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Abstract

Background/Objectives: This study investigates the differences in behavior and quality of life between residents with

dementia living in a traditional care facility and those residing on a green care farm.

Methods: Conducted in Vancouver, Canada, and Laarbeek, the Netherlands, this observational study utilized a mixed

sampling strategy that combined random and purposive sampling. Nine residents with dementia participated
in the research. The physical environments were evaluated using the Therapeutic Environment Screening
Survey for Nursing Homes (TESS-NH), while data on participants’ behaviors and quality of life were gathered
through Dementia Care Mapping (DCM).

Results: The evaluation of the physical environments indicated that the green care farm provides a more enriched,
sensory, and homelike atmosphere compared to the traditional facility. Residents at the green care farm engaged
more frequently in social interactions and demonstrated higher levels of positive engagement such as movements
related to daily routines than those residing in the traditional facility.

Conclusion/Implications: This study suggests evidence that well-designed physical environments can exert both direct

or indirect positive effects on the behavior and quality of life of older adults with dementia.
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I . Introduction exceeds what is expected from normal biological

ageing (WHO, 2025). Moreover, changes in behavior,

Dementia is a syndrome caused by various diseases ~cmotional control, and mood are commonly observed.
that gradually destroy nerve cells and damage the Ultimately, most older adults with dementia will
brain, typically resulting in a decline in cognitive require additional care and support to maintain their

function (i.e. the ability to process thought) that daily activities. The impacts of the syndrome extend
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beyond individuals with dementia, affecting their families,
caregivers, society, and broader national concerns
(Alzheimer’s Association, 2022).

Current research on Alzheimer‘s disease and related
dementias has primarily focused on the causes and
treatment of these conditions (Keating & Gaudet, 2012).
Due to the dominance of the medical model, the
physical environments of facilities for older adults
with dementia have naturally evolved to resemble
institutional, hospital-like settings. These institutional
dementia care facilities are characterized by specific
physical features, including large-scale units, long
corridors, and a double-loaded layout—meaning private
rooms are located on both sides of a long corridor
(Lee et al., 2014). However, such environments have
generally fostered a restrictive and controlled atmosphere,
in which organizational routines dictate residents’ daily
activities, ultimately leading to increasing dependency
over time (Jain & Hogervorst, 2025). Many studies
have identified that the institutional environments for
people with dementia are associated with depressive
symptoms and behavioral disturbances, and negatively
impact individuals’ quality of life (QoL) (Beerens et
al., 2014; Calkins, 2003; Cohen-Mansfield et al., 2015;
Dilani, 2006; Lee et al., 2021a, Lee et al., 2021b;
Migeul et al., 2016).

There has been an ongoing debate regarding the
impacts of the physical environment on patients,
including older adults with dementia, particularly in
relation to their well-being and QoL (Gramegna &
Biamonti, 2017). Nevertheless, a growing body of
research on dementia care environments underscores
the pivotal role that physical settings play in shaping
the QoL of vulnerable individuals, especially older
adults with dementia. Several studies have demonstrated
that the behaviors and QoL of this population are
closely associated with aspects of their surrounding
environmental factors, including the size of dining
areas (e.g. Chaudhury et al., 2013; Cioffi et al., 2007),
regulation of environmental stimulation (e.g. Kovach,
2000; Lee & Morelli, 2010), unit spaces that allow for

privacy and personalization (e.g. Gramegna & Biamonti,
2017; Zeisel et al., 2003), and the use of way-finding
cues (e.g. Carbone et al., 2025; Marquardt & Bueter,
2025; Van Buuren et al., 2025).

