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From Horticultural Therapy to Natural Healing: Types, Development, Mechanisms,

and Prospects
LI Shuhua, YAO Yanan, MENG Lingshuang, ZHU Huaizhen

Abstract: [Objective] Under the impetus of the “Healthy China” strategy, the
concepts related to natural healing in China have developed rapidly, making it
urgent to sort out the types and development history of the main healing
[Method] This
research inductively summarizes the main types and common mechanisms of

methods in China and explore their common mechanisms

existing natural healing methods in China, and conducts a comparative analysis
of the differences and similarities between different types of natural healing in
such aspects as concept, foundational discipline, research hotspots, mediator,
and degree of correlation with human. [Results] Currently, China has formed a
diversified natural healing system that includes horticultural therapy, landscape
for well-being, agriculture for well-being, and forest therapy. This system is
featured by the coexistence between the landscape for well-being, agriculture
for well-being and forest therapy based on environmental carriers, and the
horticultural therapy relying on specific activities. Although different healing

methods differ in research focus and development situation, they share
common mechanisms in promoting human health, which can be divided into
the two pathways of “neural regulation” and “immune regulation”. [Conclusion] In
the future, the construction of a theoretical system ranging from horticultural
therapy to the entire spectrum of natural healing should place greater emphasis
on the needs of diverse populations and the characteristics of industry
development, thereby advancing the development of natural healing methods
towards precision and personalization. Simultaneously, it is necessary to delve
into the effects and mechanisms of the aforesaid two pathways in different types
of natural healing, with the aim of providing a more solid scientific foundation
and theoretical support for the field of natural healing.

Keywords: horticultural therapy; landscape for well-being; agriculture for well-
being; forest therapy; natural healing

Human health is inextricably linked with
nature. Extensive research indicates that engaging
in therapeutic, rehabilitative, and wellness activities
in natural settings can confer multifaceted health
benefits. These include lowering blood pressure,
promoting post-surgical recovery, alleviating stress,
improving sleep quality, boosting mental health,
reducing symptoms of depression and anxiety,
increasing prosocial behaviors, strengthening social
connections, and enhancing overall well-being and
life satisfaction. However, modern urban living
inevitably reduces human contact with nature. In
developed nations, there is a notable decline in
outdoor activity, especially among children, leading
to a lifestyle deficient in natural exposure termed
“nature deficit”. This can increase the risk of
obesity, heart disease, diabetes, cancer, and other

physical health issues”

. Moreover, it may also
contribute to mental fatigue, aggressive and violent
behaviors, emotional disorders, attention deficits,
and depression”.

Driven by the “Healthy China” national

strategy, the concept of natural healing in China
has rapidly evolved and expanded into a diverse
system  encompassing  horticultural  therapy,
landscape for well-being, agriculture for well-being,
and forest therapy. This burgeoning field has
become a pivotal area of research and practice in
the nexus of natural environments and public
health. By comparing the development, characteristics,
and differences of various types of natural healing,
this research aims to lay the groundwork for
constructing a comprehensive theoretical framework

for the natural healing system, thereby fostering

scientific advancement in this field.

1 From Horticultural Therapy to the
Development of Five Major Types of
Natural Healing
1.1 Emergence and Evolution of Related
Concepts

In the context of modern urban life, the
development of concepts such as horticultural

therapy, landscape for well-being, agriculture for

well-being, forest therapy, and natural healing
illustrates the deepening interaction between nature
and human health, forming a multilayered and
interwoven  healing  system  featuring  the
complementation of different healing methods. In
this system of natural healing, landscape for well-
being, agriculture for well-being, and forest therapy
emphasize reliance on various natural environments
as healing carriers, whereas horticultural therapy
places more emphasis on participatory activities.
Horticultural ~ therapy  underwent  systematic
development in Europe and America at the end of
the 19th century, laying a solid foundation for both
the theory and practice in the field of natural
healing!”. As the 20th century drew to a close and
the 21st century began, with increasing awareness
of the relationship between urban and rural natural
environments and public health, the concepts of
landscape for well-being and agriculture for well-
being emerged and gradually became integral to
urban  planning.

