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Abstract

Background: A limited amount of research has examined how nature-based palliative rehabilitation can be imple-
mented in nursing homes for people with dementia, even though evidence suggests that these gardens are under-
used. This paper will present the study protocol of an intervention study co-designed in an interdisciplinary collabo-
ration with a nursing home for people with dementia, to develop a tailored nature-based palliative rehabilitation
program to increase qualified use of garden with the purpose of promoting a range of health outcomes.

Methods: The study is a single-cased quasi-experimental mixed methods study. The intervention will be developed,
designed, and implemented in collaboration with the nursing home, using different co-design tools and methods.
The effect of the intervention will be evaluated using the The Neuropsychiatric Inventory Nursing Home version in
combination with medication use, a survey on staff burnout, and cameras in the garden to register garden use. A pro-
cess evaluation with single- and focus group interviews consisting of various stakeholders in the study will be used to
gain knowledge on the intervention processes and implementation.

Discussion: The paper presents new approaches in the field of palliative rehabilitation for people with dementia
using nursing home gardens, through interdisciplinary collaboration, participatory co-design approach and mixed
methods design. Using both effect and process evaluation, the study will provide unique insights in the role and
importance of participatory process, interdisciplinary collaboration, and tailoring palliative rehabilitation activities in
gardens at nursing homes to local needs and wishes. These results can be used to guide other nursing homes and
renewal projects in the future.

Trial registration: ISRCTN, ISRCTN14095773. Registered 15 July 2022—Retrospectively registered.
Keywords: Palliative rehabilitation, Severe dementia, Garden design, Co-design, BPSD

Background
The continuing increase in life expectancy worldwide
has caused an increase in the number of people with
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2.6% in 2050 as we live longer [1]. Also, dementia is the
fourth leading cause of death in Denmark [2]. The disease
is usually associated with a range of behavioral and psy-
chological symptoms called Behavioral and Psychological
Symptoms of Dementia (BPSD) leading to functional and
cognitive impairment [3]. BPSD include aberrant motor
behavior, anxiety, agitation, elation, depression, irritabil-
ity, apathy, hallucinations, delusions, disinhibition, and
changes in sleep or appetite, and is estimated to affect up
to 90% of all PwD [4]. A range of BPSD symptoms will
commonly appear during the progression of the disease,
making it more difficult for PwD to take care of them-
selves, leading to distress among PwD and their caregiv-
ers, institutionalization, long-term hospitalization, and
misuse of medication, resulting in increased health care
costs [3]. Consequently, the increase in PwD and the
burden of BPSD creates great strain on nursing homes
and long-term facilities, leading to major challenges for
the society, care staff, relatives and the person suffering
from the disease [5, 6]. The institutionalization and the
experience of not being able to take care of oneself due
to reduced functional capacity, often results in reduced
quality of life and increased depression in PwD [7, 8],
which increases the complexity of care. Caring for PwD
is demanding due to BPSD, requiring intense and time-
consuming care, often increasing use of antipsychotic
medication, and specific dementia-related professional
expertise and communication skills [9], often leading to
high physical and psychological workloads, strain, and
burnout among professional caregiver [10-15].

Palliative rehabilitation as a non-pharmacological
approach has in recent years become an important and
integral part of care in nursing homes and long-term
care facilities to prevent and manage BPSD and main-
tain an independent and meaningful life to the greatest
possible extent, and consequently, improving quality of
life and relieve the burden on care staff [16, 17]. Grow-
ing evidence suggests that horticultural activities and
exposure to green spaces improves physical and mental
health for all [18-20], and specifically for older adults
[21-23]. Also, research indicates that there are additional
benefits specific to PwD such as reduced agitation and
use of psychotropic drugs, improved sleep and commu-
nication skills, and higher levels of social interaction and
physical functioning [24—27], as well as ease the burden
on staff and increase job satisfaction [28]. However, peo-
ple suffering from severe dementia are mostly not able to
plan and carry out activities, which will influence their
ability to access and use gardens independently. Conse-
quently, they rely on person-centered structured activity-
programs and staff who are able to assist PwD in going
outdoors, provide meaningful activities and appropriate
level of assistance with activities [29]. A scoping review
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by Gonzalez et al. highlights the many different ways of
facilitating nature-based interventions in dementia care,
but also points out that there still is limited knowledge
in this field of research [30]. Designing dementia-friendly
gardens in nursing homes may support these nature-
based interventions and many nursing homes already
have gardens to be used by residents, visitors, and staff,
of which some are designed specifically for PwD. How-
ever, evidence suggests that these gardens are underused,
especially by those living with dementia [30-32]. Sev-
eral reasons for this have been reported in the literature,
such as inappropriate garden design, inaccessible out-
door spaces, organizational risk aversion, staft’s safety
concerns, attitude, lack of training, skill, and knowledge,
as well as institutional policy and lack of leader support
[24, 30, 33]. Consequently, there is a lack of knowledge
on how to implement gardens in nursing homes for PwD
to ensure greater use by PwD and their caregivers, and
consequently, greater palliative care.

Aim

This paper will present the study protocol of the ‘Gardens
for People with Dementia’ study. The aim of the study is
to develop and implement a nature-based palliative reha-
bilitation intervention on how nursing home gardens can
be used by PwD to improve a range of health outcomes.
The paper includes a description of the study case, the
co-design-based re-design of a nursing home garden and
development of a nature-based palliative rehabilitation
program, the implementation of the nursing home gar-
den, and measurements used in the process- and effect
evaluation of the study.

Methods

Cross-disciplinary research team

It is today expected that the healthcare sector uses evi-
dence and cross-disciplinary knowledge in their deci-
sion-making, and that research from different fields is
used to solve problems within healthcare [34]. This cross-
disciplinary knowledge, however, is difficult to translate
into specific solutions and is therefore rarely used in
practice. In general, translating research into practice is
challenging [35] and demands cross-disciplinary collabo-
rations between researchers and practitioners to ensure
knowledge to action. The difficulties in the implemen-
tation of gardens at nursing homes for PwD, requires
researchers, landscape architects, occupational therapists
and others interested in promoting garden use at nursing
homes, to work interdisciplinary to ensure the translation
of research into practice, as well as greater implemen-
tation and integration in the daily work and lives at the
nursing homes. With this in mind, the present study is
conducted by an interdisciplinary team of researchers
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and practitioners with a broad range of backgrounds.
The team consists of a chief physician within a Dementia
Clinic at a hospital, two landscape architects, one physio-
therapist, one former nurse and now quality and develop-
ment consultant within the health sector, and one public
health researcher. All but the nurse are also researchers.
This cross-disciplinary collaboration is expected to foster
the translation of research into practice, and thus, greater
implementation of the intervention.

