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ABSTRACT

Therapeutical landscape, restorative environment, horticultural therapy, and healing garden are phrases that embody concepts recognized
with increasing importance in the field of landscape architecture and design in the 21* century. Therapeutical landscape involves the use
of natural landscape in therapy for people in healthcare facilities and for the general well-being of other users. Studies have shown that the
interaction between nature and people leads not only to physical and mental healing, but also spiritual healing. Therapeutic, or healing,
environments expand upon a holistic approach to care, addressing physical, psychological, and emotional well-being through a
commitment to the overall healing experience and quality of life for the patient, resident, staff, and families. This article aims to report on
and summarize various studies on the healing effect of natural landscape and horticulture activities in Taiwan. These studies and cases
involve diverse populations, including hospitals, retirement communities, leisure farms, and nature-based recreational areas. In Taiwan,
many studies indicate that healthcare facilities and hospitals interested in providing opportunities for horticultural therapy enable patients
to work with plants. Other nature-based environments such as leisure farms and recreational areas are also looking for evidence of the
beneficial natural experiences. It is believed that seeing and participating in daily contact experiences with nature — especially healthy
(ecology) nature — benefit people’s health; not only do plants provide visual enjoyment, but activities within nature are satisfying and

therapeutic for many.

Keywords: health benefit, horticulture therapy, restorative environment
Abbreviations: ART, attention restoration theory; AWMSI, area-weighted mean shape index; BVP, blood volume pulse; EEG, electro-
encephalography; EMG, electromyography; HR, heart rate; MSI, mean shape index
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INTRODUCTION

Environmental psychology, horticulture, outdoor recreation,
and other human-environment interaction fields of study
have long been interested in the influence of nature and
plants on human well-being. In the 1970s, researchers ex-
ploring the psychological role of nature applied psychomet-
ric measures to investigate the environmental perception
and cognitive states of human subjects in natural environ-
ments (Kaplan 1973; Ulrich 1979). Since the 1970s, how-
ever, some researchers have begun to investigate the effects
of landscapes and/or views of nature on the participants’
biological as well as psychological responses to different
environments (Ulrich 1981, 1983, 1986). Studies have found
that exposure to environments with plants can have both
physiological and psychological benefits (Ulrich 1981,
1983, 1986; Hartig et al. 1991; Ulrich and Parsons 1992). In
addition, experiences in nature and/or wilderness environ-
ments can help with stress management and be restorative
(Kaplan and Kaplan 1989). The “soft” fascination of beauty

in nature enhances mental health in terms of recovery from
mental fatigue and generates opportunities for cognitive res-
toration (Herzog et al. 1997; Chang and Chen 2005).
Therapeutical landscape, restorative environment, horti-
cultural therapy, and healing garden embody concepts re-
cognized with increasing importance in the fields of land-
scape architecture and design in the 21* century. Some peo-
ple living in urban environments feel more nervous, more
anxiety, and more fatigue after their daily high-pressure
lives. Many people are not working for material gain, but
are more concerned with their spiritual happiness, peace,
and relaxation. In such circumstances, natural scenery is
important with regard to its therapeutic and health benefits.

What is a “therapeutical landscape”?

A therapeutic landscape involves the use of natural land-
scape in therapy for people in healthcare facilities and for
the general well-being for others. It provides a mechanism
for urban residents to release their stress caused by high
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pressure working environments (Ulrich ef al. 1991; Parsons
et al. 1998) and reestablish mental restoration (Kaplan and
Kaplan 1989; Hartig ef al. 1991; Van den Berg et al. 2003).

According to Pelka (1999), access to a therapeutic land-
scape is a way to achieve wellness through relaxation and
recovery. In addition, it cooperates with physical and psy-
chological treatment to improve one’s health. Kaplan and
Kaplan (1989) proposed the Attention Restoration Theory
(ART), which established a good theoretical basis for fur-
ther studies on therapeutic landscapes. Meanwhile, Ulrich
(1983) proposed the stress recovery-related psychophysio-
logical environment, which supports the benefits of natural
environments.

Why might natural environments serve physiological,
emotional, and attentional restoration better than urban sur-
roundings? The research cited earlier stemmed from one or
both of the two theories mentioned; although these theories
share some common features (Hartig and Evans 1993), they
deal with different antecedents and emphasize different res-
toration outcomes.

