompson et al. 2009).
In a national study of England, the amount of green space was associated with selfreported health in urban communities of any income. However in rural areas, only
those of low income benefited from more green spaces. (Mitchell, Popham 2007).
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7.2.4 Urban Deprived
Ward level analyses of unemployed participants in deprived areas of Dundee found
that greater quantity of green space was associated with lower perceived stress
and objectively measures cortisol levels (Roe, Thompson et al. 2013). Similarly, in a
study of urban deprived areas of Edinburgh and Dundee, the amount of green
space around the home and access to a garden or allotment were associated with
reduced self-reported stress (Ward Thompson, Aspinall et al. 2016). Even just having
green views from the home was associated with better self-reported health.

7.3 SOCIAL INTERACTION
Isolation and loneliness have been linked to increased risk of mortality (Holt-Lunstad,
Smith et al. 2015). As urban densification increases, open green spaces may provide
important areas for communities to gather and interact with each other (Baur,
Gómez et al. 2013). In a Welsh longitudinal study, a high level of social cohesion was
found to protect deprived communities from poor mental health(Fone, White et al.
2014). In an online UK survey, it was found that nearby views of nature were
associated with wellbeing in those with poor social connections (Cartwright, White
et al. 2018).
In a study of new housing developments in Perth, Australia, high-quality green
spaces were perceived to contribute to a sense of community regardless of whether
the green space was used (Francis, Giles-Corti et al. 2012). Qualitative work of Inner
Manchester found that the quality of parks combined with the local social cohesion
was supportive of social interactions in these green spaces (Kazmierczak 2013).

8 GREEN SPACES IN HAMPSHIRE
8.1 CORINE LAND COVER
Using CORINE 2012, Table 3 describes the percentage of green spaces in Hampshire
districts. The data suggest that East Hampshire and the New Forest are well served
by grasslands and natural forestry with a large proportion of rural residents.
Winchester, the Test Valley and Basingstoke also serve a number of rural residents
but with larger proportions of arable land, which may not be utilisable green space.
Hart and Eastleigh, whilst more urbanised provide high levels of grass and woodlands
compared to the size of their rural population. The urbanised districts of Havant,
Rushmoor and Fareham are served by some grass or woodlands with Rushmoor also
served well by urban green spaces. Gosport is the least well-served district with no
natural or arable green space.
Table 3 Composition of Rural, Green and Natural Space in Hampshire Local Authority Districts using
CORINE (see Table 1 for land cover definitions)

Local
Authority
Districts

Rural
Total
Percentage of
Population residents living
within rural
including hub
towns %

Artificial
Urban Sport,
Green Leisure
Areas Facilities
%
%

Agricultural
Natural
NonPastures Forestry, Total
Irrigated %
Moors % %
Arable
Land %
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East
115,608
82.6
Hampshire
Winchester
116,595
57.5
New Forest
176,462
45.3
Test Valley
116,398
36.5
Basingstoke
167,799
35.9
<1%
& Deane
Hart
91,033
30.3
Eastleigh
125,199
9.4
<1%
Havant
120,684
1.6
Rushmoor
93,807
1.5
6.3
Fareham
111,581
0.6
Gosport
82,622
0.3
9.4
Urban-Rural Classification (2011 Census) – ONS. Local
(Rae 2017)

1.3

41.5

33.5

17.3 93.6

1.7
1.3
1.5
2.5

55.7
16.0
52.8
59.6

29.6
27.0
29.6
20.1

8.3
45.5
9.5
9.6

2.6
2.1
4.0
5.9
2.0
3.8
authority

95.3
89.8
93.4
91.8

34.2
24.7
23.1 84.6
6.6
42.2
4.7 55.6
11.7
19.6
5.5 40.8
1.3
1.1
18.2 32.8
28.7
18.4
4.2 53.3
- 13.2
data – UK Land Cover Atlas

8.2 ANGST
Table 4 describes the results of a review for Hampshire districts in 2007 (McKernan,
Grose 2007). It suggests that Havant, New Forest and Hart are the most well served
by accessible natural green space. Basingstoke, Winchester and the Test Valley
show a small percentage of residents that have no access to natural green spaces.
This supports the observations seen in Table 3, that arable land may not be
accessible space.
Table 4 Hampshire Local Authority Districts Percentage of Households meeting ANGSt
Recommendations

Local Authority
Districts

Households

Meeting All ANGSt Meeting None %
%

Within 300m of
2ha+ site
(0.02km2) %

Havant
New Forest
Hart
Fareham
Eastleigh
Gosport
East Hampshire
Test Valley
Basingstoke &
Deane
Winchester
Rushmoor

51,318
77,324
35,638
45,448
49,880
35,321
46,763
47,088
65,054

30
22
22
19
17
17
13
6
6

0
0
0
0
0
0
1
11
14

32
24
46
30
36
18
22
24
19

46,226
35,542

3
3

12
0

16
4

Source: (McKernan, Grose 2007) – Defined by natural green spaces, green corridors,
country parks.

8.3 NATIONAL CHARACTER AREA PROFILES
Management of natural green spaces involves a less intensive approach, retaining
heritage features and biodiversity whilst allowing the public to gain benefits from
access to natural landscapes. Natural England has included a brief overview of
identified issues for natural green areas in its National Character Area Profiles (Table
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5). Overall recommendations include the maintenance of public rights of way and
improving non-car dependent access.
Table 5 Hampshire National Character Area Profiles and Recommendations

Area
South Downs

Public
access
12%

Recreational
areas
National Park
Public rights of
way
National Trail
Open Access
land

New Forest

Hampshire
Downs

42%

2%

National Park

Rights of way
National Park

South
Hampshire
Lowlands

8%

Public Rights
of way

Recommended
Promotion/Action
Maintain and improve
rights of way and open
access land.
Provide alternative
transport options to
reduce car
dependency.
Consider new green
space outside the
national park to reduce
visitor pressure.
Consider green
infrastructure in South
Hampshire to reduce
visitor pressure.