As research in this field has progressed, an innovative
approach to dementia care has emerged—particularly
in the Netherlands and Norway—in the form of green
care farms, which integrate agricultural activities into
care environments for older adults with dementia
(Verbeek et al., 2025). Green care farms are settings
where individuals with care needs, including those
with dementia, can spend the day and voluntarily
participate in agricultural activities (de Bruin et al.,
2010). This model represents a form of therapeutic
intervention aimed at mitigating common negative
outcomes associated with institutional care settings,
such as boredom, social isolation, and loneliness.
Rather than emphasizing control and routine, green
care farms seek to promote health and QoL through
the restorative benefits of the farm environment as
the central component of care (de Boer et al., 2015;
Hassink et al.,, 2010; Haugan et al., 2006). Several
studies have demonstrated that green care farms
encourage residents to engage in activities, foster
social interaction and physical movement, and offer
increased opportunities for spending time outdoors
(de Boer et al., 2017; Ellingsen-Dalskau et al., 2021;
Finnanger-Garshol et al., 2022).

Although research in this field has been actively
conducted, there remains a need for more in-depth
investigation into how care environments can be
designed to improve the QoL of older adults with
dementia. In particular, more insight is required into
the effects of different physical environmental features
on the behaviors of individuals with dementia. Against
this background, the present observational study aims
to examine whether there are differences in the behavior
and QoL of residents with dementia living in a traditional
institutional setting in Vancouver, Canada, compared
to those living in a green care farm setting in Mariahout,
the Netherlands.
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II. Methods

This observational study was conducted in two
locations: a traditional care facility in Vancouver, Canada,
and a green care farm in Laarbeek, the Netherlands.
Behavioral observations were conducted in three sessions
per facility at approximately four-month intervals,
spanning a one-year period. Owing to the different
research projects involved, data collection occurred in
different years: at the traditional care facility from
April 2012 to March 2013, and at the green care farm
from January 2024 to August 2024. Despite these
temporal differences, the specific physical environments
of the facilities were considered the primary contextual
factor, and the behaviors of residents with dementia
were assumed to be comparable across the observation
periods, as similar patterns consistently emerged. A
mixed sampling strategy-both random and purposive
sampling-was employed, as the sample selection conditions

differed between the two countries.

1, Settings

The following procedure was used for selecting
facilities in Vancouver: i) Twenty dementia care
facilities were identified from the list provided by the
Vancouver Coastal Health Authority; ii) Following a
review of information and site visits, two dementia
care facilities were selected to participate in the study
—one representing a traditional setting and the other
a small-scale setting (see Lee et al., 2014, for a more
detailed process). For the purposes of this study, only
one facility was utilized: Grace Care Home, which
accommodates 30 residents with dementia per unit
and features a long corridor with a double-loaded
layout.

Regarding the Netherlands, the Wageningen Care
Farm Institute, which has conducted research on green
care farms, was asked to contact facilities that provide
accommodation and 24-hour care services for older
adults with dementia. The institute obtained permission

from a green care farm to conduct an observational

study. One such facility, Golden Village, is a green
care farm that has six independent houses with 4 to

8 residents living in each house.

2. Participants

Residents eligible for the observational study were
aged 60 years or older, had resided in the facility for
at least one month, and were capable of ambulating,
either independently or with the use of an assistive
device. To facilitate behavioral observation, the study
excluded residents who were bed-bound or who remained
in their private rooms during the daytime. With consent
from the participants and their families, a total of
fourteen residents with dementia were initially enrolled
in the study. During the observation period, five
participants either passed away or relocated; therefore,
nine residents were included in the final analyses:
five from the traditional care facility Grace Care Home

and four from the green care farm Golden Village.

3. Measurement

The physical environments of the two selected
facilities were assessed using the Therapeutic
Environment Screening Survey for Nursing Homes
(TESS-NH) (Sloane et al., 2002), and data on participants’
behaviors were collected using the Dementia Care
Mapping (DCM) (Bradford Dementia Group, 2005).

