AX5|A&t / PLEASE CITE THIS ARTICLE AS

Stigsdotter, U. K., & Sidenius, U. (2020). Keeping Promises—How to Attain the Goal of Designing
Health-Supporting Urban Green Space. Landscape Architecture Frontiers, 8(3), 78-89. https://doi.
org/10.15302/J-LAF-1-030015

SEMigit AR

—IMATE B & R R A T AR it
KEEPING PROMISES

—HOW TO ATTAIN THE GOAL OF
DESIGNING HEALTH-

SUPPORTING
URBAN GREEN SPACE

BRFR - K- S
SARERAF RN Z S EARARRERRIMRIT TUHE (£K
ERIRIT ) ; SSCIIEEAKA

J

Ulrika K. STIGSDOTTER*

Professor of Landscape Architecture with Special Responsibilities
in Health Design, Department of Geosciences and Natural Resource
Management, University of Copenhagen; Partner of SSC Studio

5RER - AERH
FABIRKZIRBR ZERARREERMIEHRIE,; SSCTHERE
DN

Ulrik SIDENIUS

Assistant Professor, Department of Geosciences and Natural
Resource Management, University of Copenhagen; Partner of SSC
Studio

*Corresponding Author
Address: Rolighedsvej 23, 1958 Frederiksberg C, Denmark
Email: uks@ign.ku.dk

078

https://doi.org/10.15302/J-LAF-1-030015

Uiz FSAiE) RECEIVED DATE / 2020-03-09

FESZES /TU985.12 XEMFREE /B

mE

I T SR B FE R XS I T AL T SR O R R Bk Bk R
BEEEEA. BXMREREE, Wmikibse
BE AMINBESENL, HBEBATEEERN
Xhte, EX—IIREF, FNFRESITHNSENR
ITRIBEEEME ., HRTEARZIEL, A
IRENEE TR MR T B H B E R IETR
IRV =REE N . AL, FEEHET

BETEMRIHEERIES Rt BEXFRITID

ms, XETEREEHATFERINEITEIE, 18
Kigrthih = @A,

ANEBETETFRBIERES W ZIT
(EBHDL ) HIRIZIEEL, LIFEBISMF=ERRAY
RN . BEHIFABREAZEAR. B#ESE
ITAR/NAFT R, BHRIT155F, TLHEE, R
AR WAL, URSRFEESRESTIUEEL
I8, FEE AR, EBHDLREEE G AIEE
WEE. w2, RITIITFHANER, FrESBEE
THEWEITNES.

SARGIRKF S EZIEE N A TR eyy
AL FEFRIAE T RRMRANZIT TIEF . AR
FEREP, XEMRITZERNARSR AT,
ST T SYEBHDLIRFE R BRI RIS IAIE . [BRT, %
BRIEEBEZREM. Ratt. SHEMASEN
55, BHRFERNE. RASETE.

Xigia
EBHDLm A, fEERit; @ERIT; AR
B, SRt ETEARNBRSE

ABSTRACT

Urban green space is attributed a significant
role in addressing health challenges associated
with urbanization. This is supported by evidence
confirming that urban green space may both
promote health and well-being and support
nature-based treatments. Landscape architects
who design to improving health outcomes have
an important task; but one which also come with
responsibilities. This is also noted by the World
Health Organization, which states that it is vital
to understand how to design green space so that
it actually delivers the intended positive health
outcomes. In order to deal with this situation,
various tools and design guidelines have been
developed by them. However, considered from a
designer’s perspective, these tools are seldom
expedient enough to apply in the design process,
and the guidelines are often not as generalizable
as supposed.

In the current article, the authors present a
process model for Evidence-Based Health Design
in Landscape Architecture (EBHDL) and suggest
that it may be useful as a means to deliver on
stated health outcomes. The model has been
developed over the last 15 years by the research
group Nature, Health & Design at the University
of Copenhagen. During this period, the model
has been constantly enhanced via input evidence
from researchers, practitioners, and university
students. The EBHDL process model consists of
four steps, all of which the landscape architect
may be responsible for: Evidence collection,
Programming, Designing, and Evaluation.

