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Currently, many American high school students report debilitating levels of stress. Although there are numerous treatments such as
prescription medicine and therapy for formal diagnoses, those who suffer from feelings of stress seek alternative treatment options.
One potential option is a Japanese forest bathing practice known as Shinrin-Yoku that involves walking through a forested area and
immersing oneself in a natural environment. Few studies utilize American people or high school students as their sample. For this
study, thirty-nine high school students engaged in a guided, thirty-minute walk. The researcher collected quantitative data through
a modified State Trait Anxiety Inventory survey using a pretest-posttest design to measure the effects of the walk on students
feelings such as stress, calmness, and relaxation. The researcher used questions from the Forestry England Forest Wellbeing
Journal to encourage participants to focus on nature. Participants showed a statistically significant reduction in State Trait Anxiety
Inventory scores after the walk. This study provides statistical evidence that, for American high schools with access to a forested
area, the practice of Shinrin-Yoku may mitigate feelings of stress in students. The findings suggest the implementation of forest

bathing programs in American high schools.
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Introduction

Stress in Teens

The Centers for Disease Control (CDC) says that two in five
American teens report suffering from stresst. Furthermore, in
2024 the CDC declared a mental health crisis in the United
States (U.S.). In a time where nearly everyone spends more time
online than outside, mental health issues and stress are more
prevalent than ever. This applies to many people, including high
school students. Additional stressors such as academics, social
life, and extracurriculars further exacerbate mental health issues
for teens2.

The American Psychological Association defines stress as a
psychological or physiological response to internal or external
stressors=. This response may influence how people feel or
behave. It is important to note that feelings of stress are relative
to an individuals perspective, while physiological measurements
such as blood pressure or heart rate provide definite insights
into a persons stress level and response. Furthermore, relaxation
is highly important in mitigating the effects of stress®. Mayo
Clinic underscores the concept that relaxation helps alleviate the
negative impact of stress.

As American teens suffer from increasing stress, finding stress
management or relaxation strategies will help maintain mental
health®. Currently, American high schoolers use strategies such
as journaling, meditation, and exercise?. In fact, researchers
found that meditation can decrease stress and improve mood®.

Although these provide partial benefits including mental clarity
and lowered cortisol levels, meditation requires increased focus.
In addition, researchers found that people can alleviate stress
through reconnecting with nature, which benefits one’s physical
and mental health”. Furthermore, Shinrin-Yoku requires less fo-
cus and practice than journaling or meditation and less physical
exertion than exercise.

Forest Bathing vs. Forest Therapy

In addition to exclusions, previous studies lack differentiation
between forest bathing and forest therapy. Researchers use the
terms forest bathing, or Shinrin-Yoku, to refer to a self-driven
practice and the term forest therapy, or Shinrin-Rhyoho, when
referring to a therapist-guided walk®. While participants use
the same principles of engaging with nature for both practices,
accessibility increases greatly with forest bathing as a therapist
does not need to be present.

Previous studies used forest bathing and forest therapy on
Japanese undergraduates. One study, performed in a suburban
Japanese university, involved the implementation of a forest
bathing program focused on physical activity and long-term
benefits®. In a different study, Japanese professors and doc-
tors in psychology investigated a program using guided ther-
apeutic activities during forest bathing focused on immediate
psychological benefits and stress reduction'?. Hence, studies
seeking to implement forest bathing in schools should utilize
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forest bathing rather than forest therapy, as schools may not
wish to employ trained therapists to guide students in forest
bathing. Furthermore, forest bathing poses a more realistic and
cost-effective option where teachers educate students on the
practice of Shinrin-Yoku, providing students with opportunities
to engage in self-guided forest bathing.

Proposed Solution

Shinrin-Yoku, a Japanese practice, referred to in North Amer-
ica as forest bathing, centers around connecting with nature.
Shinrin-Yoku involves taking in the forest atmosphere by walk-
ing in a tree-covered area without distractions, while focusing
on engaging with nature to achieve a free mind"'. Importantly,
this practice differs from hiking, as it requires minimal physical
exertion. Thus, it allows practitioners to focus solely on their
mental state.

