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ABSTRACT 

 

 Occupational therapy and outdoor therapy have had a steady increase in use and 

importance over the past few decades, and are projected to continue to grow. With the 

increase in healthcare costs as well as an increase in the suicide rate for our country’s 

youth, new innovative health care practices may be vital to the health of our future 

generations. This literature review provides a history of the fields of occupational therapy 

and outdoor therapy, and highlights the many health benefits of nature. Through this 

process connections between all three topics were identified that shows the probably 

added value of purposefully incorporating nature into occupational therapy practice. Not 

only does occupational therapy have many opportunities to easily incorporate nature, but 

there is already some literature of the advantage of adding nature to the practice. 

Gardening, forest bathing, and natural aspects within an office are potential options that 

have been used and could be used more frequently in occupational therapy. These 

processes have been found to lower stress and depression, as well as to be more cost 

efficient. Intentionally incorporating nature into more healthcare delivery shows promise 

for optimizing the health of future generations.  
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CHAPTER I 

 

INTRODUCTION 

 

Healthcare is projected to cost upwards of almost $15,000 per person by the year 

2023 according to the Centers for Medicare and Medicaid Services (Bloom, 2019). It has 

undergone many changes and shifts throughout the years, especially recently with more 

studies being conducting in efforts to find new and innovative ways to provide the best 

care for members of society, in a cost-effective manner. Whether it be a new cure for a 

disease or a new way to treat a broken bone, healthcare has attempted to evolve to better 

serve its patient populations. The occupational therapy profession has shown the ability 

to reduce readmission rates and could be utilized more heavily to reduce healthcare costs 

for individuals (Rogers et al., 2017).  

 One relatively new area in the medical field that is also experiencing changes is 

occupational therapy. Starting near the end of the 19th century, occupational therapy was 

created to combat mental disorders without the use of medicine (Friedland & Davids-

Brumer, 2007). The therapy was able to easily establish its importantance in healthcare 

due to the multitude of mental illnesses soldiers were coming home with during World 

War I and II (Peloquin, 1990). Due to its success, governmental funding, supported the 

formation of the American Occupational Therapy Association, which focused on 

developing programs and training women in the trade (American Occupational Therapy 

Association, n.d.). The field quickly expanded from treating mental disorders in soldiers 

to working with children in education systems, individuals with physical and mental 
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disabilities, and the elderly, and has added tremendous value to the healthcare system, 

through helping individuals to recover and rehabilitate and return to their normal daily 

lives. Occupational therapists typically work in schools, hospitals, or private practices 

inside a home or facility, yet they use seemingly atypical modalities to treat their patients 

(swimming pools, board games, and arts and crafts) (U.S. Bureau of Labor Statistics, 

2019). In one study, the occupational therapists used a garden as the setting and 

gardening tasks as the treatment for patients suffering from an acute stroke  (Patil et al., 

2019). 

 Along side typical health care professions, the oldest and cheapest way to seek 

treatment can be found in nature. Whether it is walking through a forest or working in a 

garden or even simply observing a photograph or painting of a beautiful natural scene, 

nature has been shown to have a profound healing effect on the human body (Reeve et 

al., 2017). Renowned authors such as John Muir and Henry David Thoreau have been 

advocating the value of nature since the mid-19th century, stating that nature provides a 

calming sensation versus urban settings (Selhub & Logan, 2012). Aside from calmness, 

the benefits of nature are many, ranging from stress reduction to attention restoration and 

even a positive increase in immune function and the bodies ability to combat cancer.  

 Many studies support the powerful healing impact that nature can have on the 

human body. One study conducted in the Nethelands found that a patient’s stress levels 

and heart rate decreased more when looking at pictures of nature than when presented 

with pictures of urban areas (Dockrill, 2016). Another study conducted in Tokyo found 

that the aroma of a local tree in the participants rooms increased tumor fighting natural 

killer cells (Selhub & Logan, 2012). There are attention restoration benefits that have 
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been shown to improving students academic performance and grades if classroom 

windows overlooking a natural green space (University of Illinois at Urbana-Champaign 

, 2016).  

Natures benefits all came from a source that should be freely accessable to most 

individuals, and insurance companies have been slow to recongnize the potential 

therapeutic benefits of nature.  Insurance companies choose to only cover proven and 

well supported healthcare practices, and until recently, they did not see nature as meeting 

that criteria. Organizations like the American Hospital Association and national Uniform 

Billing committee are combating this actively, and the insurance billing code for outdoor 

behavioral therapy was recently added in 2016 (Outdoor Behavioral Healthcare Council, 

2016). Outdoor Behavioral Healthcare (OBH), which incorporates nature therapy, may 

very well be a leader in nature related practices for the future.  

 The ability for the outdoors to significantly aid in the healing/rehabilitation 

process makes it an extremely valuable tool for any health professional, especially 

occupational therapists who may find it easier to integrate to their practice relative to 

other health care professions. However, there are some organizations and programs that 

already take advantage of the outdoors health benefits such as Outward Bound and 

Outdoor Behavioral Healthcare. These outdoor adventure therapys take their patients 

through a treatment program that is mostly, if not entirely outdoors. Outward Bound 

works with participants that have certain disabilities and takes them on four week 

excursions consisting of anything from camping to sailing (Heckendorn, 2011). Outdoor 

Behavioral Healthcare takes particpants with mental health disorders on extensive 

backpacking trips, with around 83% of the participants reporting significant positive 
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increase in mental health post treatment (Combs et al, 2016). Another similar practice can 

be seen in forest bathing. Taking a national appearance Japan in 1982 (Evans, 2018), the 

forest bathing methodology, sounds simple, and it involves taking individuals into the 

forest and engages them in absorbing what nature has to offer. One study that 

investigated the impact of forest bathing took over 150 participants with depressive 

tendencies and placed them in a forest bathing program for only two hours (Furuyashiki 

et al, 2019). By the end of the study, it was found that their systolic and diastolic blood 

pressure decreased and their mood state increased by an average of 4.4% (Furuyashiki et 

al., 2019). This was only a two hour program and the impact of forest bathing was 

already apparent.   

 Outdoor adventure therapies are great in their own, yet they do not necessarily 

incorporate traditional occupational therapy treatment methods or focus on typical 

occupational therapy outcomes. For occupational therapy, certain techniques may prove 

to be more practical or financially feasable than others when integrating nature into their 

practice. These techniques in which occupational therapists can incorporate nature into 

their practices can range from gardening and play, to nature imagery inside the facility. 

Gardening has been shown to be a very benefial and an easy way for occupational 

therapists to integrate the outdoors into there sessions. Gardening is also cost efficient 

and does not require additional training (Wagenfeld & Atchison, 2014). One study found 

that gardening can provide skills training, improve patient engagement, and promote 

socialability among patients who suffered an acute stroke (Patil et al., 2019). Another 

method that could easily incorporate the outdoors into traditional occupational therapist 

practices is the aspect of play in children. A study conducted in multiple countries found 
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that by introducing more natural objects, such as rocks, trees and greenery in the play 

area for children can improve their physical performance and their social capabilities 

(Lynch et al., 2017).   

 The benefits of paying attention to nature and using nature to promote health can 

have remarkable outcomes. Occupational therapy and nature therapy on their own have 

been quite successful in terms of improving many patient outcomes, however, if the two 

practices were integrated in a coordinated manner, the benefits could be amplified. This 

literature review will evaluate the benefits of both occupational and nature therapy, and 

discuss some examples of when they have been integrated together to produce even 

greater benefits.  

  



6 
 

CHAPTER II 

 

LITERATURE REVIEW 

 

Occupational Therapy 
 
 Before one can understand the value of integrating nature therapy into the practice 

of occupational therapy, one needs to investigate each aspect individually. On their own, 

they may appear functional and unique, but through fully understanding each, and the 

potential synergy that can be gained from the successful connection of the two, there is 

unlimited potential for improving how health care is delivered around the world.  

 Occupational therapy itself has been around for over one hundred years now, 

though aspects of the practice existed earlier. Near the end of the 19th century, doctors 

were trying to find a new way to treat mental disorders beyond the use of medicine. 

William Rush Dunton Jr., known as the “Father of Occupational Therapy”,  was a 

psychiatrist that experimented with the effects of using arts and crafts with his patients 

(Friedland & Davids-Brumer, 2007). Dunton believed that the treatment could have a 

tremendous impact on soldiers with shell shock and other mental disorders. He defined 

the early form of occupational therapy to take occupation and restore the patient’s 

physical and mental function (Peloquin, 1990). It was hypothesized that the arts and craft 

activities would help increase patient moral and self-esteem, and that engaging hand and 

mind could promote health, and be a productive and positive way to enhance recovery 

(McColl et al., 2003). Due to the success of this style of treatment, doctors were able to 

start to prescribe the treatment. As World War I was ongoing, many wounded men were 
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coming home with physical injuries and/or symptoms of shell shock. After one year of 

being in the war, the War Department finally committed funds toward the development of 

a reconstruction program (Gutman, 1995). Programs started to develop to actively train 

women in the occupational treatment. Dunton himself opened up the first occupational 

training for nurses for this task, focusing on women as their sheer energetic presence 

alone had been found to keep up morale during war (Peloquin, 1990). Occupational 

focused treatments, ranging from having the men craft baskets to doing farm work and 

driving a car, began being delivered on military bases/hospitals across the world. 