The model has been applied in the design of
the University of Copenhagen’s therapy garden,
Nacadia®, and health-promoting forest, Octovia®.
Based on encouraging results from research
projects, the first step towards a validation of
the EBHDL process model have now been made.
The benefits of the model include the fact that it
is interdisciplinary, systematic, transparent, and
dynamic. A weakness of the model is that it is
time-consuming, and thereby also costly.

KEYWORDS

EBHDL Process Model; Evidence-Based Design;
Health Design; Human Health; Landscape
Architecture; Nature-Based Solutions
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1 Designing for Human Health and Well-being

Nature-based solutions are frequently mentioned in relation

to meeting challenges connected to urbanization, e.g., climate
change, and loss of natural capital and human health!'”, It has
been calculated that in 2020 approximately three quarters of the
European population will live in urban settings!". The World Health
Organization (WHO) and the European Union (EU) state that
nature-based solutions like urban green space can improve urban
residents’ health and well-being''"”. The WHO believes: “Urban
green space is an important investment that local authorities can
make on behalf of citizens and their well-being”'"!. The EU claims
that nature-based solutions can enhance sustainable urbanization
by stimulating “economic growth as well as improving the
environment, making cities more attractive, and enhancing human
well-being”"”. Both the WHO and the EU attribute urban green
space a grand and important role in relation to improving human
health and well-being. The reason for this is linked to research
evidence confirming that green space is in fact a resource to human
health®"", Today, we have evidence showing that green space can
promote health'™™ and can act as supportive environments for

nature-based treatments” """,

2 The Problem

Today, not only in Europe, but in many parts of the world,
there is increasing demand for green space that promotes health
and supports treatments. This is in turn related to the rapid
development of health design in landscape architecture. Health
Design in Landscape Architecture (HDLA) can be defined as
“the conscious design of natural environments so that they, in a
predefined way, support health processes and result in improved
health outcomes”!"?!, Designing green space to promote people’s
health also comes with responsibilities, especially when designing
for vulnerable groups, like sick people. Research and practical
experience show that sick people may perceive, understand,
and interpret the environment totally different from the healthy
people'””’. This means that while a healthy person may experience
an environment as beautiful and lovely, a sick person may interpret
it as something very negative and threatening, due to their situation.
In this case, the green space will not support the health of the sick
person; indeed, it may even worsen the person’s condition'"*. In
addition, the use the green space is intended for must be carefully
considered in the design phase. A disturbing tendency is that some
well-designed green space has been constructed, but not used
by the target group as intended by the landscape architects. The
consequence is that potential of the green space to support health
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and well-being is reduced or not realized at all. Regarding HDLA,
it is fundamental to understand that not all green spaces can
support human health"*. So, just making the cities greener does
not necessarily mean that they will promote health. The WHO’s
regional office for Europe has also noted this. In their report Urban
Green Space and Health: Intervention Impacts and Effectiveness,
it is stated that “understanding how to design and deliver effective
urban green space interventions is critical to ensuring that urban
green space delivers on its reported positive health, social and
environmental outcomes”"”),

The above statement from the WHO has been addressed in
several research projects where the goals have been to develop
evidence-based green space assessment tools or indicators for public
health"*""”!. These tools and indicators might be relevant from a
planning perspective, since they commonly focus on factors such
as the distance from the citizens’ homes to nearest green space and
the size of the green space. However, from a design perspective they
are less useful since they do not take into account, for example, the
quality or the aesthetics of green space, and they are therefore often
difficult to be included in the actual design process. A large number of
projects have aimed to formulate design guidelines based on practical
experience or research results. Design guidelines are most often lists of
recommendations intended to provide clear instructions to designers.
In relation to HDLA, these guidelines are often related to outdoor
spaces at health care facilities or therapy gardens designed for one
specific patient group. Even though these guidelines are intended to be
applicable to similar environments and patient groups elsewhere, it

often proves difficult in practice to apply them to another context
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2 (e.g., different climate, types of buildings, and existing green space

conditions).

