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ABSTRACT

The integration of landscape development within healthcare facilities has garnered attention in
recent years due to its profound influence on patient recovery, physiological comfort, and
physical well-being. This paper provides a comprehensive review of how landscape development
in health facilities influences the psychological well-being and physical comfort of patients, staff,
and visitors. It identifies key landscape design elements commonly incorporated in health
facilities, evaluating the influence of landscape features on the psychological well-being of
patients and investigating the relationship between landscape design and physical comfort.
Case studies highlight successful landscape development integration into health facilities, while
discussions on implementation and maintenance shed light on ongoing challenges. This paper
concludes by emphasizing the need for creating interdisciplinary teams of healthcare designers
and landscape architects to ensure the optimal integration of nature in healthcare settings.
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1. INTRODUCTION

Landscape development involves the design, planning, and maintenance of outdoor spaces to
create functional, visually appealing, and ecologically balanced environments. According to
Corner (1999), this field is grounded in landscape architecture, urban planning, and
environmental science, and has evolved to meet the increasing demand for sustainable and
restorative spaces in both urban and rural areas. Effective landscape development combines
natural and built elements to enhance ecological health, social utility, and visual harmony. The
key principles of landscape development include sustainability, biodiversity, and cultural
sensitivity. Sustainable practices, such as utilizing native plant species and water-efficient
designs, ensure minimal environmental impact while reducing maintenance costs (McHarg,
1969).
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For instance, xeriscaping, a method that focuses on drought-resistant plants and efficient
irrigation, is increasingly popular in arid regions. Enhancing biodiversity is another cornerstone,
with initiatives like pollinator gardens and green corridors providing habitats for diverse species
while enhancing ecosystem services (Koh et al., 2013). Urban landscapes are designed to foster
social interaction and community well-being. Parks, plazas, and greenways contribute to public
health by providing spaces for recreation, physical activity, and stress relief. The concept of
green infrastructure, which includes rain gardens, green roofs, and permeable pavements,
addresses urban challenges such as stormwater management and heat island mitigation
(Benedict & McMahon, 2002).The aesthetic dimension of landscape development is equally
significant. Thoughtful design can transform mundane spaces into iconic landmarks, reflecting
cultural identity and historical context. For example, the restoration of degraded landscapes like
New York’s High Line illustrates how urban revitalization projects can combine ecological
rehabilitation with artistic innovation (Hammond & David, 2011).

Background and Importance of Landscape Development in Healthcare

Health-focused landscape development, which includes therapeutic gardens, green roofs, and
accessible outdoor spaces, supports both physical and mental health by providing environments
that ease stress, improve mood, and foster faster recovery times (Marcus & Sachs, 2013). The
World Health Organization (WHO) has emphasized the importance of creating spaces that
enhance well-being, supporting landscape integration in healthcare as part of a holistic
approach to patient care (WHO, 2010).

The history of landscape development in healthcare facilities reflects the growing understanding
of the therapeutic value of natural environments in promoting health and well-being. From
ancient times, civilizations recognized the connection between nature and healing. Early
examples include the gardens of ancient Egyptian temples, which were designed for tranquillity
and spiritual rejuvenation, and the Greek Asclepeia, healing sanctuaries that integrated
courtyards, water features, and medicinal plants (Cooper Marcus & Barnes, 1999). In the Middle
Ages, monastic gardens in Europe served dual purposes of food production and healing, with
herbs cultivated for medicinal purposes. These gardens were carefully designed, featuring
geometric patterns and water elements that symbolized order and purity. The Renaissance
further advanced the aesthetic and functional integration of gardens into healthcare spaces, as
hospitals began to include cloistered gardens for patients' spiritual and physical recovery (Haller,
1995).

The modern era of landscape development in healthcare facilities began in the 19th century
with the advent of Florence Nightingale’s principles of hospital design, emphasizing access to
sunlight, fresh air, and outdoor views. Nightingale’s ideas laid the foundation for the inclusion
of therapeutic landscapes in hospital planning, particularly in sanatoriums for tuberculosis
patients, where exposure to nature was considered essential for recovery (Gesler, 1992). In the
20th century, advancements in environmental psychology and healthcare architecture, such as
Roger Ulrich’s pioneering research on the positive effects of natural views on patient recovery,
solidified the role of landscape design in healthcare settings.
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This period saw the proliferation of healing gardens, sensory environments, and biophilic
hospital designs that integrate nature as a core component of care environments (Ulrich, 1984).
Today, healthcare facilities worldwide prioritize landscape development to enhance patient
outcomes and staff well-being. Incorporating evidence-based design, these landscapes include
features such as restorative gardens, horticultural therapy areas, and accessible green spaces,
reflecting centuries of progress in understanding the human need for nature.

2. CONCEPT OF PHYSIOLOGICAL AND PHYSICAL COMFORT

In the context of a healthy environment, the concept of therapeutic landscapes (TL) was
introduced and coined by Gesler in 1992 (Gesler, 1992). Gesler (2003) defines healing
environments as Therapeutic Landscape, “where the physical and built environments, social
conditions and human perceptions combine to produce an atmosphere which is conducive to
healing”. Dushkova et al (2020) classifies four overarching elements within the concept of
therapeutic landscape which can be summarizedas characteristics, namely:

1. Natural environments (e.g., green and blue spaces)

2. Artificial/built environments (e.g., design features)

3. social environments (including sense of place, attitudes, and values)

4. symbolic environments (including regional identity, religious places).