Shinrin-Yoku has been practiced for many years in Japan. In
fact, Tomohide Akiyama of the Japanese Ministry of Agricul-
ture, Forestry, and Fisheries first coined the term Shinrin-Yoku
in 1982. However, research institutions, primarily in Japan,
conducted most studies in the last ten years. Interestingly, this
timeline correlates with a rise in stress among Japanese adoles-
cents'2, Concurrently, American high school students continue
to report increasing stress levels each year'®. Thus, Shinrin-
Yoku may help alleviate stress in American teenagers.

Synthesizing this information led to the research question:
Can a thirty-minute session of the Japanese forest bathing prac-
tice, Shinrin-Yoku, decrease stress levels in high school stu-
dents? This study addressed a gap in the study of Shinrin-Yoku
on American teenagers, specifically researching a group of high
school students within a thirty-minute timeframe. Among only
two prior American studies, neither define their sample group as
high school students, consist of a singular forest bathing session,
or include a thirty minute session. This study investigated the
efficacy of forest bathing in relieving stress in students. The
hypothesis for this study was that one thirty-minute session of
Shinrin-Yoku would decrease stress in a group of high school
students. If proven correct, this study hypothesized that Ameri-
can high schools may benefit from implementing Shinrin-Yoku
to alleviate stress in students.

Literature Review

Reconnecting with Nature

Differing from older generations, Generation Z, or people born
between 1997 and 201214, accessed screens from a very young
age. In 2025, all teenagers (ages thirteen to nineteen) are con-
sidered members of Generation Z. Thus, the terms Generation
Z and teenagers are used interchangeably for this section.

Dr. Jonathan Haidt, professor of Ethical Leadership at New
York University and author of The Anxious Generation, explains
that children need free play, which he defines as when frequent
and vigorous play includes playing alone or with parents, sib-
lings, or friends, oftentimes outside LI As screens became inte-
gral to daily life for most people, parents and children developed
a constant desire for screen time. Thus, children spent decreased
time outside which resulted in a generation with more connec-
tion to a screen than to parents. As the use of cell phones rapidly
rises, disconnection from nature continually increases'®. Haidt
explains that the anxious generation emerged due to decreased
time outside, increased screen time, and increased access to
social media.

Furthermore, as high school students experience social, aca-
demic, and familial pressures, they turn to screens for rapid
comfort!”. However, screens only further exacerbate stress
because of social pressure, negativity, and fragmented focus
inflicted by social media 15 Thus, schools, students, and parents
must establish realistic solutions to reduce stress and anxiety
in students. Reconnecting with nature may help many students
reduce screen usage, consequently decreasing stress'®. If people
can reconnect with nature, this may offer significant insights for
helping the anxious generation.

Background on Shinrin-Yoku

In Japan, years of research exist on the established practice of
Shinrin-Yoku. Dr. Qing Li, an associate professor at Tokyos
Nippon Medical School, led the first official study on Shinrin-
Yoku which investigated the effects of forest bathing on human
natural killer activity and expression of anti-cancer proteins™.
The science-based nature of this study makes the results irrel-
evant to the current study. Since his groundbreaking study in
2007, Li conducted over thirty studies investigating the effects
of Shinrin-Yoku on physiological, psychological, and mental
well-being. In 2019, Dr. Li, president of the Japanese Society
of Forest Therapy, published Into the Forest: How Trees Can
Help You Find Health and Happiness. The book outlined how
to engage in Shinrin-Yoku, explaining its benefits to the mental,
physiological, and psychological health of Japanese populations.

Forest bathing, or Shinrin-Yoku, refers to nature connection
using a low-intensity walk through a tree-covered area, with
sensory engagement in ones surroundings?Y. Shinrin-Yokus
proven benefits to psychological and physiological health high-
light its value as a widely used practice!. As Shinrin-Yoku
research continues, experts such as Li and colleagues at the
Japanese Society of Forest Therapy predict the discovery of
further benefits.
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Cultural Differences

Despite Japans proven benefits of Shinrin-Yoku, limited research
examines whether these benefits extend to other nations. This
limits the review of existing literature from comparing stress
and mental problems among teens of each nation. Thus, the
following section seeks to understand whether Japanese studies
may apply to and help predict the effects of forest bathing for
American teenagers. Admittedly, a cultural gap exists between
American and Japanese teens“Z, Furthermore, perspectives dif-
fer on perceived priorities, political beliefs, and social norms
among American and Japanese teens?%, However, no research
exists on specific differences between teenagers of Japan and
America in the realm of stress and mental health.