w2 . . . .
Landscape architecture is gradually becoming a more evidence-

Bir
Bithog based profession, where research evidence is integrated into the
P’gi’amming aesthetics of the design. In HDLA, where it is crucial we deliver
jectives

o what we promise, it seems obvious to include research evidence
Design criteria

3 in the design phase. Indeed, it is worth mentioning that in many

countries the architect has to be qualified in evidence-based design

BARBHA TSR

Target group Evidence in order to be allowed to design, for example, a hospital*. In

igit this dynamic and progressive field nature and human health has a
Design history going back more than half a century. Unfortunately, only a
fraction of the current research into this field focuses on landscape

HERRSIBAE
Skills of aesthetics and
practical solutions

architecture. The unfortunate consequence of this is that there are

very few research results available that can be incorporated into

the design work of landscape architects. This lack of relevant and

applicable evidence is clearly apparent when practicing landscape

B

Evaluation

gsdotter, University of Copenhagen

architects repeatedly contact the University of Copenhagen with

questions like: “How many square meters should a therapy garden
be?” and “How many trees are needed to optimize an urban green

— © Ulrika K. Sti
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N

space’s potential for promoting health?”

3 How to Solve the Problem

For almost 15 years, the research group Nature, Health &
Design at the University of Copenhagen has been dedicated to

w2

Programming developing, applying, and validating a model for the working

process of evidence-based health design in landscape architecture
(EBHDL). Over the years, the process model has evolved (Fig. 1).
Overall, the content of the EBHDL process model is the same,

O &1t E#r Aim(s) of the design
O ®it#x# Design criteria
O #it77% Design solutions

but in order to make it more user-friendly and pedagogical, the
presentation of the model has changed. This progression is based
on input from researchers, practicing landscape architects and, not
RS

Evidence collection

git

Design

least, students at the University of Copenhagen. In this article, the

third generation of the process model will be presented for the first

time.

O &%t Conceptualization
O HFE &It Designing

O #i& Construction

O {#£F Occupation

O B#r8tk Target group
O AZfE Human health
O ¥f1% Environment

O FIABE# Use of nature

The latest version of the EBHDL process model consists of

four steps: 1) Evidence collection; 2) Programming; 3) Design; and

4) Evaluation (Fig. 1-3). The landscape architect or designer may
be responsible for all the steps; however, if the design is part of

a research project, step four should preferably be carried out by

]

ETRr. someone else in order to avoid bias.

O fEARFEL
Post Occupancy Evaluation

O 412 New knowledge

O %IF%E Design adjustments

3.1 Evidence Collection

The process starts with collecting evidence related to four main

gsdotter, University of Copenhagen

topics. It should be mentioned that the borders between them are
not always sharp—since the topics are often interrelated. The four

— © Ulrika K. Sti
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topics are presented below:
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1) Target group, meaning who the design is intended for. 2. RRFHRIETS

It is often useful to collect evidence regarding bio-data such 2. Anexample of how

the program can be

as gender, age, and socioeconomic status. However, it is also .
organized

important to collect evidence regarding the target group’s

health status, health-related challenges, possible limitations, or
strengths. The evidence can, for example, be found in “white”
(articles published in peer-reviewed scientific journals) and “grey”
(e.g. reports, conference proceedings, and working papers)
literature, and / or be derived from interviews with experts, the
target group or relatives of the target group.

2) Human health, meaning how the target group can benefit
from nature exposure. The focus here is on possible positive
correlations between nature, humans, and health. Evidence can
be found in “white” and “grey” literature, and in theoretical
works from, for example, environmental psychology, landscape
architecture, and psychology.

3) Environment, meaning what the existing conditions at the
setting are and how the design can support the intervention in
promoting health. The focus here is on the landscape architect’s
practical and aesthetic skills and knowledge. Evidence can
be derived from landscape analyses, best cases, and user and
expert involvement. “White” and “grey” literature, rules and
regulations, and legislation can also provide important evidence.