Several researchers (Bellet et al 2018; Cattell et al, 2008; Taheri at al, 2020) have emphasized
the importance of understanding the physical and social health-promoting qualities of a given
space, and also the more subjective ways in which people might interpret and use it differently.
Therapeutic Landscape have been examined at different environmental levels, from large-scale
(e.g., countryside), to mesoscale (e.g., urban parks), and microscale environments (e.g.,
hospitals and clinics, gardens, buildings). Additionally, the scope has been further refined by
focusing on diverse populations (e.g., different age groups, gender, cultures, physical abilities,
and place-specific practices). Moreover, it is necessary to differentiate between TL in general
and in specific settings (Curtis et al, 2007). ClaRenet al (2008) observes that in psychiatric care,
particularly two different levels of observation (psychiatric facility as a whole TL and specific
elements within the psychiatric facility) must be considered [29].

The Role of Nature in Health and Well-being

Growing research shows that nature plays a vital role in enhancing human health and well-being.
Engaging with natural environments provides a variety of physical and mental health benefits,
such as reducing cardiovascular diseases, improving sleep quality, and alleviating stress (Zhang
et al., 2024). Research by Tate et al (2024) suggests that the integration of green spaces into
urban planning, along with initiatives like "nature prescribing," encourages individuals to
incorporate time in nature into their daily routines, demonstrating potential for enhancing mood,
cognitive function, and immune response. In addition, the restorative qualities of nature,
mediated by emotional connections to specific places and a sense of stewardship for natural
settings, further underscore its positive impact on well-being. Even brief exposure to green
environments can lead to increased positive emotions and reduced mental fatigue (Russo et al.,
2024).
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For children, regular interactions with natural settings promote cognitive development, boost
creativity, and lower stress levels, highlighting the importance of early-life exposure to nature
(Kingsley, 2023). Although urbanization poses challenges to accessing natural spaces,
innovative programs and policies can mitigate these gaps, ensuring equitable health benefits
from nature for all communities. Other Researchers such as Obakin and Oladunmoye have
attributed the improved productivity, focus, enhanced creativity, and boosted mood of space
users to the presence of indoor plants. Indoor plants are believed to improve the mental and
physical health of space users by decreasing blood pressure and anxiety and inducing a feeling
of tranquility leading to a more wholesome indoor space that promotes relaxation and better
sleep. Lohr (2010) highlights the reduction of acute pain and general discomfort in distressed
persons exposed to plants. However, Future research could refine our understanding of tailored,
symptom-specific nature exposures and their applicability across diverse populations,
emphasizing the sustainability of nature-based interventions.

Landscape Design Elements in Healthcare

Landscape design in healthcare settings plays a vital role in promoting recovery, reducing stress,
and improving overall well-being. Therapeutic gardens, a critical component of such landscapes,
emphasize multisensory vegetation, water features, and wayfinding elements to stimulate
cognitive and emotional restoration, as seen in the Royal Talbot Rehabilitation Centre (Beh et
al., 2024). Integrating natural environments into healthcare facilities is proven to shorten
patient recovery times and reduce anxiety, demonstrating the efficacy of green spaces in
addressing both mental and physical health needs (Wi & Samad, 2022). In pediatric hospitals,
landscape elements such as water features and colorful plantings significantly enhance
children’s neuropsychological health by fostering relaxation and boosting emotional resilience,
though preferences may differ between patients and caregivers (Allahyar & Kazemi, 2021).

Moreover, biophilic design principles, which integrate natural light, views, and organic materials,
further enhance therapeutic outcomes, reducing hospital stays and stress levels while improving
task performance among staff (Maghlakelidze et al., 2024). Evaluations of hospital gardens in
Baku also highlight the importance of functional elements such as rest areas, playgrounds, and
art installations in creating inclusive and supportive outdoor environments for diverse user
groups (Caymaz & Safarova, 2023). These findings underscore the significance of tailoring
healthcare landscapes to cultural, environmental, and demographic contexts, promoting holistic
healing experiences. Key elements include green spaces, outdoor seating, walking paths, and
water features. These elements are thoughtfully integrated into the design of health facilities to
improve both physiological and physical comfort.

3. HISTORICAL PERSPECTIVE ON HEALING GARDENS AND THERAPEUTIC LANDSCAPES

Historically, healing gardens have been a component of hospitals since the Middle Ages.
Therapeutic landscapes provide a restorative environment, offering relief from the sterile
atmosphere of modern hospitals.The concept of healing gardens and therapeutic landscapes
has ancient origins, deeply rooted in human history and evolving alongside architectural and
medical advancements.
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Historically, gardens were integral to monasteries and hospitals in medieval Europe, serving as
spaces for both medicinal plant cultivation and patient recovery, blending physical and spiritual
healing (Zhu & Shah, 2024). In contemporary contexts, these landscapes have been formalized
into therapeutic designs, emphasizing accessibility, multisensory engagement, and restorative
environments within healthcare facilities (Widya Lestari & Favurita, 2024). Oriental traditions,
such as classical Chinese gardens, also embody therapeutic elements, using water, vegetation,
and symbolic landscapes to foster tranquility and holistic well-being. However, these traditions
lack the scientific framework of their Western counterparts (Liu, 2024). Recent research
highlights the importance of integrating natural and built environments in healthcare settings,
with design strategies emphasizing safety, comfort, and sustainability to enhance patient
recovery and staff well-being (Cardoso Arevalo et al., 2023). As healthcare systems evolve,
healing gardens are increasingly recognized as cost-effective solutions for improving mental and
physical health outcomes. Despite their proven benefits, challenges remain in adapting these
spaces to diverse cultural and environmental contexts, underscoring the need for inclusive,
adaptive, and sustainable design approaches.