Research found that perceived stress levels may be similar
among North American and Japanese young people. In 2023,
researchers from the Universities of Montreal and Tokyo per-
formed a study investigating cultural differences in perceptions
of daily stress between Canadian and Japanese undergraduates.
The study found that Canadian undergraduates viewed stressful
non-interpersonal situations as more frequent, while Japanese
undergraduates viewed stressful interpersonal situations as more
frequent®. These findings indicate that Canadian students felt
stronger academic and social stressors, while Japanese students
felt more stressed in social interactions.

In addition to Lee and colleagues findings, central values in
North American and Japanese culture may present differences
in how people process and respond to stress. Specifically, Amer-
ica has a deeply rooted individualistic culture centered around
unique traits but also personal gain, which may create greater
feelings of stress and isolation than less individualistic soci-
eties?*. Conversely, Japanese culture is considered collectivist,
focusing on the group rather than the individual>>. Cambridge
University Press. 2024).). While this creates a sense of selfless-
ness, community, and unity, it also inflicts a lack of autonomy
and leads to high levels of conformity. This societal value may
lead individuals to feel stress in trying to meet expectations.

Shinrin-Yoku in America

Furthermore, reported stress and anxiety among U.S. teens in-
creased by forty percent from 2010 to 2020, with both nations
continuing to observe increased mental health issues I Thus, the
researcher can utilize prior studies on Japanese adolescents for
hypotheses, predictions, and references. While Shinrin-Yoku is
largely unknown in America, extensive Japanese research exists.
However, a number of studies are not translated to English, thus
posing a limitation in the review of existing literature. Further-
more, many sources from this literature review analyze Japanese
research, under the assumption that American participants may
show similar results. As previously explained, minimal research
exists on Shinrin-Yoku in America. Prior American studies2%%/
did not study high school- aged subjects in a time frame under

one hour, and they did not study the effects of a single forest
bathing session. Additionally, prior studies assessed mood states
and overall mental well-being, rather than specifically studying
stress.

Only two previous studies included American participants
and occurred in America. Researcher Namyum Kil of the De-
partment of Recreation Management and Recreational Therapy
at the University of Wisconsin-La Crosse performed a study that
utilized twelve participants ages nine to fourteen who repeatedly
participated in structured forest therapy sessions“”. The results
of this study provide evidence that forest bathing increases con-
nection with nature while decreasing negative feelings and in-
creasing positive feelings. This study measured results using the
Mindful Attention Awareness Scale (MAAS), Connectedness to
Nature Scale (CNS), and Profile of Mood States (POMS).

Additionally, Jennifer Keller and colleagues from Antioch
Universitys Department of Environmental Studies investigated
the effect of forest bathing on adolescent mental well-being2°.
This study utilized twenty-four participants aged sixteen to eigh-
teen who practiced forest bathing three times over three weeks.
The results of this study reflect that forest bathing increases the
mental well-being of adolescents, using the WarwickEdinburgh
Mental Wellbeing Scale (WEMWBS). Interestingly, however,
researchers did not use the term Shinrin-Yoku in this research

paper.

Research Instruments

The current study employed a pretest-posttest research design.
According to research design scholars Leedy and Ormrod=,
with this design, a single group undergoes a pre-experimental
assessment, then an experimental treatment, and lastly an assess-
ment following treatment. This design helps determine that a
change has occurred, however, it cannot rule out other possible
explanations for the change since there is no control group under
this design. Thus, this research may demonstrate a correlation
between Shinrin Yoku and feelings of stress rather than a causal
relationship.

Among prior studies investigating Shinrin-Yoku, the employ-
ment of a pretest-posttest design is a common theme. In 2019,
Akemi Furuyashiki and colleagues of the Hiroshima University
Institute of Biomedical and Health Sciences aimed to investigate
the impact of forest bathing on the psychological well-being of
working-age adults with and without depressive tendencies=?. A
group of 155 individuals completed the POMS survey directly
before and after a day-long forest bathing session. Similarly, in
2018, Ahmad Hassan and colleagues administered three differ-
ent surveys to sixty university students, before and after, they
engaged in fifteen-minute walks in either a bamboo forest or city
environment=". Additionally, both studies highlighted that par-
ticipants did not carry any belongings; all bags and cell phones
remained in a secure location as participants immersed them-
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selves in the forest. While both studies investigated the effects
of Shinrin-Yoku on individuals and involved the administration
of surveys, they differed in the demographics of each sample
group, size of the sample group, and survey administered. Syn-
thesizing similarities and differences among existing literature
helps future researchers understand the importance of data col-
lection through a pretest-posttest design, as the pretest serves as
a control group.