4) Use of nature, meaning how the setting can be used to
support the target group’s health. The focus here is on gathering
evidence on how this target group can use nature as a form
of treatment, for health promotion or to prevent sickness. In
addition, it can also be beneficial to collect evidence regarding
nature-based treatment programs or health-promoting
interventions, and related activities. Evidence can be found in

“white” and “grey” literature and in best practices.

3.2 Programming

When all the evidence has been collected, it needs to be
systemized (Fig. 2). This step consists of three parts:

1) Aim(s) of the design: in order to systemize the evidence,
it is necessary to formalize a clear aim with the design, i.e. what
health outcomes do you want to influence through the design?
It is important that a decision is made at this stage about which
eventual therapeutic approach (the sort of treatment program,
health promoting interventions, etc.) is to be adopted. The
evidence should be sorted, evaluated, and interpreted in relation
to quality and relevance, and systematized in the form of a table.
Then the evidence is organized into design criteria.

2) Design criteria are explicit goals, based on the selected
evidence, that must be achieved through the design in order to
be considered successful. For example, “Easy to interpret” means

VOLUME 8/ISSUE 3/ JUNE 2020
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that patients must be able to understand what a therapy garden
can offer them, and what they are allowed to do (referring to the
evidence stating that sick people may understand and interpret
the surroundings differently to a healthy individual).

3) Design solutions is the description of how the design
criteria (one by one) will be solved through the specific design
developed. One example from a therapy garden (relating to the
design criteria mentioned above) is as follows: The entrance
is shaped like a welcoming embrace. A pergola with climbers
guides patients into the garden. Where the pergola ends, nature
takes over. High tree canopies meet over the patients’ heads,
encouraging the patients to walk down the sloping terrain
towards the light in the meadow ahead. Where the shelter from
the tree canopies ends, the sound of a bubbling spring takes over
and leads the patients to the garden’s heart where the therapy
begins.

3.3 Design

When the programming is finished, it will guide the landscape
architect’s design process. This step includes four parts:

1) Conceptualizing: it refers to schematic drawings or
descriptions (broad outlines) of the function, structure, and form
of the design criteria. For example, schematic markings on a
drawing can indicate where an area for social activities can be
placed in the setting, and where the more private rooms should be
located.

2) Design: after the conceptualizing phase comes the design
phase. It is important to stress that the evidence presented in the
design criteria must be balanced with the aesthetics.

3) Construction: it is important to make sure that the setting is
constructed in accordance with the design, since the construction
is the materialization of the design. Often a design that promotes
health is expected to work from day one. Therefore, it is
important to make sure that, for example, the plants are of an
adequate size.

4) Occupation: after construction, the setting will be used by
the target group in accordance with the therapeutic approach
taken, which can include e.g. a health promoting activity guide
or a nature-based treatment program. It is vital to make sure that
there are no obstacles for the target group to use the setting as
planned.

3.4 Evaluation
This is the final step, and the evaluation starts after the target
group has started using the setting. This step includes three parts.
(1) Post Occupancy Evaluation
There are various types of Post Occupancy Evaluations (POE).
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The POE used in the current process model examines whether the
design meets the original aim(s) (set in the step of Programming).
There are five core evaluation points: 1) Environment, focusing
on the physical conditions; 2) Experience of the environment,
focusing on any possible impact of the design on the target
group; 3) Operations, focusing on the use and activities in the
setting; 4) Experience of operations, focusing on the impact of
the nature-based use and activities on the target group; and 5)
Health and well-being outcomes, focusing on how the setting
facilitates a supportive environment for the intended use and
activities'".,

(2) New knowledge

The results and experiences from the POE can be applied as
new knowledge and evidence in other projects.

(3) Design adjustments

The knowledge generated from the POE can also be used as a
basis for making decisions on adjusting the design. At this point,
the process goes back to the step of “Evidence Collection” in the

EBHDL process model.