ART (Kaplan and Kaplan 1989; Kaplan 1995) comple-
ments analyses of overload in urban environments (Mil-
gram 1970; Cohen 1978) by proposing factors that work in
the renewal of a depleted capacity for directing attention.
According to ART, restoration from directed attention
fatigue occurs by creating psychological distance from rou-
tine mental contents (being away) in conjunction with ef-
fortless, interest-driven attention (fascination) sustained in
coherently ordered environments of substantial scope
(extent) when the person’s inclinations match the demands
imposed by the environment as well as the environmental
supports for intended activities (compatibility). Kaplan and
Kaplan (1989) argue that these four factors commonly rate
at high levels in natural environments.

Ulrich’s (1983) alternative theory about restorative
environments emphasizes the physiological and emotional
changes that can occur while viewing a scene after a situa-
tion involving challenge or threat. Ulrich (1983) proposes
that perceiving particular qualities and contents in a scene
can support psychophysiological stress recovery. Moderate
depth, moderate complexity, the presence of a focal point,
gross structural qualities, and natural contents such as vege-
tation and water can evoke positive emotions, sustain non-
vigilant attention, and restrict negative thoughts, thereby
aiding the return of autonomic arousal to more moderate
levels (Fredrickson and Levenson 1998; Shapiro et al.
2001).

Contact with nature promotes health and well-
being

People with access to nearby natural settings have been
found to be healthier overall than those without such access.
In the long-term, indirect impacts of “nearby nature” also
include increased levels of satisfaction with one’s home, job,
and life in general (Kaplan and Kaplan 1989).

Parks first designed in the nineteenth century, resulted
from city officials’ strong belief in the possible health ad-
vantages that would result from open spaces (Hamilton-
Smith and Mercer 1991; Rohde and Kendle 1997). It was
hoped that parks would reduce disease, crime, and social
unrest as well as provide “green lungs” for the city and
areas for recreation (Rohde and Kendle 1997). These as-
sumptions were used as justification for establishing parks
and other natural areas in cities and preserving wilderness
areas outside of cities for public use (Parsons 1991; Ulrich
1993).

Some studies have shown that interaction between na-
ture and people leads not only to physical and mental heal-
ing, but also spiritual healing. Therapeutic, or healing, envi-
ronments expand upon a holistic approach to care in health
care facilities, addressing physical, psychological, and emo-
tional well-being through a commitment to the overall heal-
ing experience and quality of life for the patient, resident,
staff, and families.
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Chang and Wan (2000) used the cognitive paradigm as
the conceptual theory basis, applying psychophysiological
measurement to depict the relationships between attention
restoration and electromyography (EMQG). The researchers
explored psychophysiological responses in different urban-
rural spectrum landscapes. Their results indicate that urban-
rural landscapes have the highest attention restoration score,
and urban landscapes have the lowest score (Chang and
Wan 2000).

Meanwhile, Hung and Chang’s (2002) cross-cultural
study explored the influence of different types of landscapes
on psychophysiological reactions. Indices for physiological
reactions include electroencephalography (EEG), EMG, and
heart rate (HR), while psychological reactions are tested
with regard to ART, landscape preference, and relaxation. In
addition, Hung and Change incorporate a cultural back-
ground difference — Taiwanese versus Americans — in dis-
cussing the influences of landscapes on psychophysiolo-
gical reactions.

Their results indicated that participants’ right brain acti-
vity (EEG-b) reached a significant level when shown moun-
tain and park views, which resulted in the highest EEG-b
rates. ART, preference, and relaxation also reached levels of
significance when viewing nature such as mountains, water,
and forests, resulting in higher psychological benefits. In
addition, the correlation of psychological and physiological
reactions reached a level of significance.

Regarding the effect of cultural background on psycho-
physiological reactions when viewing different landscapes,
participants from different cultures demonstrated significant
changes of ART and relaxed feelings upon viewing certain
landscapes. American participants had higher levels of
EEG-b than Taiwanese participants when viewing pictures
of mountains and forests. On the other hand, Taiwanese
participants had higher EEG-b levels when viewing pictures
of water and parks. Parks also induced higher ART for Tai-
wanese, while mountains, water, and forests did so for Ame-
ricans (Hung and Chang 2002).

The healing effects of a natural view are increasingly
understood in stressful environments such as hospitals, nur-
sing homes, remote military sites, spaceships, and space
stations (Lewis 1995). In these environments in particular —
as well as in windowless offices — studies show that seeing
nature is important to people and is an effective means of
relieving stress and improving well-being (Kaplan 1992;
Lewis 1995; Leather et al. 1998). For example, Chang and
Tseng (1998) compared two groups of patients at different
hospitals with different landscape environments. Patients
both views to green areas and spent time in green land-
scapes that led to reduced pain after general gastroduodenal
ulcer and urethral surgery (Chang and Tseng 1998).

