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Abstract

The environmental design of care settings is increasingly recognized as an important factor that can support
reducing neuropsychiatric symptoms and improving quality of life in people with dementia. This review provides a
comprehensive overview of consensual knowledge of specifications of the environmental design that are found to
be associated with quality of life and behavior, that includes evaluation of the strength of evidence. Seven databases
were searched, yielding 410 unique reviews. Assessment of relevance to the subject and assessment of the evidence
level of those specifications. The selection process yielded || systematic reviews. The results show that a broad
range of architectural features are beneficiary to quality of life and behavior, but the level of evidence is low. There
is a large body of consensual knowledge on environmental design that is associated with quality of life and behavior,
but the quality of evidence is low. Finding a balance between overstimulation of senses and sensory deprivation is a
challenge in designing environments for people with dementia. Providing variation in ambiance of spaces may have
beneficiary effects on behavior and quality of life.
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Introduction a LTCF had a lower cognitive status, displayed more
severe depressive and other neuropsychiatric symptoms,
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Furthermore, the environmental design of care set-
tings is increasingly recognized as an important factor
that can support reducing neuropsychiatric symptoms
and improving quality of life (QoL) in PwD. Although
robust evidence of the impact of environmental design is
said to be scarce (Harrison et al., 2022), environmental
modifications may be an effective non-pharmacological
factor in reducing neuropsychiatric symptoms (Soril
et al., 2014). Activities of daily living (Reimer et al.,
2004), social engagement, dementia related outcomes
(Ferdous, 2020; Marquardt et al., 2014) and QoL in gen-
eral (Reimer et al., 2004) may further improve purpose-
built environments in special care units (SCUs), when
compared to traditional residential care facilities. The
design of the environment may even contribute to thera-
peutic goals (Abraha et al., 2017; Brawley, 2001;
Calkins, 2009; Chaudhury et al., 2013; Werezak &
Morgan, 2003). Yet “findings of many studies remain
unknown among designers and facility administrators”
Day et al. (2000, p. 398).

Research on the impact of environmental modifica-
tions on neuropsychiatric symptoms and QoL in PwD
has been extensively reviewed over the last two decades,
providing theoretically and practically relevant knowl-
edge for the academic world as well as for architects
and other designers. To date a systematic, comprehen-
sive review that includes evaluation of the strength of
evidence is lacking. Reviews show that empirical
research of the environmental design generally focuses
on one or a few characteristics of the design to ensure
validity, such as lighting (Guerry et al., 2020) or the
support of wayfinding (Marquardt & Schmieg, 2009).
Moreover, only some systematic reviews include evi-
dence rating in their discussion (Anderiesen et al.,
2014; Ferdous, 2020; Marquardt et al., 2014). This
meta-review aims to build on consensual knowledge by
reviewing existing reviews, thus presenting a compre-
hensive overview of specifications of the environmen-
tal design that are found to be associated with QoL and
behavior, including assessment of the evidence level of
these specifications. These results can be used to
improve living environments for PwD.

Method

Search Strategy

In May and June 2022, a systematic review was per-
formed on reviews that included combinations of the
subjects environmental design, QoL, and behavior. The
search strategy was developed with help of an informa-
tion specialist and through discussion and consensus
with second co-author; PRISMA-guidelines (Moher
et al., 2009) were followed.

First, a preliminary search in literature published
from 2009 through 2022 on these topics was conducted
to establish the scope of the subject, keywords, and
databases. This preliminary search yielded 16 journal

articles, with 94 different keywords and 32 different
databases. Second, the most frequently appearing key-
words in the preliminary search were included in the
search string, and the most frequently used databases
were searched. These databases included CINAHL,
Psychinfo, Medline, Embase, Pubmed, and Cochrane.
Web of Science was added at a later stage to the data-
bases for its broad range of content.

“physical environment” AND (dementia OR
Alzheimer) AND (design OR “built environment”)
AND review.

Only systematic reviews in English or Dutch were
eligible; there was no restriction in time, nor were there
any constraints on strength of evidence or study design.
Reviews in the realm of home or community care, as
well as reviews that focused on elderly in general instead
of PwD, were excluded.

