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INTRODUCTION 
 
“An extensive and growing body of research demonstrates that more time in and near natural and green 
spaces can measurably improve health. Both natural and built green infrastructure can provide clean air, 
clean water, and natural places to play while serving as health-improving green space. Protecting, 
enhancing, and expanding natural and open areas; planting street trees in paved areas; creating 
bioswales in road rights-of-ways and parking lots; adding eco-roofs and living walls to buildings; and 
increasing tree canopy—all elements of green infrastructure—can potentially move the needle on 
disease prevention, health promotion, equity, and ultimately, health care cost savings (Oregon Health 
and Outdoors Initiative, 2018).” 
 
“Living close to nature and spending time outside has significant and wide-ranging health benefits -- 
according to new research. A new report reveals that exposure to greenspace reduces the risk of type II 
diabetes, cardiovascular disease, premature death, preterm birth, stress, and high blood pressure 
(University of East Angila, 2018). 
 
IMPROVED PSYCHOLOGICAL HEALTH 
 

1. Enhances Mental Health and Creates Healing/Therapy Opportunities 
a. Brief experiences with nature boost mental health and levels of happiness (Abrams, 

2017). 
b. Green Infrastructure provides calming and inspiring environments (Wolf, 2015). 
c. Increased community aesthetics improve overall moods and also encourages spaces for 

people to gather (Wolf, 2015). 
d. The emotions of awe or wonder, which are often the effect of nature, can have anti-

inflammatory effects thereby “reducing levels of the immune-triggering cytokines linked 
to chronic diseases such as diabetes, cardiovascular disease, and depression (The 
Washington Nature Conservatory, 2016).” *Overlaps with multiple sections 

e. A study of two groups of walkers – one walking in an urban setting and the other in a 
natural environment – showed those who walked throughout nature had less anxiety 
when they returned and reported less rumination which is the focused attention of one’s 
distress (Suttie, 2016). 

f. The biophilia theory describes how nature is an innate part of humans due to 
evolutionary history so natural environments are able to fulfill this desire for them 
(Kreski, 2016).  

g. Welcoming spaces are places for healing and reflection (Kusnier, 2017). 
h. The tranquility and beauty of nature allows for people struggling with emotional pain to 

have an outlet (Department of Environmental Conservation, 2017). 
i. Group programs can be put in place in nature to foster comradery and discussion 

(Department of Environmental Conservation, 2017). 
 



2. Reduces Stress 
a. Stress is a major contributor to health issues including heart disease, gastrointestinal 

issues, headaches, and obesity among others. (Griffin, 2014). 
b. A study of hospital patients with window views of nature is showed correlation between 

exposure to nature and improved health (Patil, 2009). 
c. The outcome from views of trees illustrated that patients had shorter hospital stays and a 

lower intake of narcotics during recovery (Ulrich, 1984). 
d. Using a psychophysiological stress recovery theory, research found that patients exposed 

to natural settings recovered from stress more quickly (Ulrich et al., 1991).  
e. Nature sounds are viewed as more pleasant than other noises and that after 

psychological stress, recovery through sympathetic activation is faster when exposed to 
these pleasant nature sounds (Alvarsson, Wiens, & Nilsson, 2010). 

f. Approximately 20% of veterans involved in Iraq and Afghanistan conflicts suffer from 
post-traumatic stress disorder (PTSD) and this percentage is just a fraction of those who 
suffer and do not seek treatment. A horticulture therapy department in Chicago piloted a 
botanical garden and the responses were overwhelmingly positive for the Thresholds’ 
Veteran Project (Kreski, 2016). 

g. Trees and nature allow people to “forest bathe” by immersing in nature and letting their 
body guide them throughout nature which positively affects their health condition (blood 
pressure, stress levels, etc.) (Murdoch, 2017). 

 
3. Promotes Social Behavior 

a. Lack of social support are detrimental to psychological health and can lead to depressive 
symptoms (Fairbrother, 2004). 

b. Green spaces encourage people to gather and be together in a community setting 
(Kramer, 2014). 

c. The social benefits of green spaces help people cope with life by feeling comfortable to 
discuss and work through their emotions or issues (Kramer, 2014). 

d. City residents who spent time in a green space just once a week were more comfortable 
being in social situations (Crew, 2016). 

e. Social behavior is important to overall health because the quantity and quality of social 
ties affects mental health, health behavior, physical health, and mortality risk (Umberson 
& Montez, 2011). 