Improve public transport
access and usage issues
for nearby Andover,
Basingstoke &
Winchester.
Improve awareness of
available facilities.
Encourage use of the
Forest of Bere for
adventure play.

Woodlands
Manor Farm
Country Park

Isle of Wight

6%

Nature
Reserves
Public Rights
of way
Open access
land

Consider planting new
woodlands to buffer the
effect of new housing
and transport
developments.
Maintenance and
enhancement of rights
of way.

Issues
High car dependency
for access.
New developments
may provide
unwanted traffic,
noise, air and light
pollution.

Management of visitor
impact on natural
habitats.
Intrusion from urban
developments and
main roads.
Need to respect
private land.
Intrusion from new
developments.

New housing
developments may
impact sensitive
biodiversity –
alternative quality
greenspace may be
required.

Need for sustainable
transport options to
reduce environmental
impacts.

Preservation of dark sites.

Source: Natural England 2014
https://www.gov.uk/government/publications/national-character-area-profilesdata-for-local-decision-making/national-character-area-profiles
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8.4 MENE SURVEY
The MENE survey (Monitor of Engagement with the Natural Environment) 2015/16
suggests in Hampshire the most commonly visited green spaces were green paths,
woodlands and urban parks (Figure 3).
The most common reason reported for Hampshire visits to all green destinations was
for walking with or without a dog (MENE). Other reasons included horse riding,
wildlife watching and playing with children.

(This is an image as the excel sheet is not linking)

Figure 3 MENE Survey 2015/16 Hampshire, Percentage of participants’ visitations in the past 7 days
(weighted data).

9 VISITING GREEN SPACE
Surveys suggest there are on average 1.23 billion visits per year to natural
environments in England (White, Elliott et al. 2016).

9.1 REASONS FOR VISITING GREEN SPACE
Qualitative surveys suggest that individuals visiting green space are motivated by its
green related qualities, feelings of improved wellbeing, recreational walking and for
child activities (Dallimer, Davies et al. 2014, Irvine, Warber et al. 2013). In Scotland,
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green spaces were valued for their nature-based activities, relaxation and wildlife
observation (Schmidt, Walz et al. 2016). The frequency of green space visits was
associated with individual attraction and identity with natural environments in
addition to their perceived quality (Flowers, Freeman et al. 2016).
In an interactive online survey from Finland, the most popular qualities of green
space cited were its aesthetic attractiveness followed by ease of walking/cycling,
the presence of nature and calmness. The most cited negative qualities were of the
opposite nature - unattractive aesthetics, feelings of busyness and feeling socially
insecure (Kyttä, Broberg et al. 2013).
Swedish research found eight dimensions important to the restorative nature of
green spaces (Grahn, Stigsdotter 2010). Whilst the first items are especially important
for stressed individuals, items further down the list are valued by those who are
maintaining health. See Box 2.
Box 2 Features of green space associated with restoration (Grahn, Stigsdotter 2010).

1. Safety – Ability to relax and let children play without fear.
2. Peaceful – Feeling undisturbed by urban interruptions such as traffic or
incivilities.
3. Natural – As though formed in nature.
4. Place – Feeling like a distinct area separate from everyday life.
5. Diversity – Rich in different species of plant and animal life.
6. Historical – A sense of place in tune with culture.
7. Purpose – A reason to visit for green views and sense of community.
8. Social – A place to gather for reactional and social activities.

9.2 BALANCING ACCESS AND QUALITY
Several studies in this report have suggested that simple objective measures of size or
distance to the participant’s home are related to health outcomes even without
confirming if such individuals utilise these green spaces. However, the issue of
utilisation likely contributes to the mixed findings found for physical activity and
mental health. The use of green spaces relates to numerous factors including
individual and community contexts, features of the green space and climate (Figure
4).
Perceived quality and safety of green spaces appear to be particularly important
even when green space is within walking distance (Ekkel, de Vries 2017). In Sheffield,
the use of green space was associated with closer distance, but a reduced
frequency of visits was associated with the perceived level of neglect (Barbosa,
Tratalos et al. 2007). Similar results were found in Bristol where perceived lower
access, safety and greater distance was associated with less frequent visits to green
spaces (Jones, Hillsdon et al. 2009).
In a qualitative study in Glasgow, walkability of urban green spaces was related to
perceived social cohesion and risk of anti-social behaviour (Seaman, Jones et al.
2010). In an American study, high road traffic speeds and poor connectivity to parks
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were found to be related to reduced physical activity in adults (Kaczynski, Koohsari
et al. 2014).

Figure 4 Moderating factors in relation to utilising green spaces (Lachowycz, Jones 2013)

