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Natural environments and health

Dr Gemma Hurst

g.l.hurst@staffs.ac.uk

Dr Christopher Gidlow

c.gidlow@staffs.ac.uk

Plan of today’s session

 Introduce you to the area of natural environments and 
human health and well-being.

 Provide you with an understanding of theories used to 
explain the environment-health relationship.

 Present data from Staffordshire University research 
(PHENOTYPE project).

 Discuss ways in which the natural environment could be 
used to improve health in a range of populations and 
settings.
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Now think about…

… a place or space where you would feel 

stressed, unhappy and wouldn’t want to 

spend time in.

Think about…

… a place or space where you 

would feel safe, relaxed, happy 

and content to spend time in.

The Story… Humans and the Environment 

Homo Erectus

1.5 Million BC

‘Thinking Man’ 

200,000 BC

TODAY

 By 2050, 66% of the world’s population is projected to be 

living in an urban area (UN, World Urbanization Prospects, 2014).

 Increasing urbanisation is greatly diminishing our 

opportunities for frequent interaction with natural 

environments; a trend that is a potential threat to mental 

health and well-being (White et al., 2013).

We were 

designed 

to be 

connected 

to nature

Is this 

disconnection 

influencing 

our health?
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The Biophillia

Hypothesis 
(Wilson, 1984)

 “the innately 
emotional 
affiliation of human 
beings to other 
living organisms”. 

 A natural instinct to 
desire contact with 
nature.

We were 

designed 

to be 

connected 

to nature
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Whether people are healthy or not, is determined by 

their circumstances and environment… factors such 

as where we live, the state of our environment… 

have considerable impacts on health… the more 

commonly considered factors such as access and 

use of health care services often have less of an 

impact. 

(World Health Organisation, (2015). The determinants of health)

Barton and Grant (2006) based on a public h

ealth concept by Whitehead and Dahlgren, 

The Lancet (1991)

Determinants 

of Health…
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How might environments negatively 

influence our health and wellbeing?

Exposure to environmental pollutants (e.g., air, 

noise, light pollution)

Poor quality water 

 Lack of support for health-enhancing behaviours 

(e.g., physical activity, low walkability)

Poor access to high/good quality food

Exposure to stressors

How might natural environments 

positively influence our health and 

wellbeing?

Reduction in exposure to environmental 

hazards/pollutants

 Support for health-enhancing behaviours (e.g., 

physical activity, walkable neighbourhoods, social 

activity)

Good access to high/good quality food

Reduced exposure to stressors



14/06/2017

6

How?...Theories

Attention Restoration Theory  
(Kaplan & Kaplan, 1989)

Stress Reduction Theory                   
(Ulrich, 1983, 1991)
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Attention Restoration Theory  
(Kaplan & Kaplan, 1989)

Involuntary 
Attention

(Soft) Fascination

Voluntary Attention

Directed Attention
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Restorative 
Environment

Being Away

(Kaplan, 1995)

Restorative 
Environment

Being Away Extent

(Kaplan, 1995)
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Restorative 
Environment

Being Away Extent Compatibility

(Kaplan, 1995)

Stress Reduction Theory (Ulrich, 1983, 1991)

 The body responds to threats through negative emotions 

(e.g., fear, anger), physiological indicators (e.g., 

increased heart rate) and increased autonomic arousal. 

 Stimulating environments such as cities affect people 

negatively by producing excessively high, stressful and 

fatiguing levels of psychological and physiological 

“excitement”. 

 Viewing / engaging in nature produces positive 

emotions and lessens negative feelings, promotes 

recovery and restoration from stress.
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Stress Reduction Theory (Ulrich, 1983, 1991)

Stressed / Fatigued

Environment

Negative Thoughts

Physiological 
ResponseExcitement Restorative

How?...Potential Mechanisms

Physical Activity

NATURE

Health
Social Interaction

Restoration and Stress 
Reduction

Reduced Environmental 
Pollutants
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How might we investigate the impact of 

the natural environment on human 

health and wellbeing?

Epidemiological studies, longitudinal and cross-

sectional research (large data sets, e.g., national 

surveys, cohort studies, classification and mapping 

of environments)

Experimental studies (lab based vs. field based)

Epidemiological evidence…

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

Urban green space 

and self reported 

health
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Urban green 

space and 

mortality

 Rates of all-cause mortality reduce as ‘greenness’ of 
surrounding area increases (adjusted for deprivation and age).

Mitchell, R., Astell-Burt, T., Richardson, E.A. (2011). A comparison of green space indicators for epidemiological research. 

Green 

space 

and 

mental 

health



14/06/2017

13

Mitchell, R. & Popham, F. (2008) Effect of exposure to natural environment on health inequalities: an observational population study. 

Lancet 372,1655–1660.

Increasing exposure to green space

Green space and 

health inequality

Gidlow, C.J., Randall, J., Gillman, J., Smith, G.R. and Jones, M.V., (2016). Natural environments and chronic stress 
measured by hair cortisol. Landscape and Urban Planning, 148, 61-67.