 In 1917, the National Society for the Promotion of Occupational Therapy was 

formed, which transitioned to the American Occupational Therapy Association in 

1921(American Occupational Therapy Association, n.d.). The society began to advocate 

the profession, training women for the needed duty of war aides. The amount of success 

and impact the aides were having on the men did not go unnoticed by the military either 

as General Pershing sent in the order for two thousand more aides to be sent over as soon 

as possible (Peloquin, 1990). As the war concluded, the men began to return home many 

with mental disorders or the loss of limbs. This required the men to continue to work with 

the curative work of occupational therapy, as it helped restore usefulness and overcome 

deformities by dressing themselves and other home tasks using prosthetics (Peloquin, 

1990).  In 1952, the World Federation of Occupational Therapy was formed with the 

purpose to spread the practice internationally and advance it (Friedland & Davids-

Brumer, 2007). More programs began to launch at universities as the demand for the 

profession began to grow even larger. In fact, from 1950 to 1970 there were twenty 

occupational therapy programs established in Canada alone (McColl et al., 2003). The 
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jobs of occupational therapists also began to expand, resulting in the need of certified 

occupational therapy assistants (COTA)s,, which only required a two-year program for 

the certification.  

 The field of occupational therapy has evolved over time. In the beginning, the 

focus was more on symptoms of shell shock and less on physical disabilities. As time 

progressed, the focus has shifted towards improving quality of life. While your normal 

doctor might ask, “what is wrong with you?”, an occupational therapists would ask “what 

matters to you?” (American Occupational Therapy Association, 2019). Occupational 

therapists work with a wide variety of patients, ranging from strokes to children with 

autism, to make improvements to their quality of life. An occupational practice generally 

looks very different than the inside a doctor’s office, and occupational therapists 

treatment locations can also be diverse; including working with clients in the pool, the 

gym, playing games (ranging from board games to corn hole). The occupational 

therapists’ goal is to help the patient recover or improve their quality of life. For patients 

with cerebral palsy, for example, an occupational therapist would help the patient learn to 

use the appropriate adaptive equipment to perform daily tasks (US Bureau of Labor 

Statistics, 2019). If the therapist works in the education field, they may evaluate a child’s 

abilities and modify the classroom experience to aid in their daily success. For elderly, an 

occupational therapist will help their patients to be more active and live independent 

lives. An occupational therapist can also aid a patient who has developmental disabilities, 

teaching daily tasks such as using public transportation or house chores (US Bureau of 

Labor Statistics, 2019). 

Outdoor Therapy 
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  At the same time that occupational therapy was experiencing a growth in 

popularity across America, outdoor therapy was also flourishing. In 1901, doctors noticed 

a significant improvements in the recovery process of patients that they took out in the 

wilderness on tenting expeditions, compared to patients that  were kept inside  the 

hospital (Association for Experiental Education, n.d.). A few years later, another hospital 

in San Francisco experienced a similar phenomenon when they placed patients in tents 

after an earthquake. By being placed outdoors, the patients experienced an increase in 

social interaction which increase the morale of patients (Association for Experiental 

Education, n.d.). These examples were some of the initial evidence supporting natures 

mental health benefits for patients and reduced recovery time. Shortly after these 

successful trials, around 1929 the camping movement and the idea of “camp cure” started 

to establish itself as a method to treat many different mental illnesses. Camps Amnek 

worked with patients on problem solving through camping-based activities to treat mental 

health issues and improve positivity and self-esteem (Association for Experiental 

Education, n.d.). 

 Similar to occupational therapy shifting throughout its history, outdoor therapy 

also underwent some transformations into being called wilderness therapy. Kurt Hahn, a 

Jewish schoolmaster, who had previously founded several other schools in the past, 

hoped to develop a new innovative way to educate at risk children (Allison & Veevers, 

2011). He developed the first wilderness therapy program, in Wales, rightfully named 

Outward Bound in 1941. This program focused mainly on at risk adolescents and worked 

with them through a experiential education style (Heckendorn, 2011). Outward Bound 

started out as a four-week program focused on sailing and hiking for the participants. 
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Hahn believed that the program would help the young participants develop more 

confidence and redefine their own perception of their abilities. One of Hahn’s favorite 

sayings being “your disability is your opportunity”, showing his goal of aiding the kids in 

overcoming whatever obstacles they may face physically or mentally through the 

outdoors (Richards, 2019). Today, Outward Bound has forty-three schools in thirty-five 

countries reaching over 245,000 students a year (Allison & Veevers, 2011). Based on the 

success of Outward Bound, many other groups like Kurzschule, the first German short 

term school, took a similar agenda in order to focus on promoting disability recovery and 

development of movement and life skills through the promotion of outdoor leisure time 

activities like sailing and hiking. In the 1950s, Hahn’s influence began to make its way 

into America, developing the new style of wilderness therapy (Allison & Veevers, 2011). 

Wilderness therapy typically consists of the following components: group sessions, 

unfamiliar environments for the participants, and a series of challenging tasks. Ranging 

from a thirty day session or a ninety day session, the patients are faced with independent 

and team-oriented tasks that teach them new ways of thinking and coping (Inner Change, 

2019). Differing between programs, most are either a base camp focus or a backpacking 

focus. The latter being a little more challenging as the participants would be faced with 

carrying all the needed tools and materials for each day. Unfortunately, this style of 

wilderness therapy can be expensive as insurance companies will not yet reimburse. On 

average, the therapy will cost between $300-500 a day with enrollment fees for the cost 

of equipment as well (Inner Change, 2019). Which can cost a family up most of $45,000 

if their insurance does not cover the type of therapy process. In this case, there needs to 



11 
 

be some reform in insurance companies as more and more evidence comes out showing 

the effectiveness of wilderness therapy.   

 Specifically, from wilderness therapy, a new form of treatment was developed to 

combat the rising mental health disorders in the US. This treatment, Outdoor Behavioral 

Healthcare (OBH) takes what has been learned through the trials of wilderness therapy 

and focuses the treatment even more so on mental health disorders. It is estimated that 

20% of US youth are impacted by a mental health disorder that can potentially affect 

their daily living (Combs et al., 2016). OBH primarily uses extensive backcountry 

expeditions, wilderness living skills, and therapy sessions with licensed therapists 

throughout the treatment. The goal being for OBH to take the individual away from 

potentially unhealthy environments and destructive behaviors and placing them into a 

generally unfamiliar environment (Combs et al., 2016). Many studies have been 

conducted to test the effectiveness of OBH, finding that most individuals, 83%, report to 

be doing significantly better mental health wise following the treatment. One recent study 

conducted in 2015 was done to assess the longevity of the treatments impact. This study 

interviewed the parents of 338 individuals who had previously been treated through OBH 

within a four year timespan (Combs et al., 2016). Using the youth outcome questionnaire, 

the parents answered questions based on six different topics; somatic symptoms, 

interpersonal relations, intrapersonal distress, behavioral dysfunction, social problems, 

and critical items. By using this questionnaire, the researchers’ goal was to measure the 

psychological, behavioral symptoms, and social functioning of the participants (Combs et 

al., 2016). It was found through the data from the parents that even after 18 months post-

discharge, the adolescents showed a normal range of functioning, and were free from 
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mental health disorders. Because of the ever-growing problem of mental health disorders 

in America, more testing may need to be conducted to truly show the effectiveness of 

OBH.  

 With the high cost of wilderness therapy cheaper options may be desired, one 

option being forest bathing. This method of taking in nature as a way of therapy is very 

cost-effective because it is free. The free cost stems from the basis of forest bathing, 

which is essentially slowly walking through a forest and taking in the environment 

through all one’s senses (Evans, 2018). In Japan, there is a major problem with workers 

dealing with strong feelings of anxiety/worry, around 60% of workers, which puts them 

at risk of depression (Furuyashiki et al., 2019). Because of this issue, Japan took action at 

a national level in 1982, establishing a national program that encouraged forest 

bathing(Evans, 2018). Forest bathing has been shown to have a positive physiological 

impact, and to cause a reduction in depression which is what the Japanese population 

were at risk for (Furuyashiki et al., 2019). One specific study was recently conducted in 

Hiroshima, studying the effects of forest bathing on the physiological scale as well as 

mood states. This study took 155 participants, half whom already had depressive 

tendencies and the other that showed no sign of depressive tendencies (Furuyashiki et al., 

2019). After collecting data before and after the forest bathing, it was evident that there is 

a positive correlation between the experience and one’s physiological and psychological 

well-being. All of the participants had a decrease in systolic and diastolic blood pressure, 

6.4% and 5.6% respectively, as well as 4.4% increase in mood state (Furuyashiki et al., 

2019). These percentages may seem low; however, the study only allowed the 
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participants two hours of forest bathing. A consistent or more frequent treatment of forest 

bathing may result in a more efficient and impactful outcome.  