The TESS-NH assessment comprises six domains
with 13 sub-domains: (1) Privacy, Control, and Autonomy
—including unit autonomy, access to outdoors and
privacy; (2) Safety, Security, Health—including aspects
such as exit, control, maintenance, cleanliness, and
safety; (3) Stimulation—including lighting, visual/tactile
stimulation, and noise; (4) Socialization—including
space and seating; (5) Personalization and Familiarity
—including familiarity and homelikeness; and (6)
Orientation—including orientation and cueing. Specific
physical features were primarily rated on a scale from
0 to 3, ranging from ‘distinctly unpleasant attribute’ to

‘more favorable attribute’.
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The behaviors and QoL of the participants were
measured using the Behavioral Category Codes (BCCs)
in the DCM tool. <Table 1> presents the 23 distinct
behavior codes used in the BCCs. Based on the behavioral
coding scheme, three QoL indicators were analyzed:
levels of high potential engagement, agitation/distress,
and withdrawal.

i) High potential engagement, a key component of
QoL in individuals with dementia, was associated with
behavior codes A: interaction with others, D: self
care, E: creative activities, F: eating or drinking, I:
intellectual abilities, J: physical sport, K: walking,
standing, L: leisure, O: relating to inanimate objects,
P: personal care, R: religious activity, S: sexual
expression, T: engagement of the senses, and V:
work-like activity.

ii) Agitated or distressed behavior corresponded to
codes-K: walking with negative mood, U: communicate
without receiving a response, W: repetitive self-stimulation,

and Y: interaction in the absence of other.

(Table 1) Behavior Category Codes (BCCs)

iii) Withdrawn behavior, defined as a lack of
engagement with oneself or the surrounding environment,
was indicated by codes C: withdrawn and N: sleeping,

dozing.

4. Data Collection and Analysis

The primary investigator, who had completed the
‘DCM Learning Course’ certification, unobtrusively
observed the selected residents in each facility during
the daytime, primarily between 9:30 to 16:00. Observations
were conducted at a distance of approximately 3-4
meters to avoid disturbing the residents. Each participating
residents was continuously observed at 5-minute intervals
in public areas such as the living room, dining room,
and courtyard. For example, if a participant talked with
a neighbor during one 5-minute interval and then consumed
coffee and a snack in the subsequent interval, the
behaviors were coded as ‘A’(interaction with others)

and ‘F’ (eating or drinking), respectively. Data collection

Codes General Description of Category

A. Articulation Interaction with others

B. Borderline Being engaged but passively (watching)

C. Cool Being disengaged, withdrawn

D. Doing for self Self care

E. Expressive Expressive or creative activities

F. Food Eating/ drinking

G. Going back Reminiscence and life review

I. Intellectual Prioritizing the use of intellectual abilities

J. Joints Exercise or physical sport

K. Come and go Walking, standing or moving activities

L. Leisure Leisure, fun and recreational activities

N. Nod Sleeping, dozing

0. Objects Displaying attachment to or relating to inanimate objects
P. Physical Receiving practical, physical or personal care

R. Religion Engaging in a religious activity

S. Sexual expression Sexual expression

T. Timalation Direct engagement of the senses

U. Unresponded to Attempting to communicate without receiving a response
V. Vocational Work or work-like activity

W. Withstanding Repetitive self-stimulation of a sustained nature
X. X-cretion Episodes related to excretion

Y. Yourself Interaction in the absence of any observable other
Z. Zero option Fits none of existing categories
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at each unit was carried out over two or three days to
obtain a minimum of four hours of complete data per
resident. To enhance data reliability, observations were
carried out in three separate sessions over the course
of one year at each facility.

Data were analyzed using Microsoft Excel and
SPSS Statistics_v. 31. Descriptive statistics were calculated,
and the Shapiro-Wilk test was used to assess the
normal distribution. An independent t-test were
performed to compare behaviors and QoL scores
between the study groups, with the significance level

set at p < .05.

5. Ethical Considerations

Ethical approvals were obtained from the Institutional
Review Board at Simon Fraser University, Vancouver,

Canada and Yonsei University, Seoul, South Korea.

The purpose of the study and the observational
procedures were informed to all participants and their
families. Written informed consent was collected prior
to the commencement of observations. To ensure
confidentiality, pseudonyms were assigned to the

participating facilities and individuals in all documentation.

