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Abstract. Background and aim: Hospital facilities are one of the most stressful environments and there is evi-
dence that during Covid-19 having outdoor and green spaces helped medical staff and nurses to decrease the 
stress and anxiety level. Nevertheless, knowledge about the type of green space is limited. The aim of the study 
is to systematize the existing scientific literature on the topic in a specific time period. Methods: Scopus, Pub-
med, and Cochrane library databases have been explored in a systematic way. Following the Prysma diagram 
and checklist 25 studies have been included. Descriptive statistics and content analysis have been performed 
to highlight green typologies, users and functional area involved, spatial focus, relationship between users and 
space and vegetation typology. The different topics have been clustered according to Kellert’s biophilic frame-
work. Results: Articles reviewed included studies from the 2000 to 2020. The selection led to the analysis of 
25 documents mostly focused on patients (73%) and only partially on staff (15%) or family members (12%). 
Generic users are addressed but specific attention is devoted to pediatric (20%) or psychiatric (11%) 
patients. Hospital space is analyzed mainly at the environmental unit (39%) or functional area (30%) perspec-
tive. Different relationship between users and green spaces have been highlighted such as: indirect (wilderness), 
direct (healing gardens) or symbolic (representations). Conclusions: The present review highlights relevant 
characteristics of green space in hospital built environment with specific focus on pre-pandemic situation.  
(www.actabiomedica.it)
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Introduction

Hospital facilities are one of the most stressful 
environments ever (1,2). Those who inhabit them ex-
perience a state of physical and emotional stress, with 
specific regards to patients, medical doctors and nurses 
(3–8). Covid-19 pandemic exacerbates this condition 
and new strategies need to be investigated (9).

Several scientific studies have demonstrated 
how much it is the physical environment itself that 

influences this problem; and how, in this sense, 
the integrated design of green plays a fundamental  
role (10–12).

In this perspectives seminal works have been con-
ducted with reference to the biophilic design theory 
developed by researcher Stephen Kellert with specific 
reference to interaction between nature, built environ-
ment and users in direct, indirect, or symbolic relation-
ship (13,14). Direct experience involves contact with 
nature that requires prevalent human input to survive, 
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as in healing gardens and vegetable gardens. Indirect 
experience refers to relatively unstructured contact 
with self-sustaining features of the natural environ-
ment such as everyday light, plants, animals, natural 
habitats, and ecosystems. Included in this category is 
wilderness, gardens and plants, and flowering pots. 
Finally, symbolic experience does not involve actual 
contact with real nature, but rather the representation 
of the natural world through images, photographs, 
videos, metaphors, and more. In this case, synthetic 
plants and images. Based on those seminal works, over 
the years lot of interest on green space in healthcare 
architecture was reported by researchers, a consider-
able amount of studies attested how much the natural 
world has benefits for human well-being (15–20).

Starting from Ulrich’s findings that showed that 
stressed individuals felt significantly better after expo-
sure to nature scenes rather than to American urban 
scenes lacking nature elements (21), several studies 
investigated both visual and contact relationship be-
tween people and green space, with specific regards 
to healthcare facilities, a place with fragile users and 
stressed work environment. Restorative theories was 
also fundamental in understanding the benefits that 
natural environment have on users (22) and it has 
been shown that specific features of the green space 
(i.e. accessibility, quantity, etc.) have different impact 
on users wellbeing depending on context and age 
group (23–28).

Green space in urban settings is commonly rec-
ognized as a fundamental element for stress reduction, 
physical and mental health benefits and several sys-
tematic studies have been conducted in this direction 
with also policies implications both before and during 
Covid-19 (29–35).

Unfortunately, those aspects are still underex-
plored in the healthcare facilities research field where 
more attention is devoted to the functional aspects or 
the indoor environment.

The history of green healing has roots in ancient 
time but the awareness of the importance of green 
for health has faded with the arrival of modern archi-
tecture and the vision of a hospital as a machine for 
healing. Since the 80s, the benefits that can be derived 
from careful green design in hospitals have started to 
be highlighted (21). By the end of 1990s and during 

the first decades of the 21st century, design has started 
to be more conscious about the role of outdoor and 
green spaces, although more systematic studies are 
needed. Research resumed the attention towards the 
natural component in the medical field, demonstrating 
the fundamental role of nature in the different health 
contexts, until the drafting of first design guidelines 
for therapeutic greenery (36,37).

Healing gardens is generally recognized as an 
evolving concept of designing green spaces with a 
healing intention. It has been defined as a variety of 
garden features that foster restoration from stress and 
have positive influences on patient, visitors, and staff 
or caregivers but also a space to look out at, and a space 
for passive or quasi passive activities such as observing, 
listening, strolling, sitting, exploring (17,38). Healing 
gardens design in healthcare architecture can have a 
pivotal role, but only if they fulfill the specific need of 
users. Meaningful is the example of healing gardens 
for patients with Dementia, this kind of space must 
follow certain requirements to not be harmful for pa-
tients (39–43).

Today, the experience of the Covid-19 pandemic 
raised even more awareness of the importance of the 
experience of nature; some studies have been con-
ducted in healthcare settings to assess wellbeing of 
hospital staff (44–47) or reporting therapeutic garden 
program implementation and attention to the topic for 
both healthy, sick and fragile users (48,49). Despite the 
growing interest there is a lack of structured and sys-
tematic synthesis or validated checklists regarding the 
theme of green integrated in hospital design with spe-
cific attention to pre-pandemic era (36,50). Books and 
manuals are available but there is the need of systema-
tize scientific articles that have been produced in the 
recent years, with an adequate reflection on the specific 
type of hospital environments or users.

In addition, what is often underlined in research 
is a lack of communication and training on the sub-
ject (51) confirming a gap between theory and prac-
tice: often those who design hospital green spaces are 
not aware of the implications of healing gardens re-
search (52).

Therefore, the aim of this work is to system-
atically collect and review the studies that address 
the issue of green design in the acute care hospital 
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environments before Covid-19 pandemic period. This 
review is also intended to set the basis for further 
studies on the topic.

Materials and methods

Search question and key words identification

Within a PICO framework for literature reviews, 
the Research Questions that addressed this study were:

Which setting and type of green has been mostly 
studied in scientific literature before Covid-19? 
Which information does the research offer with respect 
to hospital therapeutic green design?

From the research question three main topics 
were found: hospital design, therapeutic gardens, sci-
entific evidence. From these contexts the key words 
have been extracted.

The key words defined were based on a three level 
framework based on the previously mentioned topics, 
to be adapted and merged according to the research of 
the different databases:

i.	 the general setting to be referred as healthcare 
facilities: “hospital” OR “healthcare environ-
ment” OR “healthcare building” OR “health-
care facility” OR “hospital design”;

ii.	 the specific setting to look at such as: “ther-
apeutic garden” OR “healing garden” OR 

“green space” OR “nature” OR “garden” OR 
“horticulture” OR “green”,

iii.	 the research approach to be based on evidence 
or operative guidelines: “evidence based de-
sign” OR “Evidence based hospital design” 
OR “evidence based medicine” OR “guideline”

The search string used within the different data-
bases are reported in Table 1

Additionally, it was only considered the time pe-
riod from January 2000 were the first definition of 
Healing Garden was provided by Roger Ulrich and 
Clare Cooper Marcus, until March 2020, to avoid 
Covid-19 related topics.