Study design
The study is a quasi-experimental single-cased case—
control intervention study based at a nursing home for
PwD. The study takes place between April 2022 and
September 2023. The study is divided into four phases:
1) pre-intervention; 2) co-design; 3) implementation; 4)
post-intervention (see Fig. 1). Information collected dur-
ing the pre-intervention phase will be used to develop the
co-design process (2.phase). Ideas and solutions from the
co-design phase will be interpreted and implemented in
the implementation phase (3.phase) in which the nurs-
ing home’s garden will be renovated and the nature-
based palliative rehabilitation program implemented.
The third phase also includes a case—control intervention
where residents together with staff will participate in two
weekly garden activities for one month. The final phase
(post-intervention) will focus on the maintenance of the
renovated garden as well as garden activities, to ensure
that the project continues after the researchers have left
the nursing home.

The evaluation of the study is based on a mixed meth-
ods design using quantitative and qualitative methods to
conduct a comprehensive effect evaluation and a process
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evaluation. The effect evaluation will be conducted pre-
intervention (baseline) and post-intervention (follow up),
as well as right before (baseline) and right after (follow
up) the nature-based palliative rehabilitation program
to test the immediate effect of garden use. The pro-
cess evaluation will be conducted during all four phases
to describe how the intervention was developed and
implemented.

The case: nursing home for PwD

Recruitment of the nursing home was based on an invi-
tation which was sent out to three nursing homes in
Denmark. The nursing homes were invited as (1) only
PwD resided there, (2) they were of acceptable size to
enable effect analyses, and (3) their gardens seemed well
designed to be used by PwD. The final nursing home
included in this study was the only nursing home who
answered the invitation with reasons related to issues
with low garden-use, despite having a well-designed gar-
den. The purpose was not to re-design a nursing home
garden, but to gain knowledge on how low-cost design
solutions can support a nature-based palliative rehabili-
tation program to improve heath and increase use of the
garden at existing nursing homes challenged in using
their gardens.

The intervention study takes place in a nursing home
specifically for PwD, located in the southern part of Den-
mark. The nursing home has 52 residents with severe
dementia living in small one-bedroom apartments
including own bathroom and own kitchenette. Residents
are allowed to keep pets in their apartment. The apart-
ments are spread over three floors and assembled into
smaller units with 8-9 residents in each unit, and a larger
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common area including a dining area, a kitchen, a liv-
ing room, and smaller seating areas with windows over-
looking either the garden or the parking lot. Half of the
apartments are facing the garden and the other half are
facing the parking lot. Meaning, that only half of the resi-
dents can see the garden from their apartment, whereas
the other half can see the garden from the common area.
Each unit has two balconies, one smaller facing the park-
ing lot and one larger facing the garden. The balconies
facing the garden each have an elevator which leads the
residents to the garden at ground floor. The only access to
the garden is through this elevator. Staff offices, meeting
rooms, and larger kitchen are all placed at ground floor.
The nursing home has 75 care staff working on day-,
evening- and night shifts. The staff consists mainly of
health care workers and health care assistants, but also
a few pedagogues and nurses. No occupational therapist
or physiotherapist are working at the nursing home. One
health care worker is working as an activity coordinator,
planning different activities such as summer parties, walk-
ing trips, social dog visits. The nursing home also uses
volunteers to help initiate activities with some of the resi-
dents. The staff has on average 18 sick leave days per year.

The garden

The nursing home is located within a social housing
estate that was established between 1970 and 1980 and
refurbished between 2006 and 2020 by C.F. Meller Archi-
tects, a well-acknowledged Danish architecture firm. C.F.
Moller also designed the nursing home’s garden and the
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adjacent green spaces, including a playground/activity
area.

The garden is oriented to the west, which provides sun
from midday till sunset; however, this also means that the
garden and the balconies facing the garden are exposed to
wind most of the time, as this is the most prevalent wind
direction in Denmark. The garden is in generally good con-
dition and is very well maintained by volunteers from a local
socioeconomic initiative (see Fig. 2).

As previously stated, elevators located on the balconies
of each floor allow access to the garden. The balconies are
made of concrete and are individually equipped on each
floor, but the most of them have a few pots of seasonal flow-
ers as well as an outdoor dining table and seating (see Fig. 3).

There are several seating options around the garden,
although they differ in design and use, with some fixed
and some moveable. The garden itself is approximately
3000 square meters in size and is separated from the sur-
rounding green spaces by a metal fence that is sporadi-
cally covered with climbing plants. It consists of three
smaller garden sections on different levels joined by a
slightly sloping path in the west and steps in the east. Each
level has its distinct character, which is described below.

Section 1 (south) This section of the garden is located to
the south and includes open lawns, a large green house
with tomato plants and grapes, fruit trees and other
smaller trees, raised planting beds with herbs, a small ter-
race with seating, a large perennial bed, and pergola with
a raised outdoor water basin (not in function) (see Fig. 4).
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Fig. 3 Balcony with garden access from the elevator to the right in
the photo

Section 2 (mid) This area of the garden is made up of
two bigger terraces surrounded by open lawns and beds
filled with perennials and bushes, along with a few soli-
tary trees of varying size. This section of the garden also
contains a pergola as the one described above, as well as
the same kind of raised outdoor water basin (yet again
not in function) (see Fig. 5).
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Section 3 (north) This section of the garden is smaller
than the two others and does only consist of an open
lawn with a solitary tree and a rose bush (see Fig. 6).

Pre-intervention

The pre-intervention phase is used as preparation for
the two intervention phases — co-design and implemen-
tation. During this phase, several literature searches are
conducted to gain up-to date knowledge on research and
practical guidelines in three areas: 1) co-designing with
people living with severe dementia in nursing homes; 2)
effects of therapy gardens and horticultural therapy, on
PwD; 3) Design of therapy gardens at nursing homes.
Second, an exploration of best-practice cases is con-
ducted to get insights into how other- and different types
of nursing homes have succeeded in using their gardens
in their everyday care of residents. The exploration has
been conducted at two different nursing homes in Den-
mark, one being a small and private nursing home situ-
ated in the countryside next to fields and farms, and the
other being a large public nursing home including a day
care center situated in the city center of a larger town. At
both nursing homes go-along interviews were conducted
within their gardens, by audio recording the interviews
while walking, and at the same time taking pictures of
the garden and specific installations described during the
interviews. Interviews were conducted with one leader
and two staff at both nursing homes, and an additional
interview was conducted with a volunteer at the public
nursing home, since the private did not use volunteers.
Interview questions included in the semi-structured
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Fig. 6 'Section 3'of the garden with a view of a playground behind the fence

