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Blue spaces

Blue space – seriously?
Don’t we have enough to worry
about with green spaces already?

Blue space in Europe

Nearly everyone in Europe is within
1-2km of a river, lake or the coast.

And the closer you live the more
frequently you are likely to visit for
recreation

Elliott, White, et al. (2020). Defining residential blue space distance categories: Modelling distance-decay effects across
eighteen countries. Landscape & Urban Planning, 103800.

Blue spaces in Lithuania

117 Bathing water sites in Lithuania;

98.3% ‘sufficient’ – 87.2% Excellent quality

We do not currently have visit frequency data so can’t work economic benefits

Blue spaces and health

Okay, so lots of people do seem to
use local blue spaces regularly…
(and I’m glad to hear Lithuania's waters are so
clean by the way)

… but what’s this got to do with
health?

Clean bathing waters
reduce risk of disease

Towan Head Newquay Sept 2nd 2018

https://www.sas.org.uk/news/towan-head-sewage-spill-2nd-september/
Wade, et al. (2005). Rapidly measured indicators of recreational water quality are predictive of swimming-associated gastrointestinal
illness. Environmental Health Perspectives, 114(1), 24-28.
Halliday, E., & Gast, R. J. (2010). Bacteria in beach sands: an emerging challenge in protecting coastal water quality and bather
health. Environmental Science & Technology, 45(2), 370-379.

A lot of other risks of course

Environmental
Ecosystem degradation, flooding, storm
surges, water/vector borne diseases,
current/wind changes,
earthquakes/tsunamis, invasive species,
harmful algal blooms, ocean acidification

Pollution
Microbial, chemical, air (from coastal
shipping/industry), pharmaceutical,
nutrient (run-off), plastics

Human activities
Urbanisation; Mining; Shipping; Fishing
Aquaculture; Marine renewables; Marine
biotechnology

Health Outcome
Drowning
Injury
Infectious diseases
Pollutant exposure
AMR
Acute toxicity,
Respiratory/cardiovascularB
birth defects
Chronic diseases
Mental health
Body burdens of toxins

Socioeconomic -cultural
Demographic change, destruction of
traditional (e.g. fishing) communities; shifts
in economies and industries; Tourism & 2nd
home ownership; peripherality/remoteness
Depledge, Lovell, Wheeler, Morrissey, White, & Fleming (2017). Review of Evidence: Health and well-being of coastal
communities. Government Office of Science Foresight ‘Future of the Sea’ Project. London: Author.

Blue spaces and health

Sure, but not so many people go
swimming right?

True – but an awful lot of people
spend an awful lot of time by the
water and that is still important for
health
How so?

The Blue Gym: Our highly
multi-method approach
Method

Pros

Cons

Studies (Examples)

Census data

Population level samples

Cross sectional
Ecological fallacy

English Census (N = 48 million) Wheeler et al.,
2012; 2015)

Repeat crosssectional surveys

Large annual representative
samples

Cross sectional
Multiple confounders

Health Survey for England (N = 12,000 per year)
(Pasanen et al., 2019, Garrett et al., 2019)

Cohort studies

Longitudinal data;
Towards understanding
causality

Selection effects
Multiple confounders

BHPS (N =12,000 x 18 yrs) (White et al., 2014)
1958 Birth Cohort (N>17,000) (Cherrie et al., 2015 )

Visitor surveys

Large samples;
multiple environments

Memory biases
Selection effects

MENE (N = 280,000 visitors)
(Elliott et al., 2015, 2018; Wyles et al., 2019)

Field experiments

Realistic exposure; some
control; towards causality

Difficult to randomise/blind
to condition

Marine Aquarium (Cracknell et al., 2016)
Dental surgeries (Tanja-Dijkstra et al., 2018)

Lab experiments

Reduced confounders &
selection effects
Increased understanding of
underlying processes

Small numbers;
non-ecological

Videos/photos/sounds (White et al., 2010)
Delay of gratification Jenkin et al., 2018)

Qualitative
interviews

In-depth understand of
people’s motives & beliefs

Small unrepresentative
samples

Adult interviews Bell et al., 2015)
Parent/Child interviews (Ashbullby et al., 2013)

Systematic reviews

Systematic overview;
Meta-analyse data

Exclusion of important
studies; Non-weighting of
quality criterion

Neighbourhood proximity Gascón et al., 2017)
Water-based interventions (Britton et al., 2019)

Blue spaces and health

But before I share some cool findings
and graphs with you, lets just put this
all in context

21st Century Health issues
& ecological public health
Modern public health issues are
“lifestyle” – food, exercise, mental
health etc.

