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ORIGINAL ARTICLE
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ABSTRACT:

The term ‘Forest therapy’ covers both preventive and therapeutic interventions in the forest. It is
increasingly used for health promotive activities that are also referred to in the literature as “Forest
bathing” (jap. “Shinrin-Yoku”), forest walks, and forest healing as well as for therapeutic purposes

like nature therapy. It involves consciously engaging in slow, multi-sensory, immersive experiences in
forests and other natural and semi-natural environments to achieve mental and physical health and
well-being. There is a growing body of evidence-based research demonstrating the physiological and
psychological effects of forests on health. Physiological effects can be seen in improvements in blood
pressure, heart rate, cortisol levels, pain relief, stress reduction, respiratory function, and general well-
being. It has been confirmed to have psychological effects on symptoms of depression, and anxiety,
improving quality of life, mood, emotional and physical burnout, self-perception and acceptance,
concentration, and improving cognitive function. Shinrin-Yoku leads to a deepening of the relation-
ship between man and nature, and to the ‘invisible’ world. Mindfulness in and with nature, on the
other hand, is a new setting that involves the ability to observe both one’s perceptions and those of
nature in an open and non-judgmental experience. Research has shown that mindfulness indoors re-
duces symptoms of depression and anxiety, significantly reduces overall stress, and improves quality of
life. This type of intervention has been shown to help improve chronic physical conditions, including
cardiovascular and malignant diseases. The European Society of Hypertension has recognized the ben-
efits of mindfulness and included it as a supportive, i.e., non-pharmacological therapy in the treatment
guidelines for arterial hypertension in 2023. In this paper, the researchers argue using both methods in
a combined outdoor setting as a comprehensive approach to lay the foundations for social prescribing
to support usual healthcare, to improve health outcomes.

KEYWORDS: Forest Therapy; Shinrin-Yoku; Nature-Based Mindfulness; Public Health Programs
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SAZETAK:

POTENCIJAL ZA INTEGRACIJU TERAPIJE SUMAMA I KUPANJA SUMA (SHINRIN-YOKU) S PRIRODOM UTEMELJENOM

MISAONOSCU U PROGRAME JAVNOG ZDRAVSTVA

Pojam ,,$umska terapija” obuhvada i preventivne i terapeutske intervencije u $umi. Sve se vise koristi

za aktivnosti promicanja zdravlja koje se u literaturi nazivaju i ,,Forest bathing” (JAP. ,,Shinrin-Yoku”),

$umske Setnje i cijeljenje Suma, kao i u terapeutske svrhe poput terapije prirodom. Ukljucuje svjesno

bavljenje sporim, viSeosjetilnim, imerzivnim iskustvima u $umama i drugim prirodnim i polupri-

rodnim okruZenjima kako bi se postiglo mentalno i fizicko zdravlje i dobrobit. Postoji sve veéi skup

istrazivanja utemeljenih na dokazima koja pokazuju fizioloske i psiholoske u¢inke $uma na zdravlje.

Fizioloski u¢inci mogu se vidjeti u pobolj$anjima krvnog tlaka, sréane frekvencije, razina kortizola,

ublazavanja boli, smanjenja stresa, respiratorne funkcije i opée dobrobiti. Potvrdeno je da psiholoski

djeluje na simptome depresije i tjeskobe, poboljsavajudi kvalitetu Zivota, raspoloZenje, emocionalno

i fizicko izgaranje, samopercepciju i prihvadanje, koncentraciju i pobolj$avajuéi kognitivnu funkciju.

Shinrin-Yoku vodi produbljivanju odnosa ¢ovjeka i prirode te ‘nevidljivom’ svijetu. Svjesnost u pri-

rodi i s prirodom, s druge strane, novo je okruzenje koje ukljucuje sposobnost promatranja i vlastite

percepcije i percepcije prirode u otvorenom i neprosudujuéem iskustvu. Istrazivanja su pokazala

da osvijeStenost u zatvorenom prostoru smanjuje simptome depresije i tjeskobe, zna¢ajno smanjuje

ukupni stres i poboljsava kvalitetu Zivota. Pokazalo se da ova vrsta intervencije pomaze u poboljsanju
kroni¢nih fizickih stanja, uklju¢ujuéi kardiovaskularne i maligne bolesti. Europsko drustvo hipertenzije
prepoznalo je koristi obzirnosti i uvrstilo ga kao potpornu, tj. nefarmakolosku terapiju u smjernice

za lijeCenje arterijske hipertenzije 2023. godine. U ovom radu istrazivadi raspravljaju o uporabi obiju

metoda u kombiniranom okruZenju na otvorenom kao sveobuhvatnom pristupu postavljanju temelja

za socijalno propisivanje kako bi se podrzala uobi¢ajena zdravstvena skrb, poboljsali ishodi zdravlja.
) prop ) p ) pobolj )

