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Links between natural
environments and physical
activity: evidence briefing
Purpose of briefing
This briefing note is part of a series that summarises evidence of the relationships between the
natural environment and a range of outcomes. This briefing focuses on links between the natural
environment and physical activity. The notes are aimed at: policy makers, practitioners, practice
enablers (including Natural England, Natural Resources Wales etc.), local decision makers, and
the wider research community. They highlight some of the implications for future policy, service
delivery and research. It is intended they will inform practitioner planning, targeting and
rationales, but not the identification of solutions or design of interventions. Barriers to access or
use are not considered in these notes. The other briefings in the series the series published so
far cover obesity, mental health, physiological health, connection with nature, and learning. The
notes consider evidence of relevance to the UK and outcomes for both adults and children.
Please see EIN016 for methodology, glossary and evaluation resources.

Extent of the issue
• In England (2012) 66 percent of men, 55
percent of women, 21 percent of boys and 16
percent of girls met the Chief Medical Officer’s
recommended levels of physical activity for
good health [1].
• Insufficient physical activity is responsible for 1
in 6 deaths (the same as smoking) and up to
40 percent of many long term conditions such
as Type 2 diabetes. It costs the UK an
estimated £7.4bn per year, including £900m to
the NHS alone [2,3].
• There is reliable and robust evidence to
suggest that physical activity is beneficial
throughout the life course and that even small
changes such as an additional 10 minutes of
activity can improve health [1]. Benefits accrue
at whatever age a person starts being active
[1]. Systematic reviews of the evidence have

established links between adequate levels of
physical activity and good health including
reduced rates of type 2 diabetes, colon cancer,
breast cancer, hip fracture, and depression [4].
• There is a robust body of evidence which
indicates that interventions using physical
activity can be 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 1.

Summary statement
There is a substantial body of evidence which
has examined the relationships between natural
environments and physical activity. Although the
evidence which has examined whether a greater
amount of natural environments around the
home promote higher levels of
physical activity is not
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conclusive, there is some evidence that tends to
demonstrate that the use of accessible, better
quality natural environments is associated with a
higher likelihood and rates of physical activity.
The evidence suggests that physical activity in
natural environments is more beneficial to health
than that undertaken in other environments and
that people enjoy it. There is some evidence
which demonstrates the impacts and costeffectiveness of different intervention options
designed to increase or facilitate physical activity
in natural environments. Much of the available
evidence is indicative of a relationship, further
robust studies are needed to better understand
associations and causal pathways between
natural environments and physical activity.

to live in greener environments). Usually
whether or not people are actually using or
visiting the natural environments is not
accounted for in these studies.

• Analyses of large datasets show, after
controlling for confounding factors, positive
associations between greater amounts of
natural spaces around the home and rates of
physical activity [6, 7], however some studies
find no association [8-10].
• An evidence synthesis found that a higher
proportion of greenspace around the home
was positively associated with rates of cycling
[11].
• A UK study found that although rates of activity
were highest in the greenest area, they did not
find an association with the types of physical
activities that would take place in greenspace
[6].

Does use of the natural environment
encourage higher levels of physical
activity?
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Review of the evidence
Is the amount and availability of natural
environments associated with physical
activity?
The current evidence is mixed as to the
associations between measures of the amount
and availability of natural environments (typically
in relation to the home) and rates of physical
activity; a recent review of reviews found that
while positive relationships were identified in
many studies, a similar number were
inconclusive [5]. The majority of the evidence
relates to population level studies, is crosssectional in nature and cannot demonstrate
causality (e.g. more active people may choose

Studies which have assessed actual use of
natural environments tend to show that they
promote and facilitate higher levels of physical
activity. This evidence is drawn from a variety of
different study types, some of which are prone to
multiple sources of bias.