Biophilia and Restorative Environments

The biophilia hypothesis, proposed by Kellert and Wilson (1993), suggests that humans have
an innate connection to nature. Restorative environments, which emphasize green spaces and
natural light, play a critical role in reducing stress and enhancing physiological comfort in
healthcare facilities. It posits an innate human connection to nature, and its application in built
environments significantly enhances psychological and physiological well-being. Restorative
environments created through biophilic design integrate natural elements to reduce stress,
improve cognitive function, and foster relaxation. For example, research on urban spaces
highlights the synergistic impact of visual quality and perceived restorativeness, demonstrating
how elements like structured greenery and natural forms can promote tranquility (Hung &
Chang, 2024). Soundscapes, an underexplored dimension of biophilic environments, have also
been shown to positively affect neurophysiological outcomes by extending the principles of
Attention Restoration and Stress Recovery theories into auditory experiences (Alimadhi &
Yilmazer, 2024).

Furthermore, the concept of "organized complexity" in biophilic design, which involves structured
patterns and textures, has been associated with increased environmental preference and
attention restoration, albeit with individual variability in perception (Bilgic & Ebbini, 2023). In
workplace settings, biophilic designs that incorporate greenery, natural lighting, and water
features have demonstrated improvements in creativity, productivity, and stress reduction
(Suess et al., 2024). These findings underscore the versatility of biophilic principles, which, when
holistically applied, transform urban and interior spaces into restorative sanctuaries, balancing
complexity with sensory engagement for diverse user needs.

Current Trends in Health-Focused Landscape Design

Contemporary healthcare facilities are increasingly incorporating green roofs, therapeutic
gardens, and natural lighting as core design elements. Facilities such as Khoo Teck Puat
Hospital in Singapore exemplify how landscape integration can create environments that
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support patient comfort, reduce energy use, and enhance overall well-being (Sternberg,
2009).Health-focused landscape design is increasingly influenced by advancements in
technology, inclusivity, and ecological considerations to address modern health challenges. The
development of tools such as the Health Effect Assessment of Landscape (HEAL) allows urban
planners to evaluate the health impacts of greenspace morphology on non-communicable
diseases using machine learning and spatial analysis, enabling data-driven decisions in
community landscape design (Wang et al., 2024). Urban microbiomes are also gaining attention,
with designs focusing on enhancing environmental biodiversity to improve immune health by
incorporating green spaces that support ecosystem services, including diverse aerobiomes
(Matthews et al., 2024). Integrating traditional art forms, such as folk art, with urban landscapes
in healthcare environments fosters cultural relevance and emotional well-being, often optimized
through computational design techniques like interactive genetic algorithms (Yan, 2023).

Additionally, participatory design approaches, such as landscape tasks for mental health
diagnostics, highlight the role of design in assessing and mitigating psychological stress
(Niedermann et al., 2023). Inclusivity remains a cornerstone of modern practices, as evidenced
by frameworks promoting accessible and health-promoting trails for people with mobility
disabilities, ensuring equitable benefits from green spaces (Stigsdotter et al., 2023). These
trends reflect a multidisciplinary approach, integrating public health, technology, and cultural
sensitivity to enhance the therapeutic potential of landscapes.

4. PHYSIOLOGICAL COMFORT AND LANDSCAPE DEVELOPMENT

The Impact of Landscape on Temperature Regulation and Air Quality

Landscapes play a crucial role in regulating temperature and offers shaded areas that reduce
heat exposure. Trees and vegetation improve air quality by filtering pollutants and providing
fresh oxygen (Brown et al., 2012).Landscapes significantly influence temperature regulation and
air quality, with green infrastructure emerging as a crucial tool for urban environmental
management. Vegetative elements, such as green roofs, trees, and shrubs, effectively mitigate
urban heat islands (UHI) by lowering temperatures through shading and evapotranspiration. In
tropical cities, green roofs can reduce ambient air temperatures by up to 4 °C, while urban trees
can achieve reductions of up to 9°C, showcasing their role in improving thermal comfort and
reducing energy consumption for cooling (Kaaviya Priya et al., 2021).