 Along with the decrease of blood pressure and increase in mood, forest bathing 

can also be a preventative treatment to life threatening conditions like cancer generation 

and development. This claim was also tested in Japan, taking individuals on a three 

day/two night trip into a forest bathing area (Li Q., 2009). The study had the participants 

walk around 2.5 km a day, which is about the same physical activity they would have on 

an average work day. Before, during, and after each day of the forest bathing expedition 

the participants are tested for white blood cell counts, NK activity, and number of NK 

and T cells. This data represents ones natural ability to combat tumor generation/ 

development (Li Q., 2009). The study found that after each day of the forest bathing 

expedition, the participants showed a significant increase in all three categories, 

specifically NK activity and count, from 17% to 26% and 435-635 respectively, and there 

was still a 6% increase in NK activity even 30 days after treatment.  

 After discovering this change, the researchers wanted to test how long the benefits 

from forest bathing would last and if the same benefits could come from a city 

environment (Li Q., 2009).  The same group of participants thus went on a three day/two 

night trip to Nagoya City. While in the city, the participants walked in three different 

locations; a walk along a tourist route through a historical district of the city, the Nagoya 

baseball dome, and around/in the Nagoya airport. Though there are some trees throughout 

the city, in these three specific locations there was an absence of trees (Li Q., 2009). 

Interestingly, there was no change in the NK cells count for the participants in the city 

environment. Even more so, on the first day they actually experienced a slight decrease in 
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NK activity specifically, from 21% to 20% (Li Q., 2009).  These studies highlight another 

way forest bathing can have a significant impact on one’s health outcome physically, as a 

natural way to combat cancer generation and development (Li Q., 2009).  

 Sanatoriums across the globe have taken advantage of the healing power of nature 

to help prevent, and treat illnesses. The tuberculosis epidemic became the leading cause 

of death in the 20th century, and a solution was needed to reduce the spread and death toll 

from the illness (Nolt, 2019). Europe was the first to establish a tuberculosis sanatorium 

in 1859, by a developer who believed that mountains and forests could be a refuge for 

patients from the dirtiness of cities (Nolt, 2019). The sanatorium consisted of trout 

pounds, flower beds, walking paths under shaded trees, etc. which provided a very 

natural environment for the patients. Simply creating a distance between those infected 

tuberculosis and society, helped to reduce the spread of the infection (Nolt, 2019). 

 A few years later in 1882, the US established its first sanatorium modelled after 

the European style and setting the specifications for future sanatoriums. Two of the major 

specifications established was the extent and nature of land and natural beauty. A 

sanatorium needed to include 20-200 acres of land that included forestry, orchards, or 

cultivated land that had views of mountains, hills, or lakes (Nolt, 2019). Tuberculosis 

targets the lungs of an individual, and because it was found that fresh air can positively 

reduce symptoms, the nature aspect was a heavy focus. This is even more evident with 

the two main prescriptions patients were given at the sanatoriums, fresh air and exercise. 

Some were even given the extreme of sleeping outside on the porches of the buildings, to 

maximize the intake of fresh air from the natural environment (Nolt, 2019).  
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 Though the big question remains for sanatoriums and nature, what was the 

effectiveness they had on tuberculosis in the US? In 1900, the mortality rate of 

tuberculosis was almost 200 deaths per 100,000 people, thus making it the leading cause 

of death at the time (Dublin, 1958). As public health increased as well as sanatorium 

locations, the mortality rate began to decrease every year, on average about 3.7% per 

year. This decline can be associated with the work done at sanatoriums, though the 

seclusion aspect that comes with the facilities may be the most effective (Dublin, 1958). 

With this noticeable decrease, Virginia acted against their epidemic numbers of 

tuberculosis cases by establishing three separate sanatoriums over the span of ten years. 

Catawba Sanatorium, the first in 1909, was developed on an already existing mineral 

springs resort (Nolt, 2019). In 1911, only two years after starting, the committee hired an 

expert in forestry and landscape gardening to further the beauty in the area. From doing 

this, the patients were able to actively participate in the gardening, providing an increase 

in physical interaction with the desired nature (Nolt, 2019). This opened the door to 

occupational therapy as well in sanatoriums, as the therapists could provide patients with 

programs of arts and crafts/gardening to keep them occupied. The doctors believed in the 

impact of occupation on recovery so much that they began to give patients small chores 

around the property to do as a prescription (Nolt, 2019). As time went on and more 

research was done, a compound, streptomycin, was found to act against tuberculosis and 

was first given to a patient in 1949 (Iseman, 2013), and by the beginning of 1950, the 

tuberculosis mortality rate already began to decline by a yearly rate of 5.1% as opposed 

to the 3.7% provided by the sanatoriums (Dublin, 1958). It is likely that as the antibiotic 
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was improved over time, the need for sanatoriums began to decline as a faster treatment 

was desired by most.  

 Due to the more efficient success of the medicine instead of the nature practice, 

insurance companies have refused to cover most nature practices. For example, insurance 

companies only recognize proven and well supported mental health practices, which to 

them a practice such as OBH is not one of them (Outdoor Behavioral Healthcare Council, 

2016). Luckily, there is a major push for more research in the topics of nature therapy and 

OBH, which has led to the American Hospital Association and National Uniform Billing 

committee to recognize and establish an insurance billing code for OBH in July of 2016 

(Outdoor Behavioral Healthcare Council, 2016). This alone is a huge step for nature 

therapy, as it begins to become more widely accepted in recognized by society as an 

effective treatment plan. Though still more research and policies need to be created as 

only very few OBH programs actually meet the rigorous requirements set by the OBH 

council (Outdoor Behavioral Healthcare Council, 2016). If nature therapy is truly 

effective on multiple physical and mental health disorders, then it is crucial for insurance 

companies to begin to cover said practices so families can begin to reap the benefits from 

nature therapy at a reasonable expense.  

Benefits of Nature 

There are many benefits from wilderness therapy that could be applied onto 

occupational therapy. Nature has been used in medical systems for thousands of years. 

Ancient Chinese medicine, tribal medicine, roman philosophers, and many others used 

some form of nature has a healing source. It was believed that nature possessed an energy 

that promoted healing and improved mental health (Selhub & Logan, 2012). More 
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recently, the benefits associated with greater time spent outdoors include reduced 

aggression and stress release, reduced prevalence of obesity rates in children.  In the mid-

19th century, famous authors John Muir and Henry David Thoreau, and physician 

Frederic S. Thomas advocated for the significance of nature (Selhub & Logan, 2012). 

Stating that nature has a calming effect, can provide an awaking or creative motivation 

experience, whereas urban settings increase stress and mental disorders. Even architects 

like Frederick Law Olmsted, who helped in the development of parks all over the United 

States, knew there were health benefits to be found in nature (Selhub & Logan, 2012). 

Olmsted, while reporting on the status of Yosemite National Park stated “if we analyze 

the operation of scenes of beauty upon the mind, and consider the intimate relation of the 

mind upon the nervous system and the whole physical economy…the reinvigoration 

which results from such scenes is readily comprehended” (Selhub & Logan, 2012). 

Olmsted’s statement highlights the need to take care of the beauty of nature as even just 

the sight of it can provide positive mental and physical benefits for all.  

 Biophilia has been initially defined as the instinct for self-preservation. The 

Harvard Biologist, Edward O. Wilson, defined (Selhub & Logan, 2012) Biophilia as the 

emotional and physical connection of humans to nature and other living organisms. For 

example, humans innately go towards a water source or food source and seek shelter. 

Children can show fear to a spider or another potentially threatening organism without 

even prior knowledge of what that organism is. This innateness shows the internal self-

preservation all humans possess. 

 There are many ways for humans to absorb the benefits from nature using all five 

senses, sight, smell, touch, hearing, and taste. Studies have shown that even just a view of 
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a nature scene can be found to boost patient happiness and moral in a variety of settings 

(University of Illinois at Urbana-Champaign, 2016; Dockrill, 2016). In a study done at 

Lady Cilento Children’s Hospital in Brisbane, Australia, it was found that healing 

gardens do in fact play a positive role in the healing process of patients (Reeve et al., 

2017). In this study they place journals at the multiple benches inside the healing gardens 

of the hospital, allowing anyone from patients, family, and staff to discuss how they feel 

as they sit in the garden and updates on certain aspects of their lives. The study found that 

there was an overwhelming positivity that was associated with the gardens. Majority of 

the participants reported a restorative sensation while siting or strolling through the 

gardens, experiencing a feeling of being away from the hospital (Reeve et al., 2017). A 

positive outlook on a negative situation can benefit one mentally and even possibly 

physically. As John Muir and Henry David Thoreau advocated, awakening or a different 

outlook on situations in life is as simple to come by as taking a stroll through the woods 

(Selhub & Logan, 2012). 

