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Introduction
In today’s world, where people are more distanced from 
nature than ever before, researchers have begun turning their 
attention toward investigating nature’s role in human health. 
Alan Logan ND and Eva Selhub MD released their co-authored 
book “Your Brain on Nature” in 2012 where they assemble the 
scientific evidence around the psychological, social, and physical 
health benefits of nature and advise physicians to recommend 
“Vitamin G” aka green space, to patients. It was author and 
researcher Richard Louv who pioneered popular interest in this 
topic in 2005 and coined the name “Nature Deficit Disorder” 
to highlight the growing gap between people and nature. He 
postulates a theory called “The Nature Principle” and states that 
reconnection with the natural world is fundamental to human 
health and well-being (Louv 2005). His theories and ideas 
are now supported by a growing body of scientific evidence 
showing that the healing power of nature transcends herbs and 
supplements to include physical activity or contemplation in the 
presence of nature. 

Japanese researchers have long been looking at the health 
effects of time in nature, or what they call “forest bathing” or 
“forest medicine” (Logan 2013). The studies are various, and 
though not all have robust sample sizes, their collective results 
nonetheless support the conclusion that there is only benefit to 
be derived from spending time in nature. 
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Effects of Green Exercise
Exercise is part of almost all ND’s treatment plans. A systematic 
review published in 2011 concluded that there are benefits to 
mental and physical well-being resulting from exercising in 
nature. The research team analysed data from 11 randomised 
and non-randomised control trials comprising 833 adults. 
Eligible trials were those that compared the effects of outdoor 
exercise with indoor exercise and that reported physical or 
mental well-being outcomes. The review found improvement in 
mental well-being: increased energy and feelings of revitalisation, 
and decreased tension, anger and depression compared with 
exercising indoors. Participants also reported greater enjoyment 
and satisfaction with outdoor activities (Coon 2011).

A 2010 meta-analysis by Barton et al showed dose responses 
for duration of exposure to nature and intensity of exercise on 
the psychological parameters of mood and self-esteem. The 
greatest changes came from as little as five minutes of activity, 
thus suggesting that psychological measures are immediately 
increased by green exercise. The benefits were lower for 10-60 
minutes of exposure, but rise again for whole-day duration. 
For intensity the greatest benefits are derived from either light 
activity or vigorous activity, but interestingly drop for moderate 
activity (Barton 2010).

Nature reduces cortisol levels
Chronically elevated cortisol levels are frequently seen in our 
patient base in clinical practice. Stressful jobs, lack of sleep, and 
inadequate exercise levels are often the culprits. Cortisol is an 
important biological mediator of illness, and plays an important 
role in the progression of most diseases. A study by Vogelzangs 
et al (2010) showed that high levels of cortisol measured in 
urine were associated with a dramatic increase in death from 
cardiovascular disease. Study participants with the highest levels 
were five times more likely to die from a heart attack or stroke 
than those with the lowest level. Since heart disease is the most 
common cause of death in North America, measures to decrease 
risk are essential.

A small but compelling Japanese cross-over study in 2007 
(Park) demonstrated the differences in salivary cortisol and 
prefrontal lobe activity between participants who spent a day in 
a forested area and those that spend the day in an urban area. 
When exposed to the natural setting, the participants not only 
had up to 50% lower levels of salivary cortisol compared to 
urban exposure, but also had significantly lower activation of the 
prefrontal cortex, which corresponds to their increased subjective 

ratings of comfort and calmness. Essentially, participants were 
feeling a lot less stressed and on “high-alert” when they were 
spending time in a natural setting. 

It seems that it is not absolutely necessary to go as far as 
finding a forest to achieve a state of reduced stress. A study by Roe 
et al (2013) found that exposure to natural ‘green spaces’ within 
urban neighbourhoods resulted in healthier diurnal cortisol 
responses in middle-aged men and women from deprived urban 
environments, as well as reducing their perception of stress. This 
suggests that the dose of nature need not be massive to achieve 
the desired stress-reducing effect. 