Landscape for  well-being

promotes physical and mental health through

©Beijing Landscape Architecture Journal Periodical Office Co., Ltd. Published by Landscape Architecture Journal. This is an open access article under the CC BY-NC-ND license.
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Tab. 1 Comparative analysis of differences across the five healing types

. . X degree of
. level of professional foundational research hotspot and cutting— . .
healing type o X i mediator correlation
development discipline edge direction X
with human
qualitative/quantitative
research on therapeutic
horticultural . . effects of horticulture; gardening .
high horticulture K . L high
therapy design and construction of activities
therapeutic horticultural
environments
qualitative/quantitative
research on the efficacy of
. landscape
landscape for . . landscape landscape for well-being; . .
X medium-high . i environment high
well-being architecture landscape design and .
. . experience
construction for therapeutic
gardens
qualitative/quantitative
research on health benefits .
. . agricultural
. in agricultural and rural .
agriculture for . X i and rural medium—
. medium agronomy environments; planning, . .
well-being X i environment high
design and construction of .
. . experience
therapeutic agriculture and
rural area
forest medicine; design and
. forest .
. construction of forest . medium—
forest therapy  high forestry environment .
therapy bases, bathhouses, . high
. experience
trails, etc.
horticulture, qualitative/quantitative
medium landscape research on natural healing; natural
natural healing (covering architecture, planning, design and environment

multiple types) agronomy,

forestry, etc.

construction of natural experience

healing environments

carefully designed landscape environments and
their natural elements[Sl; agriculture for well-being
engages participants with nature, involves them in
agricultural activities, educates them about the
origins of food, and underscores the importance of
a green and healthy lifestyle, providing new ideas
for resident health and sustainable rural
development”™. At the end of the 20th century, the
concept of forest therapy originated in Japan,
highlighting the unique contributions of forest
environments to physical and mental health and
gaining  promotion wotldwide. Facing the
challenges of ecological crises and public health
emergencies in the 21st century, natural healing, as
a comprehensive health promotion method, has
received widespread attention. Building on the
aforementioned four concepts, natural healing

emphasizes the extensive and holistic beneficial

impacts of interacting with nature on health,
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marking a continuously deepened understanding of
the relationship between nature and health and an
integrated exploration of natural healing methods'”.
1.2 Differences Between the Five Healing
Types

The healing types vary in carrier, including
mediator and level of correlation with human.
Additionally, there are differences in their current
status of development, which include research
hotspot, foundational discipline, and level of
professional development. Below is a comparative
analysis of these differences across the five healing
types (Tab. 1).
1.2.1 Level of Professional Development and
Depth of Research

Overall, natural healing and the four other
types of healing it encompasses are interdisciplinary
research The level

areas. of professional

development and depth of research vary among

these five types, demonstrated by different focuses
in foundational discipline, research hotspot, and
cutting-edge direction.

Hortticultural therapy has the highest level of
professional development. Some universities offer
specialized courses based on horticulture, mainly
involving  disciplines such as  psychology,
rehabilitation medicine, and sociology. Unique
of horticultural include its

aspects therapy

M and its

application in rehabilitation treatments
role in enhancing educational outcomes and social
participation! . Research on horticultural therapy is
gradually shifting from case study and descriptive
research to more systematic empirical study,
including randomized controlled trials (RCT) and
long-term follow-up studies, making the findings
more reliable and universally applicable. The
development of horticultural therapy research in
China is evident in the establishment of theoretical
foundations (such as environmental psychology
and occupational therapy theory)'?, the research on
practical models"”, the certification of education
1

.. 14] 11
and trammg[ | the assessment of human benefits'

based on the combination of quantitative and

qualitative methods, and the formation of
professional organizations like the American
Horticultural ~Therapy Association and the

Committee of Horticultural Therapy & Landscape
for Well-Being, Chinese Society of Landscape
Architecture. Curtrently, Chinese universities and
research institutions are also strengthening the
professional infrastructure for horticultural therapy.
Advancing professional education and certification
remains a primary goal for the development of
horticultural therapy in China.