 
4. Boosts Mental Focus and Short-Term Memory 

a. Children with Attention Deficit/Hyperactivity Disorder (ADHD) were able to concentrate 
better following a 20-minute walk in an urban park with green space than a regular urban 
setting (The Nature Conservatory Washington, 2016). 

b. Children with severe ADHD who play frequently in green play settings have more mild 
symptoms than those who play in built indoor and/or outdoor areas (Taylor, A. & Kuo, F., 
2011). 

c. Being surrounded by green spaces increases the ability to concentrate on the intended 
assignment and the subconsciously-viewed surroundings. The involuntary attention is 
subconsciously aware of the sensory stimuli in the environment which helps the brain 
focus on the task at hand (University of Delaware College of Agricultural and Natural 
Resources, 2009). 



d. Attention Restorative Theory (ART) indicates that particular settings, such as outdoors 
with nature, are restorative and help people recover from mental fatigue and allowing 
the mind to recharge (University of Washington, 2016). 

e. In a study at the University of Michigan, students were given a brief memory test then 
divided into two groups with one group taking a walk around the arboretum and the 
other walking down a city street. The participants who had walked by trees had an almost 
20% improvement on the memory test while those who walked in the urban setting had 
no consistent improvement (Loria, 2018). 

f. Another study done by Gregory Bratman of Stanford University has found that 2 separate 
groups who walked in either an urban or rural setting, those who walked in nature 
experienced less anxiety, rumination, and performed better on memory tasks (Suttie, 
2016). 

g. Stephen Kaplan and colleagues did a similar experiment to Bratman’s with two separate 
groups walking in different environments. He found that those who walked in the natural 
environment not only improved their short-term memory skills but also their executive 
attention skills (Williams, n.d.). 

h. Psychologists at the University of North Florida found that engaging in dynamic physical 
activities outside (i.e. climbing a tree, walking over rocks, etc.) can increase your working 
memory by 50% (Corriveau, 2017). 

 
5. Reduces Aggression 

a. Environmental psychologists found that after subjects viewed distressing images, then 
showing natural scenes illustrated a reduction in fear and anger (Coutts & Hahn, 2015). 

b. In a controlled experiment, subjects completed a demanding task then took a walk in 
either a natural or urban environment. Those in the natural setting reported a higher 
positive effect of happiness and lower anger and aggression (Coutts & Hahn, 2015). 

c. An ecological study was done researching the correlation between access to urban green 
space and mood disorders. Decreased distance to useable green space and increased 
square footage of the space were associated with decreased anxiety and mood disorders 
(Nutsford, Pearson, & Kingham, 2013). 

 
6. Reduces Noise 

a. Trees and shrubbery provide some sound screening from traffic noise (Butz, 2018). 
b. Reduction in noise pollution contributes to the tranquility of the space (Cardoso, 2015). 
c. Noisy environments can lead to disruption of sleep which elevates cardiovascular strain 

and increases blood pressure, heart rates, and stress levels which all relate to heart 
disease. Long term exposure to the noise can also lead to decreased learning, 
comprehension, and concentration levels (Hammer, Swinburn, & Neitzel, 2014). 

d. Several studies have shown the correlation between traffic noise and an increased risk of 
heart disease. They were able to link the noise with “oxidative stress, an imbalance 
between the production of free radicals and the body's ability to nullify their effects - and 
problems with the blood vessels, nervous system, and metabolism (Railton, 2018). 

 
 
 
 
 



PHYSICAL HEALTH  
 

1. Improves Immune Function 
a. Researchers found that emotions of awe or wonder, which are often the effect of nature, 

can have anti-inflammatory effects thereby “reducing levels of the immune-triggering 
cytokines linked to chronic diseases such as diabetes, cardiovascular disease, and 
depression” (The Washington Nature Conservatory, 2016). *Overlaps with multiple 
sections 

b. Being outdoors encourages patients and visitors to be active outside which helps get their 
blood pumping and strengthens their body and immune system (Wolf, 2015). 

c. Being outside often switches the body from “flight or fight” mode to “rest and digest 
mode” and when the body feels safe it “devotes resources to long-term investments that 
lead to good health outcomes--growing, reproducing, and building the immune system 
(University of Illinois College of Agricultural, Consumer and Environmental Sciences, 
2015). 

d. Physical activity frequently occurs outside and “leads to an increase in natural killer cells, 
neutrophils and monocytes, which ultimately increases immune function” (Wise, 2014). 