Thermal comfort is a subjective evaluation of an individual's satisfaction with the thermal
environment, reflecting their neutral feeling in a given thermal setting without sweating. In
tropical regions with high temperatures and humidity levels, human thermal discomfort is a
significant concern. Factors such as location, climatic conditions inside and outside buildings,
and exposure to sunlight influence thermal comfort standards. The tropics experience elevated
humidity levels due to temperature-induced perspiration, leading to discomfort. Climate change
poses challenges to traditional cooling methods in hot and humid regions, necessitating
innovative approaches to mitigate thermal discomfort. Strategies like natural ventilation,
shading devices, and landscaping elements play a crucial role in enhancing thermal comfort
and protecting against excessive heat exposure. (Oladunmoye 2024)
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In addition, green spaces impact air quality by capturing particulate matter and reducing
gaseous pollutants. In urban areas like Hangzhou, the configuration and aggregation of green
patches correlate with reduced concentrations of PM2.5 and NO,, emphasizing the importance
of dense and contiguous greenery for pollutant mitigation (Tao et al., 2024). Seasonal variations
also play a role; forest land and wetland configurations reduce land surface temperatures and
aerosol optical depth in warmer months, demonstrating their dual functionality in cooling and
pollution control (Xiang et al., 2022). Incorporating diverse landscape elements, such as
wetlands and connected forest patches, optimizes these benefits, aligning with strategies for
combating climate change and improving urban air quality. This highlights the necessity for
sustainable urban planning that integrates landscape design for enhanced environmental and
public health outcomes.

Effects on Natural Light and Circadian Rhythms

Access to natural light in healthcare facilities has been shown to regulate patients' circadian
rhythms, improving sleep patterns and overall recovery. Exposure to outdoor environments,
particularly in gardens, also helps synchronize circadian rhythms, leading to physiological
benefits (Raanaas et al., 2012).Natural light significantly impacts circadian rhythms, which are
crucial for regulating physiological processes such as sleep-wake cycles, hormonal secretion,
and cognitive function. In healthcare settings, natural light enhances recovery outcomes by
synchronizing patients' internal clocks and improving staff alertness and well-being. Studies
show that circadian lighting systems (CLS) that mimic natural light patterns improve hospital
staff satisfaction and performance, offering adjustable illumination tailored to individual needs
in shared patient rooms (Schledermann et al., 2023).

Natural light also mitigates stress and fatigue among healthcare workers and patients,
reinforcing its role as a critical design element in health facilities (McCunn & Wright, 2019).
Furthermore, innovations like real-time natural light color temperature cycles ensure more
precise circadian entrainment, even in regions with variable light conditions, enhancing the
physiological and psychological health of hospital occupants (Oh et al.,, 2023). Perinatal
exposure to natural photoperiods has been linked to long-term health benefits, underscoring its
importance during critical developmental periods (Lewis & Erren, 2023). Despite its benefits,
implementing effective lighting systems in healthcare requires interdisciplinary collaboration,
integrating architectural, technological, and medical expertise to create environments
conducive to recovery and productivity. These findings affirm the necessity of integrating natural
light strategies into healthcare facility design for optimizing health and operational outcomes.

Psychological Effects of Green Spaces

Green spaces in health facilities are essential in fostering psychological well-being for patients,
staff, and visitors. Their integration leverages principles of biophilia, which suggest that humans
have an innate affinity for nature. These spaces are designed to alleviate stress, promote
relaxation, and enhance cognitive functioning, making them a critical component of therapeutic
environments.
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Research by Ulrich (1984) demonstrated that patients with access to views of natural
landscapes experienced faster recovery times and reduced stress levels compared to those
without such exposure, highlighting the restorative power of green spaces (Ulrich, 1984).Green
spaces contribute to emotional well-being by reducing anxiety and depression, particularly in
long-term care patients or those undergoing intense medical treatments. According to Kaplan
and Kaplan’s (1989) attention restoration theory, natural environments help replenish mental
resources depleted by stress, providing a sense of tranquility and cognitive clarity. Such spaces
also offer a sense of control and escape, which are particularly beneficial in the often
overwhelming environment of health facilities (Kaplan & Kaplan, 1989).

For healthcare staff, green spaces serve as restorative areas that mitigate burnout and fatigue,
improving focus and emotional resilience. Studies indicate that spending even a few minutes in
a garden or green area can significantly lower cortisol levels, a biological marker of stress (Pati
et al., 2008). Additionally, the visual and sensory stimuli of gardens, such as the sound of water
or the scent of flowers, have calming effects that enhance mood and interpersonal relationships.
Community-oriented green spaces in health facilities also improve social connectedness by
fostering interaction among patients and visitors, contributing to emotional support networks.
These psychological benefits underline the importance of prioritizing green space development
as part of patient-centered and staff-supportive care environments.

Influence of Landscape Development on Physical Comfort

Landscape development profoundly impacts physical comfort in healthcare facilities, which
benefits patients, staff, and visitors by creating spaces that enhance physical well-being.
Carefully designed landscapes provide a sense of shelter, accessibility, and ergonomic
functionality, contributing to overall comfort and mobility. Features such as shaded seating
areas, well-maintained walking paths, and proper lighting improve the usability of outdoor
spaces while minimizing physical strain and discomfort. For example, green spaces integrated
with shaded benches and wide, smooth pathways accommodate individuals with limited
mobility, including wheelchair users, and encourage light physical activity, which is essential for
recovery and cardiovascular health (Marcus & Sachs, 2014).