Selection of Reviews

The search string initially yielded 555 books and articles
and 410 after eliminating duplicates, of which 276 items
were discarded based on the title and 45 after analysis of
abstracts. Ten articles were unavailable at the Dutch
libraries. Of the remaining 88 articles, 78 were discarded
based on irrelevance after full text-screening. Most of
these items were removed because the title showed no
relevance for the environment or dementia. The final
result was 11 publications. A total of 250 underlying
studies were retrieved to certify that the focus is on
PwD, to eliminate multiple references in different
reviews, and to access full text for analysis when neces-
sary. Figure 1 shows the Prisma flow diagram of litera-
ture review process (Liberati et al., 2009).

Strength of Evidence

In order to assess the quality of the extracted data, the
level of evidence of underlying studies was summarized
for each item. Of the 11 reviews, 8 contained some
assessment of the strength of evidence of underlying
studies by using different methods. No evidence rating
was included in the remaining three reviews. The clas-
sification of the level of the evidence as described by
Marquardt and Motzek (2013) was used (Table 1).

The quality of the underlying studies varied and the
majority of studies was based on moderate or weak
study-designs or small numbers of data (level 3a or 3b).

Data Extraction and Synthesis

The physical environment was described by the classifi-
cation of features provided by Harris et al. (2002) (1)
Ambient environment for example, lighting, noise, air
quality, and odors, (2) Architectural features, for exam-
ple, site, floorplan, size and shape of spaces, and place-
ment of windows, (3) Interior design features, for
example, furnishings and finishes, (4) Maintenance/
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CINAHL Psychinfo Medline Embase PubMed Cochrane Web of
Science
n=19 n=20 n=60 n=31 n=109 n=144 n=162
Hand-picked
n=10

Publications left after removing duplicates
n=410
1 Environmental perspective missing/non LTCF  (n=126)
2 Dementia nor Alzheimer relevant (n=104)
3 Not a systematic review (n=30)
4 Non-English (n=6)
5 Unavailable (n=10)
Publications left after primary screening by title
n=134
1 Environmental perspective missing/non LTCF  (n=27)
2 Dementia nor Alzheimerrelevant and (n=17)
3 QoL and Behavior missing (n=1)
Publications left after secondary screening by
abstract
n=89
1 Environmental perspective (LTCF) missing (n=38)
2 Dementia nor Alzheimer relevant (n=7)
3 Not a systematic review (n=29)
4 Replaced by more recent publication (n=4)

Publications left after tertiary screening by
full text and discussion

n=11

Figure |. PRISMA flow diagram of the Literature review process.

Table I. Levels of Evidence for Healthcare Design.

Level Description of quality

| Systematic reviews of multiple randomized controlled trials (RCTs) or nonrandomized studies; meta-analysis of
multiple experimental or quasi-experimental studies; meta-analysis of multiple qualitative studies leading to an
integrative interpretation

2 Well-designed experimental (randomized) or quasi-experimental (nonrandomized) studies with a low attrition
rate, intention to treat analysis, blinding, masked randomization, and consistent results compared to other, similar
studies

3a Observational studies with a cohort design, experimental, or quasi-experimental studies that did not fulfill the
criteria of level 2

3b Cross-sectional or case-control studies; qualitative research that, based on a literature review or a theoretical
framework, reports a clear method and considers a diversity of views

4 Professional standards or guidelines with studies to report recommendations

5 Qualitative research that did not meet the criteria of level 3b

6 Recommendations from manufacturers or consultants who may have a financial interest or bias

Housekeeping, for example, cleanliness, wear, and clut-
ter, and (5) Social features, for example, privacy, social
engagement, wayfinding/orientation, and symbolic
meaning for example, home likeness or institutional
character. This classification is also used in the reviews

by Woodbridge et al. (2018) and Anderiesen et al.
(2014). QoL and behavior were labeled after Marquardt
et al. (2014) (1) Behavior, for example, agitation, eating
behavior, psychiatric symptoms, violence, and wander-
ing, (2) Cognition, for example, attention and cognitive
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performance, (3) Function, for example, activities of
daily living, falls, and mobility, (4) Well being for exam-
ple, depressive symptoms, mood, and QoL, (5) Social
abilities, for example, engagement and social interac-
tion, (6) Orientation for example, wayfinding, and (7)
Care Outcomes, for example, medication, oral intake,
physical restraint use, and sleep. A standard data extrac-
tion form was used to record environmental specifica-
tions, aspects of QoL and/or behavior and evidence
rating. Results are categorized by aspects of QoL and
behavior according to Marquardt et al. (2014) and in
addition, Supplemental Appendix 1 allows for digital
categorization and selection. Supplemental Appendix 1
also allows for categorized according to design-princi-
ples as proposed by Fleming et al. (2017). Findings that
show no or unclear association between environment
and QoL or behavior were discarded. This selection was
performed independently by two researchers. After dis-
cussion, consensus was reached on the final items.