Micro-restoration experience

The natural environment appears to contain factors neces-
sary for an attention-restoring experience (Kaplan and Kap-
lan 1989). Gazing at a natural view from a window in one’s
living environment may be an easily accessible “micro-res-
torative” activity.

Chang and Chen’s (2005) study tested the effects of
window views and indoor plants on human psychophysio-
logical responses in workplace environments. The effects of
window views and indoor plants were recorded by mea-
suring participants’ EMG, EEG, blood volume pulse (BVP),
and state anxiety. Photo Impact 5.0 was used to simulate the
environment in an office, where six conditions were
examined: 1. window with a view of a city, 2. window with
a view of a city and indoor plants, 3. window with a view of
nature, 4. window with a view of nature and indoor plants,
5. office without a window view, and 6. office without a
window view and indoor plants. Participants were less ner-
vous or anxious when watching a view of nature and/or
when indoor plants were present. When neither the window
view nor the indoor plants were shown, participants suf-
fered the highest degree of tension and anxiety (Chang and
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Chen 2005).

Research suggests access to nature in the workplace is
related to lower levels of perceived job stress and higher
levels of job satisfaction (Kaplan and Kaplan 1989). Wor-
kers with a view of trees and flowers felt that their jobs
were less stressful, and they were more satisfied with their
jobs than others who could only see man-made environ-
ments from their window. In addition, employees with
views of nature reported fewer illnesses and headaches
(Kaplan and Kaplan 1989). A similar study found that a
view of natural elements (trees and other vegetation) buf-
fered the negative impact of job stress on intention to quit
(Leather et al. 1998).

Further studies have explored university dormitory win-
dow views. Tennessen and Cimprich (1995) explored whe-
ther university dormitory residents with more natural views
from their windows scored better than those with less natu-
ral views on tests of directed attention. Views from dormi-
tory windows of 72 undergraduate students were categor-
ized into four groups, ranging from all natural to all man-
made. The capacity to direct attention was measured using a
battery of objective and subjective measures. Natural views
were associated with better performance on attentional mea-
sures, providing support for the proposed theoretical view
(Tennessen and Cimprich 1995).

Ulrich (1981) found that slides of natural views of water
and vegetation tended to hold subjects’ attention and inter-
est more effectively than urban scenes. Meanwhile, Hartig
et al. (1991) compared three groups of experienced back-
packers: one group went on a wilderness trip, one group
went on an urban vacation, and the third group did not
vacation. Improved proofreading scores resulted only in the
wilderness vacationers. In Hartig et al. (1991) study, they
instructed subjects complete 40 minutes of tasks designed
to induce attentional fatigue, followed by one of three con-
ditions: walking in a natural environment, walking in an
urban environment, or passive relaxation. The results found
that mental fatigue was most successfully relieved by a
walk in a park.

RECREATIONAL EXPERIENCES WITH NATURAL
ENVIRONMENT

Contact with nature in a natural environment may be expe-
rienced via various means, including viewing natural scenes,
being in natural settings, encountering plants and animals,
participating in recreational activities, undertaking environ-
mental conservation work, and participating in nature-based
therapy programs, amongst others. The study upon which
this paper is based included an examination of the relation-
ships between participants’ activities, psychological out-
comes (recreation experience), psychological benefits (state
anxiety), and physical benefits (right and left brain activity
and EMGQG) in different nature-based tourism environments.
Participants’ psychological outcomes were evaluated based
on outdoor recreation theories to explore the influence of
various environments on participants’ recreation experien-
ces (Chou 2005). Six spots in Taroko National Park and the
noted leisure farms of midst Taiwan were selected which
included mountain, river, seashore, culture historical scene,
rural, and leisure farm. Each spots were filmed for 20 sec-
onds as the stimuli of environment psychophysiological test.
The recreation experience scale was used to assess partici-
pants’ recreation experience satisfaction. The summed score
of State Anxiety Inventory was on behalf of the partici-
pants’ psychological benefits. The right and left sphere Al-
pha brain waves (EEG-a, EEG-b) and the forehead electro-
myography (EMG) recorded by biofeedback instruments
was on behalf of the participants’ physical benefits.

With regard to the relationship between environments
and recreation experiences, it is obvious that different envi-
ronments could induce different recreation experiences. Par-
ticipants generally thought that the river environment views
provided the most recreation experience satisfaction while
the seashore environment views provided the least. With re-
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gards to the relationship between activity and recreation ex-
perience, the results indicated that different activities could
induce different recreation experiences; participants consi-
dered active activities to induce the most recreation experi-
ence satisfaction. The relationship among environments, ac-
tivities, experiences, and benefits indicated significant cor-
relation between psychological benefits, environments, acti-
vities, and experiences.