The positive impact of access or exposure to nature can also be found within the 

school performance arena. Students who sit near windows have better test scores and 

participate more in the class than students that sit far away or in a classroom that has no 

windows at all. A recent study took this claim to the test, conducted by the University of 

Illinois Department of Landscape Architecture.  There were 94 students from five 

different high schools in central Illinois that participated in the study (University of 

Illinois at Urbana-Champaign, 2016). They were randomly divided up into three groups, 

one in a windowless classroom, one with a window view of another building, and the 

third with a window view of greenspace. The students were given different exercises 
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including math and proofreading, and then given an attention test after a ten-minute break 

(University of Illinois at Urbana-Champaign, 2016). The students showed a 13% increase 

in performance in the green view room, and no difference between the windowless and 

the industrial view room. The researchers then hypothesized that the attention required by 

the students throughout the exercises caused fatigue and the green space provided a 

mental break (University of Illinois at Urbana-Champaign, 2016). This result may be 

partially explained through the Attention Restoration theory, which involves the ability to 

concentrate and comprehend at an enhanced rate after being connected with nature. 

Students go through prolonged days of constant learning, with little breaks in between, 

therefore, the ability to take a break and go outside or even just having a natural view 

from the windows in the classroom may allow students to relax their brain enough to 

refocus their attention. Nature provides a special sense that the brain does not have to 

focus on to use, one can take a walk-through nature and unintentionally engage multiple 

senses through hearing birds chirping, a squirrel scurrying down a tree, water flowing 

down a river; the breeze blowing through the trees, a butterfly fluttering amongst the 

flowers. This sense is typically termed as effortless brain function or soft fascination,  

restoring the mind and thus allowing the student to retain a better attention span and turn 

back to their schoolwork (Garside, 2019). In doing so, students can comprehend 

significantly more and in turn achieve higher success in their work.  

Seeing nature firsthand can, is associated with mental and physical benefits. Some 

recent studies show that even just a picture of nature can have similar or equivalent 

benefits. Researchers at the Vrije University Medical Centre in the Netherlands 

conducted a study focused on the impact a view of nature had on stress levels. Forty-six 
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participants wore monitors to track heart rate and stress level. The participants then were 

given math problems to solve, once completed they were shown either a picture of an 

urban environment with greenery and the other barren of any greenery (Dockrill, 2016). 

The results were agreeable to the hypothesis, the participants who viewed the green 

pictures had lower stress levels when compared to the participants who viewed the barren 

pictures. This study shows the micro-restorative possibility nature possesses which could 

be very useful in stressful work and school environments (Dockrill, 2016).   

Seeing the beauty of nature has its proven mental and physical benefits, though 

can the aromas found throughout nature provide a similar effect? Physician Qing Li of 

Nippon Medical School in Tokyo put this question to the test. Li took aromatic 

phytoncides, aroma from Japanese hinoki cypress trees, and aromatized the hotel rooms 

of his participants. As the participants stayed in the rooms, they experienced a lower level 

of stress hormones and a higher level of NK cells, which are natural killer cells for one 

immune system (Selhub & Logan, 2012). In another study performed at Coventry 

University in the UK, also found a surprising benefit from aromas. The researchers 

infused the participants rooms with either jasmine, lavender, or no smell at all to test if 

the aromas had any effect on the participants sleep quality (Selhub & Logan, 2012). The 

study found that both jasmine and lavender improved the quality of sleep, though jasmine 

proved to be the better benefactor. Jasmine was also found to increase brain activity in 

the area of attention (Selhub & Logan, 2012). Both studies found that only a little aroma 

was necessary to obtain the benefits, and a simple diffuser in a room was all that was 

needed.  

Integration/Synergistic opportunities of Occupational therapy, Nature therapy  
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With the evident advantages that nature has to offer, occupational therapists 

should take nature into consideration with their practices. A reduction in stress, increase 

in immune functions, and many more positive physical and mental health possibilities 

that stem from engaging with nature could significantly enhance the practice of 

occupational therapy.  

One-way occupational therapists could use nature to aid in their practice is 

through the use of gardening as part of their practice. This approach corresponds with the 

goal of typical occupational practices, that aim to be workable and have high potential for 

reach, because it is flexible in how it can be implemented, does not require advanced 

training, and can be cost efficient (Wagenfeld, 2014). One of the few limitations of this 

approach, maybe gaining access to a plot of land to use for gardening, but this could be 

overcome relatively easily. Gardening is holistic in that it promotes engagement and 

responsibility, but has the additional benefit of being inexpensive and sustainable. The 

entire gardening process, ranging from planting, tending, harvesting, and consumption of 

the crops after, can be part of the therapeutic practice. This can be seen throughout recent 

years dating as far back as 1932, where farms and gardens can be found near hospitals 

and other care facilities providing a place for engagement, production, and socialization 

(Wagenfeld, 2014). Occupational therapy has a major focus in remediating motor 

function, and the act of gardening would play a significant role in this process. The 

simple process of potting a plant or weeding the garden can provide a repetitive and goal-

oriented process that promotes motor function. The gardening process provides clients 

with a meaningful purpose as they tend their growing plants. Gardening also provides a 

positive mental health outcome as it meets a common goal in human’s lives to make a 
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difference in the world (Wagenfeld, 2014). The technique of gardening can also promote 

social behaviors, primarily stemming from community gardens, where clients can work 

along side other individuals with similar abilities. In doing so, a combination of group 

therapy and nature therapy can be integrated together, providing ample positive support 

in recovery for the clients.  

More specifically, gardening can be used as a technique for rehabilitation for 

patients following an acute stroke. When a patient goes to an occupational therapist after 

suffering an acute stroke, their main goal is to regain their lost physical and cognitive 

functions (Patil et al., 2019). Due to the loss of function whether it be physical or 

cognitive, the patient may also have many uncertainties about their future health and 

abilities thus decreasing their self-esteem and confidence. Occupational therapists need to 

find a way to not only rehabilitate the patient’s functioning, but also their mental well-

being. Gardening can be the solution, as it provides multiple outcomes ranging from 

mental healing to training of prevocational skills (Patil et al., 2019). These outcomes can 

be easily seen in one recent study conducted in a residential medical rehabilitation 

hospital in southeast Norway. The initial purpose of the study was to explore 

occupational therapists’ observations and thoughts on how a gardening group aided a 

patient’s rehabilitation following an acute stroke (Patil et al., 2019). Using a qualitative 

descriptive approach, the study allowed four occupational therapists, with 10 to 15 years 

of stroke rehabilitation experience, to facilitate a gardening program for a 9-month 

period. There were around fifty participants within that time span, participating in 

horticultural activities and making food/handicraft items found while outdoors. At the 

end of each hour long session, the therapists’ would record what they observed and 
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discuss the significant themes noted throughout the program (Patil et al., 2019). A similar 

study was also conducted in Ireland, though this study focused more on the participants 

observations. Using a semi-structured interview, the therapists would question the six 

participants after each session about what they noticed and how they benefited from the 

gardening group session (Joyce & Warren, 2016). Both therapists and participants 

expressed similar themes and successes from the gardening program.  

The possibility to acquire skills training during the treatment was the first 

common theme among both studies, as participants engaging in the group treatment 

reported developing personal and professional skills (Joyce & Warren, 2016). The 

occupational therapists noted that patients were required to use their extremities in a 

functional manner to perform tasks such as digging or pushing a wheelbarrow. These 

tasks  challenged patients strength and balance (Patil et al., 2019). When the patients 

were given the task to plant tulip bulbs, which require to be planted a certain distance 

apart and a specific depth, their cognitive skills were especially challenged (Patil et al., 

2019). Secondly, a patient’s engagement with the treatment led to a more positive 

lifestyle and provided opportunities to take initiative. A specific example of this comes 

from the study by Patil et al., that observed a patient who typically sat in a wheelchair 

take the initiative to stand up and walk to nearby plants to water them, and adjust the 

tasks given to them to suit their functional level, providing increased independency (Patil 

et al., 2019). The social environment provided by the open garden setting allowed the 

patients to socialize, share their experiences, health challenges, future dreams, and 

provide verbal support to one another (Patil et al., 2019). Nature can provide the brain 

with an effortless function that allows the patient to become calm and rested (Garside, 
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2019). The patients also described that through observing the slow growth of plants, they 

were able to develop more patience related to their own rehabilitation progress (Patil et 

al., 2019).  