• Research from the UK has shown that use of
natural environments is particularly important
in supporting a variety of different forms of
physical activity, from walking, gardening to
children’s play [13-14].
• Distance from greenspaces appears to
influence frequency of use for physical activity.
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 [15]. The type of natural
environments [16], perceived accessibility,
feelings of safety, and the presence of others
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[17-20] have also been shown to have positive
associations with rates of phsyical activity.
• The Monitor of Engagement with the Natural
Environment dataset shows that in 2013-2014
around 1.3 billion visits were made to the
natural environment for health or exercise
reasons, 1.5 billion visits involved walking with
a dog and further 775 million visits involved
waking without a dog [21].
• Several studies suggest that people enjoy
physical activities more when undertaken in
greener environments [22, 23]. A systematic
review found evidence that people were more
satisfied following physical activities in the
outdoors (compared to indoors) and reported a
greater intention to repeat the activity at a later
date [22]. A review of older people’s physical
activity found that opportunities to spend time
in natural environments was one of the factors
which encourages participation [24].
• Desire to be physically active has also been
shown to facilitate engagement with the
natural environment. In studies of the
motivations for the use of urban parks,
physical activities such as walking or children’s
play are commonly cited [25].

Who uses natural environments for
physical activity?
Socio-demographic characteristics appear to
influence use of natural environments for
physical activity, associations differ according to
health status, age, ethnicity, and socioeconomic
status [26- 31]. The evidence suggests that
certain socio-demographic groups, including
those with a long-term illness or disability, aged
65 and over, and of Black or Minority Ethnic
origin, are consistently less likely to use the
natural environment for physical activity [20,27].

• Use of natural environments is particularly
important in supporting physical activity in
certain population sub-groups such as those
living in urban settings and boys [14]. A UK
study of children’s activity showed that about

half of their weekend moderate-vigorous
activity took place in greenspace [28].
• Qualitative research undertaken in the South
West of England highlighted that despite
awareness of health benefits, not all families
are motivated to regularly use natural
environments [29]. Barriers such as lack of
interest, limited time, lack of car access, cost
of parking, unsuitable paths, and cold weather
have been identified in several studies [17,
24].

Is there an association between physical
activity in natural environments and
health inequalities?
There is relatively little evidence which has
addressed whether there is a relationship
between physical activity in natural
environments and health inequalities, what
exists is inconsistent.

• There is some evidence to suggest that those
with poorer health benefit more from physical
activity in environments with a greater
proportion of greenspaces than people with
better health [30].
• A Scottish study found no evidence that
income-related inequalities in rates of physical
activity taking place in greenspace were
narrower in those areas with a greater quantity
of natural environment [8].

Is there an additional beneficial effect of
physical activity in the outdoors?
There is some tentative evidence that suggests
that physical activity in natural environments
may be more beneficial than activity in other
environments [22, 30, 31]. Current evidence is
limited in extent and reliability.

• A Scottish study showed that physical activity
in natural environments is associated with a
reduction in the risk of poor mental health to a
greater extent than physical activity in other
environments and that those who regularly
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used woods and forests for physical activity
were significantly less likely to experience poor
mental health compared with those who did
not use such places [31].
• A systematic review found that compared with
indoor activities, physical activity in natural
environments is associated with greater
feelings of revitalization and positive
engagement, decreases in tension, confusion,
anger and depression, and with increased
energy [22].

What are the outcomes of specific
interventions?
There is a growing body of evidence which
tends to show positive outcomes of health
interventions which a) offer or make use of
physical activity in the natural environment or b)
modify the environment to promote activity [27].
Multifaceted interventions (e.g. combinations of
built environment and social programmes) are
likely to have a more significant impact on levels
of physical activity than singular intervention
strategies [32].

• Improvements to local woodlands resulted in
significant improvements in local people’s
attitudes to woods as places for physical
activity and increased frequency of summer
woodland visits in comparison to control sites
[33].
• Green exercise programmes such as outdoor
walking groups have been shown to increase
activity rates and result in improved selfreported self-esteem and mood states [34-37]
and are increasingly commissioned by health
care providers [38]. Evaluation of the Sport
England led ‘Active England’ Woodland
projects found increases in engagement by
groups previously dis-engaged [36].