Natural environment and chronic stress

 Hair cortisol 

concentration (HCC) is 

a novel non-invasive 

biomarker of chronic 

stress

 We collected data 

from 132 healthy 

employed adults from 

the West Midlands 

region of the UK (June–

Sept 2014). 
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Zijlema, W.L., Triguero-Mas, M., Smith, G., Cirach, M., Martinez, D., Dadvand, P., Gascon, M., Jones, M., Gidlow, C., Hurst, G. 
and Masterson, D., (2017). The relationship between natural outdoor environments and cognitive functioning and its 
mediators. Environmental Research, 155, 268-275.

Residential natural environment 

and cognitive function

Each 100m    in residential distance to NE
--> 1.5%     in time to complete time of CTT 

(i.e., worse cognitive function)

 Cognitive Trail 

making Task 

(CTT) in 1628 

residents of 3 

European cities

 Measures visual 

attention, 

sequencing, 

and effortful 

executive 

processing 

abilities 

Experimental Research…What happens 

when people experience nature?
IncreaseDecrease

Bowler, D., Buyung-Ali, L., Knight, T. & Pullin, A.S. (2010). The importance of nature for health: is there a specific benefit of contact with green space? 
Environmental Evidence: www.environmentalevidence.org/SR40.html
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Existing research…Benefits of 

interacting with nature

 Positive effects on physical health: mortality, self-
reported health (Ulrich, 1984, Maas et al., 2006, Richardson et al., 
2010)

 Improved psychological well-being: positive affect and 
mood (Bodin & Hartig, 2001, Kaplan, 2001, Fuller et al., 2007)

 Vitalising effects (Ryan et al., 2009)

 Increased happiness (MacKerron & Mourate, 2013)

 Improved cognitive performance and attention 
restoration (Berman et al., 2008, Herzog, et al, 1997)

 Improvements in ADHD symptoms in children (Kuo & Taylor, 
2004)

Positive health effects of the natural outdoor environment 

in typical populations of different regions in Europe

www.phenotype.eu
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Where to put your best foot forward: 
Psycho-physiological responses to walking 

in natural and urban environments

Green Blue Urban

What we already know...

 Existing evidence is broadly supportive of positive 

psychological responses to natural (compared with 

urban / built) environments (Bodin & Hartig, 2003)

 Evidence for positive physiological responses is more 
complex

 Lab vs. field experiments (Beil and Hanes, 2013, Brown et al. 2013, 

Gladwell et al. 2012, Hartig et al., 2003, Tsunetsugua et al., 2013)
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What we wanted to add...

 Ecological validity and relevant environment exposures

 Robust measures (cortisol, heart rate variability)

 Acute and longer-term response

 Investigating instorative effects

Controls for physical activity and social interaction

Cortisol
Level

Heart Rate 
Variability 

(HRV)

Blood 
Pressure

Mood

Restoration

Cognitive 
Functioning

(BDS)
What 
we 

measured

Who took part 

and what we 

measured…

N=38 (23 male, 15 female)

Healthy adults:

• 19-69 yrs, 

• mean BMI: 25.4 kg/m2, 

• self-reported health: fair, 
good, very good or 
excellent
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What we did…

What we found…

 Indications that a 30-minute walk in an environment             

(natural or urban) that is not stressful was associated with:

 decreased cortisol levels

 improved mood

 Specific to a 30-minute walk in a natural environment (green   

and blue), we found:

 higher levels of perceived restoration 

 improved cognitive functioning (that persisted at the end of the walk 

following green exposure and 30 minutes after the walk following blue 

exposure)

Gidlow, C., Jones, M., Hurst, G., Masterson, D., Clark-Carter, D., Tarvaninen, M., &Nieuwenhuijsen, M. (2016). Where to put 
your best foot forward: Psycho-physiological responses to walking in natural and urban environments. Journal of 
Environmental Psychology, 45, 22-29. 
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Local relevance…

Living in greener areas appears beneficial for self-
reported and objectively measured health.

Being active in natural environments has additional 
psychological benefits (compared with urban).

Is access sufficient to promote use?
… Probably not, interventions to engage us with our 
local natural environment are important 
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ACTIVITY

Working in small groups….

(1) Pick a target group and setting.

(2) Design an intervention involving the natural 
environment to improve human health and 
wellbeing.

(3) State how you would measure the impact of 
your intervention.

Barton and Grant (2006) based on a public  

health concept by Whitehead and Dahlgren

, The Lancet (1991)

Determinants 

of Health…

…How could 

we intervene?
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Your ideas…

Feedback…

(1) Target group and setting

(2) Intervention

(3) Evaluation

In what settings could we intervene?

Examples,

Healthcare settings (e.g., hospitals, care homes, GP 

/ dentist surgeries)? 

Workplaces? (e.g., office environments, green walls)

 Schools? (e.g. Forest Schools)

University campuses?

Prisons? (e.g., gardens)

 Space travel (settings with sensory monotony)?
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“Imagine a therapy that had no known side 

effects, was readily available, and could 

improve your cognitive functioning and 

overall well-being at zero cost. Such a 

therapy has been known to philosophers, 

writers, and lay people alike: 

interacting with nature”.

M.G. Berman, (2008)

Gemma Hurst, PhD Christopher Gidlow, PhD

g.l.hurst@staffs.ac.uk c.gidlow@staffs.ac.uk

@gemma_hurst

Thank You.
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