interview guide are based on a framework presented
by Grant et al. called “The Garden-Use Model' which
identifies five themes important for implementing or
increasing garden use by residents with dementia living
in long-term care facilities: 1) organizational policy; 2)
staff attitude; 3) visual access; 4) physical access; 5) gar-
den design [36] (see additional file 1). Third, a number of
landscape analyses are performed to gain a better under-
standing of the garden’s many spaces, functions, experi-
ences, and usage options. These will, among other things,

serve as the foundation for the garden’s final design. The
garden will be analyzed using the ’eye height analysis,
which focuses on what happens in the horizontal field
of view in different situations (standing, sitting, etc.), as
well as a customized version of the 'Kevin Lynch analysis,
which can help create an overview of the garden’s vari-
ous characteristics and how to navigate within it [37]. A
'visibility analysis’ is also carried out to map different
viewing zones in the garden (what can be viewed from
which area). Furthermore, "The eight perceived sensory
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dimensions’ are utilized as an analysis tool to help map
which room types are present in the garden and what
characteristics they have [38], as well as an analysis of
way-finding. Finally, a mapping of the garden’s existing
planting will be performed, which will serve as the foun-
dation for the addition of new plants as well as provide an
overview of the garden’s diverse plantings in relation to
future horticultural activities.

Knowledge from the exploration of best-practice cases,
landscape analyses, and from the three literature searches
are used to gain an understanding of the case, to inform
the planning of the co-design and implementation pro-
cesses, and to develop a program. A program is a list of
functions that a certain site should have, based on the
preferences, and needs of the users and/or client, as well
as how the landscape architect/architect intends the
site’s users to interact with it. In this case, the project’s
landscape architects will use the Evidence-based Health
Design in Landscape Architecture (EBHDL) process
model [39, 40] to collect evidence on the target group
(PwD), knowledge on the nature-human health relation-
ship, the garden, and the use of nature, to develop a pro-
gram with specific design criteria and design solutions
for the garden.

Intervention

The intervention is divided into two phases — a co-design
phase and an implementation phase — will be described
in detail in the following.

Co-design team

In the co-design phase, the research team will explore
how the garden at the nursing home can be adapted,
to support garden activities that can be experienced as
meaningful to the residents (PwD). The strategy is based
on involving the participants early, including staff, rela-
tives, volunteers, and residents (PwD), to ensure a suc-
cessful implementation and anchoring of the project [41]
The co-design process is based on three tracks that will
help to provide a participant’s perspective:

1. Staff takes part in the project, experience being
listened to, and understand the importance of their
role in connection with the residents’ (PwD) use of the
garden.

2. Participants are in an ongoing dialogue with each
other about their wishes for the design of the garden
and the opportunities for activities together with the
residents (PwD).

3. The project is experienced as meaningful for those
involved, based on a consideration that they through
their own needs contribute with their perspective in
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relation to the connection between garden design
and activities.

The participants in the project will be divided into
three main groups, which in different parts of the inter-
vention will be divided into subgroups or combined,
where it makes sense. These groups are: (1) the co-design
team, (2) PwD and their contact persons, (3) entire care
staff in the nursing home.

The co-design team is composed of two managers and
six care workers representing the six sections of the nurs-
ing home, as well as four relatives, two volunteers and a
janitor. The organizations of the group should represent
groups or people who reside in, work at, or otherwise
contribute to life at the nursing home. Due to the high
number of participants, cancellations from some partici-
pants will not be decisive for the outcome of the work-
shops. The managers at the nursing home will select five
residents who are able to participate in the process and
representative for the entire group of PwD at the nurs-
ing home. In addition to this, the research team strives to
involve a larger group of PwD from the nursing home ad
hoc, among other things through various garden activi-
ties. When PwD are involved in design research, it is
important that they can attend activities together with
a well-known contact person, who ensures their well-
being [42]. Therefore, the project requires the PwD to
participate together with a contact person (a relative or
care staff). The staff counts the total group of care staff
(n=75) who are not already a part of the co-design group
and consists of employees who manage care tasks for the
residents (PwD) of the nursing home.

Workshops, meetings, and activities in the co-design phase
Results from the pre-intervention phase, as well as
experiences within the research team, contributed to
tools and recommendations for further planning, in
the form of guidelines for the practical execution of
workshops, meetings, knowledge sharing, and highly
tailored activities for the PwD. The co-design phase is
planned to include four workshops for the co-design
group, one meeting for the staff, and a garden activ-
ity day for PwD. In addition, the co-design group and
the rest of the care staff will receive homework on the
development of garden activities between the work-
shops (see Table 1). Through workshops and staff
meetings, the research team strives to promote an
innovative and inclusive process that, through infor-
mation flow from the staff group to the research-
ers, provides information that helps to concretize the
design process and knowledge about the use of the
garden.
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The aim of the workshops is to learn about the gar-
den’s potential and to participate to a lengthy proce-
dure of identifying and developing garden activities
all year long. Between the workshops, the co-design
group keeps working with the staff group to cre-
ate ideas for garden activities and identify potential
obstacles to utilizing the outside space in daily life.
The staff meetings’ two main goals are to ensure sus-
tainability and anchoring after the project is over,
and to include the staff in the co-design process. Two
staff meetings with the same agenda are scheduled,
to improve the chance that each member of the staff
can make it to one of the sessions. To improve aware-
ness of the garden’s relevance and to contribute to a
shared appreciation of the significance and potential
of the outdoor area in staff and residents’ daily lives,
the staff is educated on the advantages of nature for
physical, mental, and social health during the meet-
ings. Additionally, the staff is invited to various sen-
sory garden experiences that aim to offer a sense of
well-being in the garden, as well as some garden activ-
ities that aim to foster learning by experience. As part
of the co-design phase, the research team will host
a garden day for the residents (PwD) and their con-
tact person, with the aim of testing four-five garden
activities and observing the behavior of PwD, with the
purpose to gather information of the PwD’s experi-
ence of garden activities. These activities will partially
be developed through the co-design phase. Activities
are important in relation to the participation of PwD,
particularly activities that induce enjoyment and well-
being for PwD [43]. Daily tasks, hobbies, play, and
other activities that have been a part of PwD’s life, fre-
quently affirm their identity. Due to the PwD’s varied
cognitive abilities, it is important for researchers to be
adaptable, patient, and to provide different forms of
participation [42]. Therefore, activities for the garden
day will differ in terms of both the cognitive require-
ments for participation as well as the physical and
social requirements.

Re-design of the garden

The landscape architects in the project will make a
program with specific design criteria and design solu-
tions based on landscape analyses, the outcomes of
the exploration of best-practice cases, the literature
searches, and the co-design process. This program will
form the base of the actual re-design of the garden.
Staff and the co-design group will be able to provide
feedback on the final design during workshop 4, how-
ever, it is important to note, that all their wishes for the
garden will not necessarily be fulfilled. The actual gar-
den renovation will be carried out by external partners
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(for example, landscape gardeners) during winter sea-
son, based on the design provided by the landscape
architects.