Given the positive benefits that stem from the simple practice of gardening, there 

has been a steady increase in its use. In a recent study, conducted in 2014, researchers 

wanted to get a gauge of how many occupational therapists currently use gardening 

regularly in their practices. A short fifteen question survey was emailed out to alumni of 

the Western Michigan University occupational therapy program (Wagenfeld, 2014). The 

survey contained fourteen forced choice and one open ended question, in order to 

promote a higher response rate. A total of 80 occupational therapists completed the 

survey, and 60 (75%) answered yes to the use of gardening in their practice (Wagenfeld, 

2014), and the top reported gardening tasks used during the treatment included watering, 

planting, and weeding (Wagenfeld, 2014). The majority of the respondents reported their 

primary patient population was children and youth. The participants engagement in the 

practice was significant as one therapist stated that a once troubled client who did not like 

therapy and was uninvolved became motivated and participated to the point they were 

able to transition back home from the rehab facility. Stories like this was rampant among 

the responses from the therapists, indicating that gardening does indeed aid in the 

therapeutic process (Wagenfeld, 2014). Despite the many positive benefits, only about 

33% of the respondents reported the use of gardening once or more a month in the 

treatments. Researchers identified some limiting factors to using gardening in treatment, 

such as distance from facility, unlevel pathways, and lack of places to sit and work 

(Wagenfeld, 2014). These limitations can be solved rather easily however, as it was 
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found that if the therapist assisted in the design of the garden, they were more likely to 

use it as they would make it more accessible to all patients. The mental and physical 

benefits that come from gardening can be very beneficial for clients in occupational 

therapy and should be integrated even more so because of it. This study did not take into 

consideration the sustainability of the practice, which includes the benefits of the 

harvested the full grown plants.  

Along with gardening, another key aspect that occupational therapists could use to 

help bridge their practice with nature is the state of play in therapy. Mainly focusing on 

children, the incorporation of play into therapy has grown in popularity across the globe. 

Activities and games can be used to motivate, reward, or to elicit a certain behavior 

within this population group (Lynch et al., 2017). Because play is a key part to every 

child’s development, using play in therapy for the pediatric field is natural. During play 

activities, the child is able to demonstrate and develop characteristics of pretense, 

mischief, spontaneity, and creativity (Lynch et al., 2017). One study surveyed 

occupational therapists from Ireland, Sweden, and Switzerland to try and estimate how 

prevalent the use of play was within therapists everyday practice. In addition, the study 

determined facilitators and barriers to using play as a form of therapy (Lynch et al., 

2017). A total of 338 occupational therapists from the three countries provided data. The 

results found that around 213 of the 338 (63%) occupational therapists used play as part 

of therapy (Lynch et al., 2017). Consistent barriers for the use of play that prevented 

occupational therapists from using the technique included the lack of standardized 

evaluation tools to measure and assess the success of the treatment, and the lack of 

educational training focused on the benefits of play. Over 230 (68%) of the respondents 
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never received any occupational therapy course on play in their post graduate studies 

(Lynch et al., 2017).  

Fortunately, there have been some recently developed standardized assessments 

for play, such as the Revised Knox Play Scale and Test of Playfulness. Interestingly 

enough, both tests require observations of play indoors and outdoors (Kaplanis, 2019). 

Requiring outdoor assessment shows that the significance of the outdoors during practice. 

If children continue to decrease outdoor play and increase indoor, then there could be a 

risk of a narrow repertoire of play skills that could impact their development (Kaplanis, 

2019). A study conducted in Vancouver, Canada looked to combat this risk by renovating 

two different childcare facilities. Taking a criteria called the Seven Cs (character, context, 

connectivity, clarity, change, chance, and challenge), the researchers looked for ways to 

integrate a more natural environment to the childcare facilities (Brussoni et al., 2017). 

Spending roughly $6,000 on the two facilities, adding vegetative materials like bamboo, 

grass, and rocks as well as creating pathways and zones to encourage different types of 

behaviors. Once completed the Seven Cs scores increased in both facilities, from 44 to 97 

in the first and 35 to 125 in the second (Brussoni et al., 2017). The study found, after 

conducting observations and tests on the children before and after the innovation, there 

were significant positive outcomes physically and mentally. There was an increase play 

with natural materials (0% to 25%), a decrease in lack of engagement play (42% to 15%), 

a decrease in antisocial behavior (1.5% to 0%), and a decrease in child-teacher interaction 

(30% to 8%) These changes support a positive relationship to the natural environment 

and the children’s’ development (Brussoni et al., 2017).  
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With the two previous studies in mind, occupational therapists that integrate 

nature and play into their therapy positive influence in their practices. By introducing and 

improving course education on play in occupational therapy post graduate programs, 

therapists may integrate the technique into practice more confidently. more.  

Using play and gardening are obvious techniques that can get the client to do 

occupational tasks, but can nature alone be beneficial for the client as well? One study 

was conducted to test the difference in patient outcomes from conducting therapy indoors 

and outdoors. The researcher took a client, who had been sexually abused by a 

grandfather and lived with a single father, and conducted sessions indoors and outdoors 

(Greenleaf et al., 2014). The indoor sessions were conducted in an office that had no 

windows and no signs of nature, the outdoor sessions consisted of walking outside in a 

nearby park full of nature and wildlife. After the first outdoor session, the researcher 

allowed the client to choose where she wanted to continue the therapy sessions, her 

preference being the outdoors (Greenleaf et al., 2014). The therapist noted that the client 

was much more engaging and motivated when outdoors than when they were in the 

office. Being outdoors also gave the therapist opportunities to see her natural responses to 

the real world and areas that may need to be focused on in future sessions (Greenleaf et 

al., 2014). Though this study was only conducted on one participant it is evident that 

there are beneficial therapeutic opportunities to be found outside when compared to 

indoor practices.  

Another recent study focused on the similar topic of indoors versus outdoors, 

though this time on patients with cognitive motor dissociation (CMD). Neurosensory 

stimulation has proven to be an effective part of the  recovery process for patients with 
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CMD. Nature can be categorized as a multisensory environment making it perfect for 

neurosensory stimulation (Attwell et al., 2019). The study used a two-phase neurosensory 

procedure, consisting of one indoor and one outdoor experience with the typical goal of 

rehabilitation strategies for CMD, which are to improve attention and the networks 

responsible for conscious perception. There were fifteen patients who participated in the 

study, all of which were adults suffering from acute phase brain damage, and admitted to 

the Acute Neuro-Rehabilitation Unit in Lasuanne, Switzerland (Attwell et al., 2019). The 

two-phase procedure consisted of two identical 25-minute sessions; one inside the 

hospital, and one outside in the therapeutic garden located in the enclosure of the 

hospital. During the first five to ten-minute rest period, the patients were assessed for 

pain using a critical care pain observation tool, followed by their respective physical or 

occupational therapy treatments (Attwell et al., 2019). The results from the study found 

that the outdoor session had significantly greater frequency of desired behaviors, such as 

improved reaction to a simple command, and swallowing. The highest outdoor treatment 

related increase was in the movement on command category, which had a difference of 

2.38 times more outdoors than indoors (Attwell et al., 2019). The researchers of the study 

concluded from the study that the multisensory outdoor environment can provide benefits 

that enhances patient’s response to stimuli and promote recovery from CMD (Attwell et 

al., 2019). 

Though nature seems like a great fit for occupational therapy, there are a few 

barriers that keep it separated as of now. A study conducted in Sydney, Australia looked 

to identify barriers and enabling factors that may factor into the use of outdoor 

experiences for therapy. The researchers provided thirteen occupational therapists a half 
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day workshop that described the complexity of outdoor journeys. A year later, the 

occupational therapists were interviewed to see the outcome of the workshop (McClusky 

& Middleton, 2010). The therapists, after attempting the outdoor philosophy, identified 

some major barriers from both the patients and the therapists perspectives. Patients, 

beliefs about their own capabilities made them hesitate in the participation of outdoor 

treatments. They feared the possibility of further injuring themselves in someway as the 

outdoors poses more risks than an indoor facility (McClusky & Middleton, 2010). Family 

members of the patients can also push against the new treatment for the same concerns as 

well, which makes it very difficult for the therapist to overcome the beliefs and get the 

patient involved with such a treatment. Some barriers stemming from the therapists 

themselves revolved around attitudes and knowledge. Most of the therapists felt as if they 

were still not educated enough to confidently asses and apply the new techniques 

(McClusky & Middleton, 2010). The therapists also felt a little bit of guilt, as outdoor 

therapies do tend to take a little more time than typical treatments. By taking up more 

time for one patient, they felt they were depriving other patients (McClusky & 

Middleton, 2010). Many of these barriers could be easily overcome through more 

education and awareness about the outdoors and the benefits it provides. If the family 

members or patient are educated on the success and benefits that they can get from the 

outdoors, then they would be more open to the treatment, which could contribute towards 

a more positive atmosphere and relationship between patients and therapists and in turn 

increase in confidence towards the practice (McClusky & Middleton, 2010).  

