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A

holistic, optimistic approach to health supports productive individuals, and livable
communities where people can thrive. Health is not simply an absence of disease or
infirmity, but is a state of complete physical, mental and social well-being. Wholesome
living environments integrate the opportunities of built, social, natural, and (increasingly)
online components to help people be at their best. One important aspect of health – mental
function and wellness – is not only the outcome of personal and lifestyle situations, but is
highly dependent on the natural and built environments that surround a person.

The World Health Organization1 defines mental health as a state of well-being in which every
individual realizes his or her own potential, can cope with the normal stresses of life, can
work productively and fruitfully, and is able to make a contribution to her or his community.
Each person’s health, specifically mental health and wellness, is intricately integrated with the
social and built environments around them. Achieving individual potential, managing stress,
and living as a productive, contributing community member is a challenge when people
must deal with the busyness of modern lifestyles, overwhelming time demands, and urban
conditions. Mental health can be further compromised if one is stressed by conditions of low
income, inadequate housing, and lack of career opportunity.

Nature Sacred is a program of the TKF Foundation whose mission is to provide the opportunity for a deeper human
experience by inspiring and supporting the creation of public greenspaces that offer temporary sanctuary, encourage
reflection, provide solace and engender peace and well being.
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The International Mental Health Research Organization claims that 1 in 5 people is afflicted by
a mental health disorder, and that mental illness is the number one cause of adult disability
worldwide. It is estimated that by the year 2020 mental health disorders will rise to 15% of
the global burden of disease, and depression will constitute one of the largest health problems
worldwide.2 As the world’s population grows and changes, everyday demands on individuals
increases as each person seeks to obtain housing, quality food, education, a good job, and
health care. These and other circumstances add up, and take their toll. One result is increased
depression and stress rates of individuals, limiting their achievement of individual potential
and community contributions.
The U.S. Census reports that about 80% of the U.S. population lives in cities and towns.
More than 50 percent of the world’s population now lives in cities, and further concentration
in urban areas is forecast.3 Both the social and physical environments of one’s life play a role
in a person’s mental response to challenges. As more people
move into urban centers, they enter the places and the conditions
that can compromise mental health. As a result, health officials
now launch initiatives that target disease, and also promote
supportive situations so that each and every person has the
opportunity to experience positive mental health.
Providing places for respite and restoration, urban green spaces
have the potential to improve mental wellness. Parks, trees,
and open space have been appreciated for their aesthetic values
for centuries. Exploring a deeper level of impact, scientists of
multiple disciplines have been studying the contributions of
nature experiences to human health, wellness, function, and
therapy for about four decades. The earliest studies focused
on the potential presence of toxins or reduced environmental
quality (in air or water, for example) as sources of health risks.
The research now also addresses positive benefits. Regarding mental health, the evidence
suggests that the experiences of city trees, parks, and gardens can aid with attention
restoration and stress reduction, contribute to positive emotions, and can promote social
engagement and social support (among neighbors, friends, family, and members of local
organizations).
This briefing provides an overview of recent studies and conclusions. In this report ‘green
space’ refers to urban landscapes, gardens, parks or any private or public spaces where
natural elements (such as plants, soil, clean water or air, and even potted plants) are key
components. Certain green spaces also provide opportunities for humans to interact with
urban wildlife and companion animals, and with other people. The following research
summaries describe the current research evidence about human encounters with nearby
nature and mental benefit. Even the smallest bits of nature in the city are important.
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Evidence of Nature Benefits
for Mental Wellness
Every individual realizes his or her own potential.
Decades ago Abraham Maslow described the concept of a hierarchy of human
needs. The major idea is that people have basic needs such as food, water,
and shelter. Once these needs are satisfied, a person, through learning, work,
constructive action, and relationships with other people, ascends a series of
stages to self-actualization. This pursuit of one’s potential is not necessarily
step-wise. One can work toward having clean water, and at the same time
pursue acts of creativity or social interactions that support one’s self-esteem.
Rarely considered on these terms, encounters with nature and involvement in
stewardship within one’s community may help a person to satisfy both basic
and more abstract human needs, particularly those that involve mental
wellness and function.
• Urban nature, when incorporated into community planning and building
design, provides calming and inspiring environments and can encourage
learning, inquisitiveness, and alertness.4, 5
• Using national data for 10,000 people in the UK, a recent study found that, on
average, individuals have both lower mental distress and higher well-being
when living in urban areas with more green space.6
• Those people who relocated to homes in greener areas had significantly better mental
health for all of the 3 years of monitoring following the move. Moving to greener urban
areas was associated with sustained mental health improvements in a study group of
more than 500 people.7
• EEG recordings showed evidence of lower frustration and higher meditation when in
green space, versus when moving within retail and commercial areas having no trees.8
Happiness, or the presence of a positive emotional mindset, broadens how a person
thinks about and acts in the daily flow of life’s efforts, creating positive intellectual and
psychological resources.
• Findings in medical research support the benefits of mindfulness activities.9 During relaxing
activities such as light walking, tai-chi, yoga, meditation, and exercise, even prayer and
belief, the brain shifts from releasing stress hormones to the production of endorphins