KLIUENE RIJECI: Sumska terapija; Shinrin-Yoku; Svjesnost temeljena na prirodi; Programi javnog

zdravstva

INTRODUCTION

The burden of stress and its impact on physical and mental
health is a serious threat to public health and one of the most
important national issues in various countries around the world,
particularly in Japan (1). Nowadays, technostress is an increas-
ing stress factor, which was coined back in 1984 to describe
unhealthy behaviour in connection with new technologies.
Technostress can arise from everyday activities such as constantly
checking your phone, obsessively sharing updates, and feeling the
need to be constantly connected. Symptoms can take the form of
anxiety, headaches, depression, mental fatigue, eye and neck strain,
insomnia, frustration, irritability, and loss of control over emo-
tions (2). On the other side, chronic high levels of stress can cause
almost all non-communicable diseases such as cancer, high blood
pressure, depression, cardiovascular disease, stroke, stomach ulcers,
obesity, alcoholism, panic disorders, and eating disorders (3).
Under the pressure of high costs and the serious negative con-
sequences of stress, especially for the urban population stressed
by everyday life in the city, the Japanese health system has been
researching measures to reduce stress for decades, and the search
for relaxation in the natural environment has proven to be an

effective strategy. For more than 25 years, the forest environ-
ment has been researched for its peaceful atmosphere, beautiful

www.rad-med.com

scenery, calming climate, clean, fresh air, and particularly pleas-
ant odour. Empirically, forest environments can reduce stress and
have a relaxing effect. Therefore, walks in forest parks can have a
positive effect on human health.

Forest therapy is gaining popularity as a potentially clinically
effective intervention for stress management (4). While in the
West, complementary and alternative therapy approaches are
dominated by a focus on balneotherapy, climatotherapy, Kneipp
therapy, dietetics, phytotherapy, as well as on interventions based
on mindfulness, exercise and yoga in everyday life, in most
Asian countries, especially in countries where Shintoism is wide-
spread, preventive measures that focus on spending time in the
forest represent much more than just spending time in a relaxing
atmosphere and pleasant and fresh air (5-8). Based on the tradi-
tion of ritual going out into nature, public health interventions
have focused on the implementation of health interventions in
the forest, also known as immersion in the forest atmosphere in
Japan. Shinrin-Yoku is a health-promotional program based on
mindful immersion in the atmosphere of the forest with all the
senses, to improve the health and well-being of the individual
and to reduce the undesirable and harmful effects of stress on the

mental and physical health of the body (9,10).

June 2024 - Vol 563 = 66-6
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Walking and immersion in the forest atmosphere was first
developed in Japan in 1982 by the Japanese Ministry of Agri-
culture, Forestry and Fisheries, based on the intuitive belief that
spending time in a natural environment could have positive
effects on health to overcome the effects of stress and not just
technical stress. Indeed, the habitats of modern humans, which
have undergone rapid urbanization, have evolved dramatically
from near-natural environments to artificial environments where,
despite modern urban development and technological advances
providing convenience and comfort, complex and fragmented
urban environments can cause increased stress and exacerbate
various chronic health problems. Shinrin-Yoku also stands for a
relaxing visit to a forest area, which has a similar effect to hiking
or walking or natural aromatherapy, to relax and inhale volatile
substances from coniferous trees, known as phytoncides, such as
alpha-pinene and limonene (11). Exposure to the natural stimuli
provided by the plants and water in a forest is an effective strat-
egy for promoting health and relaxation, lowering blood pressure
and heart rate, reducing stress, and strengthening the immune
system, which favours faster recovery from various diseases
(12,13). The core of the forest-based health programs consists of
using the five senses (sight, smell, hearing, touch, and taste). In
addition, activities such as meditation, walking, and hiking, are
used to experience the forest in its entirety (14).