What is the cost effectiveness of
interventions?
Although there are limitations to the
methodologies a range of economic values have
been estimated regarding the monetary value of
physical activity related natural environment
interventions, which are typically shown to be
cost-effective.

• An estimated annual saving of £2.1 billion
would be achieved through averted health
costs (as a result of a projected 24 percent
increase in rates of physical activity) if
everyone in England had equal ‘good
perceived and/or actual access to greenspace’
[39].
• The health benefits of walking on the Welsh
Coast path have been estimated to amount to
approximately £18.3 million per year [40].
• The estimated values of a proposed expansion
of the Walking for Health 2 programme was
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 economic value of increased
physical activity resulting from the Forestry
Commission’s ‘Woods In and Around Towns
Challenge Fund’ was approximately £0.36m
per year [41].
• Social return on investment assessments
undertaken by greenspace scotland [42] found
a range of favourable cost-benefit ratios of
health related natural environment
interventions, including for every £1 invested in
a single health walk the generation of around
£5 of benefit.
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Implications for policy, service
delivery and research
Policy and service delivery
• Although the evidence as to whether the
presence of natural environments around the
home promotes higher levels of physical
activity is currently inconclusive, there is now a
relatively reliable and extensive body of
evidence which suggest that actual use of
such places promotes activity of benefit to
health and which is enjoyed by participants.
• As a result it is suggested that decision
makers could:
• As suggested in the NICE guidelines [43],
protect accessibility to and facilitate an
increase in the quantity of areas of good
quality safe urban greenspaces and
encourage provision for private
greenspaces such as gardens in new
developments [17, 25, 31, 32, 43, 44].
• Strengthen the planning recommendations
regarding the accessibility and quantity of
(public and private) natural spaces within
living environments [44].
• Identify opportunities for natural
environment related physical activity in
wider social and educational policies and
programmes [45].
• Identify effective natural environment
based intervention options to increase
activity for people of all ages and activity

levels and abilities [12, 46, 47]. Adopt the
recommendation that opportunities for
children’s self-directed play in the outdoors
should be increased [46].
• When developing environmental physical
activity interventions engage local
communities during the planning and
management processes. Interventions should
take account of local socio-demographic
characteristics and the needs of specific
marginalised or disengaged groups,
particularly those facing various forms of
inequity [20, 48, 50].
• Policies and programmes should be suitably
targeted to reduce risk of enhancing physical
activity health and social inequalities [49, 50].

Research
• Future research could, using robust
methodologies guided by theoretical
frameworks [5, 51]:
• Clarify whether, and to what degree,
physical activity is a key mechanism
explaining the health benefit of natural
environments [5].
• Explore if and how interactions with the
natural environment supports activity [51].
• Seek to explain the role of other important
mediating factors (e.g. social support,
compensatory behaviours etc.) in linking
natural environments to physical activity
behaviours.
• Clarify which types of natural environment
promote active lifestyles in different
population [13].
• Identify the specific physical and
experiential characteristics of the
environment that encourage, facilitate and
support ongoing physical activity explaining
how these characteristics and mechanisms
vary within the population [15, 27, 44, 52].
• There is a need for robust evaluations of
natural environment physical activity health
interventions, clarifying what works, for whom
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and in what circumstance and which clarify the
relative benefit of such interventions in
comparison to alternative options [53].
• As many interventions are essentially complex
and often part of wider programmes of activity,
evaluators should consider application of the
principles of the Medical Research Council’s
‘Complex Intervention Guidance’ to better
define interventions and understand process
and outcomes [54].
• Good quality evaluations, using robust
methodologies with rigorous reporting, should
be integrated into future greenspace
interventions to help clarify ‘what works, when
and for whom’ [55].

References
1. Townsend, N., et al., Physical Activity
Statistics 2015. 2015, British Heart Foundation
London.
2. 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: 219–29.
3. 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. Journal of Public Health
2011. 33 (4): 527-535.
4. Bull, F. and and the Expert Working Groups,
Physical Activity Guidelines in the U.K: Review
and Recommendations. 2010: School of Sport,
Exercise and Health Sciences, Loughborough
University.
5. Hartig, T., et al., Nature and Health. Annual
Review of Public Health, 2014. 35(1): p. 207228.

