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Green space, mental health, and physical activity



How does greener urban space 
positively affect mental health?



• British Household Panel Survey (1991-2008).

• Urban residents of England (84% of sample).

• Mental health measures:
– Mental distress – GHQ12 (18 years, 5,320 observations for 1,064 

people).

– How you feel in the “past few weeks” for six positive and six negative 
affective states.

– Used to aid diagnoses of clinical anxiety and depression.

• Mental health assessed from 2 years before until 3 years after 
relocation to a greener urban area.

Green space and mental health

Alcock, I., White, M. P., Wheeler, B. W., Fleming, L. E., & Depledge, M. H. (2014). Longitudinal effects on mental health of moving to 

greener and less green urban areas. Environmental science & technology, 48(2), 1247-1255.
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Green space and mental health

• How?
– Visits: Restorative or

stress reducing.

• Visits to the coast
associated with greater
stress reduction.

3.8

3.9

4

4.1

4.2

4.3

Urban green (n =
1,816)

Rural green (n =
1,884)

Coast (n = 555)

S
tr

e
s

s
 r

e
d

u
c

ti
o

n

White, M. P., Pahl, S., Ashbullby, K., Herbert, S., & Depledge, M. H. (2013). Feelings of restoration from recent nature visits. Journal 

of Environmental Psychology, 35, 40-51.



Green space and mental health

• How?
– Visits: Meaningful.

• Frequent visits to 
natural 
environments were 
associated with more
eudaimonic
well-being (but not
other types of well-being).

***

***

* *

0.5

0.7

0.9

1.1

1.3

1.5

1.7

1.9

Daily Often Weekly Monthly

O
d

d
s 

ra
ti

o
s

Nature visit frequency

Satisfaction Meaningfulness Happiness Anxiety

White, M. P., Pahl, S., Wheeler, B. W., Depledge, M. H., & Fleming, L. E. (2017). Natural environments and subjective wellbeing:

Different types of exposure are associated with different aspects of wellbeing. Health & Place, 45, 77-84.



Green space and mental health

• How?
– Visits: Loneliness/social cohesion.

• In a study of 4,000 residents of 4 European cities, each 
additional hour spent in green space per month was 
associated with small (but significant) increases in mental 
health and vitality scores.

• 23% of this association could be explained by reductions in 
loneliness.
– …but only significant when combined with leisure-time physical 

activity = 30% explained.
van den Berg, M. M., et al. (2017). Do Physical Activity, Social Cohesion, and Loneliness Mediate the Association Between Time 

Spent Visiting Green Space and Mental Health?. Environment and Behavior.



Green space and mental health

• How?
– Physical activity.

– Probably the most studied and evidenced mediator of the greenspace-
mental health relationship.

• The odds of poor mental health were 45% less for people who 
regularly undertook physical activity in forests/woodlands 
(compared to non-users).
– …but so was regular physically active use of non-natural environments.

• Maybe the effects of physical activity on mental health ‘wash 
out’ any additional effect of the environment.

Mitchell, R. (2013). Is physical activity in natural environments better for mental health than physical activity in other environments? 

Social Science & Medicine, 91, 130-134.



Why does physical activity in green 
space deliver greater health 
benefits?



• A review of 11 studies comparing physical activity in green 
space compared to indoors found:
– 4 studies showed significantly improved positive emotions.

– 4 studies showed significantly reduced negative emotions.

– 5 studies showed increased feelings of energy and revitalisation.

– 5 studies showed that people enjoyed physical activity more.

– 2 studies showed that people were more likely to repeat the activity.

• Another review found broadly similar results versus more 
urbanised environments (Bowler et al., 2010).

Green space and physical activity

Thompson Coon, J., et al. (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), 1761-

1772.



Green space and physical activity

• Why?
– Less interrupted bouts of brisk walking?

– 40 adults recruited to walk in both:

• A park in Glasgow.

• An urban centre in Glasgow.

• Participants wore an activePAL
accelerometer.



Green space and physical activity

• More steps, more time spent in moderate-to-vigorous physical 
activity, and fewer interruptions.

Sellers, C. E., Grant, P. M., Ryan, C. G., O'Kane, C., Raw, K., & Conn, D. (2012). Take a walk in the park? A cross-over pilot trial 

comparing brisk walking in two different environments: Park and urban. Preventive medicine, 55(5), 438-443.



Green space and physical activity

• Why?
– Greater volume of

health-enhancing physical
activity (whether you intend
to, or not).