* The placebo effect is itself a powerful drug. It is not a trick found in research methods. It is the act of placing one’s mind and body in such a state
that the brain is triggered to enact healing pathways. As much as 30-50% of healing in research studies is attributed to the placebo effect(9).
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and dopamine. When a person engages in such activities and within environments that she
believes contribute to health and wellbeing, the placebo effect* supports mental wellness.
• A study compared meditative and athletic walking, in both forest and indoor settings.10
Meditative walking had greater effectiveness on positive psychological effects than athletic
walking did in the same environment. Also, walking in the forest increased happiness to a
greater degree than walking in the gymnasium at the same pace. Meditative walking in the
forest was the most effective at increasing happiness.
• There is interest in the developmental benefits of nature experiences for children. Contact
with nature may help children to develop cognitive, emotional, and behavioral connections
to their nearby social and biophysical environments. Nature experiences can potentially
encourage imagination and creativity, support feelings of self-worth, aid
cognitive and intellectual development, enhance ability to concentrate
and exercise self-discipline, and encourage positive social relationships.11,
12, 13, 14, 15, 16, 17

 Every individual can cope with the normal stresses of life.
Stress response is triggered by the physical elements of our surroundings,
by unpleasant social interactions, or by a perception of something
threatening or fearful. When stressed one’s body releases hormones,
such as cortisol, that trigger an inner ‘fight or flight’ response. Frequent
stress response can fatigue the immune system, and negatively affect
other health responses. Researchers typically describe stress in two
ways: acute and chronic stress. Acute stress plays an evolutionary and
survival role, occurs less often, and is in response to an alarming or
traumatic event (such as loss of a job or death of a loved one). Chronic
stress occurs when one experiences an ongoing stressor (such as daily
freeway commuting, or work demands), leading to a heightened and
nearly constant physiological response. Chronic stress is now more
often studied because it is the type of stress most likely experienced by urban dwellers, and is
an alarming public health threat. One can reduce or eliminate stressors, avoid situations that
are triggers, or develop the mindfulness to cope with challenge. Studies suggest that nearby
nature experiences in cities can be a helpful buffer.
• The experience of nature appears to be an antidote to the stress effects of urban living.
In a key experiment people who viewed a video of a natural setting, after viewing a visual
stressor, displayed faster and more complete physiological recovery than those seeing
built environments.18, 19
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• Exposure to nature in the form of trees, grass, and flowers can effectively reduce stress20
particularly if initial stress levels are high.21, 22
•P
 hysiological measures of stress are restored to desirable, more healthful levels when study
participants have either been placed within or view green spaces. Stress indicators include
heart rate, muscle tension, systolic and diastolic blood pressure, brain electrical activity, skin
conductance (sweating), as well as self-reports of perceived stress (a summary is provided
by an article in the Journal of Environmental Psychology).23
• A study found that even short-term visits (of about half an hour) to urban nature environments
have positive effects on perceived stress relief
compared to built-up environments. In addition
to more positive mood, salivary cortisol levels
decreased.23
• A study of 11,000 adults from Denmark showed
that living more than 1 km away from green
space (forests, parks, beaches, lakes) were 42
percent more likely to report high stress and
had the worst scores on evaluations of general
health, vitality, mental health and bodily pain.24
• Comparing household medical records and
natural amenities, those residents with only
10% green space within about half a mile had
a 25% greater risk of depression and a 30%
greater risk of anxiety disorders vs. those with
the highest degree of green space near the home.25
• Studies examined the effects of exposure to nature on positive affect and ability to reflect
on a life problem.26 Participants spent 15 min walking in a natural setting, a built setting,
or watching videos of natural and built settings. Exposure to nature was found to increase
connectedness to nature, ability to direct attention, positive emotions, and ability to reflect
on a life problem. The effects were stronger for actual nature than for virtual nature.
• Research found that experiencing nature had a powerful influence on the rehabilitation
potential of people greatly affected by a crisis.27 Individuals who have many experiences
of nature were less affected by their crisis than are those who have few such experiences.
The rehabilitative effect of nature is tied to its function as an enriched environment. During
stays in natural settings an interaction takes place between sensory stimulation, emotions
and logical thought—an interaction that leads to a new orientation and new ways of seeing
one’s self and one’s resources.
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• In a Korean study involving patients with moderate
to severe depression, participants were assigned to
cognitive-behavioral therapy in either a hospital setting
or a forest setting (arboretum), while a third group
acted as a control and were treated using standard
outpatient care in the community.28 Overall depressive
symptoms were reduced most significantly in the
forest group, and the odds of complete remission
were relatively high - 20-30% higher than that
typically observed from medication alone. Moreover,
the forest therapy group had more pronounced
reductions in physiological markers of stress, including
lower levels of the stress hormone cortisol and
improvements in heart rate variability, a marker of
adequate circulatory system response to stress. It
appears that the settings where psychotherapy is
conducted can actually become part of the therapy.
• Based on decades of research we now have guidelines
for supportive outdoor spaces.9, 29 A restorative
environment should be visually stimulating; it should
include the nuanced complexity and opportunity to
access information about one’s surroundings that is
experienced in well-designed gardens and parks. An
environment that readily supports one’s movements
and intentions is also more likely to move your body
from a stress state to a relaxed state, thus a lower
stress level. A restorative green space should have
slower movement in the visual field and smells that
one associates with pleasant memories. Notably,
when we go to a place that we believe heals us
we actually do send the human body on a path
towards healing.