Instruments to measure the effects of Shinrin-Yoku vary
greatly among prior studies based on the research question or
goal. Considering the new nature of research on this practice,
professionals continue to seek the surveys, tests, and analyses
which provide the most useful data and answer research ques-
tions most effectively. For example, Dr. Hiroko Ochiai of the
Tokyo Medical Center administered the Profile of Mood States
(POMS) and measured the pulse rates of seventeen middle-
aged women using a five-hour structured program. Following
the program, participants recorded significantly lower pulse
rates and improved positive feelings such as comfort and re-
laxation®l. Conversely, Kotera and colleagues administered
the Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS),
Self-Compassion Scale (SCS), and University of California Los
Angeles Loneliness Scale (UCLA-LS) to twenty-five Japanese
undergraduates=Z. However, participants recorded improved
scores only on the SCS. Kotera suggested this may be because
the WEMWBS does not differentiate between physical, mental,
emotional, spiritual, and social well-being, thus decreasing its
validity as a measurement tool.

Studies that do not employ a pretest-posttest design must
supplement their control group, oftentimes by using a different
environment. For example, Dr. Chorong Song of Chiba Univer-
sity administered the POMS and State Trait Anxiety Inventory
(STAI) to sixty young women with a mean age of twenty-one,
comparing the effects of forest bathing versus walking in a city
area””. This study found that the POMS scores improved greatly
after forest bathing, while staying the same or decreasing after
walking in a city area. Additionally, this study summed the total
STALI score rather than assessing the difference in responses to
each question on the twenty-item survey. Using this method,
the researcher found that the mean STAI score significantly de-
creased in the forest environment, implying that participants felt
less anxious in the forest than in the city.

Furthermore, whether studies utilize a physical control group
or a pretest-posttest design, current methods for analyzing STAI
data lack nuance. For example, in studies that employ the STAI
with a pretest-posttest design, researchers compared participants’
responses to surveys and questionnaires before versus after for-
est bathing®. However, Hassan and colleagues still summed the
total scores of the STAI responses. Researchers such as Song et
al. (2019) and Hassan et al. (2018) neglected to measure for sta-
tistical differences in responses to each question, which would
better allow researchers to conclude the influence of Shinrin-
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Study Desien: Alisned with Guided
Eezearch Question
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Fig. 1 Flow Chart Outlining Research Method

Yoku on exact feelings such as anxiety, relaxation, or any other
feelings on the twenty-item questionnaire.

Methodology

Overview

This study assessed whether or not a thirty-minute session of
Shinrin-Yoku decreased stress in high school students, utilizing
participants from a suburban town defined by the town clerk
as a rustic farming history in New England“#. The researcher
hypothesized that the Shinrin-Yoku session would lead to reduc-
tions in feelings of stress and increased feelings of relaxation,
as measured by the modified STAI survey. The null hypothesis
states no difference from before to after. The researcher, an
AP Research student, piloted the modified survey on five peers
also enrolled in AP Research. Figure 1 visualizes the alignment
among the research question and data collection methods.

Ethical Considerations

The researcher mitigated numerous ethical concerns using an
Institutional Review Board (IRB) form. The IRB approved
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this research after reviewing a form the researcher completed
(Appendix A), which detailed the process of this study. The
researcher met with the school principal and psychologists nu-
merous times to ensure that all procedures, surveys, and instruc-
tions followed the ethical standards of the IRB. The researcher
explained how they gathered participants, maintained anonymity
of participants, and utilized the survey instruments to collect
data. Due to ethical concerns from administration, school psy-
chologists required the research question to be placed on the
parental consent form (Appendix B) which posed a limitation re-
garding knowledge of the general purpose of the study, if parents
read the form closely. Additionally, only the science teachers
could identify each participant. This step kept the names of
participants anonymous to both the researcher and the expert
advisor, allowing them to see only an identification number. In
summary, this form addressed ethical considerations and verified
that participants were protected.