There has also been a growing interest outside Japan in health
forest health programs, collectively known as “Shinrin-Yoku”,
which promote the improvement of emotional and mental
health using the natural forest environment. The presence and
application of Shinrin-Yoku from the Asian countries, especially
South Korea has spread to the USA, Canada, Germany, Austria,
and some countries of the former Yugoslavia, especially Slovenia,
through the activities of the Association of Nature and Forest
Therapy (ANFT) based in the USA, whose training courses since
2015 have been completed by more than 2000 Forest therapy
guides worldwide, creating a network of licensed Forest therapy
guides.

The term Forest medicine is increasingly being used to describe
the effects of the forest environment on human health and
represents a new interdisciplinary field of science that belongs to
the categories of alternative medicine, environmental medicine,
and preventive medicine. Forest medicine has developed from
the practice of Shinrin-Yoku and Forest therapy and represents
proven evidence of the psychological effect with the aim of pre-
vention. Forest bathing / Shinrin-Yoku according to Internation-
al Society of Nature and Forest Medicine (INFOM) is a part of
Forest therapy and is based on the practice of treatment through
immersion in the forest environment to promote mental and
physical health and improve disease prevention while enjoying
and respecting the forest. In South Korea, for example, spend-
ing time in the forest using the Shinrin-Yoku method is consid-

ered an activity that improves the immune system and people’s

health by utilizing various elements from nature. The Korean
government started to create dozens of forest oases for healing
and expanded the project on a national level (15). In Europe,
Germany has also developed certification standards and intro-
duced recreational and therapeutic forests to improve mental and
physical health (16)

On the other hand, mindfulness used as mindfulness-based
stress reduction (MBSR) is gaining increasing attention in public
health research, demonstrating the increasing effectiveness of
interventions for mental and physical health. Mindfulness is
based on traditional Buddhist practices and was introduced to
Western medicine and psychology in the late 20* century by Dr
Jon Kabat-Zinn and has been widely used in various therapeutic
interventions (17). Although there is no clear definition, mind-
fulness is a state, i.e. the ability to observe one’s own experience
in an open and non-judgmental way, whether it is a simple sen-
sory experience, such as mindfully eating a single raisin or a more
complex process of dealing with emotions. It is also described

as a state of awareness and intention in the present moment,
without thinking about the past and the future and without
judgment about thoughts, feelings, bodily sensations, and the
environment. The individual is open to new experiences and
focuses all their attention on their thoughts and feelings, which
affects the neuroplasticity of the brain, i.e. on the ability of the
nervous system to change its activity by reorganizing its struc-
ture, functions, or neuronal connections in response to internal
or external stimuli, and to improve cognitive functions (18,19).
Stemming from the Buddhist tradition, the foundation of mind-
fulness emphasizes the centrality of awareness and understand-
ing of the nature of reality, which is consistent with cognitive
psychology and the cognitive processes involved in determining
behaviour. In the context of cognitive psychology, mindfulness
enables the understanding and management of cognitive process-
es, including thoughts, feelings, and behaviours, and encourages
individuals to recognize and disengage from habitual, automatic
responses, thus promoting the ability to respond consciously to a
given situation. The therapeutic benefits of mindfulness practice
lie in the ability to detach from automatic cognitive processes,
ingrained habits, and unhealthy behavioural patterns. Practicing
mindfulness promotes the development of a balanced and ac-
cepting attitude towards one’s own life experiences. This change
in mindset contributes to mental calm, resilience, and a gener-
ally improved sense of well-being (20). Shinrin-Yoku applies the
approach of mindfulness practice to nature to immerse yourself
in the atmosphere of the forest with all your senses and awaken
your awareness of the interconnectedness of all beings.

AIM

This paper aims to analyse and descriptively present the selected
results of previous research on the influence of the practice of the
Shinrin-Yoku method as a nature-based mindfulness immer-
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sion into the forest on people’s physical and mental health. In
addition, an attempt will be made to explain the mechanism of
action and to link the findings to date with possible theoreti-
cal assumptions, as well as to point out the shortcomings and
limitations of previous research and to make suggestions for the
design of future research to overcome the current methodologi-
cal limitations and the resulting impossibility of generalizing the
results obtained.

REsuLTS

Shinrin-Yoku stands for a series of activities aimed at improving
human health or well-being in a forest environment. The key
element is the perception of the forest environment with the five
senses, which can be combined with meditation, walks in the
forest, and various activities like art therapy, sensomotoric train-
ing, etc. In recent years, Shinrin-Yoku and its valued preventive
effects have attracted more and more attention. Many previous
studies have reported its positive effects on physiological and
psychological health. The effects of Forest bathing on health and
well-being have been studied in various contexts, particularly
through its effectiveness in reducing stress and the resulting
physiological changes that can be measured in the body.