The use of thermal comfort strategies in landscape design, such as planting trees for natural
shading and incorporating water features to regulate temperature, reduces exposure to extreme
heat, which is particularly beneficial for vulnerable populations like the elderly and those with
chronic ilinesses. Studies indicate that access to such microclimates within healthcare facilities
can prevent heat-related discomfort and promote relaxation (Brown & Gillespie, 1995).
Additionally, green spaces designed with physical activities in mind, such as rehabilitation
gardens and exercise-friendly layouts, encourage movement and improve physical health. For
instance, therapeutic landscapes with accessible fitness equipment or paths for walking therapy
are often incorporated into the recovery process for patients with musculoskeletal or
cardiovascular conditions (Parsons et al., 1998).
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Moreover, sensory-rich environments, featuring soft ground coverings, non-slip surfaces, and
strategically placed resting spots, reduce the risk of falls and injuries, making outdoor areas
safer and more inviting. These features collectively transform landscapes into spaces that not
only promote healing but also prioritize physical comfort and accessibility.

5. SUCCESSFUL INTEGRATION OF LANDSCAPE DEVELOPMENT IN HEALTH FACILITIES

Case Study 1: Utilizing Healing Gardens in the Design of Maggie’s Centers, United Kingdom
Project Details
e Location: Harehills, United Kingdom

e Architects: Heatherwick Studio

e Area: 462 m?2

e Year: 2020

e Manufacturers: Blumer Lehmann
Methodology

Maggie's Leeds is designed as a group of three large-scale planters, built on a sloped site, that
each encloses a counselling room. These surround the 'heart' of the centre - the kitchen - as well
as more social spaces for group activities including a library and exercise room.

Project Overview

The building design draws upon the philosophy of Maggie's and the belief that great design can
help people feel better, Maggie's Leeds uses several 'healthy' materials and energy-saving
techniques. The building's structure is built from a prefabricated and sustainably sourced spruce
timber system. Porous materials such as lime plaster help to maintain the internal humidity of
the naturally- ventilated building, which has been achieved through careful consideration of the
building's form and orientation.

The rooftop garden was designed by award-winning landscape designers Balston Agius and is
inspired by Yorkshire woodlands and features native English species of plants, alongside areas
of evergreen to provide warmth in the winter months. Inspired by Maggie Keswick Jencks’ love
of gardening, visitors are encouraged to participate in the care of the 23,000 bulbs and 17,000
plants on site.The interior of the centre explores everything that is often missed in healing
environments: natural and tactile materials, soft lighting, and a variety of spaces designed to
encourage social opportunities as well as quiet contemplation. Windowsills and shelves are
intended for visitors to fill with their own objects to create a sense of home. The studio has also
designed two tables, inspired by the building's timber fins and built from cork and engineered
beech timber, which reside in the heart of the centre.

Key Outcomes

Improved patient engagement: The landscape development at Maggie’s Centers utilizes
sensory gardens, natural light, and outdoor seating areas that encourage patients to engage
with their surroundings.
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Enhanced social interaction:Open, communal garden spaces in Maggie's Centers facilitate
social engagement among patients, caregivers, and healthcare staff. Reduced physiological
stress markers like heart rate and cortisol levels: Exposure to green spaces has been linked to
lower cortisol levels and reduced heart rates. The presence of trees, water features, and
soothing landscapes in Maggie's Centers provides a calming effect, decreasing stress and
anxiety, which is particularly beneficial for cancer patients.

Case study 2: Khoo Teck Puat Hospital, Singapore
e Project Details

Location: Singapore

Client: Alexandra Hospital

Sector: Healthcare

Size: 105,000 SQM

Project Overview

Known for its eco-friendly design, this hospital integrates green walls, outdoor gardens, and
water features into its landscape. The design of this hospital was driven by the Ex-CEQ’s request
that the hospital be designed so that “one’s blood pressure lowers when he/she enters the
hospital grounds.” The hospital achieves that by seamlessly integrating with nature tohelp
patients forget their pain and improve their rate of recovery by immersing them in a natural
healing environment., create an invigorating park-like ambiance for Caregivers and the general
public and enhance views and access to nature to create a conducive working environment for
staff.

Key Outcomes

Reduced Stress and Anxiety: The presence of greenery, rooftop gardens, and water features
creates a calming environment that helps lower stress levels, reduce anxiety, and improve
overall mental well-being. Improved Social Interaction: Incorporation of open courtyards,
communal gardens, and water elements encourage social interactions among patients, visitors,
and healthcare staff. Enhanced Cognitive Function and Focus:At Khoo Teck Puat Hospital,
healthcare staff benefit from the therapeutic environment, which helps reduce burnout and
enhances work efficiency. Faster Patient Recovery:The improved air quality and sensory
stimulation provided by landscaped environments enhance physiological comfort and contribute
to quicker recovery times.

6. CHALLENGES IN IMPLEMENTING LANDSCAPE DESIGN IN HEALTHCARE
Implementing landscape design in healthcare facilities faces several challenges, spanning
financial, spatial, operational, and stakeholder-related domains. The financial burden is one of

the most significant hurdles, as the initial costs of planning, constructing, and maintaining
therapeutic landscapes can strain budgets.
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Healthcare institutions often prioritize direct medical infrastructure over auxiliary spaces,
leaving landscape projects underfunded (Marcus & Sachs, 2014). Maintenance costs further
complicate this, requiring regular care to sustain plants, water features, and pathways, which
may not be feasible in resource-limited settings.

e Space constraints: In urban areas, hospitals in densely populated cities often lack
sufficient outdoor space to develop large gardens or expansive green areas. Vertical
gardens, rooftop terraces, and indoor green installations are potential solutions, but
these require specialized design and construction expertise, adding to costs and
complexity (Ghaffarianhoseini et al., 2016).