Nature improves mental health
Very recently, a large cross-sectional population study out of 
Wisconsin (Beyer 2014) looked at the prevalence of various 
mental health symptoms seen with depression and anxiety and 
correlated the symptoms to the amount of neighbourhood green 
space. The researchers controlled for a multitude of confounding 
factors, including demographic data, socio-economic status, and 
even the level of health insurance. They concluded that people 
living in greener neighbourhoods (as measured by percentage of 
tree canopy) had better mental health outcomes. The potential 
for self-selection is the largest limitation of this particular study, 
however the body of evidence on green spaces in general lends 
this study’s conclusions legitimacy. 

Living in a greener area seems to improve mental health 
outcomes in the long-run as well. A longitudinal study done by 
Alcock et al (2014) showed that the mental health scores of people 
who moved to greener areas improve, while the scores of those 
who moved to less green areas deteriorate. Amongst those who 
moved to less green areas, the mean inverse score on the General 
Health Questionnaire fell from 10.15 to 9.99 right after the move, 
though it rose back up, suggesting an accommodation to the new 
environment. No such accommodation was necessary amongst 
those who moved to greener areas. Their mean inverse scores rose 
progressively from 9.78 two years prior to the move, to 10.10 a 
year after the move to greener areas, and stayed there for the next 
two years, suggesting an improvement that was sustained.  

Adding an outdoor component to typical interventions for 
mental health, such as cognitive-behavioral therapy (CBT), 
augmented the positive results of the intervention. Kim et al 
(2009) undertook to compare the efficacy of CBT for major 
depression in hospital versus forest settings and a control group. 
They found that the participants that had undergone CBT in a 
natural setting had significantly lower depressions scores (mean 

Spending time in a natural setting can also aid in the recovery 
of cognitive functions after they have been taxed.



October 2014  |  www.ihpmagazine.com     57

The Journal of IHP

1

score of 8.04 on the Hamilton Rating Scales 
for Depression in the forest group versus 11.58 
in the hospital group and 14.81 in the control 
group), and significantly higher remission rates 
(61% in the forest group versus 21% and 5% in 
the hospital and control groups, respectively). 
The additive benefit effect is similar to what was 
found with outdoor versus indoor exercise. 

Nature increases cognitive 
performance and memory
The health of children has changed with the 
advent of modern technology as much as 
adults’ has. Disorders such as ADHD are more 
prevalent, and children spend increasingly 
more time with ‘screens’ indoors. Whether 
screen time and ADHD are truly connected or 
not, time in nature seems to be good for both. 
Several studies have looked at the potential use 
of ‘green space play’ to improve symptoms of 
ADHD. One such study by Taylor et al (2001) 
surveyed parents of children diagnosed with 
ADHD with a specially designed questionnaire. 
They asked about their kids’ attention and 
behaviour symptoms following play in various 
settings, and asked to rank which type of 
play resulted in the best and worst overall 
behaviour: a green setting (eg. fishing, soccer), 
an ambiguous setting (eg. rollerblading, playing 
outside), or a non-green setting (eg. video 
games). The findings displayed that green play 
significantly reduced ADHD symptoms when 
compared to non-green play.

Spending time in a natural setting can 
also aid in the recovery of cognitive functions 
after they have been taxed. In a 2003 trial 
by Hartig and colleagues, participants had 
to perform either a mentally taxing activity 
or a take a non-taxing drive to a field site. 
Each group was then divided and assigned 
to spend time in an urban environment or a 
natural one. The researches measured blood 
pressure, affect, and performance on a memory 
test. The participants that got to recover in 
the natural setting, regardless of the initial 
task, had a faster decrease in blood pressure, 
and better performance on the memory test. 
Berman et al (2008) did a similar study, and 
suggest that the reason for improved cognitive 
recovery in natural settings is that nature is less 
psychologically demanding and invokes a state 
of peacefulness. An urban setting demands 
more attention that in turn is cognitively taxing.