Barton and Grant, 2006

Evidence Framework

White, Elliott, Gascon, et al. (2020). Blue space, health and well-being: A narrative overview and synthesis of potential
benefits. Environmental Research, 191, 110169

Evidence Framework

Census Data & General health

Age standardised % of population
with "good health"
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Census Data (England, n = 48 million)
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- The effects are strongest in poorer communities
Wheeler, White, Stahl-Timmins & Depledge (2012). Health & Place, 18, 1198-1201;

Error bars:
95% CI

Systematic review supports main effect

Australia, Canada, China, France,
Ireland, Netherlands, New Zealand,
Spain, UK, USA,
Studies: N = 35 (22 good quality)
“The balance of evidence suggested a
positive association between greater
exposure to outdoor blue spaces and
benefits to both mental health and
wellbeing and physical activity…
The evidence for … general health,
obesity, CVD and related outcomes
was less consistent.”

Gascón, Zijlema, Vert, White & Nieuwenhuijsen (2017). Blue spaces, human health and well-being: a systematic review.
International Journal of Hygiene and Environmental Health, 1207-1221.

Evidence Framework

Urban temperature regulation

Gunawardena, et al.. (2017). Utilising green and bluespace to mitigate urban heat island intensity. STOTEN, 584, 1040-1055.
Burkart, et al. (2015). Modification of Heat-Related Mortality by Vegetation and Proximity to Water EHP, 124, 927-934.
Völker, S., et al. (2013). Evidence for the temperature-mitigating capacity of urban blue Erdkunde, 355-371.

Evidence Framework

Physical activity

MENE n = 183,755 – “How many days a week of ≥
30mins exercise” (Recommendations: 5 or more)
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1.14
1.12
1.1
1.08
1.06
1.04
1.02
1
ref

0.98
0.96

Error bars:
95% CI

0.94

Controlling for area (income etc.)
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White, et al., (2014). Preventive Medicine, 69, 135-140; Garrett, White, et al. (2020). Environmental Research, 109899

Monetising blue health
Participants: n = 8,290 English population (Health Survey for England)
Exposure: Watersports
Outcomes: Annual energy expenditure

Estimated: £593 million per year in health related value from watersports in England
Papathanasopoulou, White, et al. (2016). Valuing the health benefits of physical activities in the marine environment and their
importance for marine spatial planning. Marine Policy, 63, 144-152.

Evidence Framework

Happiness / mental health

Participants: >10,000 Mappiness i-phones:
Exposure: Experience Sampling Method 1.1 million moments

Happiness (0-100) Constant = 60

Outcomes: 100 point happiness score
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MacKerron, & Mourato, (2013). Happiness is greater in natural environments. Global Environmental Change, 23(5), 992-1000.

BHPS, Coastal proximity & mental health

Differences in health compared to living
6-50km from the coast (in %SDs)

British Household Panel Survey (1991-2008)
(N =12,818, Obs = 87,573)
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Generic health

This isn’t a “healthier” retiree effect
White, Alcock, Wheeler & Depledge (2013). Health & Place, 23, 97-103
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ORs (95CIs) for stating (vs. not
stating) these motivations for visiting

People spend quality time with
friends and family at the seaside
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Beach (n = 6,256)

Health
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Woodlands (n = 8,347)

Reasons for visiting: Beach: relax/social; Woodlands: health/relax
Elliott, White, Grellier, Rees, Waters, & Fleming (2018). Recreational visits to inland and coastal waters in England: Who,
where, when, what and why. Marine Policy, 97, 305-314

Family time? Qualitative
interviews 15 families
“There's no sunbathing sort of thing we don't have time for that…it's
all kind of up and about and making up games and playing with
sandcastles and things” (Father, Family 2)
“Instead of the adults just sitting somewhere
on a bench while the kids do activities they
get up and they play Frisbee or cricket and
football and sometimes go swimming with
them.” (Boy aged 11, Family 6).”

“I'll just go straight in surfing and I might get out for a
bit of lunch and then I might make a sandcastle with
my sister… and then I'd go back in again or I'd go
rock pooling with my sister” (Boy aged11, Family 11)

- The coast encourages families to play together
Ashbullby, Pahl, Webley & White (2013). Health & Place, 23,138-147

Evidence Framework

Physical activity
& the weather (and climate?)
MENE dataset (n = 47,613)

People do visit blue spaces
when its hotter
And its going to get hotter….
So they are going to be even
more important

Elliott, White, Smalley, et al. (2019). The effects of meteorological conditions and daylight on nature-based recreational physical
activity in England. Urban Forestry & Urban Greening, 42, 39-50

Quality matters for mental health

Recreational visits (n = 4,515)
Locations (Inland/coastal)
A) Protected & Designatred
areas (SSSIs, AONB, MPAs)
B) Not protected/designated
Outcomes
1) Mental health
2) Connectedness to nature

Wyles, White, Hattam, Pahl, King, & Austen, (2019). Are some natural environments more psychologically beneficial than
others? Environment and Behavior, 51(2), 111-143 .

Protected/designated areas
= better effects
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Controlled for Who (Age, gender, SES) & What (activities, duration, who with, distance travelled etc.)

Wyles, White, Hattam, Pahl, King, & Austen, (2019). Are some natural environments more psychologically beneficial than
others? Environment and Behavior, 51(2), 111-143 .

