<@ sustainability

Review

Progress on Relationship between Natural Environment and
Mental Health in China

Dongfang Zhu 12, Linsheng Zhong 1-?* and Hu Yu !

check for

updates
Citation: Zhu, D.; Zhong, L.; Yu, H.
Progress on Relationship between
Natural Environment and Mental
Health in China. Sustainability 2021,
13, 991. https://doi.org/10.3390/
su13020991

Received: 4 December 2020
Accepted: 15 January 2021
Published: 19 January 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences,

Beijing 100101, China; zdfashd@163.com (D.Z.); yuhu@igsnrr.ac.cn (H.Y.)

College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China
*  Correspondence: zhlsheng@263.net

Abstract: Natural environment has a positive effect on individual mental health, which can be proved
by many studies, both domestic and overseas. At present, some sunrise industries such as forest
healthcare and natural tourism are booming in China. However, academically speaking, there’s
still a lack of systematic summary of researches on the relationship between natural environment
and mental health in China, as well as a lack of comparison with foreign research achievements,
which hinders the further development of the field to some extent in China. Therefore, this paper
reviews the literature systematically by using the database, China National Knowledge Infrastructure
(CNKI), in order to understand the research status in China and find out its gap with foreign studies.
The results show that the study in this area in China can be divided into three stages, namely the
embryonic stage (prior to 2000), the start-up stage (2001-2008) and the stage of initial develop-
ment (since 2009); disciplines involved in the study mainly cover forestry, agriculture, psychology,
medicine, sports science, tourism, ecology, education and geography. In general, the research in China
concentrates on four topics: ecological psychology, the impact of natural ecological environment on
mental health, the impact of artificial ecological environment on mental health, as well as the impact
of natural tourism on mental health. Based on the findings, a future study framework and some main
study lines are suggested: firstly, a systematic study on the relationship between natural environment
and mental health in other countries should be conducted; secondly, factors affecting mental health
in natural environment should be identified; thirdly, an evaluation system of psychological effect of
natural environment should be established; finally, the utilization modes and influencing mechanism
of natural environment should be explored.
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1. Introduction

Mental health, as a good and continuous psychological state in the process of one’s
growth and development, includes normal intelligence, good mood, harmonious interper-
sonal relationship, adaptability to the environment and complete personality [1,2]. It is
an important part of health, which is of great significance to the promotion of individual
happiness as well as social harmony and stability. However, the health status of peo-
ple around the world is not optimistic; it is estimated that about 1 in 10 people in the
world has a mental health problem, and more than 10 million people globally attempt
to commit suicide each year [3,4]. In China, about 200 million to 300 million people are
subject to psychological problems; 16 million people are suffering from severe mental
illness; about 70 percent people are in a state of “sub-health” [5]. All of these psychological
problems and mental illnesses have become major obstacles for individual development
and social stability. Therefore, it is very important to prevent and treat these psychological
problems and mental diseases.

With the development of medical technology, a large variety of psychological coun-
seling and psychotherapy methods are emerging, such as cognitive therapy, behavior cor-
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rection, hypnosis, group therapy, exercise therapy as well as naturopathic therapy [3].
Among them, naturopathic therapy based on natural environment has become increasingly
popular in recent years with increasing popularity and acceptance. Actually, as early
as in the 1950s, research on the influence of natural environment on mental health had
already been conducted in foreign countries, and natural environment was believed to
meet individual healing needs and be better for reducing stress, anxiety and depression [6];
meanwhile, a series of classical theories including the Arousal Theory, the Biophilia Hy-
pothesis, the Savanna Hypothesis, the Attention Recovery Theory as well as the Stress
Recovery Theory had been developed [7]. In China, after the reform and opening-up,
the rapid urbanization and industrialization, along with the fast pace of production and
lifestyle posed some negative impact on people’s health, reducing a large number of peo-
ple into a state of sub-health, with their demand for physical and mental health being
constantly upgraded. In this context, some sunrise industries such as forest healthcare,
natural tourism and horticulture have been booming in China. However, academically
speaking, there’s still a lack of systematic summary of researches on the relationship be-
tween natural environment and mental health in China, as well as a lack of comparison
with related foreign research achievements, which hinders the further development of the
field in China.

Therefore, in order to understand the research progress of this field in China, we col-
lect the domestic literature on the relationship between natural environment and mental
health systematically, and then analyze the main research topics, perspectives and methods;
also, we compare the Chinese and international research in the area; finally, based on
the analysis, a future research framework for this field in China is proposed. In general,
this paper will contribute to the existing literature in the following ways. On one hand,
based on the database of CNKI, the authors conduct a scientific literature analysis on this
area in China, which illustrate the general situation in this field, evaluate the gap between
China and the world, and also form a knowledge system and lay a preliminary foundation
for the future research. On the other hand, as the developing country, Chinese people are
becoming more and more interested in health and looking forward to achieve health recov-
ery through travel, vacation and other leisure ways; in this context, this paper puts forward
the further research framework on this field mainly from the perspectives of tourism and
geography, in order to make more deeply aware of the various roles, complexity and spatial
differentiation between natural environment and mental health. Besides, this paper will
offer some reasonable insights into a more characteristic research direction in the future,
to support the deepening, China’s Ecological Civilization and provide some experiences
for other countries.