Landscape for well-being is based on
landscape architecture, and extends into other
such as horticulture,

disciplines medicine,

psychology, and sociology. Research focuses

include the exploration of design principles for
therapeutic  landscape, the assessment of
therapeutic effects of landscape for well-being for

special groups such as the elderly'm, children, and



0 .
| as well as the evaluation

people with disabilities"
of the physical and mental health benefits provided
by landscape for well-being"”. Moreover, concepts
and practices of landscape for well-being are
beginning to be integrated into the educational and
professional setups in disciplines such as landscape
architecture and horticulture. Practically, various
regions in China have started to experiment with
and construct landscape for well-being projects,
incorporating these concepts into the design of
parks, communities, and tourist spots, thus gaining
practical experience. With the national push
towards a “Healthy China” and emphasis on
ecological civilization, landscape for well-being has
started receiving governmental policy support and
promotion, and has already obtained tangible results.
However, standards for therapeutic landscape design
and service quality are still in development and
require establishment based on scholarly research.
Agriculture for well-being is grounded in
agronomy and extends into such disciplines as
Research  often

tourism and socioeconomics.

connects  agricultural  activities with  health

0] . . . . .
benefits” and is linked with socio-economic and
policy dimensions, such as optimizing service and

management models to rejuvenate rural areas,

18-19]

create and enhance social welfare"™"”;

jobs,

exploring marketing strategies for agtitourism to

201,

improve its attractiveness and recognition”;

investigating policy impacts on agtitourism

development and making rational recommendaﬁonsm];
and using agritourism to achieve environmental
conservation and sustainable agticultural practices™
Internationally, agriculture for well-being as a
hybrid of agriculture, health, and tourism, has
developed in countries like Italy, the USA, and
Canada, where farms often offer such services as
produce picking, agricultural experience, rural
leisure and holiday-

culture education, and

making“o’ . In China, agriculture for well-being is
closely linked with the rural revitalization strategy
and is considered a new avenue for promoting

agricultural and rural economic development. Some

domestic projects also emphasize cultural heritage

23]
,

and  ecological  conservation such  as

incorporating  traditional ~ farming  culture
experience and promoting organic agriculture.
Forest therapy is based on forestry and
incorporates elements from disciplines such as
medicine, ecology, and environmental psychology.
often focuses on

Research evaluating  the

[9, 24]

effectiveness of forest therapy programs and

. . . 23]
exploring the socio-economic

and ecosystem
service benefits of forest therapym']. In China,
forest therapy is increasingly recognized for
blending traditional culture with modern scientific
with its theoretical

research, and  practical

frameworks being gradually established and
refined. Research hotspots typically include four
themes. 1) Forest medicine and therapy: Studying
the impacts of forest environments on human
physiological and mental health and how these
environments can be used for disease prevention
and rehabilitation. 2) Ecology and environmental
science: examining the components and functions
of forest ecosystems and their contributions to
human well-being. 3) Environmental psychology:
investigating the positive mental effects of forest
environments, such as stress reduction, mood
improvement, and attention enhancement. And
4) public health and preventive medicine: exploring
the potential of forest therapy activities to improve
public health levels and prevent lifestyle-related
diseases.

Natural healing represents a cross-disciplinary
field that includes theories and practices from such
disciplines as horticulture, landscape architecture,
agronomy, forestry, ecology, psychology, medicine,
sociology, and environmental science. Due to the
wide array of types and disciplines involved, both
theoretical research and practical applications
require continuous integration of cutting-edge
interdisciplinary insights. Currently, research in
natural healing related to such areas as mental and
physical health and environmental design has made

significant progress, but there is still a need for
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deeper interdisciplinary collaboration to establish a

more systematic theoretical framework and
evaluation system. On a practical level, the number
of natural healing projects and cases worldwide is
gradually increasing. To further promote the
professional development of natural healing, it is
crucial to enhance scientific evaluations of natural
healing outcomes and to make greater efforts in
policy  support, education and  training,
standardization, and professionalization.
1.2.2 Mediators

Horticultural therapy, landscape for well-
being, agriculture for well-being, forest therapy,
and natural healing all utlize the natural
environment and its vegetation as primary elements.
They enhance physical and mental health through
human interaction with nature, with each method
featuring a principal medium and application context.