9.3 INEQUALITIES IN ACCESS
The percentage of green space in a British cohort was found to be lower in deprived
neighbourhoods as assessed by the Carstairs Index (Chaparro, Benzeval et al. 2018).
Localised analyses of Leicester and Bradford also found that low income and ethnic
minorities had lower access to green space (Ferguson, Roberts et al. 2018, Comber,
Brunsdon et al. 2008).
A recent study of the MENE survey found that infrequent contact with green space
was associated with higher area deprivation. (Boyd, White et al. 2018). Low users (<1
visit per month) were more likely to be low SES individuals, in poorer health and
ethnic minorities. Deprived individuals were found to have less interest in visiting
green space (Roe, Aspinall et al. 2016).
Yet individuals of low SES often receive the most health benefits from green space
visits due to their inequitable levels of chronic health issues (Marmot, Allen 2014). For
example, sufficient green space in a deprived neighbourhood may reduce
cardiovascular mortality inequalities to the same level as a non-deprived (Mitchell,
Popham 2008). This report previously noted how green space may reduce stress in
deprived communities (Roe, Thompson et al. 2013).
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9.4 PROMOTING GREEN SPACE ACCESS
A systematic review found that increased use of and physical activity in urban green
spaces were associated with physical renovations, particularly when combined with
a physical activity media promotion (Hunter, Christian et al. 2015). Providing walking
groups may reduce perceived safety fears that restrict lone walkers (Dawson,
Hillsdon et al. 2007).
9.4.1 Woodlands
Woodlands may be seen as inaccessible for those concerned with safety,
particularly lone women, ethnic minorities and young people (Thompson, Aspinall et
al. 2008). The most important predictor of woodland use as adults may be exposure
in childhood. Organised activities to encourage exploration of local woodlands
have been shown to increase confidence in accessing woodlands (O'Brien 2005).
9.4.2 Active England Woodlands
Active England Woodlands was a restoration project of five forests in Kent, Devon,
Derbyshire, Nottinghamshire and Wiltshire aimed at increasing physical activity
particularly in disadvantaged and minority groups (Morris, O’Brien 2011). Three of the
sites had improvements in pathways and facilities with all sites involved in the
promotion of their use and organised activities. It was found that all projects
encouraged an increased number of visitors including women, young people and
ethnic minorities but less so from low-income groups. Users reported improved fitness
and wellbeing particularly from the interaction of other people from organised
activities.
9.4.3 Woods In and Around Town (WIAT) programme, Glasgow
The WIAT programme was an intervention to make local woods feel safer and more
accessible to deprived communities in Glasgow (Ward Thompson, Roe et al. 2013).
This involved removing litter and signs of vandalism whilst improving pathways and
signage. Promotional activities were used to increase awareness of these changes.
Over time, residents felt their quality of life had improved with significant increases in
woodland use and perceptions of its safety (Figure 5).
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Figure 5 Theoretical framework for the impact of WIAT

Source: (Ward Thompson, Aspinall 2011)

10 GREEN SPACE PLANNING
Currently, there is limited guidance for local authorities in the UK on how to best
modify and implement green spaces for health (Pinto, Bird et al. 2017). Using the
evidence collected in this review, a summary of recommendations has been
produced in Table 6.
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Table 6 Summary of planning recommendations for urban and semi-urban green space. With reference to (Douglas, Lennon et al. 2017, Gidlow, van Kempen et
al. 2018, Van Hecke, Ghekiere et al. 2018, Ives, Oke et al. 2017, Ekkel, de Vries 2017)

Aim
Contact

Consider
I.
Size
II.
Proximity

Detail
All residents should be a 5 minutes network walk (400-800 meter distance) to a
source of green space. This should be irrespective of socioeconomic status, ethnic
group or level of rurality.
Local green space should be on average 1 hectare. Active recreation may require
larger spaces.
Further research is needed to understand the effective size and distance of green
space for health outcomes.

Maximise
Exposure

I.
II.

Location
Views of

Locate new spaces near street networks that will capture opportunistic walkers.
Locate for optimal visibility from residents.
Consider the impact of local noise on placement.

Accessibility

I.
II.

Number of entry
points
Potential hazards to
access

Place convenient crossing points to provide access from busy roads.
Include multiple access points to increase equity of surrounding users.
Provide accessible public transport stops at remote spaces. Consider sufficiency of
on/off road car parking. Install bike racks.

Social
Engagement

I.
II.

Seating
Mixed use

Provide seating areas for socialising and rest.
Use native plants and natural heritage aspects to encourage a sense of community
cohesion.
Sites with a variety of uses or natural attractions are popular as social locations and
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incidental exercise.
Pathway
design

Perceived
safety

I.
II.
III.

Quantity
Condition
Aesthetics

Avoid trip hazards, remove overgrown vegetation.

I.
II.

Natural Surveillance
Signage

Plan areas to provide natural surveillance (site-lines). Use streets as boundaries as
opposed to fencing.

Provide dual use pathways for walkers and cyclists.

Place paths away from secluded areas
Implement signage to increase the perceived safety of more secluded areas. This
includes information and directional signage where required.
Barriers to use

I.
II.
III.

Incivilities
Facilities
Quality

Provide bins for litter and dog mess.
Remove graffiti and vandalism.
Develop maintenance programs to manage playground safety and green over
growth. This also contributes to feelings of safety.

Recreational
use

I.
II.
III.
IV.

Play equipment for
children
Sports for older
adults
Informal adult sport
Mixed use

Sites should facilitate mixed-use to support a variety of ages.
Include areas with mixed landscaping for sources of play, exploration and nature
observation.
Provide winding pathways with different elevations to increase walking benefit and
novelty.
Toilet facilities may be required at larger sites.

Landscaping

I.
II.

Trees
Bushes

Implement trees or suitable structures as sources of shade.
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III.

Aesthetics

Include mixed planting, formal planting and creative design to facilitate relaxation.
Park aesthetics could include local artworks.
Provide facilities in keeping with natural aesthetics. Attraction is important for utility.
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10.1 SIZE AND PROXIMITY
There are no official recommendations for distance and size requirements for green
space access. Fields in Trust, a charity endorsed by Sport England, has composed its
own list of guidelines for the provision of green open spaces (Table 7). However,
evidence from the literature is mixed (Browning, Lee 2017). Whilst there are studies
showing the importance of green space proximity, this may be moderated by its
size, quality, features and user group (Foster, Hillsdon et al. 2009, Hillsdon, Panter et
al. 2006). A systematic review found that the greatest physical health effects were
found with buffer sizes between 500- 999 meters around the home. This suggests that
green spaces in the broader neighbourhood are as important as those close to
home (Browning, Lee 2017).
Table 7 Fields in Trust Guidelines (Fields in Trust 2015)

Type

Amenity Green Space
Parks and Gardens
Natural and Semi-Natural

Size
(hectares per 1,000
population)
0.6
0.8
1.8

Distance

480m
710m
720m

10.2 QUALITY
Review of qualitative research agreed with evidence suggested so far that utility of
an urban park was related to proximity, aesthetics, amenities, maintenance and
safety (McCormack, Rock et al. 2010, Salvo, Lashewicz et al. 2018). See Box 3.
Box 3 Summary of important green space qualities (McCormack, Rock et al. 2010).