7. Richardson, E., et al., Role of physical activity
in the relationship between urban green space
and health. Public Health, 2013. 127: p. 318.
8. Ord, K., R. Mitchell, and J. Pearce, Is level of
neighbourhood green space associated with
physical activity in green space? International
Journal of Behavioral Nutrition and Physical
Activity, 2013. 10(1): p. 127.
9. 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: p. 337.
10. Maas, J., et al., Physical activity as a
possible mechanism behind the relationship
between green space and health: a multilevel
analysis. BMC Public Health, 2008. 8: p. 206.
11. Fraser, S.D.S. and K. Lock, Cycling for
transport and public health: a systematic review
of the effect of the environment on cycling. The
European Journal of Public Health, 2011. 21(6):
p. 738-743.
12. Gray, C., et al., What Is the Relationship
between Outdoor Time and Physical Activity,
Sedentary Behaviour, and Physical Fitness in
Children? A Systematic Review. Int J Environ
Res Public Health, 2015. 12(6): p. 6455-74.
13. 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.
14. 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.

6. Mytton, O.T., et al., Green space and physical
activity: An observational study using Health
Survey for England data. Health & Place, 2012.
18(5): p. 1034-1041.
Page 6

Natural England Access to Evidence Information Note EIN019
Links between natural environments and physical activity:
evidence briefing
15. 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.
16. White, M.P., et al., Coastal proximity and
physical activity: Is the coast an underappreciated public health resource? Prev Med,
2014. 69: p. 135-40.
17. Hillsdon, M., A. Jones, and E. Coombes,
Green space access, green space use, physical
activity and overweight, in Natural England
Commissioned Report NECR067. 2011.
18.Carver, A., A. Timperio, and D. Crawford,
Playing it safe: the influence of neighbourhood
safety on children's physical activity. A review.
Health & Place, 2008. 14(2): p. 217-227.
19. Ding, D., et al., Neighborhood environment
and physical activity among youth a review. Am
J Prev Med, 2011. 41(4): p. 442-55.
20. McCormack, G.R., et al., Characteristics of
urban parks associated with park use and
physical activity: A review of qualitative
research. Health & Place, 2010. 16(4): p. 712726.
21. Natural England, Monitor of Engagement
with the Natural Environment: The national
survey on people and the natural environment:
Annual report from the 2013 - 2014 survey, in
Natural England Commissioned Report
NECR122. 2014: Sheffield.
22. 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.
23. Crust, L., H. Henderson, and G. Middleton,
The acute effects of urban green and

countryside walking on psychological health: A
field-based study of green exercise. International
Journal of Sport Psychology, 2013. 44(2): p.
160-177.
24. Van Cauwenberg, J., et al., Relationship
between the physical environment and physical
activity in older adults: A systematic review.
Health & Place, 2011. 17(2): p. 458-469.
25. 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. 41742.
26. Burt, J., et al., Monitor of Engagement with
the Natural Environment Survey (2009 - 2012):
Difference in access to the natural environment
between social groups within the adult English
population. 2013, Natural England Data Reports,
Number 003.
27. Ward Thompson, C. and P.A. Aspinall,
Natural Environments and their Impact on
Activity, Health, and Quality of Life. Applied
Psychology: Health and Well-Being, 2011. 3(3):
p. 230-260.
28. 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.
29. Ashbullby, K.J., et al., The beach as a
setting for families’ health promotion: A
qualitative study with parents and children living
in coastal regions in Southwest England. Health
& Place, 2013. 23(0): p. 138-147.
30. Roe, J. and P. Aspinall, The restorative
benefits of walking in urban and rural settings in
adults with good and poor mental health. Health
& Place, 2011. 17(1): p. 103-113.
Page 7