The mediator for horticultural therapy
involves plant cultivation and related gardening
activities. Participants engage in gardening activities
such as plant planting, maintaining and harvesting
plants, which brings therapeutic benefits such as
improving  manual  skills, fostering  social
interaction, enhancing cognitive functions, and
regulating emotions’ . The mediator for landscape
for well-being is the experience of landscape
environments. Compared to horticultural therapy,
landscape for well-being places a greater emphasis
on well-designed landscapes and focuses on the
inherent healing effects of the environment itself,
such as promoting health through healing gardens
in hospitals and rehabilitation centers”’. The
mediator for agriculture for well-being is the
experience of agricultural and rural environments.
It emphasizes the health benefits derived from
engaging in real agricultural activities, such as
farming, animal husbandry, and harvesr_ing“(’].
Forest therapy uses the forest environment as its
mediator, prioritizing sensory experience within the
forest environment, aiming to promote health
through activities such as walking, breathing, and
natural

meditation in the forest environment.
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1 Stimulus reception and sensation generation™

healing represents a broader concept that includes

all forms of interaction with the natural
environment, thus encompassing the therapeutic
effects of all natural environments on human
health. In addition to the landscape, agticultural,
and forest environments mentioned above, it may
also include other natural environments such as
beaches and grasslands.
1.2.3 Degree of Correlation with Human

In the broader context of modern utban life,
horticultural therapy, landscape for well-being,
agriculture for well-being, forest therapy, and
natural healing promote human health through
various forms of interaction with the natural
environment, and the degree of correlation with
human varies among them. Horticultural therapy
direct

and landscape for

with

well-being  involve

interactions plants  and  landscape
environments, such as planting, pruning, watering,
garden touring, and walking. These hands-on
gardening activities and experience in garden
environments are designed to achieve both physical
and mental healing effects, hence they have a high
degree of correlation with human. In contrast,
agriculture for well-being and forest therapy often
have a lower degree of correlation with human in

the daily life of urban residents due to the poor

accessibility of their environments. natural healing
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encompasses all types of interactions between the
natural environment and human, and its degree of
correlation with human depends specifically on the

nature and design of activities.

2 Mechanisms of Natural Healing
System

The five healing types discussed above utilize
natural elements and environments to facilitate a
series of health-beneficial activities, thereby achieving
therapeutic, recuperative, and health-promoting
objectives. The mechanisms by which they impact
human health share certain commonalities,
exemplified by the following two typical pathways:
The “five sensory landscapes — sensory stimulation —
central nervous system — autonomic limbic
nervous system” neural modulation pathway, and
the “natural component exposure — mental and
physical state and behavioral changes — immune
function enhancement” immunomodulation pathway.
2.1 “Five Sensory Landscapes — Sensory
Stimulation — Central Nervous System —
Autonomic Limbic Nervous System” Neural
Modulation Pathway
2.1.1 Sensory Organs as Receptors

Human  perception of the external
environment relies on various sensory organs,

which act as receptors, capturing different types of

wind, rain,
and thunder,
Eics
e
&OOQ
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& animal odors, water
@ efc. running,
efc.
temperature & @
varations - ppysical five sensory  ‘objectsa. Weather.
duringthe  textyre landscape colors light and
day and @1 © color
seasonal changes
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vegetables, fruits
and other food
Uny, ©
verse 1anasc® 2

2 Earth landscape and universe landscape

environmental information. The visual organs
respond to changes in light and shadow, auditory
organs to different sound waves, and balance
organs to changes in gravitational states. Olfactory
and gustatory organs detect the tastes of different
substances, while skin temperature/cold receptors
perceive changes in  temperature. Pressure
receptors in the skin respond to varying pressures,
and there are also internal sensory organs that
receive stimuli from within the body (Fig. 1P,
2.1.2 Sensory Stimulation from Natural
Landscapes