There are multiple other different ways that occupational therapists can integrate 

nature in some shape or form. There are already some established and functioning 
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programs that involve occupational therapy and the outdoors. For example, the Jimmy 

Miller Foundation uses ocean therapy as a way to aid in an individual’s mental, physical, 

or emotional recovery (Jimmy Miller Foundation, n.d.). Mainly through the sport of 

surfing, the foundation’s goal is to increase the individual’s confidence and self-esteem 

which in turn benefits their coping/recovery process. Dr. Carly Rogers, an occupational 

therapist graduate from USC, noticed the benefits that stemmed from being on or near the 

ocean as she was working with children with special needs on the beach (Jimmy Miller 

Foundation, n.d.). The foundation now however, mainly works with marines of the 

Wounded Warrior Battalions due to its location in Camp Pendleton, Virginia. The 

program is year-round and also provides occupational therapist led discussion sessions 

throughout the year. A session for an individual occurs twice a month and is adapted to 

meet whatever physical or mental challenges they may be facing (Jimmy Miller 

Foundation, n.d.). Another well-established program that is already spreading to New 

Zealand, Australia, the UK, and parts of North America is Timbernook. Angela 

Hanscom, a retired pediatric occupational therapist, unintentionally started Timbernook 

in her backyard focusing on increasing the time spent outdoors for children 

(TimberNook, n.d.). After noticing that children are becoming noticeably weaker, had 

decreased balance, and had trouble critically thinking, she designed three one-week camp 

sessions that allowed the children to complete challenging tasks and explore nature 

(TimberNook, n.d.). More specifically, the sessions provided the children with a full 

sensory experience that challenged them mentally and physically, and included rope 

courses, building tasks, and simply time spent in nature. All three sessions were filled up 

with 20 children each, and signs of improvement such as improved attention span, fine 
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motor development, and social skills were observed immediately after the week session 

for all the children. Due to the success that Hanscom discovered, the program exploded 

and just four years after the first sessions, the Timbernook summer camps are all filled 

each year shortly after their registration opens  (TimberNook, n.d.). Both of these 

programs, Jimmy Miller Foundation’s water and surf based expereicnes, and 

Timbernook, take occupational therapy and integrate it with outdoor/adventure therapy 

that allows the individual to seek treatment as well as absorb all the beneficial aspects of 

nature.
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Author/ 
Date 

Purpose Duration Sample Method Results Conclusion 

Patil, et al., 
2019 

How a 
gardening 
aided a 
patient’s 
rehabilitation 
following an 
acute stroke  

6-months          
Two  1- 1 
1/2 hour 
sessions 
each per 
week 

Four 
occupational 
therapists  

Qualitatitve 
descriptive design. 
Notes on 
participant 
observations. 
Thematic analysis 
of notes. 

Increased                                               
1) Engagement in the 
occupation                              
2) Mastery of the 
activity                                                      
3) Finding mental rest                                                          
4) Connection to past 
experiences                               
5) Shared experiences 
and hope 

Gardening should 
be integrated into  
rehabilitationtreat
ment.  

Brussoni, 
et al., 2017 

Impact of 
nature and 
risky play on 
child 
development 

6-months 45 children 
ages 2 to 5 
with poor 
outdoor play 
area design 
scores 

Video, spatial 
behavior maps, 
ECE focus groups          
Seven C's, 
questionaires, 
accelerometers, 
play observation 
$6,000 playground 
renovation 

Seven Cs score 
increased.                                                    
Children increased 1) 
physically and mentally      
2) play with natural 
materials           
3) engagement play with 
others                                                                                    
4)Decrease in child-
teacher interaction                           
5) No change in risky 
play 

Environmental 
postiviley 
imoacted markers 
of  child 
development.  

Chia-Pin et 
al., 2017 

 Impact of a 
two hour 
forest bathing 
program on 
the 
autonomic 
nervous 
system and 
emotions 

Guided two 
hour forest 
bathing 
experience.   

128 
participants, 
ages 45 to 
86 
(60.0±7.44), 
66.4% 
female, 
46.1% with 
reported 
chronic 
diseases  

6-16 participants, 
2 h guided forest 
bathing walk, 2.5 
km at 2km/h 
included 
stimulation of:                                  
1) visual                             
2) auditory                                 
3) olfactory             
4) tactile  

1) Lowered pulse rate, 
systoloic pressure, 
diastolic blood pressure                           
2) Increase in positive 
moods, and decrease in 
negative moods                                             
3)Lower levels of 
anxiety  

Forest bathing 
can positively 
impact a patients 
autonomic 
nervous system 
and emotions  

Raanaas et 
al., 2012 

Observe the 
benefits of a 
window view 
to natural 
settings 
compared to 
obstructed 
view 
windows 
during 
rehabilition 
from 
pulmoanry or 
coronary 
surgery 

Four week 
program 

278 
pulmonary 
and 
coronary 
patients 
average age 
of 63 ± 8.7            
60% coronary                    
40% 
pulmonary                  
67% male                             

Longitudinal 
quasi-
experiement.                              
Three window 
types:                        
1) panoramic view                                        
2) partially 
blocked view        
3) blocked view                                        

1)Both men and women 
experienced postivie 
improvements in the 
panoramic and partially 
blocked rooms but not 
the blocked room.                                                                 
2) Heart and lung 
patients both saw 
improvements, though 
lung patients 
experienced the most 
improvement.                  
3) Those with a 
panoramic view chose to 
stay in the room longer 
the most 

Panoramic and 
partially blocked 
view rooms held 
the most positive 
improvement and 
desire to remain 
in said rooms.  
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Barton et 
al., 2010  

Determine 
the most 
beneficial 
dosage of 
green 
exercise to 
improve self-
esteem and 
mood 

5 minute,                   
10-60 
minute,    
half day                    
whole day 
sessions 

1252 
participants        
Age range 
from <30 to 
>70                             
male and 
female     
healthy or 
with existing 
mental health 
issues 

Multistudy 
analysis                   
Wide range of 
activities and 
environments:                                           
1) Cycling, 
walking, fishing, 
boating, horse-
riding, sailing                  
2) countryside, 
woodland, urban 
green, forest, 
waterside 

1) Overall change in 
self-esteem 0.46, mood 
0.54                                                                             
2)Both have U shape for 
duration, high increase 
in 5 minutes, low in 10-
60/half day, and high 
increase in whole day 
sessions                                                                                                                                   
3)Participants with 
existing mental health 
issues also saw a greater 
increase than healthy 
participants                                                                                   

There is a 
flunctionation in 
the duration 
benefit of green 
exercise (short 
and long 
exposure the 
most influential).  

Bettmann 
et al., 2019 

Investigate 
the impact of 
a 6-day 
Outward 
Bound for 
Veterans 
program has 
on mental 
health and 
other 
psychological 
proccesses 
for veterans 

6-day 
wilderness 
course with 
a manual-
based 
curriculum  

77 veteran 
participants                      
Average age 
34.4±8.5     
77.9% male  
84.4% 
caucasian 

Repeated-
measures analysis. 
During the 6-day 
guided exposure:                                              
1) group adventure 
activities ie. 
hiking, canoeing, 
rock climbing       
2) therapeutic 
group facilitation    
3) group 
discussions on the 
meaning of 
experiences  

PGIS increased by 0.45                                                           
ATSPPH increased by 
0.36                                                                                                  
IPPA increased 0.62 in 
self-confidence and 0.81 
in life purpose                                                                
ERQ decreased by 4.12                                         
OQ decreased by 20.51 

It is evident that 
veterans 
experience a 
psychological 
benefit from 
Outward Bound 
that motivates 
them to reach out 
for help more 
often.  