Exclusions

While a wealth of literature provides evidence on the benefits
of Shinrin-Yoku, variations in methodology raise limitations
and gaps in existing research. For example, numerous studies
excluded persons suffering from a diagnosed mental disorder
from their participant sample. While this may aid in
excluding outliers from the data, this prevents research from
striving to aid the demographic most in need of ways to bet-
ter their mental health. Similarly, Dr. Kyung-Sook Bang, of
Seoul National Universitys College of Nursing, excluded people
suffering from conditions such as asthma and heart disease?.
While both present examples of logical exclusions for the sake of
consistency in data, as researchers work to increase knowledge
on Shinrin-Yoku, they must address a variety of demographics
without such exclusions.

The current study may address this gap by including partic-
ipants with mental health conditions. While developing the
current study, the Institutional Review Board (IRB) prohibited
the researcher from pre-screening high school student volun-
teers. The researcher was not allowed to question underlying
mental health conditions such as attention-deficit/hyperactivity
disorder (ADHD), anxiety, or depression. Thus, this study may
address the gap of including participants with mental health
conditions. However, this cannot be declared with certainty.

Participants and Location

For this study, the researcher collected data from thirty-nine
volunteer high school student participants (N=39) in grades 9
through 12 who attended a field trip to a popular local trail
(Appendix C) used for walking, cycling, and running. While
the high school property has a forested area, going off-site was
more appropriate for the study as the area on school grounds

Freshmen

Sophon;ores

Juniors

Seniors

Fig. 2 Grade Distribution Pie Chart

was not large enough to spend thirty minutes under tree cover.
Twenty-nine members of this sample were students enrolled
in AP Environmental Science, AP Chemistry, College Prep &
Honors Environmental Science, or members of Green Earth
Club.

The remaining ten participants learned about the trip through
the school announcements. Of the sample size, fourteen partici-
pants identified as male and twenty-seven as female; however,
this study did not assess if a difference occurred in results among
genders, which poses a gap for future study. In an attempt to
obtain an accurate representation of this particular high school,
the researcher invited students from all grades to participate.
However, the vast majority of participants were juniors and se-
niors aged sixteen to eighteen. Figure 2 represents the grade
distribution of participants.

Procedure

Prior to the study, the researcher took steps to ensure its success
and validity. Firstly, subjects submitted signed parental consent
forms. They also received an email from the researcher advising
them to wear proper footwear and dress appropriately for the
cold weather, as the study took place in mid-November. To begin
the study, teachers distributed folders labeled with numbers one
through fifty to each participant. Teachers recorded the names
of each participant in a table with their identification number
to preserve anonymity to the researcher (Appendix D). Next,
the researcher read a script (Appendix E) giving a brief sum-
mary of the parameters and asking participants to leave their cell
phones and belongings on the bus to prevent distractions. Partic-
ipants then completed the Before survey individually (Appendix
F). Once all participants completed this survey, chaperones col-
lected and placed them in a separate folder for the duration of the
field trip. Figure 3 shows the modified STAI, which participants
completed.

Upon arrival at the trail, the researcher gave participants in-
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Before

State Trait Anxiety Inventory

Read each statement and select the appropriate response to indicate how you feel right
now, that is, at this very moment. There are no right or wrong answers. Do not spend too
much time on any on¢ statement but give the answer which seems to describe your
present feelings best. Please complete this survey individually. Do your best to

understand the language of each statement and respond accordingly.

1-Notatall 2- A little 3 - Somewhat 4 - Very much so

(%}

Please rate your current stress level 1 3 4

I feel calm 1 2 3 4
I feel secure 1 2 3 4
I feel tense 1 2 3 4
I feel strained 1 2 3 4
I feel at ease 1 2 3 4
I feel upset 1 2 3 4
I feel satisfied 1 2 3 4
I feel frightened 1 2 3 4
I feel uncomfortable 1 2 3 4
I feel self confident 1 2 3 4
I feel nervous 1 2 k] 4
I feel jittery 1 2 3 4
I feel indecisive 1 2 3 4
I'am relaxed 1 2 3 4
I feel content 1 2 3 4
I am worried 1 2 3 4
I feel confused 1 2 Kl 4
I feel steady 1 2 3 i
I feel pleasant 1 2 3 4

Fig. 3 Modified State Trait Anxiety

structions on the completion of the journal and advised them
to complete questions only when prompted. The researchers
megaphone failed, leading participants to remain relatively quiet
throughout the walk to hear the prompts. Every five minutes, the

researcher read aloud a question from the Forest Bathing Journal.