The natural landscapes surrounding human
living spaces can be artificially categorized into two
main types: Earth landscapes, which are primarily
based on vegetation, and universe landscapes,
which are centered around celestial phenomena®™
(Fig. 2). These two landscape categories can further
be divided according to the sensory organs they
stimulate, into visual, tactile (including touch),
auditory, olfactory, and gustatory landscapes,
collectively known as the “five sensory landscapes”
(Tab. 2).
2.1.3 Influence of the Connection Between the
Autonomic Limbic Nervous System and Heart
and Brain on Heart Rate Variability

The heart, often considered the engine of the

human body, is closely linked to emotions and



Tab. 2 The five sensory landscapes derived from natural landscapes™
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)

landscape sensory stimuli
types visual (sight) tactile (touch) auditory (hearing) olfactory (smell) gustatory (taste)
colorful scenery of trees, trees, plants, ground (barefoot . . .
birdsong, dog barking, insect  scents of flowers, woods,
earth flowers, water, waterfalls, touch), rocks, fluffy leaves, . . sweet grass, salty seawater,
. . sound, water flowing sound, earth, fresh grass, animals, .
landscape streams, rocks, ground, insects, birds, other small i sweet mineral water, etc.
. . etc. nsects, etc.
animals, etc. animals, etc.
- . sun, shadows, fog, dew, frost,
. brilliant sun, morning glow, . .
universe X wind, daily and seasonal .
sunset glow, rain, dew, fog, L sound of wind, thunder, etc.
landscape . changes of solar radiation,
starlight, snow, etc.
temperature changes, etc.
wet trees, frostbitten plants, . )
. . . X rain on banana leaves, fragrance of plum and orchid
earth + sunlit earth, glittering water, dew-soaked plants, post—rain . . .
K rustling of pine trees, flowers, scents carried by the
universe shade under trees, tree growth  ground/rocks, frost—covered . X . i
. babbling brooks, birds wind, post—rain earthy smell,
landscape over time, seasonal changes ground, snow—covered

chirping in the forest

landscape, etc.

wet tree aromas, etc.

stimulates brain activity. Neonates have the most
coordinated heart rate variability (HRV), measured
as the standard deviation of normal to normal
intervals (SDNN). With aging, a person’s SDNN
decreases by about 3% annually until it reaches
zero at death. The SDNN value is generally seen as
an indicator of heart — brain coordination, with
lower SDNN values indicating a state of disarray
between the heart and brain. The parasympathetic
nervous system plays a crucial role in determining
the SDNN. The human left hemisphere, known as
the “intellectual brain” (cortical structures), and the
right hemisphere, known as the “emotional brain”
(limbic structures), are constantly in conflict. The
emotional brain, which is closely connected to the
heart and emotions, includes areas like the
cingulate gyrus, hippocampus, and amygdala. These
areas secrete various hormones that, through
different neural pathways, influence the heart and
thereby regulate the balance of SDNN™.

The five sensory landscapes stimulate
cotresponding receptors, conveying excitement to
the central nervous system (the brain) where initial
sensations are generated. These sensations are then
influenced by the autonomic limbic nervous
system, which connects the heart and brain,
affecting the SDNN. This comprehensive neural

regulation results in changes in an individual’s

mental and physical state.

2.2 “Natural Component Exposure —
Mental and Physical State and Behavioral
Changes —Immune Function Enhancement”
Immunomodulation Pathway

highlights  that

Psychoneuroimmunology

behavior and neuroendocrine functions can

influence immunological processes”". Both chronic
and acute stress events negatively affect immune
functions, leading to a reduction in both cellular
and humoral immunity. Chronic inflammation
induced by persistent stressors is a causative
factor in various diseases, such as heart disease
and declines in cognitive executive functions.
The activation of the sympathetic nervous system
by stress can immediately enhance immune
activity, particularly the activity of natural killer
(NK) cells. However, prolonged stress increases
the production of negative emotions, such as
depression and anxiety. Deptession is associated
with several alterations in cellular immune markers,
notably a decrease in lymphocyte proliferation and
mitogen-induced proliferative responses, reduced
activity of NK cells, and changes in the number of
white blood cells in the blood™. NK cells are
critical to the innate immune system and provide a

18]

rapid response to viral infections and tumors™.