A total of 585 records have been collected result-
ing in 500 after duplicates removal and first check of 
consistency.

Screening and eligibility

After exporting the results of the first search by 
keywords, titles, keywords and abstracts have been 
carefully reviewed one by one by M.D.P. and A.B. in 
order to discard out-of scope documents that were 
not excluded by the filter application in the selected 
databases. A third review was taken by R.R.M. in 
case of incongruency between the two authors. This 
first review was mainly practical, it wants to under-
stand which articles were totally off-topic. A second 
review was conducted on the full text screening; again 
the three reviewers performed the inclusion and ex-
clusion process in a qualitative way, to identify those 

Table 1. Search string in the different databases.

Pubmed: “Hospital Design and Construction”[Mesh] OR “Architecture/therapeutic use”[Mesh] OR “Health 
Facilities”[Mesh] OR “hospital*”[tw] OR “healthcare environment*”[tw] OR “healthcare building*”[tw] OR 
“healthcare facilit*”[tw]

“therapeutic garden*”[tw] OR “healing garden*”[tw] OR “green space*”[tw] OR “Nature”[Mesh] OR 
“Gardening”[Mesh] OR “Horticulture”[Mesh] OR “Horticulture/ methods”[Mesh]

“evidence based design”[tw] OR “Evidence Based Medicine”[tw] OR “guideline*”[tw]

Scopus: “hospital*” OR “healthcare environment*” OR “healthcare building*” OR “healthcare facilit*” OR “hospital design”

“therapeutic garden*” OR “healing garden*” OR “green space*” OR “garden*” OR “horticulture”

“evidence based design“ OR “Evidence based hospital design“ OR “evidence based medicine“ OR “guidelin*“

Cochrane 
library:

 “therapeutic garden” OR “healing garden” OR “green space” OR “nature” OR “garden” OR “horticulture” OR 
“green“ Since this is a database that deals with clinical trials, it does not affect the search by entering the keywords 
for concept 1 and 3.
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between users and green space and v) Vegetation 
typology.

Results

Origin and scientific area

From the literature screening and selection 23 
articles and 2 reviews have been included in the study 
(Table 2). Geographically the research groups are 
predominatly from USA (n=11; 44%), followed by 
Norway (n=3;12%), Pakistan (n=2; 8%) , Greece (n=2; 
8%), Australia (n=2; 8%) and Italy (n=2; 8%). The re-
maining studies (n=1 each country; 4%) are coming 
from Iran, China, Turkey, The Netherland, UK, Saudi 
Arabia. Three international collaboration are present 
(n=3; 12%).

Regarding journlas, the majority of articles are 
published in multidisciplinary platform confirming 
the topic positioned at boundaries of established disci-
plines. In particular a mix of built environment, agri-
culture and medical scientific publications are present.

The attempt of clustering the different journals 
in single topics shows that the majority is related to 
architecture/planning field (n=10; 40%), followed by 
Agriculture/Forest studies (n=7;28%) and Medicine/
Nursing studies (n=6; 24%) while the remaining are 
related to Environmentl Psychology (n=1; 4%) and 
Quality Management (n=1;4%). The most recurrent 
journals are SAGE’s Health Environments Research 
& Design (HERD) (n=8; 32%) and Elsevier’s Urban 
Forestry & Urban Greening (n=3; 12%). The authors 
affiliation reflect this cross-disciplinary compositon 
showing collaboration between social sciences and 
applied sciences covering several departmens such as 
architecture, design and planning; forest, agriculture, 
environmental science; mental health, medicine, nurs-
ing; engineering, statistics, information management, 
business.

Type of study design and methods

What emerges from the literature review is the 
constant reference to an Evidence-Based Design 
(EBD) approach and the utilization of different data 

articles that really could answer the research question 
giving relevant and quality results. Here the aforemen-
tioned exclusion criteria were used: articles out of the 
timeframe (1st January 2000 – 31st March 2020), not 
written in English language, or referring to low care 
health facilities (i.e. nursing home, elderly care centers, 
community centers) were excluded. Only papers where 
operative indication for the designer were mentioned 
have been considered and where a clear relationship 
between the physical space and health outcomes were 
present. Articles and Reviews have been considered 
while conference papers have been excluded. From 
the full text screening a total of 123 papers were ex-
cluded while 25 were included since operative design 
indications for acute care hospitals were present. The 
PRISMA diagram and checklist has been used as an 
added value of this review to guarantee systematic ro-
bustness and replicability (53,54); the dedicated figure 
shows the results of the process of screening and eligi-
bility adopted throughout the search (Figure 1).

Summarizing, the studies taken into considera-
tion consider a period from 2000 to 2020, refer only 
to the hospital context and reflect on the design of 
therapeutic green, not only intended as a green space 
but also as widespread green presence both inside the 
hospital facility and in its surroundings.

Data analysis

The selected studies have been analyzed through 
descriptive statistics to understand the general charac-
teristics of the papers, the specific methods used more 
frequently and the results obtained. In particular, a first 
analysis regarded origin, affiliation and publication 
platforms to understand which journals devote more 
attention to the topic and highlight the research field 
or laboratories where such studies represent an innova-
tion area. Then the different methods have been clus-
tered to verify if the topic is well established or still in 
an exploratory phase: literature reviews and empirical 
studies have been mapped also to understand the study 
design and methods used by the different authors.

Furthermore, the contents have been analyzed 
though a detailed mapping to highlight: i) type and 
forms of green elements; ii) users and functional area 
involved; iii) Spatial focus; iv) Type of relationship 
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context and users, so it is difficult to find studies that 
manage to consider all the variables. For this reason 
rather than on the specific results this review is focus-
ing more on the methodological processes adopted 
and on the relationship between users and green type.

collection methodologies, in specific sample cases, fol-
lowed by the analysis of primary or secondary data for 
the formulation of design strategies or recommenda-
tion. However, some common challenges emerge as 
well such as that each hospital is unique, in terms of 

Records identified from
databases:

SCOPUS  (n = 265)
PUBMED (n = 313)
COCHRANE  (n = 7)

Records removed before 
screening:

Duplicate records removed
(n = 80)
Records removed for other 
reasons (n = 5)

Records screened title and 
keywords
(n = 500)

Records excluded by authors
(n = 159)

Records screened for abstract
(n = 341)

Full text assessed for eligibility
(n = 148)

Records excluded:
No full text available (n = 46)
No adequate timeframe (n = 47)
No specific guidelines (n = 30)

Studies included in review
(n = 25)
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Records excluded:
No abstract available (n = 68)
Out of scope (n = 125)

Figure 1. Prisma flowchart diagram of the literature search process.
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Table 2. List of papers included in the analysis. The detailed analysis is reported as supplementary material.

n Year Authors Title

  1 2000 Lohr & 
Pearson-Mims

Physical discomfort may be reduced in the presence of interior plants

  2 2001 Whitehouse et al Evaluating a children’s hospital garden environment: Utilization and consumer satisfaction

  3 2008 Naderi & Shin Humane Design for Hospital Landscapes: a case study in Landscape Architecture of healing 
garden for nurses

  4 2008 Park & Mattson Effects of flowering and foliage plants in hospital rooms on patients recovering from 
abdominal surgery

  5 2010 Vincent et al The effects of nature images on pain in a simulated hospital patient room.