Implementation phase
During this phase, the new garden design is imple-
mented. To ensure the staff’s interest in garden activi-
ties in a broader sense and their willingness to accept
responsibilities, a garden team is formed among them.
The care staff is extremely important to involve and
inform throughout the project period, as it is this group
that, after completing the project, must ensure the con-
tinued use of the garden through meaningful activities.
Integrating garden activities into the nursing home’s
culture is one of the objectives of the implementation
phase. Staff of three out of the six units at the nursing
home will be required to facilitate garden activities for
all residents at the three units two times a week for one
month. Care staff will be asked to talk about practical
experiences in the garden as they accumulate greater
expertise throughout the implementation period. As a
result, they become better at facilitating garden activi-
ties, and the new knowledge may become a part of their
professional identities. The co-design group will simul-
taneously evaluate the tested garden activities, and a
yearly cycle of events is planned for the PwD, their rela-
tives, and staff members during all the seasons and spe-
cial occasions. The project will require the creation of
brief activity descriptions (idea cards), and examples of
how staff and PwD might contribute to various activi-
ties must be described. The purchase of supplementary
equipment (pruning shears, warm blankets, firewood,
plant tables, pots, flower seeds, etc.) will enable the
staff to begin garden activities with the PwD. The co-
design team and staff will attend a follow-up workshop
to discuss how gardening activities can be practically
incorporated into daily care and fulfill the needs of
PwD, especially those related to BPSD.

Post-intervention

In the post-intervention, it is crucial to make sure that
the nursing home staff anchors and develops relevant
garden activities. Short lectures or workshops on using
the garden and developing new activities are offered
during monthly staff meetings, when the staff’s expe-
riences are included, and new ideas are produced. To
ensure that activities in the garden are maintained all
year long, this process will be initiated by the nursing
home’s garden team, who will also have the chance to
communicate with the research team for a full year
after the project is finished. To further the project’s
initiatives for generating experiences and long-term
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anchoring of activities in and usage of the garden, the
garden group also passes significant experiences to the
research group.

Evaluation measurements

As described previously, the study consists of an effect
evaluation across four data collection time points, and
a continuous process evaluation across all four study
phases. Each evaluation has their own data collection
methods and measures, described in more detail below.

Effect evaluation

The aim of the effect evaluation is to examine the use
of — and the effect of using the renovated and imple-
mented garden for residents and care staff. The pre- and
post-intervention effect evaluation will consist of: 1) sys-
tematic objective observations of garden users; and 2)
questionnaire administered to staff on staff burnout and
garden use. The pre- and post-implementation effect
evaluation will consist of: 1) the The Neuropsychiat-
ric Inventory Nursing Home version (NPI-NH) clini-
cal instrument on residents” BPSD symptoms and staft’s
work disturbances; and 2) medication use.

Pre- and post-intervention Systematic observations are
conducted using a camera solution called HallMonitor
developed by Webitall Aps [44]. The HallMonitor-sys-
tem uses a cloud-based software platform and a num-
ber of cameras mounted on the wall. Each camera unit
is configured to take a picture every half hour within a
specified time-period, for example, from 6 am to 11 pm.
HallMonitor uses a GDPR compliant design in which the
camera takes a picture and immediately sends it through
an encrypted 3G or 4G connection to a cloud-based plat-
form storage which only Webitall has access to. The orig-
inal picture is deleted from the camera unit after it has
been sent to the platform. An automated script on the
software platform processes the pictures automatically
through a neutral network, which counts all the people in
each picture whereafter the picture is being blurred. This
process takes less than 10 min to complete. The unit has
its own cellular data connection and only requires power
to operate, making it easy to use in different settings. The
camera system is so far mainly used by municipalities
and sports associations to collect data on how different
sports facilities are used by the public. This will be the
first time that the system is used within nursing homes.
Camera observations will be done for one month during
August 2022 (pre-intervention), and at the same time one
year later (August 2023) during post-intervention to sys-
tematically assess whether the intervention will increase
the use of the garden. Cameras are placed to collect data
from 6 am in the morning until midnight for 30 days,
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taking a momentary picture every 15 min. Four cameras
are placed inside the nursing home, facing out into the
garden, and one camera is placed inside the green house,
to ensure that the whole garden is captured on camera.
Additionally, one camera is placed on each balcony facing
the garden, to detect any use of the balcony to get into
the garden, giving a total of six cameras. The compiled
data makes it possible to determine the number of users
at different times and days of the week and month, as well
as assess which parts of the garden are being used.

The questionnaire administered to staff related
to staff burnout is based on Pines’ scale measur-
ing a person’s feelings at work [45]. The scale consists
of 21 items with responses stated on a seven-point
scale going from ‘never’ (1) to ‘always’ (5). A person
is regarded at risk of developing physical-, emotional-
and/or mental exhaustion if they score between 3.0
and 4.0, whereas>4.0 is considered experiencing and
exhibiting symptoms of burnout [46]. Pines has tested
the instrument for reliability and validity [45] and
Astrom et al. showed in their study high internal con-
sistency and consistency between burnout scores and
separate performed interview questions on burnout
[47]. The instrument has previously been used in sev-
eral studies [46-50], however, the instrument has, to
our knowledge, not been previously used in a Danish
context, and was therefore translated into Danish by
the research team. The translation was performed by
two researchers, who afterwards compared the trans-
lations and agreed on a common translation in case of
inconsistencies. Additional questions were included
in the questionnaire regarding staff’s garden use and
attitude towards garden use (see Additional file 2). The
questionnaire will be administered to staff through an
e-mail send by the nursing home manager during July
2022 and again in July 2023. The staff will be given two
weeks to complete the questionnaire and will be receiv-
ing a reminder e-mail after one week.

Pre- and post-implementation Several information on
residents agreeing to participate in the implementation
phase will be collected during the pre-implementation
phase. Information include sex, age, ability to walk inde-
pendently, with assistance, or wheelchair bound, and
the Mini Mental State Examination test (MMSE) [51]
to assess the progression of the dementia disease. The
MMSE is the most frequent and globally used instru-
ment, takes 5-10 min to administer and is tested for its
reliability and validity [52, 53].