II. Results

The general characteristics of the participating
residents with dementia, along with the physical
environments of the two facilities and the results of
t-test analysis, are summarized in <Table 2>. The
Grace Care Home cohort comprised three females
and two males, with a mean age of 77.6 years (range:
62-88). Meanwhile, the Golden Village cohort consisted

of two female and two male residents, with a mean

(Table 2) General Characteristics of the Subjects and Results of t-test on Physical Environment

Grace Care Home (n=5) Golden Village (n=4) t-value (df)
Resident Age Mean (SD)/range 77.6 years (9.8)/62-88 86.5 years (1.5)/ 85-88
Gender Female: 3 Male: 2 Female: 2 Male: 2
Care home type Institutional care home Green care farm n/a
Bedroom type Mixed single, semi private room | Single bedrooms
Number of residents in a unit | 30 residents 4 — 8 residents
TESS-NH domains Mean (SD) Mean (SD)
Privacy/control/autonomy 1.43 (1.16) 2.36 (2.24) N.S.
Safety/security 1.30 (0.63) 1.70 (0.70) N.S.
Stimulation 0.95 (0.86) 2.10 (0.55) #(19) = -5.20""
Socialization 0.75 (1.30) 0.11 (0.93) N.S.
Personalization/homelikeness 0.50 (0.84) 2.83 (0.57) «(5) = -11.07"
Physical | Orientation 0.38 (0.51) 0.54 (0.52) N.S.
environ-  |Photographs
ment

(clockwise) Long
corridor, dining room, and
living room with chairs
against the wall at Grace
Care Home

(clockwise) Front view
of Golden Village. and
residents cutting potatoes
and vegetables for lunch
with staff

df = degrees of freedom; n/a =

not applicable; N.S. = not significant; ™ p < .01, ™ p < .001
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age of 86.5 years (range: 85-88). Overall, participants
from Grace Care Home exhibited a younger age
profile compared to their counterparts from Golden
Village. The institutional care facility, Grace Care
Home, provided mixed room types accommodating
up to 30 residents per unit. In contrast, the green
care facility, Golden Village, offered exclusively
single-room accommodations, housing 4 to 8§ residents
per unit.

Results from the t-test on the physical environmental
characteristics indicated no significant differences
between the two facilities in the categories of privacy/

control/autonomy, safety/security, socialization, and

orientation. However, statistically significant differences
were observed in the categories of stimulation (f19=
-5.20, p < .001) and personalization/ homelikeness (fs
= -11.07, p < .01). These findings suggest that Golden
Village provided an environment characterized by
more positive visual, tactile, and auditory stimulation,
as well as a more personalized and homelike atmosphere,
compared to its institutional counterpart.

The distribution of behavioral category profiles
across the three time sessions (T1-T3) is presented in
<Table 3>, along with the t-test results for levels of
positive potential engagement, agitated behavior and