Results

Extracted data included 124 statements describing sig-
nificant associations between specifications of the phys-
ical environment and QoL and/or behavior in PwD at
evidence level 3a or higher (Supplemental Appendix 1).

Behavior

Ambient Environment. The impact of ambient features
like higher lighting levels and bright-light therapy
(1,000-2,500 Lux) influenced residents’ agitation, and
disruptive behavior and improved daytime wakefulness
(Anderiesen et al., 2014; Chaudhury et al., 2018; Day
et al., 2000; Fleming & Purandare, 2010; Marquardt
et al., 2014) High noise-levels and increased cold-sensa-
tion perceptions were found to lead to agitation (Flem-
ing & Purandare, 2010; Marquardt et al., 2014) Music,
however, reduced agitation (Daly Lynn et al., 2019). In
general, moderate or low levels of sensory stimulation
were reported to prevent overstimulation, have a benefi-
cial effect on agitation and reduce restraint use (Anderi-
esen et al., 2014; Day et al., 2000; Fleming & Purandare,
2010).

Architectural Features. LTCFs that are purpose-built for
PwD, also called SCUs, offer segregated, specialized
care by trained staff and a dementia friendly environ-
ment, typically in small-scale units. Such “dementia
friendly environments,” although scarcely described,
usually include a homelike ambiance and wayfinding
support/signage (Ferdous, 2020). The reported impact
on residents’ behavior of admission or relocation to an
SCU are a reduction of behavioral disturbances and use
of physical restraints (Fleming & Purandare, 2010) agi-
tation and aggressive behavior (Soril et al., 2014), apa-
thy and hallucinations, and an improvement of mobility

(Day et al., 2000). Studies report that benefits like free
access to and spending time in a garden or outdoor area
included reduced agitation, aggression, drug use, and
falls (Chaudhury et al., 2018; Soril et al., 2014; Whear
et al., 2014; Woodbridge et al., 2018). Small unit-size
(515 residents rather than 30) is associated with
reduced agitation, aggression, and improved engage-
ments in activities (Chaudhury et al., 2013; Day et al.,
2000; Marquardt et al., 2014). However, evidence of the
impact of unit-size is non conclusive. Studies reported
by Marquardt et al. (2014) did not find any behavioral
changes (Te Boekhorst et al., 2009) or worse, even more
behavioral disturbances compared to traditional nursing
homes (Kihlgren et al., 1992).

Interior Design Features. Homelike environments with
open-plan dining areas and residential furnishings and
finishes were reported to be associated with reduced
verbal agitation and aggression, restlessness, trespass-
ing, and exit-seeking (Chaudhury et al., 2017; Day et al.,
2000; Fleming & Purandare, 2010).

Social Features. Personalized and non-institutionalized
individual environments were found to be associated
with a reduction of behavioral problems (Marquardt
et al., 2014) such as agitation and aggression (Day et al.,
2000). Contrarily again, some studies (Annerstedt,
1997; Elmstéhl et al., 1997; Kihlgren et al., 1992)
reported by Day found greater restlessness associated
with a higher degree of homelikeness, due to greater
assertion of independence (Day et al., 2000).

Cognition

Ambient Environment. Finding a balance between over-
stimulation and sensory deprivation is one of the chal-
lenges in designing environments for PwD (Day et al.,
2000; Marquardt et al., 2014) Moderate and low sensory
stimulation were found to enhance residents’ concentra-
tion, thus possibly improving cognitive performance
(Day et al., 2000).

Architectural ~ Features. Evidence of environmental
impact on cognition in PwD is limited. Some of the
research mentioned by Annerstedt (1993, 1994, 1997)
reviewed by Day et al. (2000) and Fleming and Puran-
dare (2010) showed that small unit-size and group living
may reduce intellectual deterioration. Ferdous (2020)
stated that strong evidence supports positive outcomes
of private bedrooms on neuro-disability, based on
Calkins (2009).

Function

Ambient Environment. Background music and exposure
to higher overall light levels and all-day bright are
reported to improve ADL-engagement and decrease
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functional decline (Anderiesen et al., 2014; Chaudhury
et al., 2018; Fleming & Purandare, 2010).