The Neuropsychiatric Inventory Nursing Home ver-
sion (NPI-NH) will in the study be used to evaluate the
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effect of the intervention on PwD’s BPSD symptoms. This
instrument is currently the most used and recommended
tool for people living in nursing homes [54], it has been
previously validated and has been established in several
languages [55]. NPI-NH is developed to assess neuropsy-
chiatric symptoms (BPSD) in people with mild, moder-
ate, and severe dementia by care providers through a
retrospective and semi-structured interview. The instru-
ment consists of 12 different symptoms common in PwD:
hallucinations, delusions, depression/dysphoria, anxi-
ety, agitation/aggression, elation/euphoria, disinhibition,
irritability/lability, apathy/indifference, aberrant motor
behavior, appetite/eating change, and nighttime dis-
turbances. First, a screening question is asked to deter-
mine if the 12 behavioral changes are present or absent,
if changes are present, probing questions are assessed
related to frequency of the behavior, severity, and how
much the behavior is disturbing for the care provider
[55]. Additionally, information on participants’ medica-
tion use is registered. The questions will be asked by a
trained researcher interviewing each care professional
identified as the primary care provider for the partici-
pating PwD. The interview sessions will be conducted as
part of the daily work in the nursing home. The sessions
will be delivered pre-implementation in March 2023
and post-implementation in May 2023. Reason for the
short timeframe between pre- and post-implementation
is because it is expected that participants’ dementia is
progressing rapidly since most participants have severe
dementia. Whereas the pre- and post-intervention eval-
uation does not require such short timeframe since the
data collection is designed as repeated cross sectional.

Process evaluation

The aim of the process evaluation is to evaluate how the
intervention has been implemented [56]. In the pre-and
post intervention phase, interviews will be conducted
with selected co-design team members. The interviews
are designed as two focus group interviews, one includ-
ing care staff and the other including relatives and vol-
unteers. No interviews are done with residents, based
on recommendation from the nursing home, due to
their severe dementia. The first focus group interview
will focus on the different experienced challenges before
the co-design process, and the expectations for the com-
ing development of the garden. The second focus group
interview will provide insights into the development
and implementation of the garden, experienced accept-
ability, appreciation, and appropriation of the garden
design and intervention. The focus groups will be con-
ducted locally at the nursing home and will be audio-
recorded. An interview guide will be used to guide the
semi-structured interviews based on the ‘Normalization
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Process Theory’ of implementation (see additional file 3).
This theory focuses on four factors relevant for success-
ful implementation: Coherence, Cognitive participation,
Collective action, and Reflexive monitoring [57]. Two
semi-structured single interviews will additionally be
conducted with the nursing home manager and activity
coordinator pre- and post-intervention to assess organi-
zational challenges, staff attitude and physical challenges.
The interview guide for the single interviews are based on
the same framework by Grant et al. presented in the pre-
intervention phase, called ‘“The Garden-Use Model’ [36]
(see additional file 1). During the co-design phase, field
notes will be collected by one research team member
not participating in the co-design workshops, to gain an
understanding of the context and the co-design process
explored, as well as challenges in co-designing with PwD.
The filed notes will be guided by the Normalization Pro-
cess Theory already presented (see additional file 3).

Data analysis
Effect evaluation analysis

Pre- and post-intervention The systematic camera obser-
vations will provide information on how many people are
using the garden and which parts of the garden they are
using before and after the intervention, 24/7 and for a
whole month. This will provide information on whether
more people are using the garden after the intervention
and if they are using the renovated parts of the garden. As
the camera is taking four pictures per hour, the amount
of data at the end of each data collection will be 20,160
blurred pictures. For each picture, the cloud-based soft-
ware platform will provide the number of people in the
picture, which will be a data point in the dataset. Conse-
quently, the dataset will consist of 20,160 datapoints sorted
by date at baseline and the same amount again at follow
up. The blurred pictures are used to identify which areas
of the garden are being used. The garden will be divided
into several zones and each zone will be given a number.
A student assistant will go through all pictures and classify
in which zones people are observed and how many people
are observed in the zones. The differences between pre-
and post-intervention observation data will be analyzed as
repeated cross-sectional measures as person identification
is not possible.

The collected survey data on staff burnout and use of
the garden completed by staff, will be uploaded into the
statistical software IBM SPSS Statistics version 28. The
differences between pre- and post-intervention will be
analyzed as repeated measures comparing the degree of
job satisfaction, use of garden, and attitude towards use
of garden. This will provide information on whether the
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intervention has decreased staff burnout and has changed
their use of the garden and their attitude towards using
the garden in the daily care of PwD.

Pre- and post-implementation The completed NPI-NH
instrument will be converted into a scoring sheet which
will provide a score on four different parameters for each
of the 12 behavioral symptoms. These four parameters
are: 1) frequency; 2) severity; 3) overall score for the
domain (frequency x severity); 4) work disturbances for
staff. An overall score is being calculated by adding up
the 12 behavioral symptoms. The score on work distur-
bances is not included but will be calculated separately
as an overall score on work disturbances, by adding up
the scores for the 12 behavioral symptoms. The col-
lected information on medication use is combined with
the NPI-NH scores for each participant. The differences
between pre- and post-implementation will be analyzed
as repeated measures to assess any positive or negative
change in BPSD-symptoms, work disturbances and med-
ication use for the intervention group and control group
and their respective primary care provider.

This is a real-world quasi-experimental study assess-
ing the implementation of an activity to improve certain
health outcomes. As this is a single-case exploratory
study, sample size calculations are not applicable. The
number of participants is all residents of the nursing
home and their care staff. We do not expect generalizable
results, but focus on the exploration of implementation.

Process evaluation analysis

The focus group interviews, and single-interviews will
be analyzed as a whole using a mix of text-based content
analysis and thematic analysis [58]. Relevant themes con-
nected to how the process was experienced by the three
focus group participants and leader will be extracted to
identify barriers and facilitators during all stages of the
co-design process as well as the implementation phase.
Field notes collected during the co-design workshops will
be analyzed using thematic analysis to extract relevant
themes identifying barriers and facilitators to co-design-
ing with people with severe dementia, their relatives, and
staff at nursing homes.

Discussion

The aim of this paper was to present the study proto-
col for the ‘Outdoor Spaces for People with Dementia’
study, including a description of the case, the interven-
tion — divided into a co-design phase and implementa-
tion phase — and measurements to be used in the effect
evaluation and process evaluation of the study. The
study is a quasi-experimental single-cased case—control
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intervention study conducted at a nursing home for
PwD, in which a co-design approach and implementation
process will be used to develop and implement a highly
tailored therapeutic garden. Designing this study was
complex as there are many factors which might influence
the results of such an intervention. This required a multi-
tude of decisions that will yield a range of benefits as well
as challenges discussed below.