  6 2010 Gonzalez et al Therapeutic horticulture in clinical depression: A prospective study of active components

  7 2011 Davis Rooftop hospital gardens for physical therapy: a post-occupancy evaluation.

  8 2011 Gonzalez et al A prospective study of existential issues in therapeutic horticulture for clinical depression

  9 2012 Raanaas et al Health benefits of a view of nature through the window: a quasi-experimental study  of 
patients in a residential rehabilitation center.

10 2012 Beukeboom et al Stress-reducing effects of real and artificial nature in a hospital waiting room.

11 2015 Cooper Marcus & 
Valente

Healing Gardens: design processes and realizations of beneficial environments

12 2016 Trau et al Nature Contacts: Employee Wellness in Healthcare.

13 2016 Ali Khan et al Plant Therapy: a Nonpharmacological and Noninvasive Treatment Approach Medically 
Beneficial to the Wellbeing of Hospital Patients

14 2016 Ali Khan et al Therapeutic horticulture: Influencing psychological responses of surgical patients and their 
environmental assessment scale

15 2017 Aburas et al The Influence of Nature Stimulus in Enhancing the Birth Experience.

16 2017 Reeve et al Healing gardens in children’s hospitals: Reflections on benefits, preferences and design from 
visitors’ books

17 2018 Tinner et al Perceived Importance of Wellness Features at a Cancer Center: Patient and Staff  Perspectives.

18 2018 Blaschke Cancer Patients’ Recommendations for Nature-Based Design and Engagement in Oncology  
Contexts: Qualitative Research.

19 2018 Paraskevopoulou & 
Kamperi

Design of hospital healing gardens linked to pre- or post-occupancy research findings

20 2018 Paraskevopoulou 
et al

The impact of seasonal colour change in planting on patients with psychotic disorders using 
biosensors

21 2019 Pearson et al The Physiological Impact of Window Murals on Pediatric Patients.

22 2019 Uwajeh et al Therapeutic gardens as a design approach for optimising the healing environment of patients 
with Alzheimer’s disease and other dementias: A narrative review.

23 2019 Lu et al Horticultural Therapy in Patients With Dementia: A Systematic Review and Meta-Analysis

24 2020 Allah Ya & Kazem The role of dish gardens on the physical and neuropsychological improvement of hospitalized 
children

25 2020 Guglielmetti & 
Menicucci

Understanding the benefits of horticultural therapy on paediatric patient’s well-being during 
hospitalisation

The observation of which study methods are 
used and how they can be combined: from the sam-
ple of selected articles highlights that the majority 
are single empirical studies (n=15; 60%), followed 

by Pre and/or Post Occupancy Evaluations (n=6; 
24%), Literature Reviews (n=2; 8%) and Case study 
reviews (n=2; 8%). Empirical studies are generally 
cross sectional experiment with control cases in the 
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Users and functional area

Integrated therapeutic green design proves to be 
beneficial not only for patients, but also for healthcare 
staff and visitors (i.e. caregivers, relatives or friends). 
Although most of the selected studies (73%) focus 
their interest solely on the patient, the remaining 
percentages verify positive effects on staff and family 
members, respectively 15% and 12% of the total papers 
collected.

In fact, of fundamental importance in the design 
of therapeutic green spaces is the link between the 
design and the type of user who will inhabit it. This 
is because natural space does not always mean thera-
peutic space; to be so requires an understanding of 
the target audience and its specific needs. Most stud-
ies propose design solutions extremely related to the 
type of users (73) showing a garden design always 
tailored to particular types of visitors, including, of 
course, the specific needs of staff and family members 
(60,64,68).

Therefore, despite several studies are addressing 
generic users (27%), many different categories emerge 
such as:

	- pediatric patient (20%);
	- psychiatry patient (11%);
	- maternity ward patient (8%);
	- oncology patient (8%);
	- surgery patient (8%);
	- physically disabled patient (7%);
	- neurorehabilitation patient (4%).

Spatial focus

Although the selected articles are only about the 
hospital setting not all authors decided to approach the 
topic in the same way, different spatial focuses emerge:

i.	 The entire building (22%). These are all stud-
ies that reflect on the relationship between the 
hospital as a whole and the relationship with 
the therapeutic green(60,61,64,67,73–75).

ii.	 The functional area (30%), refers to the spe-
cific departments (pediatrics, oncology, psy-
chiatry, etc...) or specific areas, for example, 
waiting rooms (55,65,66,68,73,76,77)

form of randomized clinical trial (55–57), but some 
examples of quasi-experiment longitudinal stud-
ies are present (58,59). POE are often addressed 
to understand the effectiveness of the interven-
tion such as site design or usage of the new green 
space compared to the literature or to the project 
objectives  (60), but sometimes they evaluate the 
clinical outcome before and after therapeutic inter-
vention that involve nature (61). Study design and 
data collection are mainly mixed method (n=12; 
48%) or only qualitative (n=11; 44%); the remaining 
two papers are Systematic (n=1; 4%) or Narrative 
Literature Reviews (n=1; 4%).

Data are mainly collected through interviews 
and questionnaires based on psychometric or psychi-
atric validated scales, with some implementation of 
specific clinical experiment (62,63) or validated sur-
veys like Nature Contact Questionnaire (NCQ) (64) 
or Quality of Care from Patient Perspective (QPP)
(65). Physiological and clinical parameters such as 
vital signs, blood pressure, analgesic consumption, 
heart and respiratory rate, are also collected in mixed 
method experimental studies with control cases 
(65,66). In general, the presence of both quantita-
tive and qualitative data allows the authors to discuss 
hypothesis with both numerical clinical-performance 
findings, such as improvements in recovery time or 
changes in the amount of analgesic administration, 
as well as articulated data, concerning individual us-
ers, such as emotions/perceptions reported (67,68) or 
mapped through biosensors (69).