In the first Shinrin-Yoku study, 12 healthy male participants aged
between 37 and 55 were selected from three large companies in
Tokyo. A questionnaire was used to collect information about
the participants, including their age and lifestyle. None of the
participants had any signs or symptoms of infectious diseases,
were not taking any medication that could interfere with immu-
nological analysis and were not taking any medication during the
study. The study was conducted in a forest area in liyama, Na-
gano Prefecture, in the Chubu region of Japan, over three days
and two nights in early September 2005. During the above-men-
tioned period, the test subjects were exposed to walks, and blood
samples were taken on their return to Tokyo. The blood samples
were used to measure white blood cell counts, natural killer
(NK) cell activity, T-cell counts, and the number of lymphocytes
expressing granulysin (GRN), perforin, and granzymes A and B
(GrA/B). The same measurements were carried out before trave-
ling, on a normal working day, as a control. The concentrations
of phytoncides in the forest air were also measured. The stay in
the forest significantly increased the activity and number of NK
cells (21). Subsequent studies in Japan might confirm the results
of this first study, even this study might be considered also not
strong enough and without proven evidence (22,23).

The results of most published studies, conducted mainly in Japan
and China, indicate that a single exposure to a forest atmosphere
leads to a reduction in blood pressure, pulse, and heart rate
compared to subjects exposed to an urban environment (24-29).
The results of certain published Asian studies have shown that
practicing Shinrin-Yoku as an integral part of Forest therapy can
reduce blood pressure, reduce pulse, increase heart rate variability

RAD 563. Medical Sciences 66-67 (2024) : 26-37 www.rad-med.com

(HRV) of participants, and improve cardiovascular and meta-
bolic function, cardiopulmonary function and inhibit inflamma-
tion in middle-aged and older people with prehypertension or
hypertension (30-36).

Forest therapy like Shinrin-Yoku lowers blood pressure by reduc-
ing the activity of the sympathetic nervous system and increasing
the activity of the parasympathetic nervous system. Sympathetic
nervous system activity can be determined by measuring urinary
adrenaline and/or noradrenaline levels, and there are significant
correlations between blood pressure and urinary adrenaline and
noradrenaline levels. In addition, many studies have reported
that forest visits and forest walks significantly decrease sympa-
thetic nervous system activity and increase parasympathetic nerv-
ous system activity compared to the same activities in an urban
environment. Shinrin-Yoku lowers blood pressure by inhibiting
the renin-angiotensin system (37).

Research has also shown that practising Shinrin-Yoku increases
the adiponectin level in the serum. Adiponectin is a protein
hormone in serum that is specifically produced by adipose tissue.
Studies have shown that low levels of adiponectin in the blood
are associated with various metabolic disorders such as obesity,
type 2 diabetes, cardiovascular disease, and metabolic syndrome.
Recent research suggests that adiponectin has antitumor activity
in various cancers such as prostate, breast, endometrial, brain,
and colon cancer. It has also been shown that Shinrin-Yoku ef-
fectively lowers blood sugar levels in patients with type 2 diabetes
and has a preventive effect on type 2 diabetes (38).

The Shinrin-Yoku method seems to provide a positive effect on
stress reduction, which is confirmed by the reduction in cortisol
levels and the steroid hormone DHEA (dehydroepiandrosterone)
in the participants’ saliva and serum, as well as the reduction in
stress hormones in the serum and urine (39).

Numerous previous studies have shown that the practice of forest
therapy can improve the symptoms of depression and anxiety.
According to the results of several studies, spending time in a for-
est environment practising outdoor mindfulness could lead to a
reduction in symptoms of anxiety, depression, anger, fatigue, and
confusion in male and female subjects, as well as an increase in
vitality according to the POMS test (40). Studies on depression
and anxiety disorders treated with Forest therapy showed that the
mood-lifting effect of spending time in the forest is stronger the
greater the mental strain on the individual (41)