2. Literature Overview
2.1. Literature Collection

China National Knowledge Infrastructure (CNKI) is the world’s largest Chinese
knowledge portal, and also an important participant and witness in the development
of digital libraries in China. With CNKI as the basic database, the authors searched for
literature by using “natural environment and mental health”, “forest and mental health”,
“grassland and mental health”, “landscape and mental health”, “gardening and mental
health”, “plants and mental health”, “park and mental health”, “green space and mental
health” and “coast and mental health” as themes respectively, with the time of publishing
and updating set as “unlimited”. As a result, a total of 742 papers and articles were collected.
Then we set the criteria of inclusion/exclusion as follows: (1) Repetitive and uncorrelated
literature was excluded; (2) newspapers, conferences, yearbooks and books were excluded,
but only academic journals and dissertations were retained. Finally, 119 sample articles
of high relevance to the research became available, including 95 periodical papers and
24 master’s thesis and doctoral dissertations. The process of sample literature collection is
shown in Figure 1.
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Figure 1. The process of literature collection.

2.2. Research Process

Through statistical analysis on the 119 sample articles, the paper drew up a diagram
of the literature distribution by year (Figure 2). The result showed that research in China
regarding the relationship between natural environment and mental health started from
the 1990s, and developed through three stages in general.
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Figure 2. The annual distribution of literature on the relationship between natural environment and
mental health in China.

(1) The embryonic stage (prior to 2000). In the 1990s, the effect of natural environment
on mental health began to attract attention of Chinese scholars, nearly sixty years later than
in foreign countries. Research at this stage in China was featured by limited achievements
and simple perspectives and methods. Only six articles were available, focusing on mean-
ing of forest bathing, its underlying mechanism in mental health and empirical research
on forest bathing in schizophrenia therapy. As for research methods, qualitative methods
were mainly used at this stage.

(2) The start-up stage (2001-2008). The prevalence of mental health problems increas-
ingly attracted close attention of countries worldwide. At this stage, Chinese research on
the relationship between natural environment and mental health was expanded in both
achievements and perspectives, and a total of 20 articles were available. Chinese scholars
started to pay attention to research on the impact of natural landscape such as forests
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and oceans and artificial ecological environment such as gardens, gardening and urban
green space on mental health. In terms of research methods, quantitative research such
as questionnaires and mathematical modeling started to emerge, but qualitative research
remained predominant at this stage.

(3) The stage of initial development (since 2009). At this stage, the number of articles
in the field kept increasing and nine articles became available annually on average. Sev-
eral factors were associated with these achievements. For example, with the improvement
of the living standards, Chinese people paid more and more attention to health; besides,
the intensified pressure on urban residents steered a large number of people towards nature
for escape from daily life and work. Hence, the role of nature tourism, outdoor sports,
urban green space and other natural elements in mental health came into the academic view.
In this phase, the research topics were extended to the mechanism and empirical research
on the effects of underlying elements of natural environment on mental health. Mean-
while, some new quantitative methods such as structural equation modeling, experimental
method and regression modeling emerged one after another.

2.3. Research Fields

Statistical analysis of the sample literature showed that the disciplines engaged in the
research on the relationship between natural environment and mental health in China were
mainly forestry (landscape architecture), agronomy (horticulture), psychology, medicine,
sports science, tourism, ecology, education and geography. As for the 119 sample articles,
the 95 periodical papers were published in over 60 periodicals (Table 1), with the majority
published in forestry, agronomy and medicine periodicals; the 24 Master’s Thesis and
doctoral dissertations were mainly focused in forestry and tourism, among which Beijing
Forestry University, Northwest Agriculture and Forestry University and Chinese Academy
of Forestry were the three universities and research institutes that published most.