e Operational challenges: Ensuring accessibility for patients with diverse mobility needs
and integrating green spaces seamlessly into the overall hospital workflow. Safety
concerns, such as fall risks on uneven terrain and ensuring adequate lighting, must be
addressed to avoid liability issues (Pati et al., 2008).

e Stakeholder resistance: Skepticism from administrators who may undervalue the
therapeutic benefits of landscapescan hinder project approval. Educating stakeholders
about the evidence-based benefits of green spaces on patient outcomes, staff well-
being, and even financial savings from shorter hospital stays and improved productivity
is essential to overcoming such resistance (Ulrich, 1984).

e Environmental factors: climate and soil quality can affect the feasibility of certain
designs. Adapting landscapes to local conditions while maintaining their aesthetic and
functional purpose requires careful planning and collaboration with environmental
experts.

7. THE BALANCE BETWEEN TECHNOLOGY AND NATURAL LANDSCAPES

Healthcare facilities need to strike a balance between modern medical technology and natural
landscapes that enhance healing.

The Need for Balance in Integrating Technology and Nature

The rapid advancement of technology in healthcare has transformed medical environments,
enhancing patient care through automation, artificial intelligence, and smart infrastructure.
However, the increasing dependence on digital solutions raises concerns about the loss of
human-centered, nature-integrated healing spaces. Striking a balance between high-tech
innovations and natural landscapes is essential to ensure that healthcare facilities provide not
just efficient medical care but also holistic well-being for patients and staff.

Healthcare architecture must integrate biophilic design principles alongside modern technology
to create environments that foster healing and recovery. Studies indicate that patients exposed
to nature experience reduced stress levels, lower blood pressure, and faster recovery times
(Ulrich, 1984; Marcus & Sachs, 2014). Similarly, smart hospital technologies—such as Al-driven
diagnostics, automated climate control, and telemedicine—improve patient management and
healthcare efficiency (Gupta et al., 2021). The challenge is to merge these elements without
one overpowering the other.
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Challenges in Achieving Balance
Despite the benefits, balancing technology with natural landscapes poses several challenges:
1. Space Constraints: In urban settings, limited land availability makes it difficult to
incorporate large green spaces without compromising hospital infrastructure.
2. Maintenance Costs: Advanced technologies require significant investment, and
maintaining both smart systems and natural landscapes can be financially demanding.
3. Prioritization of Efficiency Over Well-being: Many hospitals prioritize medical technology
and infrastructure over landscape development, often overlooking the psychological
benefits of natural spaces.
4. Integration Complexity: Ensuring that digital innovations and natural elements
complement rather than compete with each other requires careful planning and
interdisciplinary collaboration.

Recommendations for Achieving Balance

To successfully integrate technology with natural landscapes in healthcare facilities, architects
and planners should adopt the following strategies:

Design Smart Green Spaces: Incorporate Al-powered irrigation systems and energy-efficient
lighting in landscape areas to optimize sustainability.

Enhance Patient Interaction with Nature: Utilize digital wayfinding systems to encourage patient
movement towards therapeutic gardens and outdoor relaxation areas.

Implement Hybrid Ventilation Solutions: Combine smart HVAC systems with natural airflow to
enhance indoor environmental quality.

Adopt Modular Green Infrastructure: Green roofs, vertical gardens, and indoor plant installations
can be used in space-constrained healthcare settings.

8. INTEGRATING PATIENT FEEDBACK IN LANDSCAPE PLANNING

It is essential to incorporate feedback from patients and staff when designing healthcare
landscapes.

The Importance of Patient-Centered Landscape Design

Healthcare landscapes are often designed based on professional expertise, medical needs, and
sustainability goals. However, integrating patient feedback into landscape planning ensures that
outdoor spaces cater specifically to the psychological and physical comfort of users. Research
suggests that patient-centered landscapes significantly enhance well-being, reduce stress, and
contribute to faster recovery (Marcus & Sachs, 2014). When patients and caregivers have a
voice in the planning process, the resulting green spaces are more functional, accessible, and
aligned with their healing needs.
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Methods of Collecting Patient Feedback
To incorporate patient preferences into landscape design, hospitals and healthcare architects
can adopt several methods:

1. Surveys and Questionnaires: Conducting structured surveys with patients, visitors, and
healthcare staff to understand their preferences regarding outdoor spaces, accessibility,
seating arrangements, and sensory elements (Hussein, 2019).

2. Focus Group Discussions: Engaging diverse patient groups, including long-term care
patients, elderly individuals, and those with disabilities, to gain insights into their
landscape needs (Adeyemi et al., 2021).

3. Post-Occupancy Evaluations (POE): Assessing existing hospital landscapes through
direct patient feedback to determine what works well and what requires improvement
(Yeo et al., 2022).

4. Real-Time Digjtal Feedback: Utilizing mobile apps, QR codes, or touchscreen kiosks in
hospital gardens to allow users to provide immediate feedback on their experience.