Features: recreational facilities, natural trails, amenities, shade.
Condition: Maintenance, cleanliness.
Accessibility: Proximity, public transportation, near high foot traffic.
Aesthetics: Wildlife, trees, natural features, fresh air, quiet.
Safety: Undesirable users, lack of lighting, secluded paths, debris, traffic.
Social environment: Festivals, socialising, being in the community.

10.3 PRACTICAL FEATURES
Using guidance from developed frameworks in Australia (Parks and Leisure Australia
2013), a practical example of green space recommendations is provided in Table 8.
Performing a needs assessment is best practice over adhering to standards.
Table 8. An example of recommended green space features.

Minimum





Open area
for informal
activity.
Seating.
Shade
planting.

+ Accessibility


Pathways
suitable for
walking and
cycling with
connective
features.

+ Amenities




Litter bins.
Picnic
tables.
Bike storage.

+ Recreation




Playground
equipment.
Natural play
design.
Ball game
space.

+ Aesthetics


Art
installations.
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Ability to
park a car
nearby.
Signage.

10.4 SUBGROUP NEEDS
Individuals with poor mobility such as young children, those relying on public
transport and older adults are more likely to value closer access to green space
than adolescents and car users (Gong, Gallacher et al. 2014, Salvo, Lashewicz et al.
2018).
Urbanisation, safety fears and indoor recreation may be reducing child contact with
natural environments (Strife, Downey 2009). Children and adolescents require
stimulating environments to encourage physical activity (Nordbø, Nordh et al. 2018).
Older adults value aesthetics, signs of maintenance, toilets and cafes and a lack of
deterrents such as traffic, litter or signs of crime (Aspinall, Thompson et al. 2010,
Sugiyama, Thompson et al. 2009). Older adults living in deprived areas may feel
discouraged from using spaces that they do not perceive to be safe or accessible
(Mitchell, Popham 2007).
Stressed individuals prefer using their green spaces to rest, animal or walking-related
activities (Stigsdotter, Grahn 2011).

11 CONCLUSION
Research suggests that green spaces and natural areas improve our physical health
and mood. With the increasing pressures of urbanisation and modernity on mental
wellbeing, it is important to preserve our green spaces as welcome to all. Health
impacts of green space may be particularly important for vulnerable communities
that include larger amounts of low income or elderly residents. Recommendations
include increasing the visibility of green space and promoting accessibility. Green
spaces are judged by their quality with lower perceived safety in spaces with low
maintenance. Incorporating features that encourage play in children but also
support walkability in older adults encourages use in target groups. Currently, the
evidence base is too limited to make comments on an effective dose of green
space exposure, features and frequency of visits on health outcomes.

12 REFERENCES
AGGIO, D., SMITH, L., FISHER, A. and HAMER, M., 2015. Mothers' perceived proximity
to green space is associated with TV viewing time in children: The Growing Up in
Scotland study.
ALCOCK, I., WHITE, M.P., WHEELER, B.W., FLEMING, L.E. and DEPLEDGE, M.H., 2014.
Longitudinal effects on mental health of moving to greener and less green urban
areas. Environmental science & technology, 48(2), pp. 1247-1255.

26
ASPINALL, P.A., THOMPSON, C.W., ALVES, S., SUGIYAMA, T., BRICE, R. and VICKERS, A.,
2010. Preference and relative importance for environmental attributes of
neighbourhood open space in older people. Environment and Planning B: Planning
and Design, 37(6), pp. 1022-1039.
ASTELL-BURT, T., MITCHELL, R. and HARTIG, T., 2014. The association between green
space and mental health varies across the lifecourse. A longitudinal study. Journal of
epidemiology and community health, 68(6), pp. 578-583.
BARBOSA, O., TRATALOS, J.A., ARMSWORTH, P.R., DAVIES, R.G., FULLER, R.A.,
JOHNSON, P. and GASTON, K.J., 2007. Who benefits from access to green space? A
case study from Sheffield, UK. LANDSCAPE AND URBAN PLANNING, 83(2-3), pp. 187195.
BARTON, J., HINE, R. and PRETTY, J., 2009. The health benefits of walking in
greenspaces of high natural and heritage value. JOURNAL OF INTEGRATIVE
ENVIRONMENTAL SCIENCES, 6(4), pp. 261-278.
BAUR, J.W., GÓMEZ, E. and TYNON, J.F., 2013. Urban Nature Parks and Neighborhood
Social Health in Portland, Oregon. Journal of Park & Recreation Administration,
31(4),.
BERTO, R., 2014. The role of nature in coping with psycho-physiological stress: a
literature review on restorativeness. Behavioral sciences, 4(4), pp. 394-409.
BODICOAT, D.H., O'DONOVAN, G., DALTON, A.M., GRAY, L.J., YATES, T.,
EDWARDSON, C., HILL, S., WEBB, D.R., KHUNTI, K., DAVIES, M.J. and JONES, A.P., 2014.
The association between neighbourhood greenspace and type 2 diabetes in a
large cross-sectional study. BMJ open, 4(12),.
BOYD, F., WHITE, M.P., BELL, S.L. and BURT, J., 2018. Who doesn’t visit natural
environments for recreation and why: A population representative analysis of spatial,
individual and temporal factors among adults in England.
BROCKMAN, R., FOX, K.R. and JAGO, R., 2011. What is the meaning and nature of
active play for today's children in the UK? International Journal of Behavioral
Nutrition and Physical Activity, 8(1), pp. 15.
BROWNING, M. and LEE, K., 2017. Within what distance does “Greenness” best
predict physical health? A systematic review of articles with GIS buffer analyses
across the lifespan. International journal of environmental research and public
health, 14(7), pp. 675.
CARTWRIGHT, B.D.S., WHITE, M.P. and CLITHEROW, T.J., 2018. Nearby Nature 'Buffers'
the Effect of Low Social Connectedness on Adult Subjective Wellbeing over the Last
7 Days. International journal of environmental research and public health, 15(6), pp.
10.3390/ijerph15061238.
CHAPARRO, M.P., BENZEVAL, M., RICHARDSON, E. and MITCHELL, R., 2018.
Neighborhood deprivation and biomarkers of health in Britain: the mediating role of
the physical environment. BMC public health, 18(1), pp. 801.