Table 1. Distribution of research results in journals on the relationship between natural environment and mental health in

China.
Type of Periodical Number of Papers (I;;rif{;:;ga; Subject of Research
Health mechanism of forests and
Forestry 41 43.2% gardens, and their impact on
mental health
o Impact of green space on mental
Agronomy 16 168% heslth andghortic1p11tural therapy
Healing gardens, horticultural
Medicine 13 13.7% therapy and natural impact factors
for mental health improvement
Relationship between close contact
Psychology 6 6.3% with nature and mental health,
ecological psychology, etc.
S . o Outdoor experience for mental
ports science 4 4.2%

Tourism

Ecology

Education

Geography

Others

health improvement
Forest healthcare tourism, tourism
4 4.2% activities and mental health
of tourists
Green space and residents’ mental

3 3.1% health, marine ecological health and
mental health
1 1.1% Psychological tourism
1 11% Study on stress relief and recovery of
’ fatigue in urban natural environment
6 6.3% Healing gardens, restorative

environment, etc.
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2.4. Methods Used in the Literature

Based on the sample literature, we found that in the domestic research on the relation-
ship between natural environment and mental health, quantitative research accounted for
about 48.7% and qualitative research for about 51.3%. Among the quantitative research,
questionnaires and experimental methods were the main methods used, contributing to
50.0% and 34.5% respectively; structural equation modeling, regression modeling and other
mathematical modeling were also important quantitative methods, which were mostly
used in research on changes with mental health level of different social groups after contact
with natural environment, as well as in research on impact of forest healthcare tourism on
stress relief. Among the qualitative research, induction, literature analysis and interviews
were the main methods, accounting for 60.7%, 26.2% and 13.1% respectively, and they were
mainly used in research on the underlying mechanism of natural environment elements
such as forests and gardens for mental health promotion, related literature review and the
participants” perception of mental health status (Table 2).

Table 2. Main research methods used in the research on the relationship between natural environment
and mental health in China.

Representative

Research Methods Research Topics Authors

Positive effect of nature
on human, forest bathing, Zhang, 1995; Xiao,

Induction ecological psychology, 2004; He, 2016 [8-10]
etc.
Research progress in
et b 20z Sl
Qualitative Literature analysis p .y & & 2018; Wen et al., 2012
in urban green space, [11-13]
psychological well-being
in parks, etc.
Ecological environment
. an.d.mental sta.te (,)f Wang, 2009; Ma et al.,
Interview citizens, tourists
. 2010 [14,15]
behavior and pressure
transfer
Empirical research on the Wang, 2012;
Questionnaire effect of nature on mental Chen et al., 2017
health [16,17]
’ Emplrlcal research on the Wang, 2018; Liu, 2019
Experiment impact of nature on [18,19]
mental health !
Quantitative Structural equation Perception research on Zheng et al., 2017;
modeling forest healthcare tourism Mo, 2019 [20,21]
Benefit of urban green
Regression space for residents’ Tan et al., 2018;
modeling health, impact of urban Zhang, 2019 [7,22]
park on people’s health
Mathematical Evaluation research on
modeling urban forest healthcare Han, 2011 [23]

3. Research Topics

After analyzing the contents of the sample literature, we summarized that the domestic
research on the relationships between natural environment and mental health mainly into
four fields, namely ecological psychology, impact of natural ecological environment on
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mental health, impact of artificial ecological environment on mental health and impact of
nature tourism on mental health.

3.1. Ecological Psychology: Theory Development on the Effect of Natural Environment on
Mental Health

Absence of nature for human (namely separation of human and nature) is the natural
root of various mental health problems that occur frequently in the modern society [24].
Ecological psychology, which originates from the alienation of human from nature, at-
tempts to restore the bond between human and nature, as well as stimulate human to
return to nature; furthermore, it highlights the psychological value of natural ecological
environment, and resorts to the restorative property of nature to promote physical and
mental development and cure psychological and mental diseases [15]. Though ecologi-
cal psychology is a branch of psychology proposed by Roger Barker in the 1940s-1970s,
academic consensus has not been reached on its concept and research object currently
in China, yet what is universally recognized is the ecological psychology in dichotomy.
One is “ecological psychology of ecology”, which attempts to apply theories and methods
in ecology into psychology and highlights the ecologization of psychology. The other is
“ecological psychology of ecological crisis”, which targets environmental problems and
stresses the importance of re-examining ecological environment crisis from the perspective
of psychology seeking the underlying causes of ecological environment problems [25]. Cur-
rently in China, quite a few scholars believe that ecological psychology includes ecological
psychology in the narrow sense and that in the broad sense, with the former referring to
the ecologization trend of psychological research and the latter including both the former
and ecological psychology paying close attention to ecological crisis [26,27].

Psychological value of natural environment for human is one of the major subjects
in ecological psychology research, and it mainly includes developmental, healing, spiri-
tual and self-fulfilling value [28]. Domestic scholars kept conducting empirical research to
verify such psychological value. For instance, Ma et al. devised a mental adjustment tests
of citizens in Yamalike Mountain and demonstrated in results that natural environment
had significantly positive influence on mental adjustment ability of human [29]. Based on
the surveys on contact of youths with nature in Zhuhai, Chen et al. believed that close
contact with nature of youths in Zhuhai could reduce problems with their conduct, hyper-
activity and attention, and enhance their peer interaction [17]. Generally, on the basis of the
psychological value of natural environment, many scholars came up with various ecologi-
cal therapies such as wilderness therapy, natural environment therapy, outdoor therapy,
forest therapy and horticultural therapy [9,16,30].

