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Biophilia Hypothesis 

• In the 1980s Harvard biologist Edward O. Wilson 
proposed that biophilia is an “innately emotional 
affiliation of human beings to other living organisms”.  

• Innately - Not derived from experience or romantic 
notions, nor is it an exclusively North American 
‘wilderness’ attraction - it is a universal attribute across 
cultures. 

• Emotional - it has the potential to influence the 
matters that mental health care providers concern 
themselves with – cognitions and behaviors.  



Biophilia Hypothesis 

• Scientists have confirmed that the preference 
for certain aspects of nature is culturally 
universal 

• Landscapes that provide trees (but not too 
densely packed), views that afford a vista or 
some degree of predator surveillance, 
presence of fresh water, and a rich variety of 
plants and animals are consistently ranked 
highest. 



Biophilia Hypothesis 
• When experimentally challenged to detect changes in 

photographic scenes, modern humans are much faster 
and accurate in identifying changes to animals vs. 
vehicles and inanimate objects. 

• Even a 1/10th of a second glimpse of scenes of nature 
are preferred by humans over urban and built 
scenes…the more rapid the presentation of the nature 
images within other environmental scenes, the higher 
its preference over the built.  

•  In 2010 psychologists provided the first evidence of 
enhanced visual detection of threat-relevant stimuli in 
8-month old infants. 



Thoreau and the MRI Scanner 

• Two studies – participants viewed rural and urban 
scenes for a total of 2 minutes each followed by a 
30 second rest.  

• Within the rural and urban 2-minute set, 
photographs were presented every 1.5 sec. 

• Both studies showed ↑ amygdala activity - 
significantly more active with urban scenes. 

• Urban scenes ↑anterior temporal pole - 
associated with subjective emotional responses 
in the negative realm – anger and depression.  



Thoreau and the MRI Scanner 

• Rural scenes produced ↑ activity in the areas 
of the brain associated with… 
Emotional stability 
Empathy 
Love 
Response to happy faces and positive 

memories 
Pleasure 

 



Nature and Stress Physiology 
• 120 undergraduate students watched a stressful video - 

workplace errors w/ tragic consequences (“It Didn’t 
Have to Happen”) 

• Post-video: presented with 10 minutes of 
environmental images = either urban scenery (retail, 
commercial +/- traffic and crowds) or nature (trees, 
vegetation +/-water) 

• Objective measurements (skin conductance, 
electrocardiogram, electromyography, pulse transit)  - 
those who watched the stressful video had a more 
rapid and complete recovery from stress when it was 
followed up by nature scenes. 



Nature and Stress Physiology 
• Since the original observation of Robert Ulrich, 

several studies have shown that viewing nature 
scenes of conducting activities in nature scenes 
can lower objective markers of stress 

↑ alpha wave activity in the brain (closer to a 
meditative state) 

↓ cortisol 
↓Pulse, heart rate, blood pressure 
↓ muscular tension 

 



Nature – In Sickness and in Health 
• Robert Ulrich evaluated data from 11 years worth of  from a single 

suburban Pennsylvania hospital. Data involved adults who had 
undergone identical surgery to remove the gallbladder 
(cholecystectomy) 

• Major distinction among the patients was the room into which they 
were wheeled for recovery time.  

• Windows in the rooms on one wing had a view to a mini forest, 
while the other wing, the windows had a different vista – i.e. red 
bricks. 

Outdoor view to trees  =  
 significantly shorter hospital stays  
 less post-surgical complaints, used  
 less potent analgesic medications (aspirin instead of narcotics) 
 lower amount of negative comments placed in the chart by nurses 
Ulrich R. View through a window may influence recovery from surgery. Science 1984;224:420-1. 

 



Nature – In Sickness and in Health 

• Several studies have backed up the original Ulrich 
observation,  

• In those recovering from surgical removal of the 
appendix (appendectomy) and randomly assigned to a 
room with a dozen small potted plants – self-reported 
pain and use of pain medications was significantly 
lower, higher energy levels, more positive thoughts and 
↓ anxiety.  

• The mere presence of a floor plant (bamboo palm) and 
four potted shelf/table plants can significantly ↑ pain 
threshold in adult volunteers. 
 