Attwell et 
al., 2019 

Investigate 
the 
effectiveness 
of indoor vs. 
outdoor 
therapy on 
neurosensory 
stimulation 
for patients 
with 
cognitive 
motor 
dissociation 
(CMD) 

Two 
identical 25 
minute 
sessions 
with a 
maximum 
of 5 hours 
apart 

15 patients 
in the acute 
stage of 
brain 
damage                   
8 female 7 
male                   
average age 
52.6±17.2                          
average time 
since injury 
25.2±10.9 
days           

Prospective non-
randomized 
crossover study.                         
One indoor 
session and one 
outdoor session in 
a therapeutic 
garden inside 
hospital                                                                                                    
Physiotherapy 
and/or 
occupational 
therapy treatment 
were used 

Outdoor group sessions 
experienced greater 
frequency of behaviors                                                        
Auditory responses 
increased outdoors                               
visual behaviors only 
saw an increase in 
"exploration/fixation of 
an individual on 
command" while 
outdoors                                       
1/4 of motor behaviors 
increased                                          
1/7 of oro-motor 
increased                                                                

It is evident that 
the multisensory 
outdoor 
environment is 
capable of 
enhancing a 
patient's response 
to stimuli 
promoting CMD 
recovery. 
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Combs et 
al., 2016 

Assess the 
longevity of 
outdoor 
behavioral 
healthcare 
(OBH) 
impact in 
adolscents 
with 
emotional 
and 
behavioral 
dysfunction 

intake, 
discharge, 6, 
and 18 
months 
post-
discharge 
from OBH 
treatment 

Parents of 
659 
adolescents 
that attended 
one of the 
four OBH 
programs 
provided, 
68% of 
participants 
were male 

Quasi-
experimental 
design and 
descriptive 
analysis.                         
Parents were given 
Youth Outcome 
questionaire to 
assess adolescents' 
fuctioning post-
discharge from 
program at 6 and 
18 months.  

Positive increase in 
improvements through 
treatment and remained 
normal functioning post 
discharge even at 18 
months:                                  
Intake- 100.29                                                                                         
Discharge- 31.26                                                                        
6 months- 32.54                                                                             
18 months- 38.05 

This study shows 
that the impact of 
OBH can be felt 
months after 
treatment among 
adolescents with 
mental 
dsyfunction.  

Furuyashik
i et al., 
2019 

To study the 
effects of 
forest bathing 
on a 
physiological 
scale for 
patients with 
depressive 
tendencies 
and patitents 
without.  

Day long 
sessions that 
occurred 16 
times 
throughout a 
3-year 
period  

155 
participants 
Ages 44±3.2              
Separated 
into two 
groups: 
those whom 
already had 
depressive 
tendencies 
(37%) and 
those 
without(63
%), 55.5% 
female 

Experimental 
design.    
Psychological and 
physiological 
mearsurements 
taken.                                     
Placed into groups 
of four or five 
Slow walk 
through the forest 
lasting 2 hours                                      
Breathing methods 
and group 
communication 
throughout                                                                                

58 participants fell under 
the 5-12 K6 score              
97 participants had 4 or 
below                                    
SBP decreased 8.3 
mmHg, DBP fell 4.4 
mmHg in both groups                                                                              
The depressive group 
experienced an increase 
in PR significantly 
higher than the other 
group                                                     
All participants 
experienced decrease in 
negative POMS 
subscales                   

It is evident that a 
two hour session 
of forest bathing 
can have an 
impact on both 
mentally and 
physically, 
especially on 
patients with 
depressive 
tendencies.  

Li, D et al., 
2016 

To 
investigate if 
views of 
green 
landscape 
can help 
school 
students 
recover more 
from fatigue 
and stress  

50 minute 
class session 
occuring in 
three 
different 
locations 

94 high 
school 
students 
from five 
public high 
schools in 
central 
Illinois                
53 female                        

1) Randomly 
assigned 
classroom                                 
Rooms with a 
green view 
window, a barren 
view window, and 
a windowless 
room                                                 
2) First 5 minutes 
rest (baseline)                                 
3) Given Trier 
Social Stress Test 
to induce stress 
and attention 
fatigue                                             

No significant difference 
in baseline numbers in 
all three rooms                                                       
After the break the green 
room had the highest 
mean attention score 
13.12%           Attention 
score in the barren 
window room ranked 
lower than the 
windowless room                      
Physiological stress 
decreased most in the 
green room and barren 
room                                                                                   

It is shown that 
students with the 
green window 
view performed 
significantly 
better in 
attentional 
functioning and 
recoverd slighly 
faster from stress 
than their peers. 
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Li, Q., 
2009 

Study the 
impact forest 
bathing trips 
have on 
immune 
function in 
adults 

3-day/2night 
trip to forest 
areas in 
northwest 
Japan 

12 healthy 
male 
participants                     
age 43.1±6.1                      
no use of 
drugs or 
medication 
at the time 
of study                  

1) Day 1- 2.5 km 
walked in 2 hours, 
allowed to stop at 
anytime to rest                                                             
2) Day 2- 2.5 km 
in 2 hours in the 
morning                                                   
3) Day 2- 2.5 km 
in 2 hours in the 
evening                                                       
4) Day 3- finished 
trip 

NK activity increase by 
9%                                                   
NK and T Cell count 
increased by 200                                         
NK activity still had a 
6% increase 30 days 
after experiment  

The increase in 
NK cells is 
significantly 
beneficial 
making forest 
bathing a 
valuable 
preventive 
treatment for 
cancer and other 
tumors.  

Chang et 
al., 2015 

Investigate 
the possible 
benefits of 
outdoor 
activities for 
children with 
autism 
through the 
perspective 
of teachers, 
volunteers, 
and parents. 

20 minutes 
to 1.5 hours 

15 
participants 
interviewed 
consisting of 
special 
education 
teachers, 
volunteers, 
and parents 
of children 
with autism. 
The later 
being the 
primary 
participants.  

Guided semi-
structured 
interviews then 
analyzed using 
qualitative data 
analysis.                                            

7 common 
themes/benefits were 
found:                               
1) Social Interaction        
2) Communication           
3) Behavior                                                                  
4) Emotion                       
5) Cognition                                                                        
6) Autistic sensitivity      
7) Physical activity 

This study found 
that children with 
autism can 
benefit from 
outdoor activities 
and exposure 
through increased 
positive emotion, 
sensitive stimuli 
reduction, social 
skills, and 
physical fitness.  
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Bird, 2015 Observe the 
impact of a 
6-day 
structured 
peer outdoor 
support 
therapy 
program in 
male veterans 
in Australia.  

Data 
collected 
from 2010-
2012.                
8-day 
program 
consisting 
of 14 
structured 
CBT-based 
group 
sessions, 16 
skill 
building 
activities, 
informal 
gatherings, 
and one-on-
one debriefs 

19 
Australian 
veterans and 
one ex-
emergency 
services 
worker, 
mean age 
43.3±11.3                                     
70% of 
participants 
were 
deployed 
before the 
age of 30                                  

6-day outdoor 
program peer-led 
by Vietnam 
veterans                         
Three of the five 
nights are spent 
camping/travelling 
around the site                                
The first and last 
night is spent at 
the Station 
accommdation 
quarters.                 
Skill building 
activities utilizing 
the environment, 
structured CBT                                                 
Then surveyed 
again after 2 
months 

1) Stress decreased by 
15.23 after program and 
was still 8.83 lower after 
2 months                          
2) Depression decreased 
by 10.88 after program 
and was still 6.1 lower 
after 2 months                                                                      
3) Anxiety decreased by 
9.87 after program and 
was still 7.2 lower after 
2 months                             
4) Self-efficacy 
increased by 4.88 after 
program and was still 
4.34 higher after 2 
months                                                                          
5) Life satisfaction also 
saw an increase post-
program and 2 months 
post program 

This study found 
that the program 
provides male 
veterans with the 
ability to 
decrease the 
impact of stress, 
depression, and 
anxiety while 
also increase life 
satisfaction, self-
efficacy, and 
positive 
interactions. 
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Herbert, 
1998 

View the 
impact of an 
adventure 
therapy 
program 
designed to 
enhance self-
esteem and 
faciltitate 
internal 
control 

8-day 
adventure 
therapy 
program 
with a 3-day 
follow up 
program 3 
months after 
the initial 
program 

Total of 35 
participants, 
68% male, 
mean age 
25.87±7.18, 
50% with 
development
al 
disabilities, 
30% long-
term mental 
illness, 20% 
with 
multiple 
disabilities 
including 
orthopedic 
and sensory 
impairments 

Split into three 
groups:                      
Group A- 
participated in the 
full 8-day 
adventure therapy 
program and the 
3-day follow up 
program                                     
Group B- 
participated in the 
full 8-day 
adventure therapy 
program only                               
Group C- recieved 
no treatment 
(control group)                                                  

Significant difference in 
both self-esteem (11.79) 
and locus of control 
(11.13) were seen in 
both experiemental 
groups                                             
However, there was no 
significant difference 
found after 3 months and 
1 year as both 
experiemental groups' 
self-esteem and locus of 
control were the same as 
the control group  

This study found 
that adventure 
therapy can have 
a significant 
impact on self-
esteem and locus 
of control; 
however, the 
change disapates 
after 3 months, 
challenging the 
longivity of the 
treatment.  

Bryson, 
2013 

Investigate 
the feasibility 
of a 6-week 
adventure 
therapy based 
program 
(Rise-Up) in 
an outpatient 
care setting 
among adults 
with 
psychosis 

6-week 
program 
with 
activities 
occuring 
once per 
week and 
lasting from 
a half day to 
3 days.  

