
his early historical emphasis on the health benefits of water, 
air, sunshine, diet, and herbs amongst historical natural 
doctors such as Sebastein Kneipp, Vincent Preissnitz, and 
Arnold Rikli1 and the guiding principle of the vis medicatrix 

naturae has been reignited by current scientific research into the 
health benefits of nature. The body of research examining the health 
benefits of spending time in nature is vast, reflecting the complex, 
multifaceted interaction we have with our larger ecosystem.  It is 
also challenging, as there are many confounding variables in both 
our environment and in people which must be taken into account 
when looking at study methodology and design.  Although we are 
just beginning to tease out the various impacts these connections 
and interactions have on our health and wellbeing and how we 
are tied to the rhythms of the planet, we can begin to make sound 
recommendations and good use of docere to help our patients 
understand and reap the benefits.  It is the hope that this article will 
provide some food for thought and help to inform our practices in 
ways that will bring the healing power of nature more to the forefront. 

Stress response
Early research into the beneficial effects of nature exposure and 
green spaces found that natural views provided relaxation, increased 
positive self-reported emotions, and improved recovery from 
stress.2-3  Studies in Japan have explored the relationship between 
nature exposure and stress in greater detail.  Research on the practice 
of shinrin-yoku, walking and/or staying in a forest to promote 
health, has shown that it can to lower salivary cortisol and subjective 
stress levels.4 Studies have also found that the greater the baseline 
stress levels, the more benefit may be derived from shinrin-yoku.5 

Small controlled studies from Japan have found that forest 
environments promote lower concentrations of cortisol, pulse 
rate, blood pressure, and heart rate variability, as well as greater 
parasympathetic nerve activity, and lower sympathetic nerve activity 
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The historical origins of naturopathic medicine 
and its earliest predecessors and proponents 
understood the importance of nature exposure in 
health and healing.  The word naturopathic itself 
comes from the root word ‘nature’, a reminder 
of our profession’s roots in nature cure. 

compared to city environments.6-7 Other studies investigating the 
effects of short term forest bathing on the stress response have shown 
similar results.  A small study conducted in China, comparing the 
effects of spending two nights in either a forest or a city environment, 
found that subjects exposed to the forest environment showed 
reduced oxidative stress and pro-inflammatory levels compared 
with the urban group. Serum cortisol levels and the concentration 
of plasma ET-1, a vasoconstrictor peptide positively correlated to 
cardiovascular disease, were both significantly lower in subjects 
exposed to the forest environment.8 

A larger study performed in Scotland examined the effects of 
green space and stress on people in socioeconomically deprived 
urban communities.  The study found overall that higher levels of 
green space, defined as parks, woodlands, scrub and other “natural 
environments” in proximity to a person’s residence, were correlated 
with lower cortisol and stress levels.  A gender sub-analysis found 
that women in areas with a lower percentage of green space showed 
higher levels of stress compared to men.  Additionally, they found 
that women living in areas with a high percentage of green space had 
healthier diurnal cortisol profiles.  These effects on cortisol secretion 
patterns were not significant amongst the men in the study.9  

Immunity
Several studies have investigated the impact of forest bathing on 
immunity and specific immune system markers.  In vitro studies 
have shown that the phytoncides (antimicrobial allelochemic volatile 
organic compounds) released by trees may increase natural killer 
(NK) cell activity.  In one study, the essential oils from Japanese 
cedar (Cryptomeria japonica) and cypress (Chamaecyparis obtuse) 
significantly increased the cytolytic activity of NK cells, measured 
through the induction of intracellular release of granulysin, granzyme 
A, and perforin.10  NK cell activity increased in a dose-dependent 
manner, even in cells exposed to organophosphorus pesticide.

Human studies in forest settings have confirmed the in vitro 
findings.  A small Japanese study including healthy men, evaluated 
immune markers after 3 days and 2 nights in a forest.  Participants 
walked 2.5 km on day 1, followed by two 2.5 km walks on day 2.  
NK cell counts and activity significantly increased from the baseline 
measurement, as did the levels of perforin, granulysin, granzyme 
A and granzyme B.11A similar study in healthy female nurses also 
showed significant increases in NK cell counts and activity, with the 
effects lasting for at least 7 days after the trip had ended.12 
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A follow-up controlled study of healthy male participants, compared 
immunological markers during and after 3 days/2 nights stay in 
either a primarily coniferous forest or urban setting.  NK cell counts 
and activity, as well as the percentages of perforin- granulysin-, 
granzymes A/B- expressing lymphocytes, significantly increased after 
the forest visit, whereas no such change was noted after the city visit.  
Additionally, the rise in NK cell activity persisted for at least 7 days 
and up to 30 days after the forest visit.13  