Participants then had two minutes to answer the question. The
researcher repeated this procedure for five questions throughout
the duration of the walk. Upon their return to the beginning
of the trail, students were asked to complete the After survey
individually (Appendix G). Once their survey was returned to
a chaperone, the researcher informed participants that they had
completed their participation.

Data Collection

The researcher collected quantitative data using the modified
STAI to answer the question: Can a thirty-minute session of
Shinrin-Yoku decrease stress levels in high school students?
To modify the STAI, the researcher removed one item asking
students how much they were presently worrying about possible
misfortunes, due to concerns from school psychologists relating
to triggering anxiety in participants. The replacement item asked
students to rate their current stress level using the four-point
scale; a rating of four meaning Very much so and a rating of one
meaning Not at all. This study assessed the efficacy of a thirty-
minute session of Shinrin-Yoku in decreasing stress levels in
high school students. Hence, the researcher included a question
explicitly to assess stress among participants.

The pretest-posttest design allowed the researcher to exam-
ine the direct impact that Shinrin-Yoku had on feelings such as
stress, worriedness, relaxation, and calmness among students.
The researcher utilized the data collected to investigate whether
a difference occurred in participants responses to each question
before and after Shinrin-Yoku. Following data collection, the
researcher collaborated with an expert advisor, the high school
statistics teacher, for help with calculations, analysis, and in-
terpretation of the data. The researcher employed a Google
Spreadsheet to calculate results (Appendix H).

Additionally, the researcher composed a one-page journal
(Appendix I) using five questions from the Forestry England
Forest Wellbeing Journal (Appendix J) to encourage students
to practice mindfulness and channel their attention to existing
in the moment. The journals were not used to collect data, but
to increase engagement in the practice. While other studies
discussed asking participants to complete journals, there were
no copies of the journals included in the appendices of these
studies. Therefore, the researcher opted to utilize questions
from Forestry England, one of very few published forest bathing
journals available.

Statistical Methods

To analyze the results of this study, the researcher performed
a paired two-sample t-test for each item, comparing students
mean responses before and after engaging in a researcher-guided
thirty-minute forest bathing session. For example, item one
on the STAI asked students to rate their perceived stress level.
The t-test allowed for comparison to identify the difference
in perceived stress level before and after. Thus, this test is
appropriate for the data set as there are two samples. Descriptive
statistics were used to assess the key characteristics of this
dataset.

Researchers use the t-test to determine if a significant differ-
ence exists between the means of two groups=?. For this study,
the researcher measured for a significant difference among re-
sults before and after forest bathing. The researcher selected a
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xgief = 0

Sx

Fig. 4 Equations of Statistical Analysis

significance level of p < .05 for statistical testing, a commonly
accepted threshold. Therefore, a p-value of less than .05 indi-
cates 95% confidence that forest bathing contributed to changes
occurring in participant responses before and after forest bathing.
Figure 4 shows the equation the researcher used to calculate
t-values. Based upon t-values, the Google Spreadsheet used a
t-distribution table to calculate p-values using a 95% confidence
threshold (Appendix K; (T-Table. (n.d.). T Table.).).

Results and Analysis

Item one of the modified STAI survey asked students to rate
their current stress level. For the survey prior to forest bathing,
the mean stress level was 2.4615. In the after survey, this mean
decreased to 1.2632. This results in a mean difference of over
one whole point (4 = 1.1842). Analysis revealed that partici-
pants stress levels significantly decreased post-intervention (t
=8.76, p < .000001) (Appendix L). Thus, the null hypothesis
can be rejected. For reference, with a confidence level of 95%,
the benchmark for outliers is two standard deviations. Thus,
the decrease in stress levels among participants before and after
Shinrin-Yoku was statistically significant.

Similarly, survey item fifteen, I am relaxed, had significant
results. Responses to the Before survey had a mean of 2.6923
points, while responses to the After survey had a mean of 3.6923
points, suggesting that overall relaxation increased one whole
point among participants. This results in a mean difference of
slightly less than one whole point (it = -0.9744). Furthermore,
analysis revealed significant increases in relaxation following
forest bathing (t = -6.9684, p < .000001) (Appendix M). Thus,
the null hypothesis can again be rejected.