The interdisciplinary collaboration

Challenges in the implementation of nature-based pal-
liative rehabilitation programs in nursing homes for PwD
call for a different approach than previously used [24,
31-33]. Research institutions and authorities encour-
age and emphasize interdisciplinary collaborations and
research of dementia care and rehabilitation [59]. The
present project suggests a multi-disciplinary approach
involving many different professionals and practition-
ers, which is a particular strength of the study. The study
was planned and will be conducted as an equal partner-
ship between researchers and practitioners from mul-
tiple fields, each using their respective competences to
share ideas and complete the multitude of different tasks
in the study. Even though other studies have shown that
sharing design and planning experiences across different
professions will increase quality and flexibility, improve
efficacy, and stimulate appropriate use of resources, the
same literature also suggests some difficulties in multi-
disciplinary collaborations with balancing many different
interests [60]. This has not been an issue in the present
study yet, but difficult experiences from previous collab-
orations makes this an important focus area of the pre-
sent project, which will be dealt with through continuous
open discussion between all members of the research
team throughout the entire project.

Co-designing in long-term care facilities for PwD

The intervention process of this project consists of a co-
design phase which will be used to develop a tailored
intervention that will be implemented in the implemen-
tation phase. Designing in a partnership between nursing
homes, PwD and their relatives has proven to be a diffi-
cult but rewarding and effective approach for addressing
local needs in design projects [61]. However, most par-
ticipatory research studies focus on people with mild or
moderate dementia, and only few have experiences with
people suffering from severe dementia [42]. Although
previous research suggests that a participatory approach
is important to the success of implementation [61], it
also leads to a high degree of diversity in the intervention
phase, making it difficult to fully plan the implementa-
tion of the garden and the evaluation of the project. Also,
co-designing with people suffering from severe dementia
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is expected to be challenging. To be better prepared for
unknown issues that will arise conducting participatory
research with care staff, relatives and people suffering
from severe dementia, we conducted a scoping review
gathering guidelines, recommendations and research
results on dos and donts in co-designing with people
with severe dementia living in long-term care facilities.
This scoping review will guide us in the planning and
execution of the co-design workshops presented earlier
(scoping review not published yet). Additionally, we con-
ducted a pre-intervention study in which we explored
two other long-term care facilities for PwD, who suc-
ceeded in implementing their garden in the daily care.
This exploration will help us to gain insights into daily
challenges and practical approaches used by the care staff
and administration, which we can use to plan the co-
design workshops and implementation of the garden. For
example, we learned that the care staff’s attitude towards
and skills for using the garden in the daily care of PwD
is a crucial factor in the success of the implementation,
which is why we have decided to have a greater focus on
the care staff during the co-design workshops than first
intended. This means that we will invite a greater num-
ber of staff to participate in the workshops and a smaller
number of PwD. Lastly, the planned process evaluation
will provide novel insights to the role and importance
of the participatory co-design process for implementing
needs and wishes of garden design and use at long-term
care facilities.

Learning from a single case

A single-case study such as this one is typically not
appropriate for providing reliable results that can be gen-
eralized to a broader population. However, we decided
on a single case due to the nature of the problem we are
trying to investigate in this project. Providing recom-
mendations for how to build gardens in long-term care
facilities for PwD by applying previous research results
on garden design is not new. However, the issue which
we are trying to help to solve is, how to implement such
a garden so that its use becomes an integrated part of the
daily care of the residents. This is done by suggesting the
use of a highly tailored nature-based palliative rehabili-
tation program. This focus requires an extensive evalua-
tion allowing for detailed examination of all intervention
stages, which is more difficult in large-scale research pro-
ject. This requires a mixed methods approach combin-
ing an effect evaluation and a process evaluation using
different types of data collection methods, which is a
great strength of this study [62]. Flyvbjerg et al. argues
that knowledge from single case studies is still valuable
in the collective process of knowledge accumulation [63].
Consequently, the in-depth evaluation of this specific
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case study will lead to new knowledge that can be used
to improve garden use at other long-term care facilities
by using a tailored nature-based palliative rehabilitation
program. In fact, one goal of the project team is to create
a booklet, based on previous literature, results from the
pre-intervention study, and experiences from this study,
which provides tools and recommendations for other
nursing homes on how to improve garden use.

Abbreviations

BPSD: Behavioral and Psychological Symptoms of Dementia; PwD: People with
Dementia; NPI-NH: The Neuropsychiatric Inventory Nursing Home version;
MMSE: Mini-Mental State Examination.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512877-022-03513-6.

Additional file 1. (Single Interview guide): Interview guide based on The
Garden Use Model.

Additional file 2. (Staff burnout questionnaire): Modified questionnaire
on staff burnout, based on Pine’s scale and additional questions on garden
use and attitudes.

Additional file 3. (Focus Group Interview- and Field Note Guide): the
same guide is used for both focus group interviews and field notes, based
on the Normalization Process Theory.

Acknowledgements
We thank the nursing home participating in the study, all the staff, relatives,
residents, and volunteers for their enthusiastic participation in the study.

Authors’ contributions

TS, LW and US designed the study. TS conceived, drafted the manuscript, and
wrote most parts. LM, DV and MG were responsible for the co-design and
implementation phase. All authors contributed to drafting, read, and approve
the final manuscript.

Funding

The study was funded by The Velux Foundation, and the Study Protocol has
undergone full external peer review by the funding body as part of the peer
review process. The funders have no role or authority in conducting the
research project.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate

All interview participants will be asked to provide a written informed consent.
Workshop participants will provide oral consent before the start of each work-
shop. A researcher will explain the purpose and procedures of the study and
explicitly ask each workshop participant if he or she has understood every-
thing and wants to participate. It is important that the workshop participants
feel at ease, and we therefore aim at creating a conversational atmosphere,
which we feel a written consent will disturb. Also, no identifiable informa-
tion will be collected on workshop participants. Asking people with severe
dementia for written or oral consent can be challenging and, in many cases,
not applicable. Instead, we will ask the next of kin or primary care person to
give consent, and to participate in everything the person with dementia is
participating in, to make sure that he or she seems happy and not distressed
by participating. All participants can withdraw from the study at any time and
data will be collected in accordance with the Helsinki declaration. The study


https://doi.org/10.1186/s12877-022-03513-6
https://doi.org/10.1186/s12877-022-03513-6

Schmidt et al. BMC Geriatrics (2022) 22:819

and its data-management procedures have been approved by the Universities
Research & Innovation Organization (10.804). Formal ethical approval was not
required according to the Danish National Committee on Health Research
Ethics.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

"Research Unit for Active Living, Department of Sports Science and Clinical
Biomechanics, University of Southern Denmark, Campusvej 55, 5230 Odense
M, Denmark. ?Section for Landscape Architecture and Planning, Department
of Geosciences and Natural Resource Management, University of Copenha-
gen, Rolighedsvej 23, 1958 Frederiksberg C, Denmark. *Department of Neurol-
ogy, Slagelse Hospital, Ingemannsvej 18, 4200 Slagelse, Denmark.