Other immune markers have been less well studied.  A study of 
healthy male university students in China measured cytokine and 
lymphocytes after 2 days of gentle walking (1.5 hr twice daily), 
randomized to either a forest or urban setting.  While inflammatory 
cytokines were not significantly different between the two groups at 
baseline, both IL-6 and TNF-α were significantly decreased in the 
forest group compared to the urban group after 2 days.  Decreases in 
C-reactive protein and T-suppressor cells, as well as increases in B-, 
T-helper lymphocytes and NK cells were found in the forest group 
but the differences were not significant.8

Mood
Studies have shown an association between living in urban centers 
and increased rates of mental illness compared to people living in 
rural areas.14 Other studies have shown that increased proximity 
to and use of urban green spaces is associated with decreased 
anxiety and mood disorders, and better overall mental health.15-17 
One study found that this relationship was statistically significant 
amongst women but not for men.18  Although it is nearly impossible 
to identify all the factors that contribute to this association, some 
researchers have speculated that urban tree cover and access to 
natural environments are an important cofactor.  Evidence also 
shows that intentional exposure to nature is associated with better 
mental health outcomes.  Some studies have shown improvements 
in mood with simply a view of green space in a picture19 or from a 
window.2 

Exercising in nature, also known as green exercise, may have 
additional benefits on mental health. A meta-analysis of 10 non-
controlled studies, including 1252 participants, found that green 
exercise significantly improved both mood and self-esteem.  
Measured using the Rosenberg Self-Esteem Scale and the Profile 
of Mood States (POMS), green exercise improved self-esteem by 
approximately 45% and mood by over 50%.20 

Forest bathing studies from Japan and China have supported these 
findings.  In small, controlled studies, gentle walking in a forest setting 
has been found to significantly improve mood compared to walking 
in an urban environment.  POMS scores on tension/anxiety, fatigue 
and confusion were significantly decreased, while sense of vigor was 
increased after the forest visit compared to baseline measurements.  
In contrast, walking in an urban area increased fatigue and decreased 
vigor compared to baseline.21 Another study found that forest 
exposure decreased tension/anxiety, depression/dejection, and anger/
hostility compared to the urban exposure control group.8

More recently, researchers have begun to explore the mechanisms 
behind the improvements in mood found in earlier studies.  In a 
study conducted at Stanford University, researchers compared 
subjective levels of rumination and subgenual prefrontal cortex 
(sgPFC) brain activity (an area shown to be more active with 
rumination and negative self-talk) in 38 healthy participants, 
randomized to a 90 minute walk in either a natural or urban 
environment. Compared to baseline levels, the participants on the 
nature walk showed a significant decrease in self-reported level of 
rumination after their walks, while those on the urban walk did not.  
Corresponding to subjective findings, blood perfusion in the sgPFC 
area significantly decreased after the nature walk but not after the 
urban walk.  sgPFC activity was also significantly different between 
the two groups.22 More research is needed to elucidate whether or 
not improvements in mood found in these studies would also be 
seen with people who have been diagnosed with specific mental 
health conditions.  

KEY FACTS

•	Nature cure is part of the historical basis for 
naturopathic medicine

•	Nature exposure may reduce both the physiological 
and psychological experience of stress

•	Forest bathing among conifers may improve 
immune system functioning

•	Proximity to green space is associated with 
increases in self-esteem, mood, and vitality

•	Spending time in nature may also decrease 
rumination

•	Inverse relationships have been identified between 
proximity to green space and obesity or ADHD in 
children

•	Tree canopy cover is associated with better birth 
outcomes

•	Access to green space is associated with greater 
life expectancy and lower risk of cardiovascular 
disease

•	Health benefits may be greater in women and 
those with lower socioeconomic status

•	Benefits may not be consistent across different 
climates, cultures, or in developing countries 
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Pediatric health considerations

Green Space and Obesity:

A longitudinal study conducted in Australia following children from 
age 6 to 13 found an inverse relationship between body mass index 
(BMI) and access to greenspace.  The beneficial effect emerged more 
strongly as the children grew older.23  A higher density of trees (the 
75th versus the 25th percentile) has been associated with a 12% 
lower prevalence of obesity in New York preschool children from 
low income families.24