Natural England Access to Evidence Information Note EIN019
Links between natural environments and physical activity:
evidence briefing
31. 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.
32. 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.
33. 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.
34. Pretty, J., et al., Green exercise in the UK
countryside: Effects on health and psychological
well-being, and implications for policy and
planning. Journal of Environmental Planning and
Management, 2007. 50(2): p. 211-231.
35. O'Brien, L. and H. Snowdon, Health and
well-being in woodlands: a case study of the
chopwell wood health project. Arboricultural
Journal, 2007. 30(1): p. 45-60.
36. O'Brien, L. and J. Morris, Active England:
The Woodland Projects. 2009, Forest Research
Farnham.
37. 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.
38. Jepson, R., R. Robertson, and H. Cameron,
Green prescription schemes: mapping and
current practice. 2010, NHS Scotland
Edinburgh.
39. Stone, D., An estimate of the economic and
health value and cost effectiveness of the
expanded WHI scheme 2009. 2009, Natural
England.

40. Cavil, N., H. Rutter, and R. Gower,
Economic assessment of the health benefits of
walking on the Wales Coast Path. 2016.
41. 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.
42. Greenspace Scotland. Demonstrating the
links: action research on greenspaces undated
Available from:
http://www.greenspacescotland.org.uk/defau
lt.asp?
43. NICE., Physical activity and the
environment: NICE public health guidance 8.
44. Lachowycz, K. and A. Jones, Greenspace
and obesity: a systematic review of the
evidence. Obes. Rev., 2011. 12: p. e183.
45. Lovell, R. and J. Roe, Physical and mental
health benefits of participation in forest school.
Countryside Recreation, 2009. 17(1): p. 20-23.
46. Tremblay, M.S., et al., Position Statement on
Active Outdoor Play. Int J Environ Res Public
Health, 2015. 12(6): p. 6475-505.
47. McCurdy, L., et al., Using nature and
outdoor activity to improve children's health.
Curr. Probl. Pediatr. Adolesc. Health Care,
2010. 40: p. 102.
48. 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.
49. 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.
Page 8

Natural England Access to Evidence Information Note EIN019
Links between natural environments and physical activity:
evidence briefing
50. Marmot, M., et al., Fair Society, Healthy
Lives. The Marmot Review. 2010: London.
51. Yeh, H.-P., et al., Physical, Psychological
and Emotional Benefits of Green Physical
Activity: An Ecological Dynamics Perspective.
Sports Medicine, 2015: p. 1-7.
52. 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.
53. Brown, T. and S. Cummins, Intervening in
health: The place of urban green space.
Landscape and Urban Planning, 2013. 118(0):
p. 59-61.

Further information
Natural England evidence publications can be
downloaded from the publications and products
catalogue:
http://publications.naturalengland.org.uk/.
For information on Natural England evidence
publications contact the Natural England Enquiry
Service on 0845 600 3078 or e-mail
enquiries@naturalengland.org.uk.

Author
Rebecca Lovell, European Centre for
Environment and Human Health and University
of Exeter Medical School
r.lovell@exeter.ac.uk
http://www.ecehh.org/people/dr-rebeccalovell/

54. Craig P., D.P., Macintyre S., Michie S.,
Nazareth I., Petticrew M., Developing and
evaluating complex interventions: new guidance.
2008. MRC.
55. Pawson, R. and N. Tilley, Realistic
Evaluation. 1997, London: Sage.

Copyright
This note is published by Natural England under
the Open Government Licence - OGLv3.0 for
public sector information. You are encouraged to
use, and reuse, information subject to certain
conditions. For details of the licence visit
Copyright. Natural England photographs are
only available for non commercial purposes. If
any other information such as maps or data
cannot be used commercially this will be made
clear within the note.
ISBN 978-1-78354-328-1
© Natural England and other parties 2016

1

See NHS Why be active pages for more information.
The Walking the Way to Health Initiative (WHI) aimed to get more people walking, especially those who
took little exercise or lived in areas of poor health. The initiative helped to create over 500 local health walk
schemes.
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