Several studies have also studied the effect of forest therapy on
sleep disorders. It has been observed that Shinrin-Yoku walks sig-
nificantly increases sleep duration in middle-aged male workers,
which has been confirmed in Japanese studies, but also studies
conducted in the West. During the intervention, sleep dura-

tion after a forest walk improved, as did fatigue and stress, while
self-rated health scores increased (42,43). On the other hand, an
actual Japanese study with over 2000 participants demonstrated,
that frequent forest walks were associated with a low percentage
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of insomnia symptoms (Insomnia Severity Index >10) in women,
but not in men (44) which suggested that increasing the fre-
quency of forest walks through Shinrin-Yoku may be effective in
preventing insomnia in women. Earlier studies recommended a
forest visit in the afternoon due to better sleep improvements vs.
forest walks in the morning (45). In addition, many studies have
shown that natural environments such as forests have a positive
effect on mood. Western authors also report that the mood and
self-confidence of participants improved significantly after physi-
cal activity in the forest (35, 46).

There are studies available that demonstrate a positive health
effect from exposure to the environmental microbiome (46,

47). Mycobacterium vaccae, for example, is found in soil and

can stimulate the production of serotonin, which makes you
relaxed and happier. Studies have been carried out on cancer
patients who reported a better quality of life and less stress dur-
ing chemotherapy, indicating a better coping strategy (47). The
soil bacterium appears to be a natural antidepressant with no
adverse health effects, increasing serotonin levels and reducing
depression, anxiety, obsessive-compulsive disorder, and bipolar
disorder. This bacterium is also present in the forest and may also
be responsible for the anxiolytic properties of a visit to the forest.
Despite the positive and measurable changes in the psychophysi-
cal state of the participants who practiced Shinrin-Yoku walks,
there is no consensus among scientists on the assumption of a
single theory that would explain the observed effects. One group
of scientists tends to look for explanations within the framework
of ecological psychology, which includes Kaplan’s “Attention Res-
toration Theory” (ART) and Ulrich’s “Stress Reduction Theory”
(SRT), which are among the most influential explanations for
the effects of Shinrin-Yoku. According to Kaplan’s “Theory of
Attention Restoration” (ART), spending time in nature, e.g. in
forests, can reduce mental fatigue or psychological stress and
refocus attention on a more positive emotional and psychologi-
cal response. The brain’s ability to focus on a particular stimulus
or task is limited, leading to “focused attention fatigue”. The
ART approach assumes that exposure to the natural environment
stimulates the brain to work more easily, thereby restoring the
ability to focus attention. A few studies support this theory and
show that exposure to the natural environment has a positive
effect on recovery from attention fatigue. The Stress Reduction
Theory (SRT) focuses on psychophysiological stress and assumes
that the natural environment influences the emotional state by
promoting recovery from stress, triggering positive emotions,
and blocking negative ones. This theory emphasizes the con-
nection between the natural environment and the reduction of
physiological and emotional stress. It also states that the natural
environment, including forests, has a calming effect on the hu-
man body. Spending time in nature can reduce the activity of the
sympathetic nervous system, which is responsible for the “fight-

or-flight” response, and increase the activity of the parasympa-
g !
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thetic nervous system, which is responsible for relaxation and
calmness (48, 49)

Besides the theoretical concepts, there are already proven benefits
to human health based on bioclimatological effects (50). The
forest climate itself ensures high air purity with high humidity,

a reduction in anthropogenic noise pollution, and reduced air
temperature values, which leads to a reduction in thermal stress.
In addition, the forest microclimate protects high levels of solar
radiation, wind, and rain. The natural tranquillity in the forest

is described as particularly beneficial to health by those seeking
relaxation.

There is a growing body of research publications highlighting the
benefits of mindfulness practice that seek to examine the effec-
tiveness of mindfulness-based stress reduction (MBSR) programs
in different populations such as students, health professionals,
pregnant women, the general population, etc. who did not have
specific diseases or health conditions. Research has shown that
mindfulness, as a fundamental component of the MBSR pro-
gram, has an impact on reducing symptoms of depression, anxi-
ety, and stress, with a significant reduction in overall stress and
an improvement in quality of life (51). In addition, this type of
intervention has been shown to contribute to the improvement
of chronic physical conditions, including cardiovascular and ma-
lignant diseases (52). In older people, mindfulness practice has
been associated with improved cognitive function, better mental
health, and higher quality of life (53,54). In Shinrin-Yoku/Forest
bathing walks as well as in a therapy intervention, MBSR ele-
ments are adapted to the natural environment. In addition, the
mindfulness exercises are extended into the natural environment
to not only become aware of oneself but also to direct attention
to the surroundings and observe one’s bodily reactions.