Pre and Post Occupancy Evaluation is recog-
nized as a very effective an environment-behaviour 
approach to assessing built environments of all sizes 
and types and has been consistently used for eval-
uating sustainability and overall performances in 
healthcare facilities (70–72). The former analysis de-
termines the needs that will have to be solved during 
the design by including healthcare staff and patients 
in the design decision-making process; the latter 
evaluates the real effectiveness of the project and its 
capability of responding to the initial needs (73) .By 
interviewing, after the implementation and testing 
of the hospital, patients, doctors and visitors; nev-
ertheless, this process is very time consuming and 
require long term strategies and stakeholder engage-
ment during time.
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11% of studies address the use of these areas as com-
plementary places to traditional therapy or care which 
results in improved staff social relationships, physical 
and cognitive activities (76).

Another form of therapeutic greenery is wilder-
ness, defined as all undesigned green spaces visible 
within the hospital area or, as well, not accessible de-
signed green areas. This is a component addressed by 
almost 15% of the studies, considered primarily as a 
contributing element to the quality of vision from the 
inpatient window, correlated with a positive influence 
on the patients or staff state of well-being (59,64,69). 
Indeed, both seminal and recent scientific studies show 
that direct viewing nature from the window can be an 
effective way to support the recovery process (19,81). 
However, the hospital facility is not always set in a nat-
ural context; consequently, in situations where natural 
settings cannot be exploited, images and interior de-
sign should recreate the natural world.

One third of the articles consider interior green-
ery, understood as potted plants and flowers (56,62). 
These represent all plants placed in hospital interior 
environments, such as patient rooms or waiting rooms, 
that serve decorative purposes or to support small gar-
dening tasks such as watering or pruning(55,57,66,78). 
Some authors argue that even small potted plants can 
be considered a surrogate for green spaces in improv-
ing the physical and neuropsychological characteristics 
of hospitalized patients (79).

Only a minority of the articles (11%) refer 
to representations of greenery in photographic or 
pictorial format, referred to by the more general term 
“pictures” (63).This approach appears particularly use-
ful in refurbishment cases where direct views of the 
natural landscape are not possible or where it is desired 
to quickly bring the green component into the hospital 
walls as well with a relative lower cost(65). An example 
of natural images is the inclusion of murals in the rooms 
of pediatric patients, these have beneficial effect on the 
physiological state of children, decreasing the heart rate 
and, therefore, improving the state of stress(57). Con-
sequently, it is of particular importance the presence of 
these elements in inpatient rooms (63), as in other hos-
pital areas, for example in delivery rooms (65) in which 
it has been shown how the view of natural scenarios can 
improve the experience of childbirth. It is interesting 

iii.	 The environmental unit (Patient room) (39%). 
Most studies focus on the relationship be-
tween the patient room and the natural set-
ting, or the effects of incorporating green 
elements into the room, such as potted plants 
and flowers (56,57,59,62,63,78,79).

iv.	 The outdoor space (9%) Finally, there are only 
two articles (58,80) that specifically reflect on 
the topic of horticultural therapy and only study 
the effect of the activity on the patient, refer-
ring only to the context outside the hospital.

Discussion

Type and forms of green elements

From reading the selected articles, several forms 
of green space in hospital environment emerges with 
specific regards to Hospital Gardens, Healing or ther-
apeutic activity gardens, Wilderness, Potted plants and 
flowers or Representations.

These, in different ways, contribute to the im-
provement of the patient’s condition of well-being, as 
shown by the qualitative and quantitative data emerg-
ing from the studies.

Hospital gardens are the most recurrent form, ap-
pearing in 33% of the selected articles and referring to 
all the outdoor spaces specifically designed to promote 
and improve people’s health and well-being. The ben-
efits of such space can be achieved through a passive 
experience (looking at or being in a garden) (64) and/
or through active accessibility in the garden which can 
eventually result in utilization for rehabilitation ac-
tivities (59). Access to nature has physical, social, and 
spiritual benefits (74), and these types of spaces con-
stitute a special component of the healthcare building 
organism that offers relief not only to patients but also 
to staff and relatives (75).

While generic hospital gardens consider a mixed 
participation of the visitor, active or passive, there are 
other spaces with a higher degree of specialization and 
designed to host activities within the natural com-
ponent such as gardening or occupational therapies 
(58,61). A recurring example reported in several stud-
ies is being spaces dedicated to horticultural therapy; 
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bedside. Nevertheless, for other types of patients, di-
rect contact with nature is of paramount importance, 
for example, in the case of psychiatric departments 
(58) or in rehabilitation wards (59). Access and direct 
relationship with nature are essential, as long as pos-
sible. In these cases, the garden becomes a therapeutic 
space and medium: on the one hand, it can provide a 
place for ortho-therapeutic or rehabilitative activities, 
on the other hand, being a natural component, it binds 
to the innate human need to relate to the green defined 
as biophilia (84). In general terms, direct relationship 
refers to the spaces where man can have a physical and 
sensory experience: healing gardens, therapeutic gar-
dens, wilderness, or spontaneous vegetation. On the 
contrary indirect relationship refers to indoor potted 
plants, meaning also a simple visual relationship; sym-
bolic, however, are the representations of nature, such 
as images or paintings.

These different types of components turn out to 
follow specific design approaches, depending on the 
scope, as shown in Figure 2. Despite each article is 
narrowly focused on a single topic and a single user 
category, Kellert framework helped us to unify and ex-
tract some design strategies as research outlooks.

The strategies that are coming from the different 
papers represent a toolkit for designers as a list of ac-
knowledgements to consider (85). Hospital design needs 
to consider green elements in its different forms and 
how this should relate with the healthcare environment, 
whether it is direct, indirect or symbolic relationship. In 
general terms it is possible to note that, for example, in 
the case of patients suffering from mental disorders or 
dementia, gardening activities are very positive.

In children and the elderly, the role of healing 
gardens is very important, although they take two 
completely different forms. For children it should be 
equipped for play and for the elderly more for rest and 
contemplation (43,86). The review highlights also that 
oncology, pediatrics, geriatrics, psychiatry and staff ar-
eas need access to the garden, so healing gardens must 
be designed easily accessible for this type of users, or 
planning the green space with high proximity or in-
cluding therapy activities in the garden. In particular 
for oncology patients and elderly patients a greater in-
terest should be given to the type of seats and to rest-
ing areas, providing the right amount of shades.

to note that some authors suggest that it may not be 
necessary to provide presence of real elements, but that 
their synthetic representation or reproduction is equally 
sufficient for therapeutic purposes (55).

Despite the choice of vegetation type can be seen 
as important, it is not punctually considered in the se-
lected articles. Only in three researches (55,56,69) it 
is studied how different types of tree species can af-
fect users wellbeing. As a result, seasonal species must 
always be ensured, thus changing throughout the year; 
this can have a great symbolic influence in the indi-
vidual, instilling hope and a sense of time. This can 
create several limits and contradictions also in terms 
of maintenance of hospital spaces as well as potential 
allergies of fragile users (82,83)

Type of relationship between users and green space

Significant attention is reported toward pediatric 
patients (57,67,76,79,80). The hospital is a place of 
great stress; for children, the natural environment can 
become a place of positive distraction.