Architectural Features. Residents of SCUs are reported to
benefit from tailored architectural features by showing
fewer declines in ADL-performance than in traditional
environments (Boumans et al., 2019; Fleming & Puran-
dare, 2010). More specifically, smaller unit-size of 5 to
15 residents and group living environments and green-
care environments enhance involvement in activities
and ADL-functioning (Chaudhury et al., 2018; Ferdous,
2020; Marquardt et al., 2014; Woodbridge et al., 2018).
Literature is ambiguous about open-plan layouts.
Although open-plan layouts are reportedly associated
with more engagement in activities and better ADL-per-
formance (Anderiesen et al., 2014; Day et al., 2000),
Woodbridge concludes that enclosed rooms with clear
functions are more supportive because they are easier to
memorize. Providing a variation through a range of pri-
vate and communal rooms (Woodbridge et al., 2018)
and views to the garden were found to be positively cor-
related with activity.

Interior Design Features. General homelike environments
were reported to enhance engagement in activities
(Anderiesen et al., 2014), emotional and intellectual
functioning, and autonomy, and reduce exit seeking
(Chaudhury et al., 2018). Features of the dining area, a
homelike décor and small group dining were found to
contribute to the functional ability to take in food and
fluids (Anderiesen et al., 2014; Chaudhury et al., 2018).
Patterns and dark lines on flooring were found to be con-
fusing and may cause falls (Marquardt et al., 2014).

Well-being

Ambient Environment. Sensory stimulation must be con-
trolled to evoke adverse effects (Marquardt et al., 2014);
Lynn suggested removal of acoustic alarms leads to a
calmer place (Daly Lynn et al., 2019). Controlled ambi-
ent sensory stimulation for example, background music
or singing may were found to improve residents sense of
vitality (Anderiesen et al., 2014), and multisensory envi-
ronments, the so-called “snoezelen” in Dutch, had a
positive effect on mood (Marquardt et al., 2014; Soril
et al., 2014). Finally, one effect of all-day exposure to
higher light-levels (2,500-10,000 Lx) is improved mood
(Chaudhury et al., 2018; Fleming & Purandare, 2010).

Architectural Features. Living in tailored environments
like an SCU, small unit-size, group living and a famil-
iar, non-institutionalized design and homelike environ-
ment were found to be beneficiary for residents’
well-being (Boumans et al., 2019; Chaudhury et al.,
2018; Day et al., 2000; Ferdous, 2020; Marquardt et al.,
2014). Again, preventing uniformity by varying ambi-
ance of rooms were found to reduce depression and

hallucinations (Fleming & Purandare, 2010). Green
care farms, including the presence of animals and gar-
dens provide opportunities for attractive outdoor activi-
ties and were reported to be associated with improved
psychological well-being (Chaudhury et al., 2018; Fer-
dous, 2020; Whear et al., 2014). In addition, family
caregivers experienced less burden in small-scale living
facilities (Boumans et al., 2019; Fleming & Purandare,
2010), and perceived improved QoL in residents living
in an SCU (Fleming & Purandare, 2010). Technology
assists, for example, for opening a bedroom door may
be supportive for resident’s sense of autonomy (Bou-
mans et al., 2019) and an integrated camera-circuit
were reported to be associated with reduced privacy
invasion (Daly Lynn et al., 2019).

Social Features. In addition to remarks on homelike
environments above, improved well-being was reported
by support of orientation and wayfinding, for example,
by the use of colors (Anderiesen et al., 2014), or person-
alization (Marquardt et al., 2014).

Social Abilities

Architectural Features. Living in specialized, small-scale
units was reported to improve communication skills,
social interaction and improve relationship between res-
idents and formal caregivers (Boumans et al., 2019; Day
et al., 2000).

Social Features. Several authors pointed out that home-
like and noninstitutional residential environments
enhance social interaction and communication (Anderi-
esen et al., 2014; Chaudhury et al., 2018; Marquardt
et al., 2014; Woodbridge et al., 2018). Dining “family-
style” in small groups increased social interaction; low
social density in general was positively associated with
social abilities; residents in small groups were found to
be more engaged in each other and have fewer conflicts
(Marquardt et al., 2014) . Providing variation in private
and public spaces facilitated different kinds of commu-
nication (Woodbridge et al., 2018). In reducing loneli-
ness, social robot “Paro” is found to be effective (Daly
Lynn et al., 2019).