withdrawn behavior. Statistically significant differences

(Table 3) Distribution of Behavior Codes and Results of t-test

Grace Care Home Golden Village
Behavior Codes m;an T T2 T3) m;an (T1 ™ t-value (df)
0 0
A. Articulation |Interaction with others 86 (7.8 95 85| 292 (214 367 322)|12.1)=-4.87"
B. Borderline Being engaged but passively (watching) | 26.5 (159 332 30.3)| 27.7 (393 144 25.0) N.S.
C. Cool Being disengaged, withdrawn 189 (42.1 8.6 6.0 0.0 (0.0 0.0 0.0) N.S.
D. Doing for self |Self-care 0.6 (0.0 05 14) 14 (05 1.7 2.2) N.S.
E. Expressive  |Expressive or creative activities 1.2 (0.0 20 1.6)) 09 (09 05 1.4) N.S.
F. Food Eating/ drinking 144 (12.6 163 14.5)| 165 (154 159 18.1) N.S.
1. Intellectual Prioritizing the use of intellectual abilities| 0.0 (0.0 0.0 0.0)f 07 (12 03 0.6) N.S.
J. Joints Exercise or physical sport 1.3 (00 34 0.5 0.0 (0.0 0.0 0.0) N.S.
K. Come & go  |Walking, standing, moving activities 70 (42 77 9.0)| 11.3 (13.9 104 8.9) N.S.
L. Leisure Leisure, fun and recreational activities 1.8 (29 07 1.9 24 (14 57 1.0) N.S.
N. Nod Sleeping, dozing 16.6 (13.8 16.0 19.9)| 25 (22 3.0 24)[#2.1)=17.80"
O. Objects Displaying attachment to inanimate objects| 1.1 (0.0 0.5 2.8)| 0.1 (0.0 0.0 0.2) N.S.
P. Physical Receiving practical or personal care 1.3 (0.7 1.1 21 05 (14 00 0.0) N.S.
T. Timalation  |Direct engagement of the senses 00 (0.0 0.0 0.0) 1.8 (14 37 0.8) N.S.
U. Unresponded |Communicating without receiving a 04 (00 00 1yl 00 (00 00 00) NS.
to response
V. Vocational  |Work or work-like activity 02 (05 06 02) 26 (03 42 3.8) N.S.
X. X-cretion Episodes related to excretion 0.1 (0.0 02 0.0) 24 (07 35 3.4) N.S.
Total 100.0 (100.0 100.0 100.0)| 100,0 (100.0 100.0 100.0)
High Potential Engagement
(corresponds to behavior category codes A, D, E,F, L J, K,|  36.3 (27.5 41.140.4) 68.2 (56.4 79.1 69.2) 1(4)=-4.03"
L,O,T,V)
Agitation & Distress
(corresponds to be}%avior category codes U, W, and Y) 043 (0.1 0.1 1.1y 0.0(0.0 0.0 0.0 NS.
Withdrawn Behavior
(corresponds to behavior category codes C and N) 355(55924.625.9) 25(22 30 24) NS.

Note. Codes- G, R, S, U, W, Y, Z were omitted, as these behaviors did not appear in either group.
df = degrees of freedom; N.S. = not significant; *p <.05
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were found in two behavioral categories: ‘interaction
with others’ (code A) (f2.1y= -4.87, p < .05) and ‘sleeping
or dozing’ (code N) (f2.1)= -7.80, p < .05). These
findings indicate that residents of Golden Village
engaged in over three times as many interactions
with neighbors, staff, or animals (e.g., dogs and
horses) compared to those at Grace Care Home. In
contrast, participants from Grace Care Home showed
a greater tendency to sleep or doze during the daytime
than their counterparts at Golden Village. With respect
to ‘walking, standing, or moving activities’ (code K),
although the difference was not statistically significant,
the mean values revealed a noticeable trend: residents
at Golden Village engaged in more walking, standing
and moving activities than those at Grace Care
Home.

The t-test results exhibited statistically significant
difference in the level of high potential engagement
(tw= -4.03, p < .05), whereas no difference in the
withdrawn behavior and the agitated and distressed
behavior. Considering high potential engagement as a
key factor contributing to QoL, residents from Golden
Village demonstrated greater potential for positive
engagement than those from Grace Care Home. With
respect to withdrawal—manifested as disengagement,
sleeping, or dozing—although the difference was not
statistically significant, participants from Grace Care
Home were more than ten times as likely to show no
signs of engagement with themselves or the external

environment compared to those from Golden Village.

IV. Discussion and Conclusion

This behavior observational study was conducted
to examine the influence of the physical environment
on the behavior and QoL of individuals with dementia
residing in two distinct care home settings; a traditional
institutional facility and a green care farm. The physical
environment assessment revealed that the green care
farm, Golden Village, offers a more enriched sensory

environment—featured by enhanced visual, tactile, and

auditory stimulation— and homelike atmosphere than
the traditional facility, Grace Care Home. Looking
more closely, the green care farm offers a personalized
residential environment that allows residents to bring
their own belongings, thereby fostering a sense of
individuality. In contrast, the traditional facility adopts
a standardized spatial layout characterized by long
corridors, double-loaded plan and semi-private rooms,
which collectively create a hospital-like atmosphere.