This effect may be related to findings of another study which 
examined physical activity in children and greenspaces, including 
treed areas and meadows.  This study found that meadows were 
not associated with higher physical activity outcomes.  However, 
for each additional 5% increase in the proportion of neighborhood 
land covered by treed areas there was a corresponding 5% increase 
in the relative odds of increasing free-time physical activity outside 
of school hours.25 

A cross-sectional study examined the risks and benefits of green 
spaces for children.  It looked at sedentary behaviour, obesity, 
asthma and allergy.  The authors found that an interquartile range 
increase in residential surrounding greenness was associated with 11-
19% lower relative prevalence of overweight/obesity and excessive 
screen time, but was not associated with current asthma and allergic 
rhinoconjunctivitis.  Residential proximity to forests was associated 
with 39% and 25% lower relative prevalence of excessive screen 
time and overweight/obesity, respectively, but was not associated 
with current asthma. In contrast, living close to parks was associated 
with a 60% higher relative prevalence of current asthma, but had 
only weak negative associations with obesity/overweight or excessive 
screen time.26

Green Space and ADHD:

A study conducted in Barcelona looked at the impact of contact with 
green spaces and blue spaces (beaches) on indicators of behavioural 
development and symptoms of attention deficit/ hyperactivity 
disorder (ADHD).  They discovered statistically significant inverse 
relationship between green space, playing time and Strengths and 
Difficulties Questionnaires (SDQ) total difficulties, emotional 
symptoms, and peer relationship problems.  The same relationship 
was found between residential surrounding greenness and SDQ 
total difficulties and hyperactivity/inattention and ADHD/DSM-IV 
total and inattention scores; and between annual beach attendance 
and SDQ total difficulties, peer relationship problems, and prosocial 
behavior. There did not seem to be a relationship between beach 
attendance and ADHD symptom scores.  The most important factor 
was that children interacted with the spaces.  Effects of residential 
proximity to green spaces were inconclusive.27 

In a study conducted in Munich, the authors found that the distance 
between a child’s residence and the nearest urban green space was 

positively associated with the odds of hyperactivity/inattention, 
especially among children with abnormal values compared to 
children with borderline or normal values.  However this association 
was only significant among males. Children living further than 
500m away from urban green spaces had more overall behavioural 
problems than those living within 500m of urban green spaces.28 

Pregnancy Outcomes:
Studies have been conducted linking stress levels to pregnancy 
outcomes29 and this has been examined in the context of 
neighborhood level economic deprivation30-31 and social capital32.  
Recently there have been a number of studies examining the link 
between proximity to green space and pregnancy outcomes.

Some of these studies have examined the connection between 
proximity to green space, tree cover, and birthweight outcomes.  
Living within 50m of a canopy cover and access to a private open 
space reduced the risk of babies being born small for gestational age.  
However this effect could be a manifestation of higher socioeconomic 
status as women with greater access to urban trees were more likely 
to be non-hispanic white, younger, have fewer previous births and 
live in newer, more expensive houses closer to private open space.33  

A study conducted in Vancouver found an interquartile increase 
in greenness, measured using satellite images and the Normalized 
Difference Vegetation Index (NDVI), was associated with higher 
term birth weight and decreases in the incidence of small for 
gestational age, very preterm (< 30 weeks), and moderately preterm 
(30-36 weeks) births.  These associations remained after controlling 
for variables such as air pollution, noise exposures, neighborhood 
walkability and park proximity.34 Another study found that 
an interquartile increase in green space resulted in statistically 
significant increases in birth weight and a decrease in low birth 
weight.  Very low birth weight also decreased but did not reach 
statistical significance.  This study found no association between 
pre-term delivery and very pre-term delivery and green space.  The 
effects were more pronounced for mothers of lower socio-economic 
status.35  

This association however, appears to vary between ethnic and 
socioeconomic groups.  A study conducted in the UK examining 
ethnicity and individual and neighborhood socioeconomic status and 
pregnancy outcomes found an overall positive association between 
birthweight and surrounding residential greenness.   However this 
effect was more pronounced with white participants.  The correlation 
was not shown for participants of Pakistani descent.  Furthermore, 
it was found that larger areas of greenness (500m to 1000m) had a 
more pronounced effect on birthweight in participants with lower 
education and those living in more socioeconomically deprived 
neighborhoods versus smaller areas of greenness (50m - 200m) in the 
same populations. The authors did not speculate as to the reasons for 
the discrepancies and stated that more detailed studies were needed 
to better understand this effect.36 An earlier study conducted in 
Spain found no association between proximity to green space and 
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pregnancy outcomes until they adjusted for maternal education and 
found that proximity to green space was associated with higher birth 
weights in women with the lowest educational level.37 Overall the 
greatest benefit of proximity to green space seems to be derived from 
women of low socioeconomic status.