Chronic stress is based on two constructs: perceived helplessness
and perceived self-efficacy. Perceived helplessness is a psycho-
logical concept that refers to a person’s perception of having no
control or influence over the outcome of a particular situation or
event and is often associated with feelings of stress, anxiety, and
depression. Previous randomized controlled trials have shown
that mindfulness helps to activate cognitive and behavioural
processes that promote individual resilience, develop the ability
to control various life situations, and increase determination in
solving challenges and therefore lower helplessness levels (55).
On the other hand, mindfulness promotes the development of
perceived self-efficacy towards positive outcomes, with self-
efficacy becoming a mediator between mindfulness of the present
moment and increased resilience to stressful situations (56).
Higher levels of self-efficacy are associated with lower levels of
anxiety, a higher likelihood of changing a particular behavioural
pattern and more effective coping with stressful situations due to
increased resilience (57).

Depression and anxiety are two of the most common mental
health conditions in primary care. Therefore, it is extremely
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important to identify the mechanisms by which mindfulness

has an impact on reducing symptoms of depression and anxi-
ety. Current evidence suggests that stress causes dysfunction at
the neurological level and thus hurts the corticolimbic system,
which plays a key role in the process of emotion regulation and
the integration of bodily sensations with emotional responses. In
one part of this system, the amygdala is hyperactive and reduced
functionality of the prefrontal cortex (58,59). In addition, it

is known that even relatively brief exposure to stressful situa-
tions can induce changes in the neuroendocrine hypothalamic-
pituitary-adrenal axis, leading to a reduced effect of cortisol

and a reduced sensitivity of immune cells to anti-inflammatory
processes due to resistance to glucocorticoids (60). In these situa-
tions, the stress response system stimulates the secretion of many
cytokines, i.e. signalling molecules that cause inflammation (61).
In addition, previous research has shown a link between inflam-
matory processes and the occurrence of depressive symptoms and
consequently reduced neurogenesis in the hippocampus, limiting
learning processes related to psychological recovery (62,63).
Therefore, the practice of mindfulness influences strengthening
the stress response system, as program participants face stress
with openness and acceptance without trying to think hard
about it or avoid it, thereby reducing the further development of
depression and related symptoms (64,65).

A review article by O'Reilly et al. (2014) showed that interven-
tions based on mindfulness can be helpful as a technique or meth-
od for controlling body weight and preventing emotional overeat-
ing (66). Research in the field of behaviour change has uncovered
neurobiological models that can help to understand the adoption
of healthy lifestyles as a means of successfully managing non-com-
municable chronic diseases. Interventions that can contribute to
this should be based on neurobiological mechanisms that influ-
ence behaviour as a whole and act on the individual’s reflection on
their thoughts, feelings, actions, and behaviour. In addition, it is
necessary to act on the recognition of impulsive processes as one
of the most important predictors of changes in health behaviour,
i.e. reckless decisions without predicting their consequences (67).
One of the models that explain the above is the dual system model
of health behaviour. The model refers to the fact that behaviour
change is based on the interaction between reflexive and inhibitory
processes that affect health behaviour, i.e. regulatory and cognitive
processes (future orientation and self-regulated behaviour) and
habits (present orientation and impulsivity). Regulatory activities
and self-control that contribute to the adoption of certain healthy
behaviours, such as physical activity or healthy eating, can interact
with automatic or impulsive processes. For example, for a person
to adopt a healthy behavioural pattern such as physical activity or
a healthy diet, their goal and intention is to be physically active
(regulatory and cognitive processes) and should “override” the
“pleasant” neurological impulse to remain seated, which does not

happen often (68).
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DiscussionN

A review of the literature to date has shown that the results of the
research conducted on the physiological and psychological effects
of the “Health Interventions in the Forest” method, particularly
the Shinrin-Yoku method, are still under scrutiny by the medical
public, as only a small number of studies have been conducted
strictly according to research protocols in line with generally
recognized evidence-based medicine (EBM). Some of these stud-
ies have not fully confirmed the effects described in the predomi-
nantly Asian studies (69).

As far as scientific accuracy is concerned, it should be noted that
the Asian research conducted to date has numerous limitations,
especially when analysed from the perspective of EBM. Most

of the studies have been conducted on very small samples, the
method of selecting participants is unclear, and they are mainly
convenient samples consisting of young healthy men.