In addition, it is interesting to note what types of 
green areas are most appropriate for the specific type 
of user. For example, in the case of patients suffering 
from mental disorders, horticultural therapy activities 
are very effective (61,73). In children, on the other 
hand, it is essential to provide the healing garden with 
a space for play, nature in this case has a strong action 
of distraction and release, but without forgetting the 
design of areas for rest dedicated to the most fragile 
children (80). In contrast, in the case of cancer patients 
the space must be equipped with comfortable seating 
and places of privacy and the garden becomes a place 
for contemplation and rest (68,77).

In order to identify specific research outlooks we 
clustered the studies starting from Stephen Kellert 
biophilic categories (13). Among the selected articles, 
we see a greater number focus on indirect relation-
ships, such as just viewing the natural element can be 
beneficial. In fact, as seen in the previous section, sev-
eral studies focus on the inpatient room, also because 
indirect viewing of greenery is the most common way 
to create a contact with nature. For example, consider 
hospitalized, bedridden patients after surgery, the only 
mode of contact with nature is viewing it from the 
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considerations raised or exacerbated by Covid-19 have 
been explicitly excluded. Furthermore no company 
reports or gray literature has been included in this re-
view therefore more operative and practice-oriented 
strategies may be present. This is also relevant for ar-
ticles or documents written in other languages than 
English; detailed strategies or local perspectives have 
been excluded from this review. Finally the study fo-
cuses only on acute care hospital settings therefore 
insights from lower care facilities can be beneficial in 
future studies.

Conclusions

The analysis conducted highlighted that the im-
pact green components have on users within health-
care facilities is relevant and multifaced even before 
the Covid-19 pandemic period (89). Multiple studies 

For the wards dedicated to maternity and post-
operative stays design need to focus on furniture and 
windows. A possible way is to insert potted plant, or, if 
is not allowed, picture or nature paintings. Data show 
how physiological parameters are better even with the 
presence of representation of nature.

Finally, the study is coherent with contemporary 
research confirming that nature not only affects pa-
tients but even staff and visitors (44); therefore green 
planning cannot only relate to gardens dedicated to 
patients, but even with common areas and staff areas, 
as well as general users (87). Such strategies can also 
support the definition of new hospital models based on 
users wellbeing and supporting spaces (88).

Study limitations

The review has been limited to papers published 
between January 2000 and March 2020 therefore 

Figure 2. Summary of the findings and strategies emerged from the literature review based on Kellert biophilic framework.
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and Architecture. HERD. 2013;6(4): 127–168. doi: 
10.1177/193758671300600408.

4.	Dendaas N. Environmental Congruence and Work-Related 
Stress in Acute Care Hospital Medical/Surgical Units: A 
Descriptive, Correlational Study. HERD. 2011;5(1): 23–42. 
doi: 10.1177/193758671100500103.

5.	Firth-Cozens J, Greenhalgh J. Doctors’ perceptions 
of the links between stress and lowered clinical care. 
Soc Sci Med. 1997;44(7): 1017–1022. doi: 10.1016/
S0277-9536(96)00227-4.

6.	Wallace JE, Lemaire JB, Ghali WA. Physician wellness: a 
missing quality indicator. Lancet. 2009;374(9702): 1714–
1721. doi: 10.1016/S0140-6736(09)61424-0.

7.	Williams ES, Skinner AC. Outcomes of Physi-
cian Job Satisfaction: A Narrative Review, Implica-
tions, and Directions for Future Research: Health 
Care Management Review. 2003;28(2): 119–139. doi: 
10.1097/00004010-200304000-00004.

8.	Wilson-Barnett J. Stress in Hospital Patients. In: Bittles 
AH, Parsons PA (eds.) Stress. London: Palgrave Macmillan 
UK; 1996. p. 152–158. doi: 10.1007/978-1-349-14163-0_9.

9.	Aguglia A, Amerio A, Costanza A, et al. Hopelessness 
and Post-Traumatic Stress Symptoms among Healthcare 
Workers during the COVID-19 Pandemic: Any Role for 
Mediating Variables? Int J Environ Res Public Health. 
2021;18(12): 6579. doi: 10.3390/ijerph18126579.

10.	Andrade CC, Devlin AS, Pereira CR, Lima ML. Do the 
hospital rooms make a difference for patients’ stress? A 
multilevel analysis of the role of perceived control, positive 
distraction, and social support. J Environ Psychol 2017;53: 
63–72. doi: 10.1016/j.jenvp.2017.06.008.

11.	Pati D, Harvey TE, Barach P. Relationships be-
tween Exterior Views and Nurse Stress: An Explora-
tory Examination. HERD. 2008;1(2): 27–38. doi: 
10.1177/193758670800100204.

12.	Spano G, D’Este M, Giannico V, et al. Association between 
indoor-outdoor green features and psychological health 
during the COVID-19 lockdown in Italy: A cross-sectional 
nationwide study. Urban For Urban Greening. 2021;62: 
127156. doi: 10.1016/j.ufug.2021.127156.

13.	Kellert SR, Heerwagen J, Mador M, [eds.]. Biophilic de-
sign: the theory, science, and practice of bringing buildings 
to life. Hoboken, N.J: Wiley; 2008.

14.	Kellert SR, Wilson EO. The Biophilia Hypothesis. Bulletin 
of Science, Technology & Society. 1995;15(1): 52–53. doi: 
10.1177/027046769501500125.

15.	Appleton J. The experience of landscape. Nachdr. d. Ausg. 
von 1975. Chichester: Wiley; 1978.

16.	Kaplan S. The restorative benefits of nature: Toward an 
integrative framework. J. Environ. Psychol. 1995;15(15): 
169–182. doi: 10.1016/0272-4944(95)90001-2

17.	Marcus CC, Barnes M, [eds.]. Healing gardens: therapeutic 
benefits and design recommendations. New York Chiches-
ter: Wiley; 1999.

18.	Nightingale F. Notes on hospitals. London: Longman, 
Roberts, and Green; 1863.

are available, and a variety of typologies, methods and 
outcome are reported.

Limited number of reviews are present and mul-
tiple approaches are adopted showing a lack of com-
prehensive and shared research directions. The study 
enables to identify research perspectives in line with 
the evolution of the scientific discipline and with the 
general objective to foster synergies between Built En-
vironment and Public Health research with specific re-
gards to the healthcare settings where spaces for users 
are always more requested and strategic guidelines are 
needed. In fact, it is important to note that not all green 
space is therapeutic but appropriate design strategies 
should be implemented with specific attention to the 
type of users and needs. Starting from the framework 
proposed in this review, future studies should focus on 
the post-Covid-19 pandemic to identify whether new 
interventions involving green space in hospital setting 
are capable of incorporating such strategic concepts.

Ethic Committee: not applicable

Conflict of Interest: Each author declares that he or she has no 
commercial associations (e.g. consultancies, stock ownership, equity 
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.