27
CHERRIE, M.P.C., SHORTT, N.K., MITCHELL, R.J., TAYLOR, A.M., REDMOND, P.,
THOMPSON, C.W., STARR, J.M., DEARY, I.J. and PEARCE, J.R., 2018. Green space and
cognitive ageing: A retrospective life course analysis in the Lothian Birth Cohort 1936.
CHRISTIAN, H.E., WESTGARTH, C., BAUMAN, A., RICHARDS, E.A., RHODES, R.E.,
EVENSON, K.R., MAYER, J.A. and THORPE JR, R.J., 2013. Dog ownership and physical
activity: a review of the evidence. Journal of Physical Activity and Health, 10(5), pp.
750-759.
COLDWELL, D.F. and EVANS, K.L., 2018. Visits to urban green-space and the
countryside associate with different components of mental well-being and are
better predictors than perceived or actual local urbanisation intensity. LANDSCAPE
AND URBAN PLANNING, 175, pp. 114-122.
COMBER, A., BRUNSDON, C. and GREEN, E., 2008. Using a GIS-based network analysis
to determine urban greenspace accessibility for different ethnic and religious
groups.
COOMBES, E., JONES, A.P. and HILLSDON, M., 2010. The relationship of physical
activity and overweight to objectively measured green space accessibility and use.
COX, D.T., SHANAHAN, D.F., HUDSON, H.L., FULLER, R.A., ANDERSON, K., HANCOCK, S.
and GASTON, K.J., 2017. Doses of nearby nature simultaneously associated with
multiple health benefits. International journal of environmental research and public
health, 14(2), pp. 172.
DALLIMER, M., DAVIES, Z.G., IRVINE, K.N., MALTBY, L., WARREN, P.H., GASTON, K.J. and
ARMSWORTH, P.R., 2014. What personal and environmental factors determine
frequency of urban greenspace use? International journal of environmental
research and public health, 11(8), pp. 7977-7992.
DALLIMER, M., TANG, Z., BIBBY, P.R., BRINDLEY, P., GASTON, K.J. and DAVIES, Z.G.,
2011. Temporal changes in greenspace in a highly urbanized region. BIOLOGY
LETTERS, 7(5), pp. 763-766.
DALTON, A.M., JONES, A.P., SHARP, S.J., COOPER, A.J.M., GRIFFIN, S. and WAREHAM,
N.J., 2016. Residential neighbourhood greenspace is associated with reduced risk of
incident diabetes in older people: a prospective cohort study. BMC Public Health,
16(1), pp. 1171.
DAWSON, J., HILLSDON, M., BOLLER, I. and FOSTER, C., 2007. Perceived barriers to
walking in the neighborhood environment: a survey of middle-aged and older
adults. Journal of Aging and Physical Activity, 15(3), pp. 318-335.
DOUGLAS, O., LENNON, M. and SCOTT, M., 2017. Green space benefits for health
and well-being: A life-course approach for urban planning, design and
management.
EKKEL, E.D. and DE VRIES, S., 2017. Nearby green space and human health:
Evaluating accessibility metrics.

28
FERGUSON, M., ROBERTS, H.E., MCEACHAN, R.R.C. and DALLIMER, M., 2018.
Contrasting distributions of urban green infrastructure across social and ethno-racial
groups.
FIELDS IN TRUST, 2015. Guidance for Outdoor Sport and Play: Beyond the Six Acre
Standard.
FLOURI, E., MIDOUHAS, E. and JOSHI, H., 2014. The role of urban neighbourhood
green space in children's emotional and behavioural resilience.
FLOWERS, E.P., FREEMAN, P. and GLADWELL, V.F., 2016. A cross-sectional study
examining predictors of visit frequency to local green space and the impact this has
on physical activity levels. BMC Public Health, 16(1), pp. 420.
FONE, D., WHITE, J., FAREWELL, D., KELLY, M., JOHN, G., LLOYD, K., WILLIAMS, G. and
DUNSTAN, F., 2014. Effect of neighbourhood deprivation and social cohesion on
mental health inequality: a multilevel population-based longitudinal study.
Psychological medicine, 44(11), pp. 2449-2460.
FOSTER, C., HILLSDON, M., JONES, A., GRUNDY, C., WILKINSON, P., WHITE, M.,
SHEEHAN, B., WAREHAM, N. and THOROGOOD, M., 2009. Objective measures of the
environment and physical activity—results of the environment and physical activity
study in English adults. Journal of physical activity and health, 6(s1), pp. S70-S80.
FRANCIS, J., GILES-CORTI, B., WOOD, L. and KNUIMAN, M., 2012. Creating sense of
community: The role of public space.
GASCON, M., TRIGUERO-MAS, M., MARTÍNEZ, D., DADVAND, P., FORNS, J.,
PLASÈNCIA, A. and NIEUWENHUIJSEN, M.J., 2015. Mental health benefits of long-term
exposure to residential green and blue spaces: a systematic review. International
journal of environmental research and public health, 12(4), pp. 4354-4379.
GATERSLEBEN, B. and ANDREWS, M., 2013. When walking in nature is not restorative—
The role of prospect and refuge. Health & place, 20, pp. 91-101.
GIDLOW, C.J., ELLIS, N.J. and BOSTOCK, S., 2012. Development of the
Neighbourhood Green Space Tool (NGST).
GIDLOW, C.J., SMITH, G., MARTINEZ, D., WILSON, R., TRINDER, P., GRAZULEVICIENE, R.
and NIEUWENHUIJSEN, M.J., 2016. Research note: Natural environments and
prescribing in England. LANDSCAPE AND URBAN PLANNING, 151, pp. 103-108.
GIDLOW, C., VAN KEMPEN, E., SMITH, G., TRIGUERO-MAS, M., KRUIZE, H.,
GRAŽULEVIČIENĖ, R., ELLIS, N., HURST, G., MASTERSON, D., CIRACH, M., VAN DEN
BERG, M., SMART, W., DĖDELĖ, A., MAAS, J. and NIEUWENHUIJSEN, M.J., 2018.
Development of the natural environment scoring tool (NEST).
GONG, Y., GALLACHER, J., PALMER, S. and FONE, D., 2014. Neighbourhood green
space, physical function and participation in physical activities among elderly men:
the Caerphilly Prospective study. International Journal of Behavioral Nutrition and
Physical Activity, 11(1), pp. 40.