In addition, there is a lack of existence and monitoring of control
groups, physical data on the environmental conditions under
which the research was conducted, data on the research protocol,
and a description of the interventions to which the subjects were
exposed so that they could be replicated, data on the qualifica-
tions of the guides who conducted the intervention, there is no
prospective monitoring of the durability of the recorded changes,
there is no description of the population included in the sample,
in particular, there is no data on the health status of the subjects,
the drug therapy received by the subjects suffering from cardio-
vascular disease and arterial hypertension and there is a lack of
data on adherence to the therapy applied. For example, some
authors claim that the increased activity of natural killer (NK)
cells and the presence of anti-cancer proteins lasted longer than 7
days and even 30 days after staying in the forest, but these results
should be verified by conducting similar studies with a robust
study design with the control of all confounding variables (70-
72). Regarding mental health, research on the effects of Shinrin-
Yoku provides a lot of useful information, but like all research, it
has its drawbacks. In addition to the general limitations already
mentioned, most of the data on the effects of Shinrin-Yoku on
mental health are collected through the subjective assessment of
the participants, which can lead to bias. Subjective assessments of
emotional state or general well-being can be difficult to quantify.
Different studies include different groups of participants with
different characteristics such as age, gender, nationality, health
status, and previous experiences with nature. This can make it
difficult to generalize the results to the wider population. Most
Shinrin-Yoku research focuses on short-term effects, and the lack
of long-term studies limits understanding of the lasting effects

of regular time spent in nature on mental health. Researchers
studying Shinrin-Yoku may believe in the positive effects of
nature on mental health, which may influence the way data is
collected and interpreted. This may limit the overall applicability
of the results. The natural environment includes many variables
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that can influence mental health (e.g. weather conditions, time
of year, environmental microbiome). Controlling all these vari-
ables can be challenging. It is also worth pointing out that there
is a lack of consideration of the influence of the cultural context,
which in terms of the understanding and attitude towards nature
and the forest in Asian cultures and religions differs significantly
from the Western understanding of nature and the forest (73-
76). Considering all this, the number of studies included in the
analyses in systematic literature reviews or meta-analyses is very
small, usually less than 0.5-1% (77,78).

Although the practice of mindfulness is effective, it also has
certain limitations and negative consequences. In some cases, the
practice of mindfulness can trigger the emergence of previously
suppressed or inadequately processed emotions or trauma, which
can lead to discomfort or anxiety. For this reason, guided nature-
based mindfulness exercises should be carried out by trained
professionals (79,80). Although many studies have shown the
benefits of mindfulness, there is still a need for better-designed
and sophisticated research to consider as many aspects related

to this skill as possible and to demonstrate its effectiveness in
general health (81). Despite these limitations and possible nega-
tive consequences, the positive effects of practicing mindfulness
and its potential for widespread application in public health are
more than significant. This is particularly true for older people,
as mindfulness-based interventions can serve as an accessible,
cost-effective, and non-pharmacological approach to improve
mental health, self-efficacy, and quality of life (82-84). It should
also be noted that classic formal mindfulness exercises need to be
adapted to nature. Nature-based mindfulness practice requires a
qualified therapist who carefully guides the client/patient in their
connection to nature.

Future research on the preventive effects of Shinrin-Yoku and
nature-based mindfulness interventions on mental and physical
health can be improved by applying different approaches and
carefully considering previous limitations, which would include
developing standardized protocols for conducting these two
methods sessions to promote consistency in research. A clearer
definition of procedures may facilitate the comparison of results
between different studies. In addition, the inclusion of placebo
control groups should be done, and conducting double-blind
studies may help to identify their specific effects. It is useful to
try to increase the sample size and ensure that participants are
representative. In addition, the inclusion of long-term follow-up
allows a better understanding of the lasting effects of Shinrin-
Yoku on mental health as well as combining subjective assess-
ment with objective measurements, such as biological indicators
(e.g. cortisol, heart rate), provides a deeper insight into the actual
physiological changes. Organizing a multidisciplinary research
team could provide a deeper insight into the mechanisms by
which Shinrin-Yoku affects mental health, including neurologi-
cal, hormonal, and psychological processes. Finally, it is impor-
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tant to strive for transparency in research procedures. Active
community participation can improve the quality of research and
contribute to the creation of useful guidelines for the application
of Shinrin-Yoku in practice.