Authors Contribution: Conceptualization, A.B. and R.R.M.; 
methodology, S.C.; formal analysis, M.D.P.; investigation, M.D.P.; 
data curation, M.D.P.; writing—original draft preparation, M.D.P. 
and A.B.; writing—review and editing, A.B. and S.C.; supervision, 
R.R.M. and S.C

References

1.	Muhamad Robat R, Mohd Fauzi MF, Mat Saruan NA, 
Mohd Yusoff H, Harith AA. Why so stressed? A compara-
tive study on stressors and stress between hospital and non-
hospital nurses. BMC Nurs. 2021;20(1): 2. doi: 10.1186/
s12912-020-00511-0.

2.	Tanja-Dijkstra K, Andrade CC. Healthcare Set-
tings. In: Environmental Psychology and Human 
Well-Being. Elsevier; 2018. p. 313–334. doi: 10.1016/
B978-0-12-811481-0.00012-3.

3.	Connellan K, Gaardboe M, Riggs D, Due C, -Rein-
schmidt A, Mustillo L. Stressed Spaces: Mental Health 



Acta Biomed 2023; Vol. 94, Supplement 3: e202313712

33.	Wendelboe-Nelson C, Kelly S, Kennedy M, Cherrie J. A 
Scoping Review Mapping Research on Green Space and As-
sociated Mental Health Benefits. Int J Environ Res Public 
Health. 2019;16(12): 2081. doi: 10.3390/ijerph16122081.

34.	Gascon M, Triguero-Mas M, Martínez D, et al. Men-
tal health benefits of long-term exposure to residential 
green and blue spaces: a systematic review. Int J Environ 
Res Public Health. 2015;12(4): 4354–4379. doi: 10.3390/
ijerph120404354.

35.	Zagnoli F, Filippini T, Jimenez MP, Wise LA, Hatch EE, 
Vinceti M. Is Greenness Associated with Dementia? A Sys-
tematic Review and Dose-Response Meta-analysis. Curr 
Environ Health Rep. 2022;9(4): 574–590. doi: 10.1007/
s40572-022-00365-5.

36.	Cooper Marcus C. Therapeutic Landscapes. In: Environ-
mental Psychology and Human Well-Being. Elsevier; 2018. 
p. 387–413. doi: 10.1016/B978-0-12-811481-0.00015-9.

37.	Winterbottom D, Wagenfeld A. Therapeutic gardens: de-
sign for healing spaces. First edition. Portland, Oregon 
London: Timber Press; 2015.

38.	Ulrich RS. Effects of gardens on health outcomes: Theory 
and research. In: Marcus CC, Barnes M (eds.) Healing Gar-
dens: Therapeutic Benefits and Design Recommendations. 
New York: Wiley; 1999.

39.	Brambilla A, Maino R, Mangili S, Capolongo S. Built En-
vironment and Alzheimer. Quality Evaluation of Territorial 
Structures for Patients with Dementia. In: Bevilacqua C, 
Calabrò F, Della Spina L (eds.) New Metropolitan Perspec-
tives. Cham: Springer International Publishing; 2020. p. 
178–186. doi: 10.1007/978-3-030-52869-0_15.

40.	Marsh P, Courtney-Pratt H, Campbell M. The landscape of 
dementia inclusivity. Health Place. 2018;52: 174–179. doi: 
10.1016/j.healthplace.2018.05.013.

41.	Uwajeh PC, Iyendo TO, Polay M. Therapeutic gardens as 
a design approach for optimising the healing environment 
of patients with Alzheimer’s disease and other dementias: 
A narrative review. Explore(NY). 2019;15(5): 352–362. doi: 
10.1016/j.explore.2019.05.002.

42.	Mangili S, Capolongo S. Healthcare Facilities and Demen-
tia Development of a Framework to Assess Design Qual-
ity. In: Garofolo I, Bencini G, Arenghi A (eds.) Studies in 
Health Technology and Informatics. IOS Press; 2022. doi: 
10.3233/SHTI220856.

43.	Mangili S, Brambilla A, Capolongo S. Long-term care 
Facilities and Dementia. Development of a framework to 
assess design quality in healthcare structures for people 
with dementia. Alzheimer’s & Dementia. 2022;18(S8). doi: 
10.1002/alz.065844.

44.	Gola M, Botta M, D’Aniello AL, Capolongo S. Influence 
of Nature at the Time of the Pandemic: An Experience-
Based Survey at the Time of SARS-CoV-2 to Demon-
strate How Even a Short Break in Nature Can Reduce 
Stress for Healthcare Staff. HERD. 2021;14(2): 49–65. doi: 
10.1177/1937586721991113.

45.	Iqbal SA. COVID-19 and the Need for More Ac-
cessible and Designed Hospital Outdoor Spaces in 

19.	Ulrich R. View through a window may influence recov-
ery from surgery. Science. 1984;224(4647): 420–421. doi: 
10.1126/science.6143402.

20.	Ulrich RS, Zimring C, Zhu X, et al. A Review of the Research 
Literature on Evidence-Based Healthcare Design. HERD. 
2008;1(3): 61–125. doi: 10.1177/193758670800100306.

21.	Ulrich RS. Visual landscapes and psychological well-
being. Landscape Research. 1979;4(1): 17–23. doi: 
10.1080/01426397908705892.

22.	Kaplan R, Kaplan S. The experience of nature: a psychologi-
cal perspective. Cambridge: Cambridge Univ. Pr; 1989.

23.	Chawla L. Benefits of Nature Contact for Children. Jour-
nal of Planning Literature. 2015;30(4): 433–452. doi: 
10.1177/0885412215595441.

24.	Ward Thompson C. Linking landscape and health: The re-
curring theme. Landscape and Urban Planning. 2011;99(3–
4): 187–195. doi: 10.1016/j.landurbplan.2010.10.006.

25.	Ward Thompson C, Roe J, Aspinall P, Mitchell R, Clow 
A, Miller D. More green space is linked to less stress in 
deprived communities: Evidence from salivary cortisol pat-
terns. Landscape and Urban Planning. 2012;105(3): 221–
229. doi: 10.1016/j.landurbplan.2011.12.015.

26.	Buffoli M, Rebecchi A, Gola M, Favotto A, Procopio GP, Ca-
polongo S. Green SOAP. A Calculation Model for Improv-
ing Outdoor Air Quality in Urban Contexts and Evaluating 
the Benefits to the Population’s Health Status. In: Mondini 
G, Fattinnanzi E, Oppio A, Bottero M, Stanghellini S (eds.) 
Integrated Evaluation for the Management of Contempo-
rary Cities. Cham: Springer International Publishing; 2018. 
p. 453–467. doi: 10.1007/978-3-319-78271-3_36.

27.	Gianfredi V, Buffoli M, Rebecchi A, et al. Association be-
tween Urban Greenspace and Health: A Systematic Review 
of Literature. Int J Environ Res Public Health. 2021;18(10): 
5137. doi: 10.3390/ijerph18105137.