29
GRAHN, P. and STIGSDOTTER, U.K., 2010. The relation between perceived sensory
dimensions of urban green space and stress restoration. Landscape and Urban
Planning, 94(3-4), pp. 264-275.
HARRISON, A., 2006. National Land Use Database:Land Use and Land Cover
Classification. V.4.4. Office of the Deputy Prime Minister, .
HAWKESWORTH, S., SILVERWOOD, R.J., ARMSTRONG, B., PLIAKAS, T., NANCHALAL, K.,
JEFFERIS, B.J., SARTINI, C., AMUZU, A.A., WANNAMETHEE, S.G., RAMSAY, S.E., CASAS,
J.P., MORRIS, R.W., WHINCUP, P.H. and LOCK, K., 2018. Investigating associations
between the built environment and physical activity among older people in 20 UK
towns. Journal of epidemiology and community health, 72(2), pp. 121-131.
HILLSDON, M., PANTER, J., FOSTER, C. and JONES, A., 2006. The relationship between
access and quality of urban green space with population physical activity.
HOLT-LUNSTAD, J., SMITH, T.B., BAKER, M., HARRIS, T. and STEPHENSON, D., 2015.
Loneliness and social isolation as risk factors for mortality: a meta-analytic review.
Perspectives on Psychological Science, 10(2), pp. 227-237.
HUNTER, R.F., CHRISTIAN, H., VEITCH, J., ASTELL-BURT, T., HIPP, J.A. and SCHIPPERIJN, J.,
2015. The impact of interventions to promote physical activity in urban green space:
A systematic review and recommendations for future research.
IRVINE, K.N., WARBER, S.L., DEVINE-WRIGHT, P. and GASTON, K.J., 2013. Understanding
urban green space as a health resource: A qualitative comparison of visit motivation
and derived effects among park users in Sheffield, UK. International journal of
environmental research and public health, 10(1), pp. 417-442.
IVES, C.D., OKE, C., HEHIR, A., GORDON, A., WANG, Y. and BEKESSY, S.A., 2017.
Capturing residents’ values for urban green space: Mapping, analysis and guidance
for practice. Landscape and Urban Planning, 161, pp. 32-43.
JONES, A., HILLSDON, M. and COOMBES, E., 2009. Greenspace access, use, and
physical activity: Understanding the effects of area deprivation.
KACZYNSKI, A.T. and HENDERSON, K.A., 2008. Parks and recreation settings and
active living: a review of associations with physical activity function and intensity.
Journal of Physical Activity and Health, 5(4), pp. 619-632.
KACZYNSKI, A.T., KOOHSARI, M.J., STANIS, S.A.W., BERGSTROM, R. and SUGIYAMA, T.,
2014. Association of street connectivity and road traffic speed with park usage and
park-based physical activity. American journal of health promotion, 28(3), pp. 197203.
KACZYNSKI, A.T., POTWARKA, L.R., SMALE, B.J. and HAVITZ, M.E., 2009. Association of
parkland proximity with neighborhood and park-based physical activity: variations
by gender and age. Leisure Sciences, 31(2), pp. 174-191.
KAZMIERCZAK, A., 2013. The contribution of local parks to neighbourhood social ties.
LANDSCAPE AND URBAN PLANNING, 109(1, SI), pp. 31-44.