Overall, the results for each survey question had t-values
greater than two (t > 2), suggesting a statistically significant dif-
ference in participant responses before and after forest bathing.
Additionally, all p-values were significantly smaller than .05
(p < .05), which provides sufficient evidence to reject the null
hypothesis that no difference would be observed before and
after forest bathing. Figure 5 presents the t-tests and p-values
calculated for each question.

Admittedly, this sample group consisted of volunteers. How-
ever, since the group was large and diverse enough (N > 30),
the paired two-sample t-test maintained validity and reliability.
For questions one, two, three, fourteen, sixteen, and seventeen,
the researcher analyzed data from thirty-eight responses (N =
38), as one participant circled a number only for before or after,

Average Before Average After p-value

Rate current stress level 2462 1.263 8.757 p<.001

T feel calm 2658 3.692 8075 <.001
T feel secure 2795 3324

1 feel tense 2.103 1410 4263

»
4568 p<.001
p<.001
P

1 feel strained 1.846 1256 4724 <.001
Tfeel at ease 2385 3359 5444 p<.001
T feel upset 1333 1077 2517 0.0163
1 feel satisfied 2256 3410 6330 p<.001
T feel frightened 1282 1077 2458 0.019

I feel uncomfortable 1641 1179 3.666 p<.001
T feel self confident 2,667 3.026 2890 0.006

I feel nervous 1923 1231 5444 p<.001
2026 1.487 3822 <.001
2132 1487 4787 <.001

p
P

2692 3692 6968 p<.001

2447 3359 5281 »

1763 1256 3.340 0.

1462 1154 3132 0.003

2590 3205

2667 3.564 5211

Fig. 5 Table Summarizing Forest Bathing Results (rounded to three
decimal places; p values under .001

making it impossible to observe the change from before to after.
Because the sample group stayed greater than thirty, this did not
impact the results of the data.

Discussion and Implications

This study demonstrates that a thirty-minute Shinrin-Yoku ses-
sion may be able to reduce stress in American high school
students. Thus, the results support the researchers hypothesis.
Data analysis on each item of the STAI reflected significant
differences in before and after survey responses. The results
conclude, with 95% confidence based on the p-value of p <
.05, that a thirty-minute forest bathing session may contribute
to stress reduction and increase feelings of calmness, security,
self-confidence, and relaxation. At the same time, results reflect
that a thirty-minute forest bathing session may decrease feelings
such as tension, strain, jitters, and indecision.

The findings of this study align with the results of prior re-
search on Japanese adolescents and adults who engaged in
forest bathing sessions ranging from fifteen minutes to eight
hours?2?50, Bang and colleagues (2017) study synthesizing 28
papers found that the long-term implications of Shinrin-Yoku
show significant benefits to physical and psychological health,
emotional state, and feelings toward obstacles or difficult tasks.
The present study establishes itself in the existing literature
by suggesting that American high school students may experi-
ence the same benefits. Furthermore, Hassan and colleagues
(2018) and Furuyashiki and colleagues (2019) both found that
Shinrin- Yoku may be beneficial in reducing negative feelings
such as anxiety. The present study aligns with prior literature by
providing further evidence of potential benefits.

It is important to note, however, that causal conclusions can-
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not be drawn from the results of this study. While it provides
evidence that stress reduction may occur, future research must
take further steps to observe a relationship based on causation
rather than correlation. One step future research must take is
the use of a control group. For example, Song et al. (2019)
compared Japanese people in a forest setting and an urban set-
ting. Comparing an experimental and control group would allow
future studies to separate the effects of forest bathing from other
factors such as the novelty of participating in a field trip, ex-
pectancy effects, and a break from traditional school routine.
Additionally, future studies should seek to use a validated scale,
such as the original STAI, or another scale that specifically
addresses the research question.

The researcher acknowledges that limitations arose through-
out the study. Firstly, loud noises such as the school bus being
reversed may have interrupted students engagement in the prac-
tice. Additionally, as discussed in the methodology, the school
megaphone was broken on the day of the trip, so the researcher
used a projecting, almost yelling, voice at times to gain par-
ticipants attention. Additionally, there was between 100 and
300 feet of forest between the trail and the road on either side.
Therefore, participants heard noise from vehicles throughout
the duration of the walk. These disruptions may have interfered
with participant engagement.