4 Application of the EBHDL Process Model in the Nature,
Health & Design Laboratory

The Nature, Health & Design research group runs a full-scale
outdoor laboratory located in an old and beautiful arboretum in
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Denmark, 30 kilometers north of Copenhagen. The laboratory
called the Nature, Health & Design Lab. consists of three
outdoor settings: the Nacadia® therapy garden established

in 2011 (Fig. 3), where nature-based therapy is offered to
individuals suffering from stress-related illnesses; the Octovia®
health forest established in 2014 (Fig. 4), where visitors are
offered health-promoting nature experiences; and the Move
Green forest trail (under construction), where individuals with
mobility disabilities will be offered mental restoration, social
activities, and physical exercise. All three settings are used for
research, teaching, and demonstrations, and have been designed
in accordance with the EBHDL process model.

Professor Ulrika K. Stigsdotter gathered evidence for the
Nacadia® therapy garden (Fig. 5, 6) from a number of sources
including “white” and “grey” literature, her own experiences
as a practicing landscape architect, and landscape analyses
of the site. She also drew on the knowledge of two groups of
experts: 1) Researchers in landscape architecture, architecture,
and environmental psychology, and 2) Medical clinicians,
including doctors, psychologists, and therapists with expertise
in nature-based treatment. During the evidence gathering
phase, Stigsdotter worked closely with educational psychologist
and PhD Sus Sola Corazon, who developed the nature-based
treatment program for the Nacadia® therapy garden. All the
evidence was systemized in a comprehensive Program. After the
construction and occupation phases, landscape architect and
PhD Ulrik Sidenius made a thorough POE of the garden'*!.

Figure 7 illustrates how one selected piece of evidence was
processed using the 4 steps in the EBHDL model as part of the
design for the Nacadia® therapy garden. Step 1: The selected

evidence—a theory of landscape architecture—states that clients’

experience of nature and the level of demands® they are able to
cope with depend on their emotional and cognitive resources.

©O~ © Ulrik Sidenius
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nature and the
level of demands
they are able to
handle depend on
their emotional and
cognitive resources

el AR X 35

Low demanding areas embracing the setting in
order to make it easy to access all the areas of
the garden

HHVE, TNLEFHEARTRXE
Should be easy to quickly withdraw to lower
demanding areas if needed

SR4: iFE

Step 4: Evaluation

This is illustrated as a four-tier triangle where the need for

natural environments that place few demands on the client is

large at the bottom and smaller at the top. Step 2: The evidence

is systemized in the Program, under the heading “Use of nature”:

“The clients’ experience of nature and the level of demands

they are able to handle depend on their emotional and cognitive

resources.” Then the evidence is formulated as a design criterion:

“The design should offer all 4 levels of the mental strength
triangle.” This is followed by three design solutions: “1) Place

the levels so there are no conflicts between the high demanding

and low demanding areas”; “2) Low demanding areas

embracing the setting in order to make it easy to access all areas

of the garden”; and “3) Should be easy to quickly withdraw to
lower demanding areas if needed.” Step 3: A conceptual sketch,
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illustrating how the different layers of the triangle should be
placed in the garden. Low demanding areas around the edges
of the garden, and the high demanding ones in the center of the
garden. The site illustration shows how it was included in the
final design. Step 4: The illustration is a simplification, based on
the results from the POE, systematic observations of behavior,
and interviews with the clients.

Together with Anne Dahl Refshauge, Stigsdotter and Sidenius
designed the Octovia® health forest (Fig. 8, 9), but the design
process differed to that used for the Nacadia® therapy garden.
The design is based on specific research whose conclusions
indicated that certain qualities in nature, so called Perceived
Sensory Dimensions (PSDs), may have a positive impact on
mental health. The PSDs are the result of interpreting a factor
analysis that identified eight dimensions of nature experiences,
with differing numbers of variables""”. The factor analysis and
landscape analyses constitute the main sources of evidence in
the Program. The design consisted of eight different spatial
settings, referred to as “rooms.” Each room has been redesigned
to accentuate one particular PSD, and a 750-meter trail connects
the eight rooms.

