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BIODIVERSITY IS ESSENTIAL FOR HEALTH



BIODIVERSITY IS DECLINING



INTERNATIONAL POLICY CONTEXT



INTERNATIONAL POLICY CONTEXT
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IPBES Nexus Assessment

Thematic assessment of the 
interlinkages among biodiversity, 
water, food and health



HEALTH BENEFITS OF NATURE

» There is a vast and growing amount of 

evidence to support the health and wellbeing 

benefits of nature

ÅImproves mood

ÅFosters sense of connectedness

ÅProvides meaning and purpose

ÅSupports pro-environmental action

» Living near nature, viewing nature, 

gardening, é.

» Less is known about which types and 

qualities of these natural environments



WHICH TYPES OF NATURE BENEFIT MENTAL 

HEALTH?

Beute, Andreucci, 

Lammel, Davies, 
Glanville, Keune, 

Marselle, OôBrien, 

Olszewska-Guizzo, 
Remmen, Russo & de 

Vries (2021)



Sample - 9751 adults (18-79 years)

Method - secondary data analysis 

Åstreet tree data (IV) 

ÅCross-sectional data on anti-
depressant prescriptions (DV)
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Street Trees & Antidepressant 

Prescriptions
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Street Trees & Antidepressant 

Prescriptions

Tree abundance immediate around the home matters
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Street Trees & Antidepressant Prescriptions

Trees especially important for individuals with low socio - economic status .



BIODIVERSITY & HEALTH 

How can the relationships between biodiversity and health be explained?

28

Human 
Health

Biodiversity Human 
Health

Human 
Health?Biodiversity





BIODIVERSITY & HEALTH MODEL
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BIODIVERSITY 

Perceived 
biodiversity

Actual 
biodiversity

Biodiversity

Identity and number of species and 
individuals present in a location and their 
functional characteristics
(e.g. species richness, identity and 
abundance of street trees in a city district)

Proxy measure -ǇŜǊǎƻƴΩǎ ǎǳōƧŜŎǘƛǾŜ 
assessment of the biodiversity that they 
think is present in an environment 
(e.g. perceived species richness of  
trees on street)

Marselle et al 
(2021) 
Environment 
International, 150 



Marselle et al (2021) Environment International
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CONTACT WITH BIODIVERSITY 

ExperienceExposure

Contact 
with Nature

Biodiversity
Mediating 
Pathways

Apersonôs amount of 

contact with biodiversity  

How a person experiences 

and interacts with 

biodiversity
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CONTACT WITH BIODIVERSITY - EXPOSURE

Exposure

Actual exposure: 
frequency (how often) and 

duration (how long)

Apersonôs amount of contact with biodiversity

Marselle et al (2021) Environment International, 150 
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CONTACT WITH BIODIVERSITY - EXPOSURE

Exposure
Apersonôs amount of contact with biodiversity

White etal. (2019)

Sample - 20,264 UK adults

Method ï

IV: duration of nature 

contact in past 7 days, DV: 

general health & life 

satisfaction over time using 

a longitudinal national

survey (MENE)

Actual exposure
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CONTACT WITH BIODIVERSITY = EXPERIENCE

Experience

Experience nature through the 5 senses

How a person experiences and interacts with 

biodiversity

Marselle et al (2021) Environment International, 150 
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CONTACT WITH BIODIVERSITY = EXPERIENCE

Experience

Experience nature indirectly or directly 

How a person experiences and interacts with 

biodiversity
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CONTACT WITH BIODIVERSITY = EXPERIENCE

Experience

Experience of nature intentional or incidental to another activity

How a person experiences and interacts with 

biodiversity



Marselle et al (2021) Environment International



REDUCING HARM

Medicinal 
drugs 

Reducing air 
pollution

Reducing 
noise 

pollution

Water 
purification

Reducing 
extreme heat

Food 
provision 



REDUCING HARM

kathleenallen.net

Reducing exposure to air pollution
Air pollutant concentrations are lower in greenspace
Vegetation removes air pollutants

Reducing exposure to heat stress
Vegetation absorbs solar radiation & cooling through 
transpiration

Reducing exposure to noise
Vegetation can absorb and diffract noise

Green infrastructure can reduce noise levels by 5-10dB
Markevych et al (2017) Environmental Research 



RESTORING CAPACITIES 

Stress 
Recovery

Restoring 
Attention



RESTORING CAPACITIES 

ÅNatural environments reduce physiological 
measures of stress (Mygindet al., 2019)

ÅExperimental study of biodiversity & stress 
reduction

ÅBlood pressure reduced as the number of 
plant species in a meadow increased

ÅReduction in blood pressure was 
greatest at the intermediate level of 
species richness

Reduced stress

Lindemann-Matthies and Matthies(2018) Web Ecology 18



BUILDING CAPACITIES 

Transcendent 
experiences 

Place attachment 
and 

Place identity 

Physical   
activity 

Social interaction 
and 

Social cohesion 



» Physical activity is important for our 

physical and mental well-being (Biddle et al., 2015; 

World Health Organization, 2018).

» Exercise in nature has added mental health 

benefits (Bowler et al., 2010; Marselle et al., 2013; Thompson Coon et 

al., 2011)

» Biodiverse streetscapes may promote 

physical activity (Saumelet al., 2016) 

BUILDING CAPACITIES 

Encouraging physical 
activity



ÅStudy compared US districts that did 
and did not lose ash trees (Jones 2016)

Å/ƻƳǇŀǊŜŘ ǇŜƻǇƭŜΩǎ ƭŜǾŜƭ ƻŦ ƻǳǘŘƻƻǊ 
and indoor recreation 

ÅPeople did lessoutdoor recreation in 
areas that lostash trees

ÅBut no change in amount of indoor 
recreation   

BUILDING CAPACITIES 

Encouraging physical activity

Jones (2016) Ecological Econ.



CAUSING HARM

Infectious 
disease 
agents 

Allergens

Contact with 
wildlife

Micro-
organisms 

Volatile 
organic 

compounds 



CAUSING HARM

IPBES (2020) Pandemics Report

INFECTIOUS DISEASE AGENTS



Example ð
Dr Forest project



Dr. FOREST

1. Natural forest plots 
(Exploratory sites)

2. TreeDivNet
Experimental sites 



Dr. FOREST



www.dr-forest.eu



Marselle et al (2021) Environment International

Actual Forest 

biodiversity

1 species

2 species

5+ species

Perceived forest 

biodiversity

30-40 min 

duration

1 x frequency

Seeing

Hearing

Å Perceived 

Restorativeness 

Scale

Å Perceived stress

Å Salvia cortisol
Å Heart rate

Changes in:

Å State anxiety (STAI)

Å Momentary mood 

(PANAS)



www.dr-forest.eu



Conclusion & Outlook



Conclusion

» Biodiversity is essential for human health 

and well-being 

» Biodiversity indirectlyinfluences human 

health via 4 domains of pathways ςboth 

harmful and beneficial 

» Important to conserve biodiverse 

ecosystems for the health of both people 

and planet

» Integrated policies across-sectors

» Identify co-benefits & win-wins