 
2. Lowers Blood Pressure and Improves Risk of Congestive Heart Failure 

a. Even short experiences in nature immediately reduced blood pressure and influence the 
well-being of the person (Shanahan, 2016). 

b. Spending just 30 minutes outside per week is enough to lower the risk of developing high 
blood pressure (Crew, 2016). 

a. Heart disease is often directly associated with the lack of physical activity. Being active 
outside in green spaces is the perfect solution and can strengthen the heart. (Levine, 
2018). 

b. There is a strong connection between heart disease and depression and patients with one 
disease are predisposed to get the other. Green infrastructure is proven to boost mental 
health (overlaps with Enhances Mental Health and Concentration) which in turn positively 
benefits patients with heart disease (Klein, 2017). 

c. Researchers found that emotions of awe or wonder, which are often the effect of nature, 
can have anti-inflammatory effects thereby “reducing levels of the immune-triggering 
cytokines linked to chronic diseases such as diabetes, cardiovascular disease, and 
depression” (The Washington Nature Conservatory, 2016). *Overlaps with multiple 
sections 

 
3. Improves Cardiovascular Health through better Air Quality 

a. Urban environments typically experience higher levels of air pollution than their rural 
counterparts due in part to the decreased levels of trees (Wolf, 2015). 

b. Smog conditions, normally the worst in the summer, and can lead to respiratory health 
problems such as chest pain, coughing, and aggravation of asthma (Asthma and Allergy 
Foundation of America, 2015). 

c. Vegetation reduces the airborne pollutants in the air, which can enter our lungs, by 
absorbing and filtering particulate matter (Schulze, 2017). 

d. Long-term exposure to particulate matter significantly increases cardiovascular incidents 
and mortality rate based on the Journal of Exposure Analysis and Environmental 
Epidemiology (Miller, 2007). 



e. A study was completed in 1999 noting the specific microgram increase (50 µg/m3) 
required to affect hospital admissions for respiratory issues, 25 µg/m3 increase in 
particulate matter was associated with a 2.5% increase in hospital admissions for heart 
disease (Slaughter et al., 2004). 

f. Green infrastructure helps mitigate air pollution primarily through sequestration of 
pollutants by various types of vegetation (Minnesota Pollution Control Agency, 2018). 

 
4. Improves Postoperative Surgery and Birth Outcomes 

a. Spending time outdoors with nature is linked to a faster patient recovery after 
undergoing surgery due to a more positive sense of well-being, experiencing less pain, 
and thereby requiring less medication (Underwood, 2016).  

b. Ulrich’s study of hospital patients with window views of nature is evidence of the 
correlation between exposure to nature and improved health *overlaps with “Reduces 
Stress” (Ulrich, 1984). 

c. The outcome from views of trees illustrated that patients had shorter hospital stays and a 
lower intake of narcotics during recovery (Ulrich, 1984).  *overlaps with “Reduces Stress” 

d. Researchers at the University of Pittsburg found that spinal surgery patients experienced 
less pain, stress, and required less medication while recovering if they were exposed to 
natural light (Harvard Health Letter, 2010). 

e. Researchers from five separate studies found that green infrastructure exposure and 
healthier pregnancy/birth outcomes were highly correlated. A close residential proximity 
to green spaces is linked to increased birth weight, larger head circumference, and a 
lower risk for the baby being too small for its gestational age (Suppakittpaisarn, P., Jiang, 
X., & Sullivan, W., 2017). 

f. Women who are not near green areas suffer from higher rates of adverse birth outcomes 
than those in close proximity (Abelt & McLafferty, 2017). 