Nature boosts immune activity
Stress hormones can compromise immune 
function by suppressing the action of natural 
killer cells. Evergreen trees, prominent in our 
boreal forests, secrete chemicals collectively 
known as phytoncide. Phytoncide is associated 
with improvements in human immune cell 
activity, particularly with enhancing human 
natural killer (NK) cell activity, the number of 
NK cells, intracellular anti-cancer proteins in 
lymphocytes, and significantly decreasing the 
concentrations of adrenaline and noradrenaline 
in urine. What’s even more fascinating, is that in 
a 2009 study conducted by Li et al, the increased 
NK activity measured with both blood and 
urine samples lasted for more than seven  days 
after trips to forests both in male and female 
subjects (Li 2009).

Nature reduces cardiovascular risk 
Cardiovascular disease and risk factors are 
all too prevalent in primary care, therefore it 
becomes important to have a wide arsenal of 
recommendations. A research team out of China 
(Mao et al 2012), conducted a study to investigate 
the effect of natural spaces on cardiovascular 
biomarkers. Twenty-four comparable elderly 
participants with essential hypertension were 
divided into two groups, one spent a day walking 
in the city, and the other in a national forest in 
similar, controlled manners. The team measured 
blood pressure, heart rate, and pulse pressure, 
as well as running assays to track any changes 
in interleukin-6 (IL6), tumor necrosis factor 
alpha (TNF-a), endothelin-1, homocysteine, 
renin, angiontensinogen (AGT), angiotensin 
II, angiotensin II type 1 receptor (AT1), and 
angiotensin II type 2 receptor (AT2). Not all the 
markers responded in a significant manner, yet 
there were some significant changes that may 
be surprising given that they only intervention 
was simply walking in a forest. Compared to 
the city group, those who walked in the forest 
had significantly lower blood pressure - by 
about 8 systolic points and 3 diastolic points. 
Endothelin-1, homocysteine, AGT, AT1, and AT2 
were also significantly lower in the forest group. 
These serum factors are closely associated with 
essential hypertension. It is yet unclear if these 
kinds of effects are short-lived and limited to 
the time spent in nature or whether the changes 
endure. At the very least a natural setting offers a 
respite for the cardiovascular system.
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Li et al (2011) have found similar results with respect to the 
hypertension reducing effects, as have Tsunetsugu et al more 
recently (2013). The explanation as to why spending time in nature 
has such a reproducible effect on blood pressure is multi-factorial. 
Tsunetsugu’s team has demonstrated that there is an increase in 
parasympathetic nervous system activation, and a decrease in 
sympathetic activation, a decrease in cortisol levels, and an increase 
in subjective relaxation, all blood pressure reducing factors.

Conclusions
Naturopathic medicine originated in the ‘nature cure’ traditions 
of European healers, to whom spending time in nature was a 
mandatory part of providing natural health care. Many of those 
traditions have been preserved in naturopathic philosophy, but 
as the modern North American lifestyle prevailed, the need 
to connect to nature has been somewhat lost. As confirmation 
of the beliefs of naturopathic forefathers, the evidence that 
has been summarized here and the research being conducted 
currently, highlight the importance health benefits that result 
from being in touch with natural spaces.

More research studies need to be conducted on this important 
topic as much of the existing research is cross-sectional, 

observational, or have low sample sizes. Nonetheless, none of 
the evidence and conclusions have been mixed - they all show a 
positive relationship between biomarkers of health and nature. 
These studies have confirmed that spending time in nature can 
reduce psychological and physical stress, symptoms of depression 
and negative affect, while improving sleep quality and increasing 
feelings of liveliness and relaxation. Objective data researched in 
more than a dozen studies shows that forest walking decreases 
stress hormone levels, lowers blood pressure and heart rate, and 
positively impacts immune function (Logan 2012). 

Considering that the level of risk is very low, especially 
relative to benefit, combined with a growing body of evidence, 
it is suggested that using nature as an opportunity for physical 
exercise, contemplation and mindfulness be part of your 
physician’s prescription. Contact with green space is thought 
to be even more beneficial to those populations that are most 
at risk due to lower socioeconomic status and living in urban 
environments (Downey and Strife 2009). We conclude therefore 
that “Vitamin G” should make its way back to the prescription 
pads of all practicing health providers, particularly for those 
patients with high levels of stress, hypertension, sedentary 
lifestyles, and mental health concerns. ■