Received: 5 August 2022 Accepted: 8 October 2022
Published online: 23 October 2022

References
1. Alzheimer E. Alzheimer Europe Dementia in Europe Yearbook 2019.

https://www.alzheimer-europe.org/sites/default/files/alzheimer_europe_

dementia_in_europe_yearbook_2019.pdf 2020.

2. Vestergaard SV, Rasmussen TB, Stallknecht S, Olsen J, Skipper N, Serensen
HT, et al. Occurrence, mortality and cost of brain disorders in Denmark: a
population-based cohort study. BMJ Open. 2020;10(11):e037564.

3. Cerejeira J, Lagarto L, Mukaetova-Ladinska E. Behavioral and psychologi-
cal symptoms of dementia. Front Neurol. 2012;3:73.

4. Frisoni G, Rozzini L, Gozzetti A, Binetti G, Zanetti O, Bianchetti A, et al.
Behavioral syndromes in Alzheimer’s disease: description and correlates.
Dement Geriatr Cogn Disord. 1999;10(2):130-8.

5. Banerjee S, Murray J, Foley B, Atkins L, Schneider J, Mann A. Predictors of
institutionalisation in people with dementia. J Neurol Neurosurg Psychia-
try. 2003;74(9):1315-6.

6. Donaldson C, Tarrier N, Burns A. Determinants of carer stress in Alzhei-
mer’s disease. Int J Geriatr Psychiatry. 1998;13(4):248-56.

7. Purandare N, Burns A, Craig S, Faragher B, Scott K. Depressive symp-
toms in patients with Alzheimer’s disease. Int J Geriatr Psychiatry.
2001;16(10):960-4.

8. Gonzélez-Salvador T, Lyketsos CG, Baker A, Hovanec L, Roques C, Brandt
J, et al. Quality of life in dementia patients in long-term care. Int J Geriatr
Psychiatry. 2000;15(2):181-9.

9. Bartholomeyczik S, Halek M, Sowinski C. Guideline for Challenging Behav-
iour in Long Term Care. 2006. p. 1-153.

10. Brodaty H, Draper B, Low LF. Nursing home staff attitudes towards
residents with dementia: strain and satisfaction with work. J Adv Nurs.
2003;44(6):583-90.

11. McIntosh IB, Swanson V, Power KG, Rae C. General practitioners’and
nurses' perceived roles, attitudes and stressors in the management of
people with dementia. Health Bull. 1999;57:35-43 scottish Office Depart-
ment Of Health.

12 Morgan DG, Semchuk KM, Stewart NJ, D'Arcy C. Job strain among staff of
rural nursing homes: A comparison of nurses, aides, and activity workers.
J Nurs Admin. 2002;32(3):152-61.

13. Schmidt SG, Dichter MN, Palm R, Hasselhorn HM. Distress experienced by
nurses in response to the challenging behaviour of residents—evidence
from G erman nursing homes. J Clin Nurs. 2012;21(21-22):3134-42.

14. Schmidt SG, Dichter MN, Bartholomeyczik S, Hasselhorn HM. The satisfac-
tion with the quality of dementia care and the health, burnout and work
ability of nurses: a longitudinal analysis of 50 German nursing homes.
Geriatr Nurs. 2014;35(1):42-6.

15. Edberg A-K, Bird M, Richards DA, Woods R, Keeley P, Davis-Quarrell
V. Strain in nursing care of people with dementia: nurses'experi-
ence in Australia, Sweden and United Kingdom. Aging Ment Health.
2008;12(2):236-43.

20.

21.

22

23.

24.

25

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Page 14 of 15

. Maki, Sakurai T, Okochi J, Yamaguchi H, Toba K. Rehabilitation to live

better with dementia. Geriatr Gerontol Int. 2018;18(11):1529-36.

. ParolaV, Coelho A, Neves H, Cardoso D, Aimeida M, Cruz A, et al. Palliative

rehabilitation interventions in palliative care: a scoping review protocol.
JBI Evidence Synthesis. 2020;18(11):2349-56.

. Bowler DE, Buyung-Ali LM, Knight TM, Pullin AS. A systematic review of

evidence for the added benefits to health of exposure to natural environ-
ments. BMC Public Health. 2010;10(1):1-10.

. Alcock |, White MP, Wheeler BW, Fleming LE, Depledge MH. Longitudinal

effects on mental health of moving to greener and less green urban
areas. Environ Sci Technol. 2014;48(2):1247-55.

Cox DT, Shanahan DF, Hudson HL, Fuller RA, Anderson K, Hancock S, et al.
Doses of nearby nature simultaneously associated with multiple health
benefits. Int J Environ Res Public Health. 2017;14(2):172.

Robson J, James P, Troutman-Jordan ML. Back to basics: health and
wellness benefits of gardening in older adults. Act Adapt Aging.
2015;39(4):291-306.

Wright SD, Wadsworth AM. Gray and green revisited: A multidisciplinary
perspective of gardens, gardening, and the aging process. J Aging Res.
2014;2014:283682.

Bragg R, Atkins G. A review of nature-based interventions for mental
health care. Natural England Commissioned Reports. 2016,204:18.
Whear R, Coon JT, Bethel A, Abbott R, Stein K, Garside R. What Is

the impact of using outdoor spaces such as gardens on the physi-

cal and mental well-being of those with dementia? A systematic

review of quantitative and qualitative evidence. J Am Med Dir Assoc.
2014;15(10):697-705.

Blake M, Mitchell G. Horticultural therapy in dementia care: A literature
review. Nurs Stand. 2016;30(21):41 2014+.

Weerasuriya R, Henderson-Wilson C, Townsend M. A systematic review
of access to green spaces in healthcare facilities. Urban Forestry & Urban
Greening. 2018.

Lu LC, Lan SH, Hsieh YR, Yen YY, Chen JC, Lan SJ. Horticultural therapy in
patients with dementia: a systematic review and meta-analysis. Am J
Alzheimers Dis Other Demen®. 2020;35:1533317519883498.

Evans SC, Barrett J, Mapes N, Hennell J, Atkinson T, Bray J, et al. Connec-
tions with nature for people living with dementia. Working with Older
People. 2019.

Alexopoulos GS, Abrams RC, Young RC, Shamoian CA. Cornell scale for
depression in dementia. Biol Psychiatry. 1988;23(3):271-84.

Gonzalez MT, Kirkevold M. Benefits of sensory garden and horticultural
activities in dementia care: a modified scoping review. J Clin Nurs.
2014;23(19-20):2698-715.

Rendell M, Carroll D. Why don't we go into the garden? Aust J Demen
Care. 2015;4(3):32-5.