“Shinrin-Yoku” – Forest Bathing 
• 1982 - Forest Agency of Japan premiered its 

‘Shinrin-yoku plan’ 
• Shinrin-yoku studies have involved over 1000 

subjects, 2 dozen different forest settings 
• Spending time/exercise within a forest setting can 

↓ psychological stress, depressive symptoms, 
hostility; ↑ vigor and a feeling of liveliness 

• Objective measurements show ↓ cortisol, blood 
pressure, pulse rate, and ↑ HR variability, ↑ 
immune system functioning 



Near-infrared spectroscopy (NIRS) 

Central nervous activity 



Endocrine parameter: cortisol 

A typical stress hormone secreted from adrenal cortex 



(a) ‘Viewing’ the landscape  
in the forest area 

 (c) ‘Viewing’  the landscape  
in the city area 

(b) ‘Walking’ in the forest area (d) ‘Walking’ in the city area  



Relaxation effect of nearby green space (urban park) 

Forested urban park in 
cental Tokyo  

Highly urbanized area in 
central Tokyo 



44 Forest therapy stations throughout Japan in 2011 

Source: Forest Therapy Total Web 
http://www.fo-society.jp/quarter/ 



Cognitive Benefits 
• Outdoor relaxation (vs. indoor) improved cognitive 

tests involving information retention capacity 
• Post cognitively demanding task: they viewed 25 

photographs of either nature or urban settings for 
about 6 minutes, then continued with same cognitively 
demanding task for another 5 minutes. 

• Group who viewed the restorative nature scenes had 
improved results – higher sensitivity in detecting the 
target as requested, faster reaction time, and a higher 
number of correct responses to challenge vs. those 
viewing urban scenes. 



Cognitive Benefits 
• Seoul, Korea = immense Urban National Park system 
• Researchers evaluated the cognitive effects of a walk 

through a pine forest vs. downtown streets.  
• Subjects completed cognitive and mood tests up front 

and preceded on their 50 minutes walks. After the 
walks the participants were subjected to further 
cognitive testing. At a later date the groups were X-
over.  

• Results showed the expected elevations in mood 
among the forest vs. built urban walkers; only after the 
forest walks ↑↑ improvements in post-walk cognition.   
 



Cognitive Benefits 
• Researchers induced mental fatigue w/ challenging brain games for 

35 minutes 
• Followed by a walk (for a little less than an hour) in a lush park or 

on city streets.  
• Cognitive tests were repeated and once again the results showed a 

significant performance difference in favor of those who had spent 
time in nature.  

• In a separate portion of the same study, researchers also confirmed 
that viewing photographic nature scenes (rural scenes of Nova 
Scotia, Canada) improved scores of executive attention = 
management of short-term memory and minimizing the 
interference of distractions 

• Cognitive refreshment occurred regardless of changes to mood – 
not simply an artifact of less anxiety and a more positive outlook. 



Cognitive Benefits 
• In an undergraduate student dorm room, psychologists 

performed a series of neurocognitive tests. 
• Students themselves were evenly matched and there was 

only one major difference in the dorm room environment – 
the view from the window.  

• One group had a view to nature (trees, lake), the second 
group had some small amounts of nature and mostly bricks 
and mortar, while the third group had a window view of a 
completely human built environment (bricks, slate 
rooftops).  

• Those with the unobstructed view to nature outperformed 
their peers on standardized measures of attention. They 
also reported higher subjective perceptions of attention vs. 
those with obstructed or non-natural views.  



Cognitive Benefits 
• Evaluation of 101 public high schools in Michigan 
• Classroom and primary cafeteria views were scaled for the 

degree and types of nature,  
• After controlling for socio-economic factors, class size, age of 

the school facilities and other factors, the results showed that 
classroom and cafeteria views to green vegetation were 
significant factors in academic performance on standardized 
tests.  

• Views to trees and shrubs were associated with higher 
graduation rates and future plans for attendance at 4-year 
university programs. 

• Trees and shrubs are key words because the degree of 
naturalness within the view mattered – a view to mowed 
grass was not a promoter of academic performance.  
 



Cognitive Benefits 
• Separate research involving analysis of 71 different 

rural and suburban elementary schools (data 
representing over 10,000 5th grade students) showed 
that a view to the outside world of green– not parking 
lots and walls – was associated with higher scores of 
reading, language and math.  

• European study combined aerial photography and 
standardized cognitive testing - children (aged 4-6) 
attending schools where play areas had more trees, 
shrubs and hilly terrain were least likely to present 
with behaviors of inattention. This finding was not 
associated with socio-economic status of the children.   



Cognitive Benefits 
• U of Illinois psychologists reviewed data provided 

by 452 parents of children with ADHD 
• Regardless of age, the presence or absence of 

hyperactivity in the child, economic bracket, 
geographic location with the USA, and rural or 
urban residence - green outdoor activities 
proved advantageous for symptom reduction 

• Greenness of play areas was associated with 
milder symptoms of attention deficit; windowless 
indoor play areas associated with more severe 
symptoms.  



Cognitive Benefits 
• University of Illinois group, children with diagnosed ADD completed 

a series of challenging puzzles to ↑ attentional fatigue 
• Then set out on a guided walk for 20 minutes 
a. Vegetation-rich urban park 
b. Downtown built area 
c. Area clustered with houses.  
The researchers made efforts to ensure the 3 locations were not 

dissimilar in graffiti and garbage, they were all relatively flat, and 
with low levels of ambient noise and low pedestrian traffic. The 
walks were also conducted when the weather was similar. 