HEALTHY LANDSCAPE AND HEALTHY PEOPLE

Natural spaces and public-owned parks not only preserve
and protect the environment, but they also encourage and
enable people to relate to the natural world; hence, they
play a key role in a socio-ecological approach to health
(Maller et al. 2006).

Landscape’s ecological structure and satisfaction

The level of greenery is an influential factor in the level of
satisfaction with living conditions. Promoting many inter-
people relationships and inter-plant and wildlife relation-
ships will improve people’s preference of an environment.
Luttik (2000) used the hedonic pricing method to estimate
that part of a price results from a particular attribute. Nearly
3,000 house transactions in eight towns and regions in the
Netherlands were studied to estimate the effect of environ-
mental attributes on transaction prices. Luttik found the lar-
gest increases in house prices due to environmental factors
(up to 28%) for houses with a garden facing water connec-
ted to a sizeable lake. The study also demonstrated that a
pleasant view can lead to a considerable increase in house
price, particularly if the house overlooks water (8 to 10%)
or open space (6 to 12%). In addition, the analysis revealed
that house prices vary according to landscape type; attrac-
tive landscape types attracted a premium of 5 to 12% more
than less attractive environmental settings (Luttik 2000).

Several studies depict the relationship between green-
way structures and satisfaction with living conditions.
Chang (2004) explored the relationship between residents’
perceptions of their living environment and the landscape
ecology structures. Residents’ satisfaction with their living
environment has been popularly used to represent an index
of the quality of the planning and design of a community.
This study sought to test the theory of landscape structure
of landscape ecology that relates the landscape structures to
the environmental quality from an ecological perspective.
The results found that the landscape ecology structures of
woods and farmland have significant relationships with re-
sidents’ perceptions. The Mean Shape Index (MSI) and the
Area-Weighted MSI (AWMSI) of farmland patches had a
significant relationship with residents’ perceptions of satis-
faction with natural and living conditions. In addition, a sig-
nificant relationship was found between residents’ natural
perception and their satisfaction with living conditions. Fur-
ther studies related to the urban and rural areas of the vari-
ous kinds of land use patterns, especially in the suburban
areas of Taiwan, are suggested.

Landscape’s ecological structure and biodiversity

Using wildlife approaches, many studies point out the influ-
ences of the landscape’s ecological structures on wildlife’s
distribution and diversity. Productivity and energy flow are
also influenced (Farina 1998). The woods area of a patch is
positively related with energy; the larger the patch is, the
larger the number of wildlife species and diversity (Free-
mark 1995).

Searching for a sustainable environment

We have tried to incorporate the field of landscape ecology
into the landscape psychophysiological field. Sustainable
landscapes from the perspective of healthy wildlife and
healthy people have been proposed to make the connection
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between these two fields. The purpose of this cooperation
between the two is to figure out what kind of landscape will
benefit both wildlife and humans (Weng and Chang 2003;
Chiang and Chang 2005). These studies adopt bird species
as indicators of the landscape’s ecological factors. The au-
thors first calculated the related indices of the landscape’s
ecological structures and then investigated the bird species’
indicators to test the relationships between the landscape’s
ecological structures and wildlife. Second, they videotaped
the investigation sites and showed these videos to the
respondents to measure their psychophysiological responses
in order to test the relationship between the landscape’s eco-
logical structures and people’s physical and psychological
responses. The birds’ indicators and the respondents’ reac-
tions were compared to determine the landscape indicators
that can or can not benefit both species. The results indicate
that different landscape structures have significant relation-
ships with species’ diversity and residents’ psychophysio-
logical responses. With this exploratory study, the different
beneficial effects between wildlife species and humankind
were compared in regard to the landscape’s ecological struc-
tures.

Water and farm landscapes were found to have similar
effects both on birds and humans; both preferred the pre-
sence of water and farmland. Bodies of water provide food
sources and enable respondents to feel relaxed. Meanwhile,
farmland also provides foods, and large farmlands encou-
rage relaxation similar to the visual effects of a savanna,
thereby fitting Appleton’s prospect and refuge theory (Chi-
ang and Chang 2005).

Defining sustainable environment is a complex endea-
vor; the use of this term in this study attempts to create a
connection between landscape ecology, well-developed
knowledge of landscape structure and wildlife, and land-
scape psychophysiology — the relationship between land-
scape and people’s physical and psychological responses —
to demonstrate how landscape can benefit both wildlife and
humans, a sustainable environment for living generations.
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