3.2. Research on the Impact of Natural Ecological Environment on Mental Health
3.2.1. Impact of Forest Environment on Mental Health

(1) Health Factors

In the forest environment are many health factors helpful for physical and mental
development. These factors play an important role in relieving mental stress and pro-
moting mental health; therefore, the forests environment attract widest attention in the
domestic research.

The first health factor is the particular climate environment in the forest. The special
underlying surface conditions bring forest areas a special climate, namely, forest climate.
The forest climate is featured by less solar radiation, vertical distribution of light inten-
sity, limited daily and annual temperature range, high humidity and low wind velocity.
Such pleasant climate environment helps regulate human nervous system, improve respira-
tory and digestive functions, enhance human immunity, bring physical and mental comfort,
and ease stress [31]. The second health factor is aero-anion. The aero-anion has many
functions, such as sterilizing and reducing dust, cleaning air, improving immunity, en-
hancing cardiopulmonary function, adjusting the central nervous system, improving sleep,
easing stress and anxiety, as well as relieving fatigue [11,32], earning it the popular name
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as air vitamin and longevity factor. In the forests, the aero-anion concentration can reach
as high as 10,000/ m3, which is 50 times that in street shade areas and 200 times that in
cities [33]. The third health factor is phytoncidere. In fact, forest plants generally release
massive volatile substances, namely, phytoncidere. The volatiles, which are usually of
high physiological activity [34], play an important role in many ways such as sterilizing,
anti-inflammatory and anti-cancer, and are also helpful for relieving fatigue, easing tension,
bringing pleasure, stabilizing mood and refreshing mind [35]. The fourth health factor is
the acoustic environment in forests. Forests exert an important effect of noise reduction
and woods in a large area can reduce noise by 26-34 decibels [36]. So, as a “natural si-
lencer”, forests can create a quiet local environment, reduce restlessness of human and
bring pleasure in mind [37]. Usually, in forests are various sound elements such as sounds
of animals, water, wind and rain, and these harmonious sounds enter human body via
hearing organs and mind, producing resonance reactions with cells in the body, which is
helpful for easing fatigue and nervousness [38]. Finally, the fifth health factor is forest
landscape, which mainly consists of plants, flowers and grass of different colors and clear
water. Green is the keynote of forest landscape, and the high “green looking ratio” makes
people peaceful, relaxed and comfortable, thus creating a sound mental state [10]. Gener-
ally, these five health factors of the forest environment jointly work on the nervous system
of human body and exert combined effect to promote improvement of mental activities
and health level.

(2) Influential Effect

As a restorative environment, forest environment as well as the forest-related activities
exerts significant effect on relieving stress of human, which has been verified by quite
a few empirical studies in China. For instance, based on Attention Restoration Theory
and Stress Relief Theory, Zhu, Zheng et al., and Mo constructed the forest tour experience
scale, perceived effect scale and restorative experience scale, and then discussed the effect
of forest tour activities for easing stress of visitors and adjusting the sub-mental health
state. In conclusion, they believed the forest environment played a promoting role in stress
relief [20,21,39]. Besides, forests were also important for easing anxiety and improving
state of mind [40]. Based on Self-Rating Anxiety Scale (SAS), Zhang et al. studied the
change of anxiety status of visitors before and after visiting Jingshan Forest Park in Jiangxi,
and found that forest environment was effective in relieving symptoms in the anxiety
scale [41]. Furthermore, several factors were found to contribute to the adjustment effect
of forest environment for human mental state, and these factors mainly included visit
frequency, duration of stay, and structural types of forests; generally speaking, 1-2 visits
monthly, duration for more than two hours in the forest environment and the semi-closed
forests were optimal [19,42]. Besides, Hao et al. found that varied types of sound in forests
had different influence on human mental state, with sound of birds, flowing water and
wind stirring leaves better striking a chord with human body and enhancing pleasure [43];
this was related to multiple factors such as type of sound source, frequency, loudness,
timbre, area of space, visual landscape and evaluation entity [24]. Finally, as the embod-
iment of the combined effect of forest environment, forest bathing plays an important
role in the schizophrenia treatment. For instance, Li et al. divided the 848 schizophrenic
patients into two groups, the forest bathing group and the group of closed-off management
with chlorpromazine, and found that forest bathing showed significant effect for all the
schizophrenic patients [44].