Evidence Framework

Evidence Framework

Infrastructure interventions to improve public health –
Integrated evaluation “TOOLBOX”

Pre-Intervention, (June-Sept, 2017)
n= 2181

Post-Intervention (June-Sept,
2018)
n= 5027
Bell, S., Mishra, H. S., Elliott, L.R., et al. (2020). Urban blue acupuncture: Protocol for evaluating of a complex landscape design
intervention to improve health and wellbeing in a coastal community. Sustainability, 12, 4084
Sekhar Mishra, H., Bell, S., & White, M.P. (Under review). Testing the reliability and effectiveness of a new tool for assessing
urban blue spaces: The BlueHealth Environmental Assessment Tool (BEAT). Health & Place.
Shellock, R., Borger, T., White, M.P. et al. . (Under review). Estimating the value of a blue space intervention to local residents:
Comparing the Contingent Valuation Method and the Life Satisfaction Approach. Wellbeing, Space & Society
van den Bogerd, Elliott, L.R., White, M.P., et al. (Under review). Urban blue acupuncture in a coastal community: Impact on local
residents wellbeing. Landscape & Urban Planning

Evidence Framework

Sailing & rehabilitation from drug
and alcohol dependency
Participants: n = 112 adults
undergoing drug/alcohol rehab
Exposure: 1 week sail training
Outcomes: Qualitative experiences
“The stern - I used that [for] my
time for reflecting… when the sun
was going down and I think it puts it
into perspective for me”. [Mike]

“I was just thinking of my brother … my family … I
would love them to see what I’m doing … instead
of (me) sitting at home in a flat getting drunk.... I
wish he’d seen me on that boat.” [Liz]
White, Abraham, Smith, White, Staiger (2016). Recovery under sail, Addiction Research and Theory. 24, 355-365

Cracknell et al., 2016
(National Marine Aquarium)

Thick-lipped grey mullet (Chelon labrosus)

Thornback ray (Raja clavata)

Condition 1: Nothing! (“No fish” condition, n = 29)

Flounder (Platichthys flesus)

water and tank decoration - no fish or invertebrates

Condition 2: Small number of fish (“Low” biodiversity condition, n = 26)
2-10 fish species; 45-80 individuals

Condition 3: Additional number of fish (“Medium” biodiversity, n = 29)
Total of 19 fish species; 138 individuals (9 additional species, 58 extra fish)
Cracknell, White, Pahl, S., et al. (2016). Sub-aquatic biodiversity and psychological well-being: A preliminary
examination of dose-response effects in an aquarium setting. Environment and Behaviour, 48, 1242-1269

Behavioural & Heart Rate data

Visitor observation data

n = 40

No bio

Low bio

Mod bio

Experimental participant
heart rate data

Sig drop in all conditions but:
No < Low < Mod
No time dose-response pattern

HR compared to post stressor
baseline
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Blue spaces and covid

Okay that’s a lot of stuff you’re
throwing at us there
All interesting, but right now our public
health teams are focusing on Covid
Does any of this matter here?

Oh yes….

Trends in park search &
use during lockdown

MENE

Day (2020). The Value of Greenspace Under Pandemic Lockdown. Environmental and Resource Economics, 76(4), 1161-1185

Likelihood of depression symptoms
during lockdown

April/May 2020
N = 6,080
> 20 countries

OR (95% CIs) of Depression symptoms

Covid Lockdown:
Level 1 - Stay at home (e.g. Spain)
Levels 2/3 - some public space access (e.g. UK)
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Controlling for age, gender, h/h size, income, education, children, dog.

Pouso, et al. (2020). Maintaining contact with blue-green spaces during the Covid19 pandemic associated with positive
mental health. Science of the Total Environment, in press.

Immersion & presence (helped with VR)
Participants: n=96 general adult public
Manipulation: Boredom induction (boring video)
Exposure: TV or 360-VR or CGI-VR underwater
scenes (matched content)
Outcomes: Pre/post: boredom, affect, cognition,
nature connectedness. Post: presence

Yeo, White, Alcock, et al., (2020). What is the best way of delivering virtual nature for improving mood? An experimental
comparison of high definition TV, 360◦video, and computer generated virtual reality. J. of Environmental Psychology, 101500

Take home messages
• Lots of people live near and use blue spaces for
recreation (including in Lithuania)
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• Sure, they need to be clean but its more than that,
most people don’t get wet
• They help with urban heat islands and promote:
physical activity, mental health and good social
relations – ALL KEY FOR GOOD HEALTH
• We need to understand more about modifying
conditions, e.g. type, quality, weather, etc.
• Interventions to improve access & health occur at
societal, local and individual levels

Pain
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• Moving into ‘Lockdown Part II’ people need access to
these places more than ever (literally or virtually) for
their health and mental wellbeing

Bluehealth is funded by the European Union’s
Horizon 2020 research and innovation
programme, grant agreement No. 666773.

Many thanks for your attention

https://bluehealth2020.eu/
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