30
KONDO, M.C., FLUEHR, J.M., MCKEON, T. and BRANAS, C.C., 2018. Urban green
space and its impact on human health. International journal of environmental
research and public health, 15(3), pp. 445.
KRUEGER, P.M., SAINT ONGE, J.M. and CHANG, V.W., 2011. Race/ethnic differences
in adult mortality: the role of perceived stress and health behaviors. Social science &
medicine, 73(9), pp. 1312-1322.
KYTTÄ, M., BROBERG, A., TZOULAS, T. and SNABB, K., 2013. Towards contextually
sensitive urban densification: Location-based softGIS knowledge revealing
perceived residential environmental quality. Landscape and Urban Planning, 113,
pp. 30-46.
LACHOWYCZ K. and JONES, A.P., 2011. Greenspace and obesity: a systematic
review of the evidence. Obesity Reviews, 12(5), pp. e183-e189.
LACHOWYCZ, K. and JONES, A.P., 2014. Does walking explain associations between
access to greenspace and lower mortality? .
LACHOWYCZ, K. and JONES, A.P., 2013. Towards a better understanding of the
relationship between greenspace and health: Development of a theoretical
framework.
LACHOWYCZ, K., JONES, A.P., PAGE, A.S., WHEELER, B.W. and COOPER, A.R., 2012.
What can global positioning systems tell us about the contribution of different types
of urban greenspace to children's physical activity? HEALTH & PLACE, 18(3), pp. 586594.
LEE, I., SHIROMA, E.J., LOBELO, F., PUSKA, P., BLAIR, S.N., KATZMARZYK, P.T. and
LANCET PHYSICAL ACTIVITY SERIES WORKING GROUP, 2012. Effect of physical
inactivity on major non-communicable diseases worldwide: an analysis of burden of
disease and life expectancy. The lancet, 380(9838), pp. 219-229.
MACKERRON, G. and MOURATO, S., 2013. Happiness is greater in natural
environments. GLOBAL ENVIRONMENTAL CHANGE-HUMAN AND POLICY
DIMENSIONS, 23(5, SI), pp. 992-1000.
MARKEVYCH, I., SCHOIERER, J., HARTIG, T., CHUDNOVSKY, A., HYSTAD, P.,
DZHAMBOV, A.M., DE VRIES, S., TRIGUERO-MAS, M., BRAUER, M., NIEUWENHUIJSEN,
M.J., LUPP, G., RICHARDSON, E.A., ASTELL-BURT, T., DIMITROVA, D., FENG, X., SADEH,
M., STANDL, M., HEINRICH, J. and FUERTES, E., 2017. Exploring pathways linking
greenspace to health: Theoretical and methodological guidance.
MARMOT, M. and ALLEN, J.J., 2014. Social Determinants of Health Equity. Am J Public
Health, 104, pp. S517-S519.
MARSELLE, M.R., IRVINE, K.N. and WARBER, S.L., 2013. Walking for Well-Being: Are
Group Walks in Certain Types of Natural Environments Better for Well-Being than
Group Walks in Urban Environments? INTERNATIONAL JOURNAL OF ENVIRONMENTAL
RESEARCH AND PUBLIC HEALTH, 10(11), pp. 5603-5628.

31
MCCORMACK, G.R., ROCK, M., TOOHEY, A.M. and HIGNELL, D., 2010. Characteristics
of urban parks associated with park use and physical activity: A review of qualitative
research. Health & place, 16(4), pp. 712-726.
MCCORMICK, R., 2017. Does Access to Green Space Impact the Mental Well-being
of Children: A Systematic Review. JOURNAL OF PEDIATRIC NURSING-NURSING CARE
OF CHILDREN & FAMILIES, 37(SI), pp. 3-7.
MCEWEN, B.S., 2008. Central effects of stress hormones in health and disease:
Understanding the protective and damaging effects of stress and stress mediators.
European journal of pharmacology, 583(2-3), pp. 174-185.
MCKERNAN, P. and GROSE, M., 2007. An analysis of accessible natural greenspace
provision in the South East. Forestry Commission & High Weald AONB Unit, .
MITCHELL, R. and POPHAM, F., 2008. Effect of exposure to natural environment on
health inequalities: an observational population study. The Lancet, 372(9650), pp.
1655-1660.
MITCHELL, R. and POPHAM, F., 2007. Greenspace, urbanity and health: relationships
in England. Journal of epidemiology and community health, 61(8), pp. 681-683.
MITCHELL, R., ASTELL-BURT, T. and RICHARDSON, E.A., 2011. A comparison of green
space indicators for epidemiological research. Journal of epidemiology and
community health, 65(10), pp. 853-858.
MORRIS, J. and O’BRIEN, E., 2011. Encouraging healthy outdoor activity amongst
under-represented groups: An evaluation of the Active England woodland projects.
MYTTON, O.T., TOWNSEND, N., RUTTER, H. and FOSTER, C., 2012. Green space and
physical activity: An observational study using Health Survey for England data.
NORDBØ, E.C.A., NORDH, H., RAANAAS, R.K. and AAMODT, G., 2018. GIS-derived
measures of the built environment determinants of mental health and activity
participation in childhood and adolescence: A systematic review. Landscape and
Urban Planning, 177, pp. 19-37.
O'BRIEN, E., 2005. Publics* and woodlands in England: well-being, local identity,
social learning, conflict and management. Forestry, 78(4), pp. 321-336.
PARKS AND LEISURE AUSTRALIA, 2013. Open Space Planning and Design Guide.
PINTO, A., BIRD, E., IGE, J., BURGESS-ALLEN, J. and PILKINGTON, P., 2017. Spatial
planning for health: An evidence resource for planning and designing healthy
places. Public Health England, .
RAE, A., 2017. A Land Cover Atlas of the United Kingdom.
RICHARDSON, E.A. and MITCHELL, R., 2010. Gender differences in relationships
between urban green space and health in the United Kingdom.

32
ROE, J. and ASPINALL, P., 2011. The emotional affordances of forest settings: an
investigation in boys with extreme behavioural problems. Landscape Research,
36(5), pp. 535-552.
ROE, J.J., THOMPSON, W.C., ASPINALL, A.P., BREWER, J.M., DUFF, I.E., MILLER, D.,
MITCHELL, R. and CLOW, A., 2013. Green Space and Stress: Evidence from Cortisol
Measures in Deprived Urban Communities.
ROE, J., ASPINALL, A.P. and WARD THOMPSON, C., 2016. Understanding Relationships
between Health, Ethnicity, Place and the Role of Urban Green Space in Deprived
Urban Communities.
SALVO, G., LASHEWICZ, B.M., DOYLE-BAKER, P.K. and MCCORMACK, G.R., 2018.
Neighbourhood Built Environment Influences on Physical Activity among Adults: A
Systematized Review of Qualitative Evidence. International journal of environmental
research and public health, 15(5), pp. 10.3390/ijerph15050897.
SARKAR, C., 2017. Residential greenness and adiposity: findings from the UK Biobank.
Environment international, 106, pp. 1-10.
SCHALKWIJK, A.A.H., VAN DER ZWAARD, B.C., NIJPELS, G., ELDERS, P.J.M. and PLATT,
L., 2018. The impact of greenspace and condition of the neighbourhood on child
overweight. EUROPEAN JOURNAL OF PUBLIC HEALTH, 28(1), pp. 88-94.
SCHMIDT, K., WALZ, A., JONES, I. and METZGER, M.J., 2016. The Sociocultural Value of
Upland Regions in the Vicinity of Cities in Comparison With Urban Green Spaces.
MOUNTAIN RESEARCH AND DEVELOPMENT, 36(4, SI), pp. 465-474.
SDGS, U., 2015. United Nations Sustainable Development Goals, .
SEAMAN, P.J., JONES, R. and ELLAWAY, A., 2010. 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, 7(1), pp. 78.
SHANAHAN, D.F., BUSH, R., GASTON, K.J., LIN, B.B., DEAN, J., BARBER, E. and FULLER,
R.A., 2016. Health benefits from nature experiences depend on dose. Scientific
reports, 6, pp. 28551.
STIGSDOTTER, U.K. and GRAHN, P., 2011. Stressed individuals’ preferences for
activities and environmental characteristics in green spaces. Urban forestry & urban
greening, 10(4), pp. 295-304.
STRIFE, S. and DOWNEY, L., 2009. Childhood development and access to nature: A
new direction for environmental inequality research. Organization & Environment,
22(1), pp. 99-122.
SUGIYAMA, T., FRANCIS, J., MIDDLETON, N.J., OWEN, N. and GILES-CORTI, B., 2010.
Associations between recreational walking and attractiveness, size, and proximity of
neighborhood open spaces. American Journal of Public Health, 100(9), pp. 17521757.