(3) Regulatory Measures

In view of the psychological value of forest environment for easing stress, improving
mind state and treating schizophrenia, the relevant planning and design of forest bathing
places and forest health resorts have become popular. Since forest bathing was introduced
into China in the 1990s, scholars started to discuss its healthcare value both physiologically
and mentally [8,45]. Meanwhile, along with the development of forest therapy and the
“great health industry” in China, the site selection, product design and the auxiliary facilities
for forest bathing places became the main research topics. It was admirable to locate the
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forest bathing places in forests 20-50 km away from large and medium-sized cities and
more than 20 km away from industrial and mining areas or downtown areas, with mild
topographic relief, slope of no greater than 20° and clean drinking water and flowing water;
besides, the forests which could develop into forest bathing places should enjoy high forest
coverage, rich varieties of trees and high air cleanliness [46,47]. In addition, both hardware
facilities and software facilities should be considered when developing forest bathing
places and forest health resorts. Development of the hardware facilities generally included
selection of tree varieties, design of walkways, rest stops, signage system, fountain facilities,
water (medicated) bathing places, amusement and entertainment areas, accommodation
facilities, catering service, safety facilities as well as medical facilities [35,47]; development
of the software facilities was mainly about design of forest convalescence products and
activities, such as forest music, forest dance, forest painting, forest catharsis activities and
healthy catering [48].

3.2.2. Impact of Coastal Environment on Mental Health

Coastal areas, with scenic natural landscapes and favorable convalescence conditions,
have become important natural places for relaxing body and releasing pressure. Coast,
as an important ecosystem on earth, is a major choice for people to conduct outdoor
activities, experience nature and promote mental health [49]. Generally, the comprehensive
convalescent factors in the coastal environment such as sunbath, sea bath, air bath and sand
bath could eliminate ambivalence and nervousness of the retired military convalescents,
ease their depression and improve their mental state [50]. In China, there are several famous
tourism destinations, such as Sanya city. Sanya city is a famous health tourism destination
in China because of its high air quality, sound sunshine conditions and favorable beach
environment, as well as its comprehensive convalescent factors such as sunbath, air bath
and sea bath; these factors could significantly relieve anxiety, agitation and melancholy
of the convalescents at Sanya Sanatorium [51]. Although the coastal environment plays
a vital role for people’s mental health, Chinese research in this field presently remains
limited compared to its function on people’s physical health, and only three related articles
are available.

3.3. Research on the Impact of Artificial Ecological Environment on Mental Health
3.3.1. Impact of Urban Green Space on Mental Health

Green space, as an integral part of urban ecosystem, not only plays an important
role physically in adjusting temperature and humidity, reducing noise, breaking wind and
fixing sand, and improving urban microclimate, but also is increasingly recognized and
verified in its psychological wellbeing benefit. Urban green space was a typical open green
natural environment and performed healthcare functions by evoking human’s natural
attributes, improving the living environment conditions, stimulating the five senses of
human body and providing activity support for human [52]. Furthermore, the urban
green space could effectively ease mental stress and anxiety, bring comfort, adjust negative
emotions, and thus improve urban residents’ mental health state [12]. Urban green space
also offered places of recreation, activities and exercises to urban residents, and these
exercises and social activities played a promoting role for the residents’ mental health [53].
Among urban residents, different social groups perceived the mental health benefit of green
space differently, with the elderly, the highly educated and the females better recognizing
its benefits [7]. The mental health benefit was also related to such factors as frequency of
green space use by residents, quantity of green space, as well as their quality and sanitary
conditions. In general, higher frequency of use indicated better mental health state of
residents [54]; better conditions of green space environment generated higher life quality
as perceived by residents and stronger positive emotions [6]. Therefore, close attention
was paid to the design of urban green space. For example, Ying proposed the health
design methods including green planting, color environment, health-preserving plants
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and ecological space for the accessory green space of medical institutions as well as the
residential green space [55].