28.	D’Alessandro D, Buffoli M, Capasso L, et al. Green areas 
and public health: improving wellbeing and physical activity 
in the urban context. Epidemiol Prev. 2015;39(4 Suppl 1): 
8–13. PMID: 26499409

29.	Capolongo S, Rebecchi A, Buffoli M, et al. COVID-19 and 
Cities: from Urban Health strategies to the pandemic chal-
lenge. A Decalogue of Public Health opportunities. Acta 
Biomed. 2020;91(2): 13–22. doi: 10.23750/abm.v91i2.9615.

30.	Kondo M, Fluehr J, McKeon T, Branas C. Urban Green 
Space and Its Impact on Human Health. Int J Envi-
ron Res Public Health. 2018;15(3): 445. doi: 10.3390/
ijerph15030445.

31.	Mygind L, Kjeldsted E, Hartmeyer R, et al. Effects of 
Public Green Space on Acute Psychophysiological Stress 
Response: A Systematic Review and Meta-Analysis of 
the Experimental and Quasi-Experimental Evidence. 
Environment and Behavior. 2021;53(2): 184–226. doi: 
10.1177/0013916519873376.

32.	Ward Thompson C. Activity, exercise and the planning and 
design of outdoor spaces. Journal of Environmental Psy-
chology. 2013;34: 79–96. doi: 10.1016/j.jenvp.2013.01.003.



Acta Biomed 2023; Vol. 94, Supplement 3: e2023137 13

59.	Raanaas RK, Patil GG, Hartig T. Health benefits of a view 
of nature through the window: a quasi-experimental study 
of patients in a residential rehabilitation center. Clin Re-
habil. 2012;26(1): 21–32. doi: 10.1177/0269215511412800.

60.	Davis BE. Rooftop Hospital Gardens for Physical Therapy: 
A Post-Occupancy Evaluation. HERD: Health Environ-
ments Research & Design Journal. 2011;4(3): 14–43. doi: 
10.1177/193758671100400303.

61.	Gonzalez MT, Hartig T, Patil GG, Martinsen EW, -Kirk-
evold  M. Therapeutic horticulture in clinical depression: a 
prospective study of active components: Therapeutic horti-
culture in clinical depression. J Adv Nurs. 2010; no-no. doi: 
10.1111/j.1365-2648.2010.05383.x.

62.	Lohr VI, Pearson-Mims CH. Physical Discomfort May Be 
Reduced in the Presence of Interior Plants. Hort Technology. 
2000;10(1): 53–58. doi: 10.21273/HORTTECH.10.1.53.

63.	Vincent E, Battisto D, Grimes L, McCubbin J. The Ef-
fects of Nature Images on Pain in a Simulated Hos-
pital Patient Room. HERD. 2010;3(3): 42–55. doi: 
10.1177/193758671000300306.

64.	Trau D, Keenan KA, Goforth M, Large V. Nature Con-
tacts: Employee Wellness in Healthcare. HERD. 2016;9(3): 
47–62. doi: 10.1177/1937586715613585.

65.	Aburas R, Pati D, Casanova R, Adams NG. The Influence of 
Nature Stimulus in Enhancing the Birth Experience. HERD. 
2017;10(2): 81–100. doi: 10.1177/1937586716665581.

66.	Ali Khan M, Amin N, Khan A, et al. Plant Therapy: a Non-
pharmacological and Noninvasive Treatment Approach 
Medically Beneficial to the Wellbeing of Hospital Patients. 
Gesunde Pflanzen. 2016;68(4): 191–200. doi: 10.1007/
s10343-016-0377-1.

67.	Reeve A, Nieberler-Walker K, Desha C. Healing gardens in 
children’s hospitals: Reflections on benefits, preferences and 
design from visitors’ books. Urban Forestry & Urban Green-
ing. 2017;26: 48–56. doi: 10.1016/j.ufug.2017.05.013.

68.	Tinner M, Crovella P, Rosenbaum PF. Perceived Impor-
tance of Wellness Features at a Cancer Center: Patient 
and Staff Perspectives. HERD. 2018;11(3): 80–93. doi: 
10.1177/1937586718758446.

69.	Paraskevopoulou AT, Kamperi E, Demiris N, et al. The 
impact of seasonal colour change in planting on patients 
with psychotic disorders using biosensors. Urban For-
estry & Urban Greening. 2018;36: 50–56. doi: 10.1016/j.
ufug.2018.09.006.

70.	Adrian L. Post-occupancy Evaluation. In: Roaf S (ed.) 
Benchmarking Sustainable Building Performance. RIBA 
Publications; 2003. https://www.usablebuildings.co.uk/
UsableBuildings/Unprotected/AdrianLeamanPost-Occu-
pancyEvaluation.pdf [Accessed 29th March 2023]

71.	Brambilla A, Capolongo S. Healthy and Sustainable Hos-
pital Evaluation—A Review of POE Tools for Hospital 
Assessment in an Evidence-Based Design Framework. 
Buildings. 2019;9(4): 76. doi: 10.3390/buildings9040076.

72.	Cooper BA, Ahrentzen S, Hasselkus BR. Post-occupancy 
evaluation: an environment-behaviour technique for as-
sessing the built environment. Can J Occup Ther. Revue 

Developing Countries. HERD. 2021;14(2): 368–372. doi: 
10.1177/1937586721993767.

46.	Iqbal SA, Abubakar IR. Hospital Outdoor Spaces 
as Respite Areas for Healthcare Staff During the 
COVID-19 Pandemic. HERD. 2022;15(4): 343–353. doi: 
10.1177/19375867221111530.

47.	Brambilla A, Morganti A, Lindahl G, Riva A, Capolongo 
S. Complex Projects Assessment. The Impact of Built En-
vironment on Healthcare Staff Wellbeing. In: Gervasi O, 
Murgante B, Misra S, Garau C, Blečić I, Taniar D, et al. 
(eds.) Computational Science and Its Applications – IC-
CSA 2020. Cham: Springer International Publishing; 2020. 
p. 345–354. doi: 10.1007/978-3-030-58814-4_24.

48.	Yang Y, Ro E, Lee TJ, Aet al. The Multi-Sites Trial on the 
Effects of Therapeutic Gardening on Mental Health and 
Well-Being. Int J Environ Res Public Health. 2022;19(13): 
8046. doi: 10.3390/ijerph19138046.

49.	Sachs N. Access to Nature Has Always Been Important; 
With COVID-19, It Is Essential. HERD. 2020;13(4): 242–
244. doi: 10.1177/1937586720949792.

50.	Capolongo S, Brambilla A, Girardi A, Signorelli C. Vali-
dation Checklist for Massive Vaccination Centers. Ann Ig. 
2021; doi: 10.7416/ai.2021.2460.