Life Expectancy and Mortality:
Access to parks and forests may have a positive impact on life 
expectancy. There is evidence that people living in counties with 
higher natural resource amenities have higher life expectancies 
at birth than counties with lower amenities after controlling for 
socio-demographic and economic factors, medical facilities and risk 
factors.38 Researchers investigating the impact of walkable green 
streets have also found significant increases in the 5 year survival of 
senior citizens living in Tokyo.39  

Other studies have  found that having 10 more trees per city block 
is associated with improved health perception comparable to an 
increase in annual personal income of $10,000 and moving to a 
neighborhood with $10,000 higher median income or being 7 
years younger; having an average of 11 more trees per block was 
associated with decreases in cardiometabolic conditions comparable 
to an increase in annual personal income of $20,000 and moving to 
a neighborhood with $20,000 higher median income or being 1.4 
years younger.40

Discussion 
The health benefits of spending time in nature have the potential 
to be extensive, and have positive impacts on the whole person, 
in mind, body and spirit. Studies not reviewed here have found 
associations between nature exposure and cognition, blood pressure 
and other cardiovascular variables, blood sugar and insulin resistance 
in diabetics, subjective pain ratings, circadian rhythms, and many 
more health parameters.  

The standardized extract or active constituent of time spent in 
nature is elusive.  It is difficult to parse out the factors involved 
in the health benefits derived from the interplay between person 
and environment. While Japanese researchers have primarily 
attributed these salutogenic effects to the volatile oils released by 
trees (especially conifers), there are likely many other contributing 
factors. The pollution removal that trees perform has large impacts 
on human health, in particular air quality within urban centres.41 
Research in environmental psychology has suggested that green 
spaces have positive health effects through stress reduction, feelings 
of safety, and increased social integration and healthy behaviours 
including exercise.42 Sensory stimulation, visual focus and field of 
view are theorized to be salient factors, in particular in the research 
regarding children and ADHD.  Increased exposure to sunlight and 
vitamin D as people spend more time outside are also likely involved.  
Nature exposure may also impact health through the development 
of, or changes to, our microbiomes.  Drawing from the hygiene 
hypothesis, Alan Logan has theorized that grey space in urban 
centres promotes dysbiosis, while increased exposure to nature may 

inversely be related to the development of a healthier microbiome.43 
Synthesized together, these factors may all fall under the umbrella of 
the vis medicatrix naturae, the healing power of nature.

Much of the research available on the potential health benefits of 
spending time in nature has been in small-scale poorly designed 
trials. Field studies are very difficult to reproduce, due to the 
variability of weather, temperature, humidity and other factors 
that are not controllable. Additionally, study participants from the 
majority of the Japanese studies were healthy men in their early 20s 
attending university. The homogenous and limited demographic 
group makes it difficult to extrapolate findings to other people, 
most notably women. Many larger, population-based studies 
have been primarily conducted in temperate regions of Europe 
and North America.  Studies in tropical climates have not yielded 
similarly positive results.44 The majority of studies have attempted 
to account for socioeconomic status, and it seems that the benefits 
may exist independent of this particular factor.  Populations of low 
socioeconomic status may, however, derive a greater magnitude of 
benefit from access to green spaces.  The mechanisms for this effect, 
have not been fully explored as the studies are correlational and would 
require further large-scale research to flesh out the connections.  
While the research overall is very promising, more studies are needed 
to more definitively inform clinical recommendations to patients.  

Nonetheless, the potential harm of spending time in nature is quite 
limited, especially with education around physical exercise, safety 
and environmental considerations. In other words, there is very little 
downside to nature exposure and broad potential benefits. Proximity 
to and use of green space may help provide a buffer against the 
negative effects of acute and chronic stress45, reduce cardiovascular 
risk16 and obesity, and may have beneficial effects on birth weight 
and aid in decreasing symptoms of ADHD.

In spite of the limited scientific evidence available, clinicians should 
encourage their patients to get outside into nature where possible, 
for stress management, mental health promotion, overall health 
promotion, and to a connection to the vis medicatrix naturae.  Just 
as Aldoph Just once advocated for a “Return to Nature!” with his 
book title of the same name, today’s naturopathic physicians should 
also advocate for greater access and use of green spaces for overall 
health promotion. 
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