3.3.2. Impact of Garden Landscape on Mental Health

Plants are the main expressions and also the main materials of garden landscape,
and the garden landscape consisting of plants as the predominant part is diversified. Do-
mestic scholars studied the psychological impact of garden landscape on human mainly
from the perspectives of shape, color and odor. In general, the plants could be generally
divided by shape into the natural plant landscape and the geometric plant landscape
(artificial landscape with regular patterns after artificial trimming). Research based on
the emotion scales demonstrated that the natural plant landscape better eased tension
and promoted positive emotions than the artificial plant landscape [56]; the indicator of
electroencephalogram (EEG) change showed that the broad-leaved forests had greater
positive impact on human’s mental state than the conifer-broadleaf forests and conifer-
ous forests [57]. Here was an interesting finding. The shape of peonies posed different
psychological influence on human at different stages, including leaf expansion, initial flow-
ering, peak flowering and late flowering. The three psychological indicators of the body;,
namely fatigue, anger and depression recorded the lowest value during the stage of peak
flowering, which indicated that peonies during peak flowering could best relieve body
fatigue, depression and other negative emotions [58]. Moreover, the garden plants of differ-
ent colors had different effects in improving mood and adjusting emotions. Specifically
speaking, green plants improved mental health best, including recovery from negative
emotions such as tension, depression and fluster [18]; red and yellow plants brought people
positive emotions such as joy and excitement; purple plants could effectively promote
human body to relax and reduce anxiety, fatigue and anger; pink, white and blue plants
could lower the level of body vitality [37,59]. As for plant odor, the related research con-
centrated on the aromatic plants. Aromatic plants were the collective name for the plants
containing essential oil, volatile oil and nonvolatile gum, and mainly included four types,
namely aromatic wood plants, aromatic grass plants, aromatic flower plants and aromatic
fruit plants [60]. Besides the functions of air purification, sterilization and disinfection,
the aromatic plants could help eliminate fatigue, ease stress, and relieve anxiety and de-
pression [61]. For instances, the aroma of mint could stimulate imagination; the aroma of
rose could trigger delight; and the aroma of lavender could ease anxiety [62]. Because of
the healthcare function of the aromatic plants, aromatherapy was continuously applied
to the treatment of mental diseases, cancer and delivery currently [63]. There were some
important factors affecting the psychological effect of garden landscape, gender being one
of them, but the research conclusions in China were inconsistent. For instances, with EEG
change as a psychological evaluation indicator, the result of study by Kang et al. suggested
that the plant landscape posed a greater effect of stabilizing emotions among males than
females [64], but Liu et al. held that physical tension of females was eased in mountain
forest and wetland landscape to a better effect than males [65].

3.3.3. Impact of Gardening Activities on Mental Health

Horticultural therapy was mainly used in the United States after the Second World War
to treat psychological trauma of soldiers after war, and it referred to an effective method of
improving physical and mental state with plant cultivation and gardening activities [66,67].
Generally speaking, horticultural therapy mainly used plant color, plant aroma, plant diet
and gardening activities to work on and adjust human body through sight, taste, smell,
hearing and touch [68]. As horticultural therapy was functional in relieving pressure,
improving mental state and enhancing social skills, it was currently used mainly as an
adjunctive therapy in prevention and treatment of physical and mental diseases of the
senile, the young, patients with mental diseases, the retarded, the disabled and socially
vulnerable groups [69].
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At present, gardening activities are widely used in treating mental diseases in China.
For example, gardening activities could effectively reduce loneliness, flinch, delusion and
hallucination of the schizophrenic patients, help recover the brain functions, arouse the
patients’ interest in life and help improve their self-care ability in daily life and social
adaptability [70-72]. Combination of gardening activities and healing gardens also showed
some effect in psychological intervention with autistic children [7,73,74]. Besides, in the
process of mental disease treatment and sub-health improvement, horticultural therapy
could ease anxiety of the hospitalized mental disease patients [75], reduce alienation of the
middle school students [76], and alleviate the negative emotions of the college students such
as inferiority, anxiety and depression as well as eliminate their tension and anxiety [77,78].
Meanwhile, gardening activities brought pleasure to 80% of the elderly [79], and also
helped with the psychological rehabilitation of the earthquake victims [80].

3.4. Research on the Impact of Nature Tourism on Mental Health

Nature tourism was a type of tourism based on natural environment and natural
resources out of the intrinsic human need of contact with nature [81]. In the process
of nature tourism, sightseeing, mountain climbing, drifting and other activities brought
human body into full contact with nature and could ease tension and fatigue, and thus
significantly alleviate anxiety of the tourists [3,82,83]. In general, nature tourism played
a mediating role in pressure perception and pressure transfer of tourists and was signif-
icantly effective in adjusting spiritual life and easing pressure of employees [14,84,85].
Given the positive effect of nature tourism on human’s mental health, Lushan Mountain
in Jiangxi province, Hangzhou in Zhejiang province, Huangshan Mountain in Anhui
province, Songshan Mountain in Henan province and many other tourist scenic spots
in China have developed many health tourism projects as represented by forest bathing,
sun bath, sea bath, hot spring bath, medicated diet, Qigong, healthcare exercise, Tai Chi
and Five-Animal Exercise [86]. Moreover, a few scholars proposed the concept of “psycho-
logical tourism” [87], which believed that the professional psychological counseling and
therapy during tourist activities could promote mental health of the participants [88]. How-
ever, research on “psychological tourism” currently only dwells on the proposal of concept
and summarization of psychological effect, without support from empirical research.

4. Discussion and Conclusions

As mental health problems are getting popularized, research in China on the rela-
tionship between natural environment and mental health exhibits the trend of growing in
recent years, with the following characteristics in general.