The researcher and chaperones noted high levels of student en-
gagement. At times, however, chaperones and the researcher re-
minded participants to quiet down or maintain a slower walking
pace. The researcher and chaperones observed no cell phones,
with the exception of the chaperone who took photographs (Ap-
pendices N-Y). People heavily utilized the trail on the study day,
and some approached the researcher or participants to ask about
the study. The researcher and chaperones explained that an ac-
tive research study was being conducted and asked the people to
leave. These limitations may have disrupted participants focus
on taking in the forest atmosphere.

The sample group of volunteer participants poses another
limitation. While the findings remain significant, future studies
should note that volunteers may not achieve the same results
as randomly selected individuals. While the researcher offered
no incentives or rewards for participants, future research should
seek to study all students in a school, grade, or particular class.
Studying a more random group will provide insight to the effi-
cacy of forest bathing as a general practice.

Admittedly, numerous factors that aided in the success of
this study are unavailable for every place. A moderate climate
with sufficient tree cover may not be widely available in places
with extreme climatic conditions. Examples include cities and
regions with terrain primarily desert or grassland. Differing
environmental conditions may decrease the availability of this
practice, thus eliminating the ease and cost-effectiveness which
this study presents.

The novelty factor poses another limitation future studies

should seek to address. New practices tend to be exciting, and
people want to engage. Over time, this excitement tends to
deplete. Numerous studies assessed repetition of Shinrin-Yoku
(Bang et al. 2017, Jin et al. 2020, Keller et al. 2023). In each of
these studies, data suggested increased benefits as participants
engaged in multiple sessions. However, participants did not
repeat programs for long durations of time, such as an entire
school year. Keller and colleagues 2023 study in Southampton,
New York, found that engaging in forest bathing three times over
three weeks significantly increased mental well-being. While an
increase occurred after each session, the most dramatic increase
occurred following the first one. Despite these findings, prior
studies have not investigated Shinrin-Yokus effects over longer
periods, such as one year. Thus, the novelty factor requires
further research.

This study provides evidence that Shinrin-Yoku may benefit
high school students mental health. However, further research
is necessary to make causal conclusions due to the lack of a
control group. As American teens report debilitating stress
levels, namely because of academics (Lee, 2024), schools may
consider implementing Shinrin-Yoku pilot programs to assess
efficacy when the practice is repeated or used on a non-volunteer
group. Admittedly, this may not apply to schools lacking certain
resources, such as a wooded area on campus or nearby, and a
climate safe and comfortable to spend thirty minutes walking
outside.

Due to limited resources, the researcher could not measure
physiological changes in participants based on their survey re-
sults. However, results of aforementioned studies allow the
researcher to infer that blood pressure and heart rate would
decrease, further supporting the findings of this study, as both
factors decrease when stress decreases (Mayo, 2024). The two
most commonly measured physiological factors within Shinrin-
Yoku research include blood pressure and heart rate. Future
studies may seek to investigate any disparities or differences be-
tween American and Japanese teens who engage in the practice
of Shinrin-Yoku.

Along with the significant findings of this study, numerous op-
portunities for further research arose. Firstly, studies investigat-
ing the long-term effectiveness of Shinrin-Yoku may highlight
further impacts of forest bathing on schools. Future research
should also eliminate the volunteer factor by selecting entire
classes or grades to engage in Shinrin-Yoku, in order to assess
the efficacy for a wider demographic. Additionally, researchers
should study the impact of forest bathing on academic perfor-
mance, class engagement, and school attendance. In consid-
eration of geography and climate, future research should also
investigate if forest bathing results vary across different seasons.
Lastly, future studies should assess the optimal group size to
achieve the greatest benefits from forest bathing.
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Conclusion

The results of this study are significant to the future of Shinrin-
Yoku studies in America. This study provides evidence that
American high schools may consider implementing forest
bathing to help existing mental health initiatives. Pilot pro-
grams are one way for districts to integrate the practice, while
assessing if it is beneficial to their students based on geography
and demographics with an easy quick implementation process.
Future research should also assess if repetition of the practice
influences observed benefits, and investigate optimal frequency.
Despite gaps and limitations, this study creates valuable oppor-
tunities for future research and concludes that Shinrin-Yoku
offers a new way to help high school students decrease stress
and improve mental health.
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