The Move Green forest trail is an ongoing project.
Stigsdotter and Sidenius are currently in the phase where they
are making sure that all design criteria have been taken into
account in the design. The evidence collected for the project
has come from a wide range of sources, including a systematic
literature review, statistical analyses of a nationwide survey on the
use of green space by people with mobility disabilities, interviews
with professionals that work out in nature with individuals with
mobility disabilities, focus group interviews (indoors), individual
in-depth interviews (out in nature) with individuals with mobility
disabilities, field studies looking at successful examples of accessible
green spaces, and several workshops. The forest trail is due to open
in autumn 2021, and the POE is scheduled for spring 2022.

Research evidence has shown that both the Nacadia®
therapy garden and the Octovia® health forest deliver what
was promised!"!"* 12 Eor example, clients experienced the
Nacadia® therapy garden as a protective and safe environment.
They found meaningful spaces and activities which suited their
current physical and mental resources, and their self-estimated
general health had increased significantly!*. One of the results
from measuring a number of psychological indicators conducted
in the Octovia® health forest indicates that a walk through the
health forest has a positive effect on mood. The health forest
is also rated as having a high perceived level of restorativeness.
The results indicate that both the Nacadia® therapy garden and
the Octovia® health forest can be seen as two prime examples of
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nature-based solutions that contribute to meeting the mental health
challenges linked to today’s rapid urbanization. Further, the results
can be seen as the first step in the process of validating the EBHDL

process model. However, more research is, of course, needed.

5 Strengths and Weaknesses with Applying the EBHDL
Process Model

The biggest strength with the EBHDL process model is that the
users are central to the design process. It is vital that the landscape
architect accepts this and is willing to handle possible design
failures in order eventually to come up with an improved design.
For the last 12 years, the process model has been taught to master
students on an international master’s course in Health Design at
the University of Copenhagen. Over the years, students from all
over the world (Africa, Asia, Europe, North America, Oceania,
and South America) have participated in the course. The general
impression, based on course evaluations, is that the EBHDL process
model guides and helps the students in the design process. It also
provides the students with strong arguments for their designs. In
our experience, students are often baffled as to how to deal with
various kinds of evidence. It is difficult for them to understand how
to use, for example, design guidelines, research results, and theories
in their designs. The clear structure of the EBHDL process model is
reported as being very helpful in supporting them in this.

Some of the benefits with the EBHDL process model that have
been identified through using it in the design of the Nacadia®
therapy garden and the Octovia® health forest are:

1) Interdisciplinary: the EBHDL process model incorporates
evidence from different research and practice disciplines. It also
includes evidence from various types of sources, e.g., design
guidelines, best practices, landscape analyses, workshops, and
research results.

2) Systematic: an important part of the model is that collected
and generated evidence is systematized in relation to clear aims.

3) Transparent: the whole process provides documentation of
the arguments governing the decisions made regarding the design.

4) Dynamic: the generated knowledge from the evaluation
can guide decisions affecting the modification and possible
improvements to the design in accordance with the original aim;
in addition, new knowledge can be identified and used in new
projects.

The major weaknesses with the EBHDL process model are that
it takes time to follow and is expensive: especially the costs for
conducting the evaluation might prove to be a hurdle in some
projects. It is also important to say that more relevant and
applicable evidence for practicing landscape architects is needed.
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6 Final Words

Although the WHO and the EU believe that green space has
a grand and important role to play, we must be realistic and fair
in what to expect from green space. Green space does not cure
illnesses. Properly designed, maintained, and used, green space
can promote good health and support nature-based treatments.
As landscape architects, we have a responsibility to do our job
thoroughly, which means applying evidence and conducting post
occupancy evaluations to make sure the designs actually deliver
what we claim they do. When done well, design can have a life-
changing impact on people. One patient in the Nacadia® therapy
garden said: “I have learned so much in Nacadia. So even when
the therapy finishes here, I do not think I will ever go back to
having the high levels of stress I had before—I am certain of it.”
Quotations like this, along with the results of our post occupancy
evaluations, make it meaningful and worthwhile to go the extra
mile by following the EBHDL process model. LAF
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