(1) Chinese research on the relationship between natural environment and mental
health started in the 1990s, nearly sixty fifty years later than that in foreign countries;
during 2001-2008, with the increasing mental problems emerging in China, more and more
scholars engaged in this research; after 2009, as the health awareness of Chinese people
was rising and the pressure for urban residents was intensified, the academic research
in this field became increasingly popular. The research in China mainly concentrates
on the progress of related research overseas and the localized application of overseas
Arousal Theory, Attention Restoration Theory and Pressure Recovery Theory as well as
some empirical studies, the theoretical innovation is insufficient. Moreover, regarding the
natural elements, though the research focuses on discussing the relationship between
forests, garden landscape, gardening activities and nature tourism and mental health,
with some results already yielded, yet the analysis is mostly confined to one natural
factor and its psychological effect, with the comprehensive research on psychological
effect of natural environment remaining to be conducted. In other countries, however,
apart from focusing on the positive effect of natural environment on mental health m,
greater attention is paid to the influencing mechanism underlying the mental health
promotion of natural environment [92-94], the comparison among different types of natural
environment on their effect on mental health [95,96], in both macroscopical scales and
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microcosmic scales (the research in China is mainly in microcosmic scales) [97,98], as well
as the relevant theoretical studies [99,100]. Besides, some of the foreign studies believed
that certain natural environment may have negative effects on mental health of some
individuals. For example, Milligan and Bingley found that although woodland could calm
some participants, it created anxiety and uncertainty for the others [101].

(2) Effect evaluation of natural environment on mental health is an important part
of research in the area both inside and outside China. Chinese research on mental well-
being benefit of natural environment remains under initial development, without a well-
established evaluation system. In general, two method systems, subjective evaluation
and objective evaluation, have been preliminarily developed (Table 3). To be specific,
subjective evaluation, based on psychological testing, mainly describes the perception of
respondents in the process of experiments and generally uses scales and questionnaires to
measure the mental state of respondents and its changes. Scales commonly used include
Profile of Mood States (POMS), Self-Rating Anxiety Scale (SAS), Positive and Negative
Affect Scale (PANAS) and State-Trait Anxiety Inventory (STAI), which are also widely
used globally [102,103]. For instance, Marselle et al. adopted Perceived Stress Scale and
Positive and Negative Affect Schedule to compare the mental well-being benefit of walking
in natural environments with that in urban environments [104]. Objective evaluation in
China usually uses electronic instruments to measure physiological indices of respondents
such as EEG, heart rate, respiratory rate and skin conductance response, which reflect the
changes with mental state of the respondents. Moreover, the major data sources of the two
kinds of evaluation in China is the primary data on the participants, while the data source
in other countries are relatively diverse, such as use of smartphones [105], data from centers
for disease control or similar departments [97] and national projects [106]. Furthermore,
Chinese researchers mainly use either subjective or objective method, lacking research
with the methods combined, and under the impact of experimental apparatus, evalua-
tion indices and evaluation standards, comparability among result of researches is not
high [107]; while foreign research usually combines the two [108], being more comparable
and scientifical in conclusions.

(3) The research on the relationship between natural environment and mental health in
China is conducted mainly by scholars in different fields, who have conducted the studies
from different perspectives based on their own specialty, leading to results that are rather
scattered and less systematic. On the whole, the academic groups engaged in this field are
rather diversified, covering multiple disciplines including forestry, agronomy, medicine,
psychology, sports science, tourism, ecology, education and geography, among which
forestry plays a dominant role in the academic community. In comparison, it” quite differ-
ent in the international academic community, where environmental sciences and health
sciences pay more attention to this research. As for the research methods, the qualitative
methods such as induction and literature analysis have been widely applied in China, and,
the quantitative methods represented by questionnaires and experimental methods are
used into related empirical research. In recent years, some quantitative methods such as
structural equation models, regression models and other mathematical modeling start to
emerge. They support the research to evolve from simple qualitative analysis to semi-
quantitative and quantitative cross-over research, thus deepening the data analysis and
improving the variable explanation ability on the key topics.

Table 3. Main evaluation index of psychological effects of natural environment on mental health

in China.
Method of Evaluation Way of Evaluation Content
Respondents choose a scale of
L . N . words and use multiple pairs
Subjective evaluation Semantic differential (SD) of adjectives to indicate

their feelings.
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Table 3. Cont.

Method of Evaluation Way of Evaluation

Content

Profile of mood states (POMS)

Calculation of POMS index:
Total score of 5 negative mood
states (tension, anger, fatigue,
depression, confusion) minus
score of 2 positive mood states
(vigor, friendliness), and then
plus 100 for further revision.

Symptom Checklist 90 (SCL-90)

Severity of symptoms is
divided into five grades: 1 (no
symptom)-5 (rather severe)

Self-Rating Anxiety Scale (SAS)

Delimitation value of SAS is
50 points. >70 indicates
severe anxiety, 60-69
moderate anxiety, 50-59 mild
anxiety, and <50 no symptom.