Key Landscape Features Based on Patient Preferences
Studies show that patients consistently value the following elements in healthcare landscapes
(Ulrich, 1984; Kellert & Calabrese, 2015):

e Quiet, Restorative Spaces: Patients prefer secluded, noise-free areas with comfortable
seating for relaxation and reflection.

e Water Features: The sound of flowing water has been found to reduce stress and
promote calmness.

e Sensory Gardens: Green spaces incorporating fragrant plants, textured surfaces, and
varied colors enhance patient interaction and mental stimulation.

o Shaded Walking Paths: Covered walkways and tree-lined paths encourage mobility and
outdoor physical therapy.

o Accessible Green Spaces: Raised planters, wheelchair-accessible paths, and seating
with back support cater to patients with mobility challenges.

Challenges in Implementing Patient Feedback
Despite the benefits, integrating patient feedback in landscape planning presents several
challenges:
o Diverse Patient Needs: Different patient groups have varying landscape preferences,
making it difficult to create a universally satisfying design.
o Budget and Space Constraints: Financial limitations may restrict the extent to which
hospitals can modify or enhance outdoor spaces.
¢ Maintenance Requirements: Landscapes that require high maintenance may be difficult
to sustain in resource-limited healthcare facilities.
e Balancing Aesthetic and Functional Needs: While aesthetic appeal is important, patient
feedback may emphasize usability over visual attractiveness, requiring careful design
considerations.
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Recommendations for Effective Integration
To successfully incorporate patient feedback in landscape planning, healthcare designers and
administrators should:
e Establish Continuous Feedback Mechanisms: Implement ongoing patient engagement
through digital platforms and in-person consultations.
e Use Pilot Projects for Testing: Develop small-scale landscape improvements and
evaluate patient responses before making large investments.
¢ Incorporate Flexible and Adaptable Designs: Use modular landscaping elements that
can be adjusted based on patient preferences.
o Ensure Stakeholder Collaboration: Involve patients, medical staff, landscape architects,
and urban planners in the design process.

Integrating patient feedback in landscape planning is essential for creating healthcare
environments that support physical and psychological healing. By prioritizing patient-centered
design strategies, hospitals can develop green spaces that are not only aesthetically pleasing
but also therapeutic, inclusive, and functionally effective. Future research should explore digital
tools for real-time feedback collection and adaptive landscape designs that respond dynamically
to patient needs.

9. RECOMMENDATIONS

Healthcare administrators should prioritize landscape development as part of a holistic care
approach. To successfully integrate natural landscapes into healthcare facilities while
maintaining technological efficiency, a well-structured strategic plan is essential. The following
recommendations outline key strategies for achieving a balanced and sustainable approach:

1. Evidence-Based Design (EBD) Approach

Incorporate scientific research and patient feedback into the design process to ensure
landscapes contribute to psychological and physical well-being (Marcus & Sachs, 2014).
Use post-occupancy evaluations (POE) to assess the effectiveness of existing landscapes
and make improvements based on user experience (Yeo et al., 2022).

N

. Biophilic and Sustainable Landscape Strategies

o Implement biophilic design principles, such as integrating natural materials, indoor plants,
and nature-inspired textures, to enhance healing environments (Kellert & Calabrese, 2015).

e Promote sustainable water management through rain gardens, bioswales, and permeable
pavements to support eco-friendly hospital operations (Hussein, 2019).

o Design healing gardens and sensory landscapes that engage multiple senses, incorporating

fragrant plants, varied textures, and soundscapes (Ulrich, 1984).
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. Smart and Adaptive Landscape Technologies

e Use Al-powered irrigation systems to maintain green spaces efficiently with minimal water
waste (Gupta et al., 2021).

e Implement automated shading and climate control solutions, such as smart glass and
responsive ventilation systems, to optimize outdoor comfort.

e Develop interactive green spaces, where digital interfaces allow patients to customize

elements like lighting, music, or virtual reality nature experiences.

4. Inclusive and Accessible Design

e Ensure universal accessibility by incorporating wheelchair-friendly paths, raised planters,
and comfortable seating for all users (Adeyemi et al., 2021).

o Design flexible outdoor therapy spaces that can be adapted for different patient needs, such
as meditation areas, group therapy zones, and walking tracks.

o1

. Policies and Institutional Commitment
Advocate for mandatory green space allocation in healthcare facility planning policies.
e Establish cross-disciplinary collaboration between architects, medical professionals,
landscape designers, and environmental psychologists to create holistic designs.
e Secure long-term funding and maintenance plans for healthcare landscapes to ensure
sustainability beyond the initial design phase.

6 Community Engagement and Patient Participation

e Incorporate patient and staff feedback through regular surveys and participatory design
workshops.

e Develop community wellness gardens, where hospital landscapes serve both patients and
the surrounding neighborhood, promoting social interaction and mental well-being.

e Use educational signage and guided nature experiences to enhance awareness of the
benefits of green spaces.

Strategic planning for integrating nature in healthcare design requires a multidisciplinary
approach that combines biophilic design, smart landscape technologies, accessibility, and
patient-centered planning. By embedding nature into healthcare environments, hospitals can
enhance healing, reduce stress, and create spaces that promote long-term well-being. Future
healthcare designs must prioritize the coexistence of technology and nature to ensure a holistic
and sustainable patient experience.