Clark P England N, Mapes N, Burt J, Preston S. Greening dementia: A
literature review of the benefits and barriers facing individuals living with
dementia in accessing the natural environment and local greenspace. 2013.
Mapes N, Milton S, Nicholls V, Williamson T. Is it nice outside?-Consulting
people living with dementia and their carers about engaging with

the natural environment. York: Natural England Commissioned Report
NECR211, Natural England; 2016.

Davies H, Nutley S, Walter I. Why 'knowledge transfer'is misconceived for
applied social research. J Health Serv Res Policy. 2008;13(3):188-90.
Bowen SJ, Graham ID. From knowledge translation to engaged scholar-
ship: promoting research relevance and utilization. Arch Phys Med
Rehabil. 2013;94(1):53-8.

Grant CF, Wineman JD. The garden-use model: An environmental tool for
increasing the use of outdoor space by residents with dementia in long-
term care facilities. J Hous Elder. 2007;21(1-2):89-115.

Stahlschmidt P. Metoder til landskabsanalyse : kortleegning af stedets
karakter og potentiale. Frederiksberg: Grant Miljg; 2001. 112 sider p.
Stigsdotter U, Sidenius U, Grahn P. From research to practice: Operation-
alisation of the eight perceived sensory dimensions into a health-
promoting design tool. Alam Cipta Int J Sustainable Trop Des Res Pract.
2020;13(1):57-70.

Gramkow MC, Sidenius U, Zhang G, Stigsdotter UK. From evidence to
design solution—on how to handle evidence in the design process of
sustainable, accessible and health-promoting landscapes. Sustainability.
2021;13(6):3249.


https://www.alzheimer-europe.org/sites/default/files/alzheimer_europe_dementia_in_europe_yearbook_2019.pdf
https://www.alzheimer-europe.org/sites/default/files/alzheimer_europe_dementia_in_europe_yearbook_2019.pdf

Schmidt et al. BMC Geriatrics

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

(2022) 22:819

Stigsdotter UK, Sidenius U. Keeping promises - how to attain the goal of
designing health-supporting urban green space. Landscape Architecture
Frontiers. 2020;8(3):78-89.

Weiner BJ, Lewis CC, Sherr K. Practical Implementation Science: Moving
Evidence into Action: Springer Publishing Company; 2022.

Wang G, Marradi C, Albayrak A, van der Cammen TJM. Co-designing

with people with dementia: a scoping review of involving people with
dementia in design research. Maturitas. 2019;127:55-63.

Beerens HC, Zwakhalen SM, Verbeek H, ES Tan F, Jolani S, Downs M,

et al. The relation between mood, activity, and interaction in long-term
dementia care. Aging Ment Health. 2018;22(1):26-32.

Webitall A. HallMonitor [Available from: https://www.hallmonitor.eu/.
Pines A. The Burnout Measure, the paper presented at the National
Conference on Burnout in Human Services. Philadelphia; 1981.

Pines A, Aronson E, Kafry D. Burnout: From tedium to personal grow The
Free Press. New York. 1981.

Astrém S, Nilsson M, Norberg A, Sandman P-O, Winblad B. Staff burnout
in dementia care—relations to empathy and attitudes. Int J Nurs Stud.
1991;28(1):65-75.

Fields Al, Cuerdon TT, Brasseux CO, Getson PR, Thompson AE, Orlowski JP,
et al. Physician burnout in pediatric critical care medicine. Crit Care Med.
1995,23(8):1425-9.

Crowe L, Young J, Turner MJ. What is the prevalence and risk factors of
burnout among pediatric intensive care staff (PICU)? A review. Transla-
tional Pediatrics. 2021;10(10):2825.

Nishimoto D, Imajo M, Kodama S, Shimoshikiryo |, Ibusuki R, Nerome Y,
et al. The Effects of Resilience and Related Factors on Burnout in Clinical
Nurses, Kagoshima. Japan Yonago Acta Med. 2022;65(2):148-59.

Folstein MF, Folstein SE, McHugh PR.“Mini-mental state”. A practical
method for grading the cognitive state of patients for the clinician. J
Psychiatr Res. 1975;12(3):189-98.

Ismail Z, Rajji TK, Shulman KI. Brief cognitive screening instruments: an
update. Int J Geriatr Psychiatry. 2010;25(2):111-20.

Mitchell AJ. A meta-analysis of the accuracy of the mini-mental state
examination in the detection of dementia and mild cognitive impair-
ment. J Psychiatr Res. 2009;43(4):411-31.

Jeon YH, et al. Recommended measures for the assessment of behav-
joral disturbances associated with dementia. Am J Geriatr Psychiatry.
2011;19.5:403-15.

Cummings JL. The Neuropsychiatric Inventory: assessing psychopathol-
ogy in dementia patients. Neurology. 1997;48(5 Suppl 6):10S-S16.
Steckler AB, Linnan L, Israel B. Process evaluation for public health inter-
ventions and research: Jossey-Bass San Francisco; 2002.

Murray E, Treweek S, Pope C, MacFarlane A, Ballini L, Dowrick C, et al.
Normalisation process theory: a framework for developing, evaluating
and implementing complex interventions. BMC Med. 2010;8(1):1-11.
Ritchie J, Lewis J, Nicholls CM, Ormston R. Qualitative research practice: A
guide for social science students and researchers: sage; 2013.

Ibsen TL, Eriksen S. Interdisciplinary research: an important contribution
to dementia care. J Multidiscip Healthc. 2022;15:317.

Gann D, Salter A. Interdisciplinary skills for Built Environment profession-
als: A scoping study. UK, The Ove Arup Foundation. 1999.

Kowe A, et al. The impact of participatory dementia research on research-
ers: A systematic review. Dementia. 2022;21.3:1012-31.

Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock P, Spiegel-
halter D, et al. Framework for design and evaluation of complex interven-
tions to improve health. BMJ. 2000;321(7262):694-6.

Flyvbjerg B. Five misunderstandings about case-study research. Qual Inqg.
2006;12(2):219-45.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 15 of 15

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.hallmonitor.eu/

	Study design of an interdisciplinary and participatory nature-based palliative rehabilitation intervention in a Danish nursing home for people with severe dementia
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Background
	Aim

	Methods
	Cross-disciplinary research team
	Study design
	The case: nursing home for PwD
	The garden

	Pre-intervention
	Intervention
	Co-design team
	Workshops, meetings, and activities in the co-design phase
	Re-design of the garden
	Implementation phase

	Post-intervention
	Evaluation measurements
	Effect evaluation
	Process evaluation

	Data analysis
	Effect evaluation analysis
	Process evaluation analysis


	Discussion
	The interdisciplinary collaboration
	Co-designing in long-term care facilities for PwD
	Learning from a single case

	Acknowledgements
	References