33
SUGIYAMA, T., GILES-CORTI, B., SUMMERS, J., DU TOIT, L., LESLIE, E. and OWEN, N.,
2013. Initiating and maintaining recreational walking: a longitudinal study on the
influence of neighborhood green space. Preventive medicine, 57(3), pp. 178-182.
SUGIYAMA, T., THOMPSON, C.W. and ALVES, S., 2009. Associations between
neighborhood open space attributes and quality of life for older people in Britain.
Environment and Behavior, 41(1), pp. 3-21.
TAYLOR, L. and HOCHULI, D.F., 2017. Defining greenspace: Multiple uses across
multiple disciplines.
THE PARLIAMENTARY OFFICE OF SCIENCE AND TECHNOLOGY, 2016. Green Space
and Health. POSTnote, (538 October),.
THOMPSON COON, J., BODDY, K., STEIN, K., WHEAR, R., BARTON, J. and DEPLEDGE,
M.H., 2011. 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. Environmental science & technology, 45(5), pp. 17611772.
THOMPSON, C.W., ASPINALL, P. and MONTARZINO, A., 2008. The childhood factor:
Adult visits to green places and the significance of childhood experience.
Environment and Behavior, 40(1), pp. 111-143.
TWOHIG-BENNETT, C. and JONES, A., 2018. The health benefits of the great outdoors:
A systematic review and meta-analysis of greenspace exposure and health
outcomes.
VAN DEN BERG, M., WENDEL-VOS, W., VAN POPPEL, M., KEMPER, H., VAN MECHELEN,
W. and MAAS, J., 2015. Health benefits of green spaces in the living environment: A
systematic review of epidemiological studies.
VAN DEN BOSCH, M. and ODE SANG, Å, 2017. Urban natural environments as naturebased solutions for improved public health – A systematic review of reviews.
VAN HECKE, L., GHEKIERE, A., VEITCH, J., VAN DYCK, D., VAN CAUWENBERG, J.,
CLARYS, P. and DEFORCHE, B., 2018. Public open space characteristics influencing
adolescents’ use and physical activity: A systematic literature review of qualitative
and quantitative studies. Health & place, 51, pp. 158-173.
WARD THOMPSON, C. and ASPINALL, P.A., 2011. Natural environments and their
impact on activity, health, and quality of life. Applied Psychology: Health and Well‐
Being, 3(3), pp. 230-260.
WARD THOMPSON, C., ASPINALL, P., ROE, J., ROBERTSON, L. and MILLER, D., 2016.
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, 13(4), pp. 440.

34
WARD THOMPSON, C., ROE, J. and ASPINALL, P., 2013. Woodland improvements in
deprived urban communities: What impact do they have on people's activities and
quality of life? .
WHEELER, B.W., COOPER, A.R., PAGE, A.S. and JAGO, R., 2010. Greenspace and
children's physical activity: A GPS/GIS analysis of the PEACH project.
WHITE, M.P., ELLIOTT, L.R., TAYLOR, T., WHEELER, B.W., SPENCER, A., BONE, A.,
DEPLEDGE, M.H. and FLEMING, L.E., 2016. Recreational physical activity in natural
environments and implications for health: A population based cross-sectional study
in England. PREVENTIVE MEDICINE, 91, pp. 383-388.
WHITE, M.P., ELLIOTT, L.R., WHEELER, B.W. and FLEMING, L.E., 2018. Neighbourhood
greenspace is related to physical activity in England, but only for dog owners.
WU, Y., PRINA, A.M., JONES, A., MATTHEWS, F.E., BRAYNE, C. and MRC CFAS, 2015.
Older people, the natural environment and common mental disorders: crosssectional results from the Cognitive Function and Ageing Study. BMJ OPEN, 5(9),.

13 APPENDIX
Search strategies involved the use of PubMed (MEDLINE) and Web of Science for
published journal articles. CitNetExplorer was used to identify evidence linkage
between published articles.
TI=(green OR open OR nature OR park OR play OR
environment OR environments OR woodland OR outdoor
OR woodlands OR greenspace OR environmental OR
natural OR parks OR space OR countryside OR dog OR
forest OR greenness) AND TI=(health OR stressed OR older
OR childhood OR activity OR values OR activities OR
social OR walking OR recreation OR accessibility OR "use"
OR access OR stress OR quality OR sociocultural OR
accessible OR community OR wellbeing OR restorative
OR proximity OR active OR inactivity OR emotional OR
cognitive OR mental OR overweight OR adiposity OR
obesity OR diabetes)