Policies and Guidelines for Health-Focused Landscape Development

There should be clear guidelines for integrating landscape elements that promote comfort and
healing. To ensure the successful integration of natural landscapes in healthcare facilities, clear
policies and guidelines must be established. These policies should prioritize sustainability,
accessibility, and evidence-based design to enhance patient recovery and well-being.
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The following recommendations outline strategic policy directions:

1

N

w

. Establishing Mandatory Green Space Requirements

Governments and regulatory bodies should set minimum green space allocations in
healthcare facility planning, ensuring that hospitals and clinics dedicate a percentage of
their land area to landscaped environments.

Urban planning policies should incentivize healthcare developers to integrate green roofs,
therapeutic gardens, and outdoor rehabilitation spaces.

Hospitals should adhere to international health and sustainability standards, such as the
LEED (Leadership in Energy and Environmental Design) Green Building Certification and
WELL Building Standard for healthcare design.

. Implementing Evidence-Based Design (EBD) Regulations

National health agencies should mandate the use of scientific research and post-occupancy
evaluations (POE) in hospital landscape planning (Marcus & Sachs, 2014).

Landscape guidelines should be informed by clinical studies on the psychological and
physical benefits of green spaces, ensuring that landscape elements cater to patient needs
(Ulrich, 1984).

Regular audits and inspections should evaluate the effectiveness of green spaces in
improving patient outcomes and adjust policies accordingly.

. Promoting Sustainable and Climate-Resilient Landscaping

Policies should enforce sustainable water management practices, such as rainwater
harvesting, permeable pavements, and drought-resistant plant species (Hussein, 2019).
Healthcare landscapes should integrate native vegetation to reduce maintenance costs and
improve biodiversity.

Governments should provide financial incentives or grants for hospitals that adopt green
infrastructure solutions, such as green roofs and vertical gardens.

4. Enhancing Accessibility and Inclusivity in Healthcare Landscapes

o1

Healthcare design regulations must require universal access to outdoor spaces, ensuring
that landscapes include wheelchair-friendly paths, sensory gardens, and shaded rest areas
(Adeyemi et al., 2021).

Policies should mandate ergonomic seating, safe walking trails, and interactive landscape
elements to cater to elderly patients, children, and individuals with disabilities.

Hospitals should establish outdoor therapy zones, where patients can engage in physical
rehabilitation, meditation, and guided nature therapy.

. Integrating Technology for Smart Landscape Management

Landscape policies should encourage the use of Al-driven irrigation systems and real-time
environmental monitoring to optimize resource use.

Hospitals should be required to implement climate-responsive landscape features, such as
automated shading, misting systems, and hybrid ventilation to enhance outdoor comfort.
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Smart patient feedback systems, such as digital kiosks or mobile applications, should be
introduced to allow real-time input on the usability of healthcare landscapes.

6. Strengthening Institutional Commitment and Cross-Sector Collaboration

o National and regional health ministries should collaborate with urban planners, landscape
architects, and environmental psychologists to develop best-practice guidelines.

e Hospitals should establish multidisciplinary design committees, involving medical staff,
patients, and landscape professionals in the planning process.

e Partnerships between government agencies, private healthcare investors, and non-profit
organizations should be encouraged to fund and maintain high-quality healthcare
landscapes.

7. Monitoring and Evaluation of Policy Implementation

e Governments should create independent regulatory bodies to oversee the implementation
and effectiveness of health-focused landscape policies.

e Healthcare facilities should be required to submit annual reports on the impact of their green
spaces on patient satisfaction, recovery rates, and overall environmental sustainability.

e Future research funding should be allocated for longjtudinal studies assessing the long-term
health benefits of landscape integration in healthcare environments.

Developing robust policies and guidelines for health-focused landscape development is crucial
for creating patient-centered, sustainable, and technology-integrated healthcare environments.
By enforcing green space requirements, promoting evidence-based design, and ensuring
accessibility, healthcare institutions can significantly enhance patient comfort and well-being. A
well-regulated approach will ensure that nature remains a fundamental component of healing
environments in both urban and rural healthcare settings.

10. CONCLUSION

The research on landscape development in health facilities demonstrates a clear link between
the integration of natural elements and improvements in both physiological and physical
comfort. Landscapes contribute to temperature regulation, air quality enhancement, and the
provision of natural light, all of which support the body’s physiological functions. Moreover, green
spaces, therapeutic gardens, and natural views reduce stress, improve mood, and promote
faster recovery. Physical comfort is also enhanced through the provision of accessible walking
paths, outdoor spaces for exercise, and ergonomic outdoor furniture. The case studies analyzed,
including Maggie's Centres in the UK and Khoo Teck Puat Hospital in Singapore, highlight
successful implementations of landscape development, emphasizing the positive outcomes of
such designs on patient recovery and overall well-being.
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11. FUTURE DIRECTIONS FOR RESEARCH AND PRACTICE

As the benefits of landscape integration in healthcare become more widely recognized, future
research should focus on quantifying these effects across various climates and patient
demographics. It is also essential to explore the cost-effectiveness of such developments to
encourage wider adoption in healthcare facilities globally. Practical recommendations include
creating interdisciplinary teams of healthcare designers and landscape architects to ensure the
optimal integration of nature in healthcare settings. In conclusion, the development of
landscapes in healthcare facilities not only improves the physical and physiological comfort of
patients but also fosters a holistic environment that promotes healing and well-being. As such,
landscape development should be considered a vital element of healthcare facility design,
contributing to a more human-centered approach to healthcare.
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