Orientation

Ambient Environment. Higher light levels and exposure
to daylight improved orientation (Day et al., 2000;
Fleming & Purandare, 2010).

Architectural Features. Legibility of the architectural
environment was found to support spatial orientation;
this can also be improved by simple layouts with two-
way decision pathways (Woodbridge et al., 2018), visi-
bility of relevant spaces (Marquardt et al., 2014) and
layouts that are H or L-shaped (Chaudhury et al., 2018;
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Ferdous, 2020). Long hallways were found to impede
residents’ orientation (Chaudhury et al., 2018), but spa-
ciousness of hallways supports orientation (Chaudhury
et al., 2018). Van Steenwinkel describes the concept of
spatial articulation, the configuration of distinctive pri-
vate, less private to public layers in the home environ-
ment that allow residents to adjust to the environment
step by step (Van Steenwinkel et al., 2012). Well-articu-
lated spaces with distinctive functions contribute by
their symbolic meaning to this process of adjustment
from private to public environments and orientation.
Environmental cues to support this were size, propor-
tion, materiality and furnishings, personalization, use of
color, texture, signage containing icons and text, and use
of landmarks at decision points (Ferdous, 2020; Mar-
quardt et al., 2014; Woodbridge et al., 2018).

Interior Design Features. Personalization through name-
plates, portrait-type photographs, use of texture and col-
ors enhanced resident’s ability to find his or her own
room (Marquardt et al., 2014; Woodbridge et al., 2018).
Combinations of color and material that give meaning to
spaces or functions were found to help residents’ orien-
tation (Guerry et al., 2020). In a broader perspective,
preventing uniformity by providing different zones with
a unique character enhances wayfinding abilities.

Social Features. Orientation cues and wayfinding aids,
including the use of color, landmarks, and signage may
improve orientation (Ferdous, 2020; Woodbridge et al.,
2018).

Care Outcomes

Ambient Environment. Spaces with low-sensory stimula-
tion were found to play a role in reducing weight loss
(Fleming & Purandare, 2010) and exposure to bright
light during the day improved the circadian rhythm and
quality of sleep (Anderiesen et al., 2014; Chaudhury
et al., 2018; Marquardt et al., 2014).

Architectural Features. Several features of architectural
design were found to be associated with improved care
outcomes, for example, drug use and quality of sleep.
First, small size group living environments and SCUs
reduced psychotropic drug-use (Day et al., 2000; Flem-
ing & Purandare, 2010; Marquardt et al., 2014). Second,
a low social density improved general care outcomes
(Marquardt et al., 2014). Third, the use of outdoor and
garden areas and participation in outdoor activities
reduced drug-use and improve quality of sleep (Chaud-
hury et al., 2018; Whear et al., 2014).

Interior Design and Symbolic. features Several authors
(Chaudhury et al., 2018; Day et al., 2000; Woodbridge
et al., 2018) mention that a homelike, family-style din-
ner interior was related to increased food intake, as well

as introducing an aquarium into dining settings (Wood-
bridge et al., 2018). Food and fluid intake was also
found to improve using high-contrast tableware (Chaud-
hury et al., 2018; Woodbridge et al., 2018).

Discussion

The results of this review show that a broad range of
features of the physical environment are beneficiary to
QoL and behavior in PwD based on a large body of lit-
erature. A total of 124 items met the required evidence-
levels 1-3a (Supplemental Appendix 1). However, the
general evidence level is not strong.

Small-scale and specialized care units are found to
positively impact behavior, well-being, communication
skills, engagement in activities, ADL-functioning, intel-
lectual performance, orientation, food-intake, and
decrease psychotropic drug use. The use of outdoor and
garden areas and participation in outdoor activities are
found to reduce psychotropic drug-use and improve
quality of sleep. Homelike interior environments are
associated with reduced behavioral disturbances,
improved well-being, social interaction, and engage-
ment in activities. Family-style dining in small groups
enhances social interaction and food and fluid intake.
Higher light levels and exposure to bright light during
the day improves engagement in activities and reduces
functional decline, while improving the circadian
rhythm and quality of sleep.