Additionally,  social  interactions,  including

relationships and loneliness, also impact the

immune system.

The natural environment harbors numerous

components  potentially  beneficial to  the
enhancement of immune function. These elements
include natural antiseptics, higher concentrations of
negative ions in the air, Mycobacterium vaccae
which can act as an immunostimulant, greater
biodiversity, natural vistas and sounds, less air
pollution, and fewer violent factors. Studies have
confirmed that these components are directly or
indirectly linked to immune function through their
influence on both physical and mental states as well
as behaviors”. Human immune systems greatly
rely on exposure to a diverse range of microbes
during the developmental phases. In the natural
environment, microbial populations are found in
soil and air, and on animals and plants (including
roots and leaves). A diverse array of microbial
exposutes are essential for maintaining the diversity
of human gut microbiota, which is crucial for

regulating  inflammation”’,

Phytoncide, volatile
compounds released by plants, are known to
improve human health by enhancing the activity of
NK cells. Empirical research has demonstrated that
exposute to phytoncide extracted from forests
indoors can boost NK cells activity and overall
immune functions. The variety of beneficial
components found in the natural environment can
3]

positively impact the human immune system

Additionally,  physical activies and social

21
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interactions conducted in the natural environment
also contribute to the betterment of immune

system functionality.

3 Prospects
3.1 Construction of an Interdisciplinary
Theoretical Framework Ranging from
Horticultural Therapy to Natural Healing
In the strategic context of the “Healthy China”
initiative, forthcoming investigations in natural
healing emphasize the substantial potential for
cross-disciplinary integration and the imperative for
a cohesive theoretical framework. The proposed
framework aims to integrate the five healing types
of horticultural therapy, landscape for well-being,
agriculture for well-being, forest therapy, and
natural healing into a comprehensive “One Health”
model. This integration secks to synthesize diverse
disciplinary perspectives including psychology,
ecology, and medicine to elucidate the mechanisms
by which natural healing influences human health
and to assess its long-term benefits.
3.2 Strategic Development and Innovative
Practices Within the Five Healing Types
3.2.1 Practice Direction Based on the Needs of
Different Groups
Research  in  natural  healing  should
increasingly focus on the unique needs of different
groups to foster more targeted and personalized
healing interventions. This involves detailed
investigations into how each of the five healing
methods uniquely benefits various demographic
groups, including special urban groups and
different age brackets. Examples include utilizing
horticultural ~ therapy  for  specific  medical
conditions, leveraging agticulture for well-being to
strengthen community ties, and employing forest
therapy to enhance holistic health across diverse
age groups. Additionally, forthcoming research
must further explore the roles and underlying
mechanisms of neural and immune modulation

across these healing types to solidify the empirical

and theoretical foundations of natural healing.
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3.2.2 Practice Direction Based on Media and
Industry Characteristics

Future practices in natural healing will also
need to clearly articulate and develop unique
strategies reflective of their inherent media and
industry characteristics within the “Healthy China”
framework. This encompasses refining standards
and developing educational programs  for
horticultural therapy, exploring long-term health
benefits of landscape for well-being and integrating
landscape for well-being into urban design,
advancing comprehensive agriculture for well-
being models  that

integrate  cutting-edge

technologies, and optimizing forest therapy

initiatives to cater to a wider audience through
enhanced understanding of forest ecosystem
services. Moreover, natural healing is poised to
become an essential component of mental health
interventions, with potential applications in green
health

tourism and urban planning, thereby

highlighting its versatility and capacity for

integration with technological advancements to

improve clinical application and outcome

assessment.

Sources of Figures and Tables:

Fig. 1 is adapted and redrawn by the authors based on
reference [28]. Fig. 2, Tab. 1 are drawn by the authors. Tab. 2
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