51.	Gola M, Brambilla A, Barach P, Signorelli C, Capolongo 
S. Educational Challenges in Healthcare Design: Training 
Multidisciplinary Professionals for Future Hospitals and 
Healthcare. Ann Ig. 2020;32(5): 549–566. doi: 10.7416/
ai.2020.2375.

52.	Mead M, Ibrahim AM. Strategies to evaluate the quality 
of hospital design with clinical data. J Hosp Med. 2022; 
jhm.12987. doi: 10.1002/jhm.12987.

53.	Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA 
Group. Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses: The PRISMA Statement. PLoS Med. 
2009;6(7): e1000097. doi: 10.1371/journal.pmed.1000097.

54.	Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 
2020 statement: an updated guideline for reporting system-
atic reviews. BMJ. 2021; n71. doi: 10.1136/bmj.n71.

55.	Beukeboom CJ, Langeveld D, Tanja-Dijkstra K. Stress-
Reducing Effects of Real and Artificial Nature in a Hospital 
Waiting Room. J Altern Complement Med. 2012;18(4): 
329–333. doi: 10.1089/acm.2011.0488.

56.	Park SH, Mattson RH. Effects of Flowering and Foliage 
Plants in Hospital Rooms on Patients Recovering from Ab-
dominal Surgery. HortTechnology. 2008;18(4): 563–568. 
doi: 10.21273/HORTTECH.18.4.563.

57.	Pearson M, Gaines K, Pati D, Colwell M, Motheral L, 
Adams NG. The Physiological Impact of Window Murals 
on Pediatric Patients. HERD. 2019;12(2): 116–129. doi: 
10.1177/1937586718800483.

58.	Gonzalez MT, Hartig T, Patil GG, Martinsen EW, 
Kirkevold M. A Prospective Study of Existential Is-
sues in Therapeutic Horticulture for Clinical Depres-
sion. Issues Ment Health Nurs. 2011;32(1): 73–81. doi: 
10.3109/01612840.2010.528168.



Acta Biomed 2023; Vol. 94, Supplement 3: e202313714

83.	Oh JW. Pollen Allergy in a Changing Planetary Environ-
ment. Allergy Asthma Immunol Res. 2022;14(2): 168. doi: 
10.4168/aair.2022.14.2.168.

84.	Wilson EO. Biophilia: the human bond with other species. 
Cambridge, Mass.: Harvard Univ. Press; 1984.

85.	Rebecchi A, Brambilla A, Botta M, Casino A, Basta S, Ca-
polongo S. Therapeutic Architecture. Assessment Tools and 
Design Strategies for Healing Gardens Implementation. 
In: Capolongo S, Botta M, Rebecchi A (eds.) Therapeutic 
Landscape Design. Cham: Springer International Publish-
ing; 2023. p. 47–56. doi: 10.1007/978-3-031-09439-2_5.

86.	Gonzalez MT, Kirkevold M. Benefits of sensory garden and 
horticultural activities in dementia care: a modified scop-
ing review. J Clin Nurs. 2014;23(19–20): 2698–2715. doi: 
10.1111/jocn.12388.

87.	Ishii M, Iwasaki Y. A Study of User Behaviors in a Green 
Space at a General Hospital for Acutely Ill Patients in 
Downtown Tokyo. Jpn J Appl IT Healthc. 2010. doi: 
10.11204/ithc.4.102.

88.	Shaabani Y, Vafaee Najar A, Shafiee MN, Meraji M, 
Hooshmand E. Designing a green hospital model: Iranian 
hospital. Int J Healthc Manag. 2020;13(sup1): 427–433. 
doi: 10.1080/20479700.2019.1572265.

89.	Nieuwenhuijsen M, Khreis H. Green space is important 
for health. Lancet. 2017;389(10070): 700. doi: 10.1016/
S0140-6736(17)30340-9.

Correspondence:
Received: 15 February 2023
Accepted: 29 March 2023
Erica Isa Mosca, PhD
Andrea Brambilla, PhD
Design & Health Lab
Department of Architecture, Built Environment and Con-
struction Engineering (DABC) Politecnico di Milano Via 
Ponzio 31, Milan, 20133 Italy
Phone: 0223995140
E-mail: andrea1.brambilla@polimi.it

Canadienne D’ergotherapie. 1991;58(4): 181–188. doi: 
10.1177/000841749105800406.

73.	Paraskevopoulou AT, Kamperi E. Design of hospital healing 
gardens linked to pre- or post-occupancy research findings. 
Frontiers of Architectural Research. 2018;7(3): 395–414. 
doi: 10.1016/j.foar.2018.05.004.

74.	Naderi JR, Shin WH. Humane Design for Hospital Land-
scapes: A Case Study in Landscape Architecture of a Heal-
ing Garden for Nurses. HERD. 2008;2(1): 82–119. doi: 
10.1177/193758670800200112.

75.	Cooper Marcus C, Valente R. Healing gardens: design 
processes and realizations of beneficial environments. 
TECHNE - Journal of Technology for Architecture 
and Environment. 2015; 180-190 Pages. doi: 10.13128/
TECHNE-16120.

76.	Guglielmetti Mugion R, Menicucci E. Understanding the 
benefits of horticultural therapy on paediatric patient’s well-
being during hospitalisation. The TQM Journal. 2021;33(4): 
856–881. doi: 10.1108/TQM-04-2020-0078.

77.	Blaschke S, O’Callaghan CC, Schofield P. Cancer Patients’ 
Recommendations for Nature-Based Design and Engage-
ment in Oncology Contexts: Qualitative Research. HERD. 
2018;11(2): 45–55. doi: 10.1177/1937586717737813.

78.	Khan MA, Amin N ul, Ahmad I, et al. Therapeutic Hor-
ticulture: Influencing Psychological Responses Of Surgical 
Patients And Their Environmental Assessment Scale. Pa-
kistan Journal of Agricultural Sciences. 2016;53(02): 355–
363.doi: 10.21162/PAKJAS/16.2431.

79.	Allah Yar M, Kazemi F. The role of dish gardens on the 
physical and neuropsychological improvement of hospital-
ized children. Urban Forestry & Urban Greening. 2020;53: 
126713. doi: 10.1016/j.ufug.2020.126713.

80.	Whitehouse S, Varni JW, Seid M, et al. Evaluating a chil-
dren’s hospital garden environment: Utilization and con-
sumer satisfaction. Journal of Environmental Psychology. 
2001;21(3): 301–314. doi: 10.1006/jevp.2001.0224.

81.	Wang CH, Kuo NW, Anthony K. Impact of window 
views on recovery—an example of post-cesarean section 
women. Int J Qual Health Care. 2019;31(10): 798–803. doi: 
10.1093/intqhc/mzz046.

82.	Feng H, Hewage KN. Economic Benefits and Costs of 
Green Roofs. In: Nature Based Strategies for Urban and 
Building Sustainability. Elsevier; 2018. p. 307–318. doi: 
10.1016/B978-0-12-812150-4.00028-8.