– Compared to more urban
spaces, visits to countryside 
spaces and coasts, were
associated with greater
energy expenditure. 0
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Elliott, L. R., White, M. P., Taylor, A. H., & Herbert, S. (2015). Energy expenditure on recreational visits to different natural 

environments. Social Science & Medicine, 139, 53-60.



Green space and physical activity

• Why?
– Because time passes slower?

• 37 postmenopausal women
cycled for 15 minutes
watching either a blank wall,
an urban scene, a rural
scene, or a coastal scene.

• At 5, 10 and 15 minutes,
they were asked how much
time had passed.



Green space and physical activity
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• Only in the coastal
condition did people
significantly
underestimate
how much time had
passed.

White, M. P., et al. (2015). The effects of exercising in different natural environments on psycho-physiological outcomes in post-

menopausal women: A simulation study. International journal of environmental research and public health, 12(9), 11929-11953.



Green space and physical activity

• Why?
– Mood and perceived exertion.

– 14 males cycled continuously for 15 minutes while
watching:

• 5 minutes of a ‘green’ cycle route with no
filter.

• 5 minutes of the same route with a black and
white filter.

• 5 minutes of the same route with a red filter.

Akers, A., Barton, J., Cossey, R., Gainsford, P., Griffin, M., & Micklewright, D. (2012). Visual color perception in green exercise: 

Positive effects on mood and perceived exertion. Environmental science & technology, 46(16), 8661-8666.



Green space and physical activity

Akers, A., Barton, J., Cossey, R., Gainsford, P., Griffin, M., & Micklewright, D. (2012). Visual color perception in green exercise: 

Positive effects on mood and perceived exertion. Environmental science & technology, 46(16), 8661-8666.

• The ‘green’ condition prompted less ‘total mood disturbance’ 
and lower perceived exertion (exercise felt easier).



How can we enhance and promote 
the health benefits of green spaces 
in our local areas?



Green space and health promotion



• Researchers can start:
– Using consistent methods and user-centred design.

• E.g. Teat’s Hill in Plymouth (led by Plymouth City 
Council) is undergoing renovations which have been 
entirely driven by the public and local stakeholders.

• It is being evaluated with methods consistent with a 
number of studies across Europe –
www.bluehealth2020.eu

– Use controlled studies:

• One review found only 12 studies of promotional 
physical activity interventions in urban green space 
with ‘control’ site.

Green space and health promotion

Hunter, R. F., Christian, H., Veitch, J., Astell-Burt, T., Hipp, J. A., & Schipperijn, J. (2015). The impact of interventions to promote physical activity 

in urban green space: a systematic review and recommendations for future research. Social Science & Medicine, 124, 246-256.

http://www.bluehealth2020.eu/


• We can monetise the health benefits:
– Participants: n = 280,790 (pop. Weighted)

– Work out % of people who achieve PA
guidelines all or in part in nature.

– Convert to QALYs.

Green space and health promotion

White, M. P., Elliott, L. R., et al. (2016). Recreational physical activity in natural environments and implications for health: A 

population based cross-sectional study in England. Preventive medicine, 91, 383-388.



Green space and health promotion
http://leep.exeter.ac.uk/orval/



Green space and health promotion

Elliott, L. R., White, M. P., Taylor, A. H., & Abraham, C. (2016). How do brochures encourage walking in natural environments in the 

UK? A content analysis. Health promotion international.

• We can start speaking to the masses:
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Green space and health promotion

Elliott, L. R., White, M. P., Fleming, L.E., & Abraham, C. & Taylor, A.H. (under review). “It made me want to start walking again": 

Redesigning outdoor walking brochures to increase recreational walking intentions. Environment and Behavior.
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Elliott, L. R., White, M. P., Fleming, L.E., & Abraham, C. & Taylor, A.H. (under review). “It made me want to start walking again": 

Redesigning outdoor walking brochures to increase recreational walking intentions. Environment and Behavior.



Green space and health promotion

Elliott, L. R., White, M. P., Fleming, L.E., & Abraham, C. & Taylor, A.H. (under review). “It made me want to start walking again": 

Redesigning outdoor walking brochures to increase recreational walking intentions. Environment and Behavior.
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“It's a bit patronising [sic] 
in places, just having the 
route would be enough 

for me. The motivational 
stuff is off putting.”

“It was very encouraging 
and felt like it was 

addressing me as an 
individual and not just 

giving the route 
directions, which is the 

norm.”



Thank you for listening
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