15 inpatient 
and 
outpatient 
clients of a 
large urban 
schizophreni
a program, 
mean age of 
35.3±8.3, 
73.3% 
males, years 
since 
diagnosis 
12.2±8.1, 
years since 
last 
hospitalizati
on 2.1±3.3, 
66.7% 
outpatients 

Group-based, 10-
15 individuals, 
activities 
including a range 
of icebreakers and 
games, 
snowshoeing, 
downhill tubing, 
camping, and a 
closing 
celebration/meal.                 
Using a 
psychosocial 
rehabilitation 
framework                      
Tailored activities 
to skill level and 
interests of 
participants to 
encourage risk 
taking/interaction 
in reflection 

1) No physical health 
change observed through 
SF-36 score; however, 
energy/fatigue and 
emotional well-being 
saw a decent positive 
increase                             
2) No significant change 
in self-esteem                
3) Significant change in 
RAS score indicating 
improved engagement in 
recovery process                                                
4) Four themes found in 
qualitative analysis:                                                                            
Overcoming new 
obstacles                                                
Establishing a routine                                                
Making healthy changes                                       
Forming new 
connections 

In patients with 
psychosis, 
adventure 
therapy practices 
resulted in some 
improved 
engagement in 
the recovery 
process which 
could have a 
positive impact 
on recovery time.  
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CHAPTER III 

 

DISCUSSION 

 

 Occupational therapy and outdoor therapy stand alone as efficient ways to recover 

from ailments, whether its minor as to reducing blood pressure or regaining the ability to 

tie a shoe or major as to recovering from a stroke or depression. While both practices 

focus on promoting patient recovery in nontraditional ways compared to a normal doctor 

office visit, they are still beneficial and, in some cases, can be more instrumental to an 

individual’s recovery process. Combination occupational therapy and outdoor therapy, 

may be valueable and needed stepping stone for enhancing the future of healthcare 

delivery.  

 For over one hundred years occupational therapy has continuously been morphing 

and shifting to fit the criteria of what society needs. In its beginning, it focused on 

symptoms of shell shocked soldiers returning from World War I and II. Occupational 

therapy was mainly focusing on the psychological side of recovery at the time and with a 

little bit of focus on physical ailments when soldiers were dealing with a loss of limb 

(Friedland & Davids-Brumer, 2007). This therapy practice was what was needed at the 

time, with the immense number of soldiers returning home and having to readjust to 

everyday life with the physical and mental trouble they experienced while at war. Of 

course, as time went on, occupational therapy started to take a back seat to the 

psychological department and in turn focused on the physiological aspect of occupation. 

Loss of a limb can be very detrimental to an individual’s way of life, so occupational 
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therapy shifted to restore the individual’s self-perception of their usefulness (Peloquin, 

1990). Today, occupational therapy is known for its way of helping an individual to 

recover and improve their quality of life no matter the ailment they face. The importance 

of this healthcare field can be seen in the projects of the U.S. Bureau of Labor Statistics, 

as occupational therapy is expected to grow by 18% by 2028, which is much higher than 

the average occupation (US Bureau of Labor Statistics, 2019). This type of growth is 

understandable given the vast area one may find an occupational therapist practicing in, 

from an educational facility, a retirement home, or even a private practice office. The 

importance of this field is growing as the practice shifts and morphs into what society 

needs, a way to get back to a normal and achive the highest quality life possible.  

 Outdoor therapy has experienced similar growth as occupational therapy has over 

a similar timeline with aspects of the practice being seen as early as 1901 when doctors 

were using tent expeditions for patients. Led by programs like Outward Bound, the 

therapy practice has started to take major steps in establishing a foothold in the healthcare 

field. With its focus on group sessions, unfamiliar environments, and challenging tasks 

almost anyone could participate in the practice and get something out of it. Outdoor 

therapy has been geared towards psychological disorders; one of the main ailments being 

depression. Since it is estimated that 20% of the US youth are suffering from some sort of 

mental health disorder, this type of practice is vital not only currently but for the future of 

our nation (Combs et al., 2016). Practices like Outward Bound and Outdoor Behavioral 

Healthcare maybe the aid that helps our youth survive and live a thriving life. The need is 

there, considering that the second leading cause of death to America’s youth is suicide, 

and that there has been a 56% increase in suicides over the last two decades for ages 10-
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24 (Santhanam, 2019). Forest bathing may be another solution to halt these rising 

numbers, as it is found to have a positive physiological impact on individuals while 

reducing depression like tendencies (Furuyashiki et al., 2019). This treatment is also 

related to reduced blood pressure and increased production and activity of NK cells, 

which work to combat cancerous tumors. Overall, outdoor therapy is gaining recognition. 

 Of course, the backbone of outdoor therapy is the outdoors and what nature can 

provide. Finding its origins in ancient Chinese medicine, natures many benefits have been 

recognized and utilized by some for thousands of years. Many of these benefits are 

psychological, ranging from reduction of stress and aggression to a calming effect and 

motivation. The study conducted by the University of Illinois Department of Landscape 

Architecture found that nature can play a key role in education. By having windows in 

the classroom with a natural landscape view, the children were able to comprehend and 

work efficiently on the assignments in class (University of Illinois at Urbana-Champaign, 

2016). This is an exceptional find as it demonstrates the impact of the Attention 

Restoration theory, where being connected to nature allows an improved ability to 

concentrate and comprehend lessons. This information about nature could vastly improve 

our education system and benefit students across the country by giving the best 

opportunity to succeed with a view of nature. Stress levels has also been seen to be 

reduced when connected with nature for students, as was found by the Vrije University 

Medical Centre in the Netherlands. Since the study gave the participants math problems 

to solve then shown either an urban environment with greenery or a barren one, it was 

able to show the difference the two can have (Dockrill, 2016). Finding ways to reduce 

stress today is vital for mental health, especially for students who deal with constant 
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stress related to the emphasis placed on high performances academically. Of course, it 

has also been found that nature can provide many physiological benefits as well. As 

physician Qing Li found while conducting a study on aromas in hotel rooms and the 

impact on NK cells. With just the aroma from a Japanese hinoki cypress tree, the 

participants in the study experienced a higher level of NK cells which are essential to the 

immune system (Selhub & Logan, 2012). Thus, showing how nature can be a provider of 

many benefits if used properly. 

 Occupational therapy and outdoor therapy separately offer valuable benefits to 

society and the healthcare system; combining two successful fields into one may improve 

recovery even more. One-way occupational therapy can incorporate nature into practice 

is found in the simple task of gardening. This technique offers many physical and mental 

benefits for patients, especially in recovery from strokes. The process of potting a plant, 

weeding the garden, and planting seeds has been found to promote motor function as well 

as give patients a meaningful purpose to the task (Wagenfeld & Atchison, 2014). 

Motivation is key to recovery as it is quite common for patients to lose motivation and 

confidence after an ailment that has taken away their ability to function normally. 

Without the will power, it can be difficult for the therapist to get the patient to complete 

the planned tasks. Gardening provides a solution for this, as the vegetables produced can 

be used to feed their family, donate to a food bank, or decorate their home with. An 

example of the improved motivation in recovery was seen at the medical rehabilitation 

hospital in southeast Norway, where a patient who initially spent most of their time in a 

wheelchair, took the initiative and stood up, walked to nearby plants, and began to water 

them (Patil et al., 2019). Another technique that was found that occupational therapists 
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could use that correlates with nature is the act of play. This technique is geared more 

towards the pediatric side of occupational therapy, as giving children time to play and 

explore the environment can have a positive outlook on their behavior. A study 

conducted in Vancouver, found that when given the opportunity to play in nature, 

children had a decrease in antisocial behavior and an increase in risky play (Brussoni et 

al., 2017), both of which play a role in the child’s development. 

 While occupational therapy and outdoor therapy can continue to operate 

independently and still provide sufficient benefit to patients, combining the two could 

elevate both practices to obtain a whole new level of healthcare. The result could lead to 

patients with a more positive mindset, improvements in health vitals including blood 

pressure and NK cells, a reduction in stress and depression, and many other positive 

psychological and physiological benefits. Issues like suicide rates and obesity can be 

more appropriately combatted through combining both types of therapy. Occupational 

therapy and nature have the ability to have a more impactful role in society than 

originally imagined.  
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APPENDIX 

The purpose of this pamphlet is to provide a quick and easy to read summary on 

how easily nature could be incorporated into occupational therapy practice. Therapists 

can use this to easily see ways they can refocus their practice to be more nature based, as 

well as to give to their patients to allow them to see the benefits that would stem from a 

nature based practice. The brochure style pamphlet allows for easy copies to be made, 

which can be left in offices and waiting rooms to allow the opportunity of more education 

about the benefits of nature and how it can revamp and promote recovery. 
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