• Post-walk the child was driven back to a quiet indoor setting for 
neuro-cognitive testing – attention and executive functioning 

• The children who had walked in the park showed improvements of 
cognitive function on par with top-selling ADHD medications! 
 



Greenspace as Stress Buffer 
• Danish study involving over 11,000 adults showed that living more 

than 1 km away from greenspace (forests, parks, beaches, lakes 
were included) = 42% more likely to report high stress  

• >1km had the worst scores on evaluations of general health, vitality, 
mental health and bodily pain.  

 
• When researchers from the Netherlands examined medical records 

of 195 family physicians, they found that the annual prevalence rate 
of 15 of the top 24 disease states were lowest among those with 
the highest greenspace within a 1km radius from home. 

• those with ≤10% greenspace within 1km had a 25% greater risk of 
depression and a 30% greater risk of anxiety disorders vs. those at 
the upper end of greenspace near the home.  

 



Greenspace as Stress Buffer 
• Among over 4,500 adults, the amount of greenspace 

within a 3 kilometer radius from home does provide a 
stress buffer  

• Measured by National Land Cover Classification 
Database: ↑ greenspace = less likely to experience 
negative health impacts of stress.  

• Among those who had experienced recent life stressors 
(major losses, financial problems, relationship 
problems, legal issues etc), having a more dense 
greenspace within 3km radius was associated with 
fewer health complaints vs. those with a low amount 
of greenspace 



Greenspace as Stress Buffer 
• Urban – Dundee, Scotland – At-risk community sample. 
• Salivary cortisol compared to land-use data, physical 

activity and mental well-being. Green space % in 
neighborhoods varied by postcode between 14 and 
74%. 

• Green space was associated with normal diurnal 
cortisol over the day – lack of green space was 
associated with flat cortisol patterns in line with 
anxiety, negative life events PTSD, CFS et al. 

• Less green space = ↑self-reported perceived stress 
• Green space % did not influence physical activity levels 

- suggesting that the potential value is not merely by 
providing a place to exercise.  
 
 



Greenspace and Longevity 
Separate studies showing that greenness is associated with lower mortality.  
• Japanese researchers compared data on % forest coverage in all 

Prefectures and national cancer mortality rates. After controlling for 
smoking and socioeconomic factors - significant protective effect of 
higher forest coverage and rates of various cancers – lung, breast, 
uterine, prostate, kidney and colon cancers.  

• In a US study, researchers examined 5 years worth of data on stroke 
mortality and found that geographic greenspace (as measured via 
satellite technology) offered significant protection, while areas low in 
greenspace were associated with a very high risk of stroke mortality. 

• Health Canada study 2012 – ½ million adults followed for 20 
years…living within 500m of URBAN greenspace = significantly 
decreased risk of all non-accident mortality  

• In a large study from Shanghai, China, researchers reported that a 
higher proportion of neighborhood parks, gardens and green areas 
were associated with a reduced risk of mortality. 



Greenspace and Health Equality 
• Researchers from the University of Glasgow, Scotland compared land use 

database for greenspace vs. mortality records from the United Kingdom 
Office for National Statistics.  

• Independent association between residence in the most green areas and 
lower rates of dying from circulatory diseases and  dying from any cause.  

• Controlled for socioeconomic differences – why? greater access to 
greenspace may be a marker of health advantages (healthcare access, 
nutrition, lower cumulative stress, cortisol etc).  

• Greenspace = great equalizer; low income + high levels of residential 
greenery = the mortality differences vs. the affluent were minimized.  

• However, when low income was associated with little surrounding 
greenspace, the health disconnect vs. higher socio-economic brackets 
became significantly ↑↑.  

• The researchers concluded that greenspace was an independent variable 
capable of saving thousands of lives per year in lower income populations.   
 



Mental Health Crisis 
• 7 Tons Sleeping Pills 
• 12 Tons Anxiolytics 
• 38 Tons ADHD Meds 
• 150 Tons of anti-depressants 
• 400 Million Rx for 

psychotropic medications in 
2009 

• 1 out of 2 can expect to have 
a diagnosable mental health 
disorder 

• Depression rates are 20-fold 
higher vs.1945  

 

• Does our natural vs. 
synthetic environment 
play a role in this 
reality? 

http://a4cgr.files.wordpress.com/2011/10/zoloft-prozac-paxil-roads.jpg


Biodiversity for Mental Health 

• The mental health benefits of 15 different urban 
greenspace settings were positively associated 
with a greater richness of various plant and bird 
species – biodiversity, not simply green per se, 
was a variable in the ability of natural settings to 
influence mental well-being. 

• Australian researchers reported in 2011 that well-
being within urban neighborhoods was 
associated with species variety and abundance of 
local birds and totality of vegetation cover (they 
did control for multiple variables). 
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