 
5. Reduces Obesity and Type 2 Diabetes 

a. Physical inactivity is very harmful to human health and well-being (Booth, 2012). 
b. A sedentary lifestyle contributes to 3.2 million annual deaths worldwide (World Health 

Organization, 2018). 
c. The Centers for Disease Control and Prevention (CDC) considers close proximity to parks 

as a community design feature important in heath because these green spaces help to 
reduce obesity (CDC, 2009). 

d. People active in natural environments were also helping manage their diabetes amongst 
other related symptoms (Underwood, 2016). 

e. Researchers found that emotions of awe or wonder, which are often the effect of nature, 
can have anti-inflammatory effects thereby “reducing levels of the immune-triggering 
cytokines linked to chronic diseases such as diabetes, cardiovascular disease, and 
depression” (The Washington Nature Conservatory, 2016). *Overlaps with multiple 
sections 

f. Green spaces “may be considered as an important element in the scope of the global 
action plan for the prevention and control of non-communicable diseases” including 
diabetes because of their ability to stimulate physical activities (Ngom et al., 2016). 

 
6. Supports Child Development 



a. Spending time in the natural environment has been proven to boost a child’s creativity 
and imagination as they explore and engage with nature due to the unstructured style of 
play (Williams, 2018). 

b. Nature creates such a “unique sense of wonder” for children that encourages young 
minds to be inquisitive about their surroundings and learn to think critically (Cohen, 
2018). 

c. Eight studies presented to the American Academy of Ophthalmology detailed how being 
outdoors and therefore being exposed to ultraviolet light can reduce the change of a child 
developing nearsightedness (Collins, 2011). *overlaps with “Improve Eyesight” 

d. For one additional hour of time spent outside each week, the risk for a child to develop 
nearsightedness drops by approximately 14% (Oostheok, 2016). *overlaps with “Improve 
Eyesight” 

e. The outdoors provides more of an opportunity for the eye muscle to be exercised, looking 
near and far away quickly, which results in healthier eyesight over time (Tiny Trees, 
2018). 

f. Being outdoors supports a healthy lifestyle by turning off the devices and tuning in to 
nature which can have a large effect on children and their risk of developing myopia 
(Akbari et al., 2014). 

 
7. Reduces Heat Related Illnesses 

a. Tree canopy decreases temperatures through both shading and evapotranspiration, this 
passive cooling strategy is highly localized (EPA, 2016). 

b. Continued exposure to heat can lead to dehydration, fainting, and heat exhaustion 
(University of Connecticut, 2018). 

c. Urban trees have been shown to reduce summer air temperatures by 2-4  ̊F. This cooling 
effect extends throughout urban environments as cool air currents move (McDonald, 
n.d.). 

 
8.  Improves Sleep 

a. Natural light encourages better sleep which has an overall effect on the mental and 
physical state (Underwood, 2016). 

b. Artificial lighting can have a negative impact on human health and sleep rhythms, 
illustrating the importance being outside has for healthy sleep patterns (Kite-Powell, 
2018). 

c. According to the National Institute of Health, continued sleep deficiency is correlated 
with “increased risk of heart disease, kidney disease, high blood pressure, diabetes, and 
stroke” and is also linked to “depression, suicide, and risk-taking behavior” (National 
Institute of Health, n.d.). 

 
 

HEALTH EQUITY AND DISPARITIES 
 

1. Poverty Inequities 
a. Residents with a reliable access to green space had a 40% lower socioeconomic gap than 

those who did not (Brailow, 2015). 
b. Access to green space is an environmental justice issue as the distribution of green space 

often disproportionately benefits the wealthier population. Implementing more greenery 



in urban environments can lead to gentrification making the area more affluent (Wolch, 
Byrne, & Newell, 2014). 

c. Neighborhoods with fewer trees have worse health outcomes, thereby showing the 
disparity in accessing urban nature also ties to health inequities (McDonald, n.d.). 

 
2. Green Infrastructure Jobs 

a. Positions within green infrastructure often do not require previous training and therefore 
have a low threshold for entry. This produces more entry level jobs available to the 
population and there is still room for upward momentum (Bozuwa, 2018). 

b. Green infrastructure jobs can reduce levels of poverty due to the opportunity to hire local 
unskilled laborers for landscaping and restoration projects while skilled laborers would 
typically already be employed in construction (Stratus Consulting Inc., 2009). 

 
3. Crime and Public Safety 

a. Communities where residents are often outside due to the prevalence of trees or other 
pieces of nature increases the safety of the surrounding area due to the community 
socializing and more people outside to spot potential crimes. (Wheeler, 2012). 

b. “Public housing buildings with greater amounts of vegetation had 52% fewer total 
crimes, 48% fewer property crimes, and 56% fewer violent crimes than buildings with 

low amounts of vegetation” based on a study done. (University of Washington, 2016). 
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