Considering all this, the Republic of Croatia has great potential
for the implementation of Forest therapy as well as the Shinrin-
Yoku approach as a method in the process of self-management of
physical and mental health. Compared to other countries, Croa-
tia has several advantages for its application, which can attract
researchers, tourists, and local communities. Croatia is known
for its animal diversity and natural beauty, including mountains,
forests, lakes, rivers, and the coast of the Adriatic Sea. This diver-
sity provides a rich spectrum of natural environments suitable for
Shinrin-Yoku practice. Croatia has large areas of untouched and
preserved forests that provide an ideal environment for people
seeking an authentic Forest bathing/Forest therapy experience.

The mild Mediterranean climate that characterizes most of the
Croatian coast allows the practice of Shinrin-Yoku during most
of the year, which enables a continuous experience of connec-
tion with nature. In addition, the population density in Croatia
is relatively low, which allows for a higher level of privacy and
tranquillity during your stay in nature. Croatia has a good infra-
structure that connects the cities with the rural areas. This makes
the natural oases easily accessible from the urban centres. Croatia
is increasingly emphasizing sustainable tourism. The integration
of Shinrin-Yoku into these initiatives can additionally support an
environmentally friendly approach to tourism, which creates a
unique experience that combines the therapeutic effects of nature
with a rich cultural heritage. In addition to emphasizing tourism,
the possibility of involving the local population and thus creating
communities that value the connection to nature should not be
excluded. All these advantages make Croatia a promising destina-
tion for the application of Forest therapy and Shinrin-Yoku and
offer the opportunity to develop sustainable programs aimed at
improving health and well-being through contact with nature.
Currently, thanks to its creative and visionary leadership, the
municipality of Radoboj has recognized the possibilities of
integrating Forest therapy into the destination’s existing offer.
Thanks to Mountain Strahinj¢ica’s good research, the entire
above-mentioned area has been included in the largest coordi-
nated nature conservation network in the world NATURA 2000,
where the first two certified therapeutic trails have been created,
which are a solid foundation for the development of the Forest
therapy offer as well as for profiling the place as a training centre
for future Forest bathing guides and Forest therapists.

Regardless of all this, it is necessary to engage certified experts to
carry out the Shinrin-Yoku method, who would be the only ones
to organize the implementation of structured forest therapy. In
collaboration with higher education institutions in the field of
biomedicine and healthcare, education and training for certified
professionals in Forest medicine needs to be organized to raise
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awareness of this approach and give people the opportunity to
acquire the skills needed to practice Shinrin-Yoku on their own,
especially among adolescents and younger population knowing
that this population is not so keen on-going Forest bathing. But
we also need to encourage them to recognize the stress-reducing
effect of forest visits. Collaboration with health facilities, wellness
centres, or therapists as well as the local community can also lead
to the organization of programs that incorporate the preven-

tive forest bathing program as a support for recovery and mental
health self-management.

Investment in research and development of Forest bathing and For-
est therapy can lead to innovative approaches, tailored programs,
and improved participant experiences, and collaboration between
academia, health professionals, forest owners, nature conservation
and the tourism sector can drive progress in this area.

CONCLUSION

Introducing the practice of Shinrin-Yoku or Forest Therapy
and nature-based mindfulness into daily life has proven to be

a potentially powerful factor in improving physical and mental
health. Research conducted in recent years has provided impor-
tant insights into the positive effects of spending time in nature,
especially in forest habitats. The Forest therapy method is an
effective way of reducing the risk of several physical illnesses.
Research suggests that regular time spent in the forest can help

lower blood pressure, improve the immune system, reduce the
risk of cardiovascular disease, reduce cortisol levels, the stress
hormone, and increase the activity of the parasympathetic nerv-
ous system. In addition, the physical activity that often accom-
panies Forest bathing helps maintain physical condition and pre-
vent obesity. The mechanisms behind these changes in physical
and mental health are partly related to the forest bioclimate, the
presence of phytoncides in the air (substances produced by trees
and plants that are associated with enhanced immune responses)
as well as the environmental microbiome. However, despite these
promising results, certain challenges need to be addressed in
future research. Standardization of methods and protocols as well
as a larger number of participants could contribute to a better
reliability of the results. All in all, Shinrin-Yoku as well as Forest
therapy has proven to be a promising practice that can contrib-
ute significantly to improving the physical and mental health of
individuals and nature through a proactive nature protection.
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