State-Trait Anxiety Inventory
(STAI)

STAI is divided into four
dimensions: anger,
depression, vigor and fatigue.
Each question has a score of
1-5. In each dimension, the
higher the score, the severer
the emotion of respondents.

Hamilton Anxiety Scale (HAMA)

All the items of HAMA have a
score of five grades among
0—4. 0 represents no symptom,
1 mild, 2 moderate, 3 severe
and 4 rather severe.

Self-reporting of sub health status
(SRSHS))

For rating, >70 points means
disease status, 30-39 points
health status and 40-69 points
sub-health status.

Positive and Negative Affect Scale
(PANAS)

PANAS consists of two
sub-scales, Positive Affect
(PA) and Negative Affect

(NA). Each of the two
sub-scales includes 10 items
describing emotions with a
5-grade score (from 1 = none

to 5 = very strong).

Mood change diagram

There are 5 expressions in
total to reflect subjective
feelings.

EEG change

A wave is mostly adopted to
reflect awake and relaxed
state of human brain.

Objective evaluation -
Change with heart rate,

respiratory rate and skin
conductance responses

Physiological indices usually
can indicate
psychological status.

5. Prospects

China’s economic and social development has entered a brand-new stage at present,
which is fundamentally different from the previous stage of food and clothing problem.
At this stage, people are showing great interest in pursuing health and a better life; and they
not only pay attention to medical treatment and health, but also hope to achieve health re-
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covery through travel, vacation and other leisure ways, so as to cope with the intense urban
pressure of work and life. Besides, China’s tourism environment is quite different from the
others, which has combined both natural environment and cultural factors; and in a travel-
ing environment different from the one people always live in, the existence, creation and
reconstruction of various natural environments could act on people’s psychological feelings
through different detailed projects, thus producing therapeutic or healing effects. In this
context, this paper will put forward the following research ideas for this field mainly
from the perspectives of tourism and geography, in order to make the researchers more
deeply aware of the various roles, complexity and spatial differentiation between natural
environment and mental health. Meanwhile, we hope that it will offer some reasonable
insights into form a more characteristic research direction in the future, to support the
deepening, China’s Ecological Civilization and the building of a Beautiful China.

5.1. Learn from the Overseas Experience in This Field

It's suggested to systematically summarize the international research on the relation-
ship between natural environment and mental health, mainly regarding its development
background, development process and research subjects. We should also study the cor-
responding relationship between natural environment and mental health as well as their
periodical characteristics in other countries. In addition, the basic influencing factors,
influencing mechanism, and regulatory measures for natural environment affecting mental
health in foreign countries need to be summarized. Finally, it’s necessary to discuss the
current status and main problems in this field in China in comparison with the international
research, to get a full picture clearly in the area.

5.2. Identify the Impact Factors of Natural Environment Influencing Mental Health

Impact factors (namely health factors) behind the influence of natural environment on
mental health should be scientifically identified. Based on the evaluation results of body
comfort, the formative indicators of various natural factors (such as temperature, humidity,
air quality, wind velocity) and their combination ways should be analyzed and evaluated.
What's more, the comparative research on the impact of various natural landscapes and
landscape graphic structure models on mental health should be enhanced, which could
guide the improvement of natural environment, such as natural scenic spots and urban
green space, and other ecological factors of landscape. As well, some population groups,
such as children, adolescents, the middle-aged (working) people and the elderly, should be
particularly considered in the future research, and certain impact factors on the population
groups should be discussed.

5.3. Establish an Evaluation System on Psychological Effect of Natural Environment

Scientific evaluation methods need be developed in order to evaluate the mental
health benefit of natural environment factors of different types. In general, an evaluation
system integrating the subjective evaluation based on psychological testing and the ob-
jective evaluation based on physiological indices should be established, and meanwhile,
a unified experimental tool kit including sphygmomanometer, heart rate monitor and
multipurpose polygraph should be developed to ensure that the evaluation methods are
scientific and the research results are comparable. Moreover, the comparative research on
the psychological effects between natural and artificial ecological environment should be
reinforced in the future.

5.4. Strength the Study on the Utilization and Influencing Mechanism of Natural Environment on
Mental Health

Natural environment of multiple scales and types in the different regions need be se-
lected for comparison. On such basis, the typical utilization modes of natural environment
on mental health should be summarized, with their individual features, common features
and forming reasons to be revealed at the same time. It’s important to popularize the
application value of natural environment, and we ought to develop such leisure products
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as forest health, forest tourism, coastal tourism, nature tourism, garden visiting as well
as gardening practice. We also need to discuss the consequences of different utilization
modes, along with their changing process and the interactive characteristics of various
natural factors. Furthermore, efforts should be made to tap into the potential of different
natural environment factors in preserving mental health, and come up with utilization
modes compatible with the characteristics of the natural environment.
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