Every individual can work productively
and fruitfully.
Early city beautification programs focused on quality
of life and generating a harmonious social order within
crowded industrial cities. Today, incorporating nature
into everyday places is seen as important for an
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additional reason—the effects on quality of life and human productivity. Cities with amenities
are more desirable, and people who are healthy and are generally satisfied with life may also
be better able to work toward both individual and community goals. New urban greening
initiatives help create a “sense of place” for a city or town, generating a sense of pride for
ones’ community. In addition, high-quality human habitat can be the places where students,
workers, and community leaders restore their minds and bodies, enabling them to continue
the important work that helps to keep a local community competitive.30
• Mental restoration is gained from spending time in an urban green space, and increased
length of stay (up to 1.5 hours) increases the restorative effect.31
•F
 ocusing on tasks that require a lot of concentration in work or school leads to cognitive
fatigue. With greater fatigue we are unable to work as well,
become irritable, and may feel a general tiredness. Short
breaks in nature help to restore the mind from this mental
fatigue, perhaps contributing to improved work performance
and satisfaction.32, 33
• Depression can impact a person’s motivation to work and
learn. Symptoms of major depressive disorder (MDD) include
impaired working memory, and persistent negative mood.
In one study MDD patients were set up to take 50 minute
walks in either a natural or highly built setting.34 Participants
exhibited significant increases in memory span after the
nature walk relative to the urban walk, and showed increases
in mood. The effect sizes were nearly five times as large for
MDD individuals compared to healthy individuals (in another
study). Interacting with nature may be useful clinically as a
supplement to existing treatments for MDD.
• Workplace managers are increasingly providing opportunities for employee physical activity, for better health and reduced care costs. There may be
synergy between the psychological benefits of physical activity, and the restorative effects
of contact with natural environments. One study concluded that physical activity in natural
environments is associated with reduced risk of poor mental health to a greater extent than
physical activity in other environments.35
• Over 2 million children in the U.S. have been diagnosed with attention-deficit/hyperactivity
disorders (ADHD). Such a child has reduced attention capacity, which can have detrimental
effects on social and psychological growth, affecting school performance. In one study,
parents judged that attention deficit symptoms were more manageable after their child did
activities in green settings than after activities in other settings. Also, the greener a child’s
play area, the less severe his or her attention deficit symptoms; children who played in
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windowless indoor settings had significantly more severe symptoms
than those who played in grassy, outdoor spaces (with or without
trees).36 In a follow up study green outdoor activities reduced
symptoms significantly more than did either built outdoor activities
or indoor activities.37 A third study found that children with ADHD
concentrated better after a walk in the park than after a downtown
walk or a neighborhood walk.38