Based on the DCM data, participants at the green
care farm more frequently engaged in social interactions
with their surroundings and exhibited higher levels of
potential positive engagement—such as general movement
related to daily routines—compared to residents at
the traditional facility. Looking at their actual daily
lives, after having breakfast, the residents at Golden
Village move to a certain house that functions similarly
to a daycare center. There, they engage in social
interactions with neighbors and staff, listen to music,
or go for a walk with the staff. During lunch preparation,
residents with dementia are involved in tasks such as
ingredient preparation, often while talking with staff
members. This approach reflects an intentional effort
to preserve normalcy in daily life, with staff members
encouraging residents to use their remaining functional
abilities. These findings support the notion that a
physical environment characterized by enriched sensory
input, personalization, and a homelike atmosphere
can serve as a critical environmental factor enabling
individuals with dementia to sustain daily life activities
in a natural and uninterrupted manner. The results are
consistent with the study by Steinmann et al.(2025),
which demonstrated that green care farms facilitate
residents’ engagement in meaningful activities while
promoting autonomy and freedom in daily life (Steinmann
et al., 2025). Similarly, these findings align with the
research by de Boer and colleagues(2017), who found
that the residents of green care farms participated
significantly more often in both indoor and outdoor
activities compared to their counterparts in traditional
nursing homes (de Boer et al., 2017).

Meanwhile, participants at the traditional facility

- 847 -



8 =S TES|X| H|343 55 2025

were more likely to exhibit limited or no engagement
with their surrounding environment, frequently spending
time sleeping and dozing—behaviors associated with
a comparatively lower quality of life. This may be
attributed to the absence of a positive stimulus and
homelike atmosphere that stimulates interest and
engagement, as well as a lack of appropriate programs
or activities. Considering that those at Grace Care
Home were of a younger age group than their
counterparts, yet demonstrated lower levels of social
interaction and engagement, it may be inferred that
the unstimulating institutional environment is directly
or indirectly associated with lower levels of residents’
quality of life. These findings are consistent with
previous studies that individuals with dementia living
in a hospital-like, large-scale care facility often lack
sufficient support to enhance their well-being (Cohen-
Mansfield et al., 2015; Lee et al., 2021a; Rom et al.,
2025). Furthermore, the results corroborate previous
studies indicating that in environments lacking positive
stimulation, older adults with dementia are more
likely to display behavioral symptoms such as agitation
and non-nutritive (inedible) eating behaviors (Lee &
Morelli, 2010), along with increased levels of apathy
or agitation (van Weert et al., 2004). In support of
this, Cohen-Mansfield et al.(2009) and Cohen-Mansfield
et al.(2015), in their investigations of the interaction
mechanisms between individuals with cognitive
impairments and environmental stimuli, found that
specific environmental characteristics can exert either
beneficial or detrimental influences on the engagement
and behavioral outcomes of residents with dementia
(Cohen-Mansfield et al., 2009; Cohen-Mansfield et
al., 2015).

One limitation of this study lies in the relatively
small number of participating care facility and
residents, which may constrain the generalizability of
the findings. Additionally, data collection occurred
over different periods due to the involvement of
separate research projects, further limiting the extent
to which the results can be generalized. Despite these

limitations, the study’s significance remains substantial,

as the volume and depth of the observational data
were sufficient to support a robust analysis. Notably,
this study holds particular value given the limited
domestic awareness and research on  green care
farms—a relatively novel approach to dementia care
for older adults.

This study supports that the physical environment
can directly or indirectly influence the behavior and
quality of life among the older adults with dementia.
Future studies need to examine the physical environment
of care facilities as a potential factor influencing staff

experiences within the work environment.
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