Finding a balance between overstimulation of senses
and sensory deprivation is a first challenge in designing
environments for PwD. In general, moderate to low lev-
els of sensory stimulation for example, background
music or singing, prevent overstimulation. Several
authors (Ferdous, 2020; Fleming & Purandare, 2010;
Woodbridge et al., 2018) have observed that providing a
variation through a range of distinctive and well-articu-
lated private and communal rooms with garden views
and measures to prevent uniformity by varying ambi-
ance of spaces have beneficiary effects on behavior and
the QoL. This relates to the concept of spatial articula-
tion (Van Steenwinkel et al., 2012), the configuration of
distinctive private, less private to public layers in the
home environment, which is found to support orienta-
tion and way-finding.

The provision of varying environments and ambi-
ances that offer choices to residents in varying levels of
privacy, sensory stimulation, and distinctive functions,
requires a diversity of available spaces and may there-
fore be at odds with the concept of family-like small-
scale facilities. This point has also been stressed by Van
Steenwinkel et al. (2017) who challenges family-like
group living and underlines the importance of freedom
of activity and choice. Variety and freedom of move-
ment allow for that choice. This dualism poses a second
design challenge for architects, interior decorators, and
landscape gardeners; guidelines like TESS-NH (Sloane
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et al., 2003) ignore this dualism currently and need to be
reevaluated on this point.

Strengths and Limitations

The review process has been comprehensive and system-
atical, and a large body of literature was reviewed, includ-
ing an assessment of the level of evidence. Although the
level of this evidence is limited, the congruence of differ-
ent studies and reviews gives strength to the outcomes of
this review. However, a review of reviews is vulnerable to
differences in used methodology, search engines used,
methods of evidence rating and methods of reporting. We
addressed this by focusing on the Results sections of the
reviews. Nevertheless, results may still be at risk of bias
of positive reporting, since only significant associations
between environment and QoL and behavior have been
included and findings that show no or unclear associa-
tions were discarded. Evidence rating was based on the
robust classification of research design by (Marquardt
and Motzek, 2013) and already used in Marquardts exten-
sive review (Marquardt et al., 2014) As a consequence,
extra information of more detailed measures for evidence
rating used by other authors, for example, Fleming and
Purandare (2010) was lost by this method. In case a
review included evidence rating or description of used
methods, the classification of the author was followed.
For reviews that lacked evidence rating, the classification
was performed independently by two researchers (AS, SJ;
Boumans et al., 2019; Chaudhury et al., 2018; Daly Lynn
et al., 2019; Woodbridge et al., 2018). Studies that are
included in multiple reviews cause a risk of bias. This risk
was eliminated by merging multiple references to one
underlying study. Further elimination of bias, for exam-
ple, by selection of articles, was prevented by including
only systematic reviews.

In addition, the average year of publication of the
included reviews is slightly above 2014, against an
average of 2006 for the underlying studies. Although
this timeframe is an inherent disadvantage of this type
of study, it raises the question whether the results may
have become obsolete. Since then, care dependency of
PwD in LTCFs had increased significantly (Ministerie
van Volksgezondheid Welzijn en Sport, 2022). This
may be relevant because the impact of the physical
environment on QoL and behavior may become differ-
ent as dementia progresses.

Conclusion and Recommendations

The main goal of this review is to present a comprehen-
sive overview of specifications of the environmental
design that are claimed to be associated with quality of
life and behavior, including evidence level. The results
show broad opportunities to improve environmental
design that support quality of life and behavior. This
review has produced a comprehensive overview of

characteristics of architectural and interior design and
links to behavior, cognition, function, well-being, social
abilities, orientation, and care outcomes and may be
used as a tool for interventions.

Even though more empirical research is needed to
collect higher-level evidence in general to assess the
impact of various interventions in the physical environ-
ment, we can state that finding a balance between over-
stimulation of senses and sensory deprivation is a
challenge in designing LTCFs. Also, making a range of
distinctive varying environments and ambiances avail-
able in order to facilitate freedom of movement and
choice, simultaneously ascertaining a homelike atmo-
sphere and small-scale environments, poses a challenge
throughout the entire design process.

We recommend using the results in new develop-
ments and refurbishments of LTCF’s as a design guide-
line. Because the included reviews in this study nor the
underlying studies have yielded guidelines for the nature
of varying ambiances of different spaces, this needs fur-
ther research. Architects as well as landscape, interior,
and other designers are challenged to contribute to a
supportive physical environment by designing appropri-
ate, small-scale, homelike but varying spaces to meet
the needs of the residents.
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