Every individual is able to make a contribution to her
or his community.
Behavior studies in business and economics have established that
social cohesion contributes to economic development.30 A socially
stable community where there are strong networks, a sense of
trust, and comfort in relationships can be a favorable environment
for commerce.39 People who have a general sense of well-being and
confidence that interactions with other people will be positive are
more likely to commit to community-wide improvements and redevelopment programs. It has even been suggested that more social
cities breed more creativity as a rapid exchange of ideas flows from
both dense interactions and loose connections among residents.40
At the neighborhood level, having nearby public green spaces facilitates informal social
interactions. Residential common spaces with more trees and vegetation are associated
with more use of common spaces and stronger neighborhood social ties. Urban parks
and greening projects can help create the environments that facilitate social contacts
and community attachment.
• Easy access to nature, opportunities to visit natural areas, having a view of nature from
one’s home, and plentiful tree cover are all associated with higher levels of neighborhood
satisfaction. In contrast, negative perceptions of the nearby physical environment, including
lack of green space, are associated with expectations of higher crime rates and reduced
mental health.41, 42
•M
 ore social activities were observed in public housing common spaces that had trees
compared to treeless spaces of the same size.43
• Older adults who have more exposure to green common spaces report a stronger sense
of unity among residents within their local neighborhood, and experience a stronger
sense of belonging to the neighborhood.44
• Moreover, urban green areas (parks, playgrounds, and forests) have been found to
encourage children and adolescents in making cross-cultural contacts and friendships.45
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• Strong community relationships may result in individuals being
more likely to work together to achieve common goals (e.g.,
cleaner and safer public spaces), to exchange information,
and to maintain informal social controls (e.g., discouraging
crime or other undesirable behaviors).46, 47, 48
• Communities where residents express high mutual trust
and reciprocity have been linked with lower homicide rates.
Neighborhoods lacking social cohesion and community
wellness conversely, have been related to higher rates
of social disorder, anxiety, and depression.49

Theories About Green Spaces
and Mental Well-being50
In the early 1960s, researchers began to ask questions about
what we consider beautiful and how we perceive our surroundings.
A lot has been learned since then, and it is remarkable how
fundamentally different people’s responses are to natural
versus man-made materials,20 and how stable and consistent
this response is across cultures.5 Once it was established that
people “prefer” natural scenes compared to man-made settings,
researchers began to investigate the physiological and cognitive
mechanisms that govern people’s reactions to nature. Two
theoretical frameworks have emerged to explain the restorative
effect of nature. Stress Reduction Theory (SRT) and Attention
Restoration Theory (ART) are each supported by dozens of
studies, and a summary is provided here.
Based on the work of Dr. Roger Ulrich,18 SRT proposes that
natural landscapes improve well-being through physiological
stress reduction. In this theory, a person experiences an
instantaneous, preconscious emotional reaction to elements
in nature (a bright pink flower, a flowing stream) and this
reaction interacts with her current physiological state. This
interaction in turn effects and is modified by her conscious
consideration of the situation, generating a new level of
stress or relaxation. Researchers in this school of thought
use physiological measures as indicators of stress and
health changes.
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Another explanation, proposed by Drs. Stephen and Rachel
Kaplan, is Attention Restoration Theory (ART).5 The concept
is that nature has the potential to restore a person when a
taxing cognitive activity has exhausted a mind’s finite ability
to focus and concentrate. When focused on a task a person
is able to suppress mental distractions and impulses,
allowing us to study and work, but this ability (directed
attention) can become exhausted over time. The Kaplans
identify characteristics of green spaces that are rich in
qualities that allow directed attention to recover. The inherent
characteristics found in green spaces provide stimulation
but place little demand on a person’s ability to maintain
concentration. More recent research based on this theoretical
standpoint shows that benefits of nature do appear to be
mediated by the effect of nature on attention abilities.51, 52, 53
Both of these theoretical frameworks provide insights as to
how the natural environment benefits human health. ART is
concerned with how green spaces improve attention but SRT
emphasizes the emotional and stress physiology outcomes of
time spent in nature. However, health research is leading us
to understand that stress and cognitive abilities are interrelated
phenomena; researchers today are beginning to pull apart the
complex mechanisms at work.

Investing in Green for Mental
Health and Wellness
When comparing the foundational theories of nature and
well-being, the physiological and attentional restoration
processes may complement one another, though expressed
in different kinds of outcomes that emerge at different rates
and persist to differing degrees.54 Nonetheless, the key
message, confirmed by literally hundreds of studies, is
that across all age groups, and in diverse cultural groups,
there is a recurring positive response to small scale, often
unremarkable, natural settings in cities. Some responses,
such as mood change or a sense of relaxation may be personally
felt, while other reactions, such as reduced blood pressure or
cortisol levels, are happening at the subconscious level.
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With global environmental concerns, rapid urban expansion, and mental health disorders at
crisis levels, the pattern of diminished nature contact in people’s lives is an important issue.
The research evidence points to many reasons why an investment in urban nearby nature
is a low cost way to encourage mental health and wellness for urban inhabitants. Scientific
findings support the long-held intuitions about the healing power of the nature-based
environment - green space, gardens, forests, and parks – particularly as it extends
into the realm of mental health and vitality.55
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