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Design of the physical environment is increasingly recognized as an important aid in caring
for people with dementia. This article reviews the empirical research on design and
dementia, including research concerning facility planning (relocation, respite and day care,
special care units, group size), research on environmental attributes (noninstitutional

character, sensory stimulation, lighting, safety), studies concerning building organization
(orientation, outdoor space), and research on specific rooms and activity spaces (bathrooms,
toilet rooms, dining rooms, kitchens, and resident rooms). The analysis reveals major themes
in research and characterizes strengths and shortcomings in methodology, theoretical

conceptualization, and applicability of findings.
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Design of the physical environment is increasingly
recognized as an important aid in the care of people
with AlzheimerOs disease and other dementias. Facil-
ity administrators and designers now view the design
of long-term care, assisted living, and other environ-
ments as more than simply decorative. Design is re-
garded as a therapeutic resource to promote well-
being and functionality among people with demen-
tia. This article reviews and analyzes findings from
empirical research on the therapeutic impacts of de-
sign in dementia care settings. . o

Since the early 1980s, numerous Odesign guidesON
books and articles offering planning, architectural,
and interior design recommendationsNhave been
written to instruct architects and care providers on
how to enhance safety, homelikeness, and so forth in
dementia care facilities. At least four books of design
guidance for dementia environments have been pub-
lished to date (see Brawley, 1997; Calkins, 1988; Co-
hen & Day, 1993; Cohen & Weisman, 1991), along
with numerous articles in scholarly and professional
books and journals (see Appendix A, Note 1). Design
recommendations for dementia environments are or-
ganized on a continuum by scale, as follows (after
Cohen & Weisman, 1991): (a) planning principlesN
broad decisions made when developing a dementia
care facility (e.g., facility planning should accommo-
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date a continuum of care); (b) general attributesN
desired qualities of the overall environment of the fa-
cility (e.qg., facility design should promote noninstitu-
tional character); (c) building organizationNdesired
arrangement of spaces within the facility (e.g., build-
ing design should support residentsO sense of orienta-
tion); and (d) specific rooms and activity spacesNthe
design of particular rooms within the facility (e.g., de-
sign of bathrooms should preserve residentsO dignity
and privacy). . )

Design guides typically offer OhypothesesO for how
the spatial organization and appointment of the phys-
ical environment may promote well-being for people
with dementia. For example, to minimize the sensory
overstimulation that afflicts many people with de-
mentia, design guides recommend modifications such
as designation of quiet rooms with soft colors, elimi-
nation of unnecessary clutter, and removal of paging
systems (cf. Brawley, 1997; Cohen & Weisman, 1991).
Frequently, design guidance is based on the practical
experience of designers or facility administrators; other
times, design guidance is research based, applying
findings from clinical research on dementia in the
form of design OsolutionsO (Weisman, Calkins, & Sloane,
1994).

Not all design guidance requires empirical re-
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Other design guidance does demand verification
through empirical research, however. Empirical re-
search is needed to resolve situations in which con-
flicting design recommendations are offered. Re-
search is also warranted when recommended design
solutions are of unknown effectiveness or when de-
sign recommendations have major or controversial
impacts for cost or quality of life. Research on design
and dementia has been conducted in earnest since at
least 1980, yet findings of many studies remain un-
known among designers and facility administrators.
In the following sections, we review and analyze ex-
isting studies of design and well-being for people
with dementia to enhance the design of dementia fa-
cilities and to provide direction for future research.

Methods

Several strategies were used to identify potential
studies for review. The first involved a key-word

search of four major databases: Psych Abstracts,

Medline, MAGS, and CAT (see Appendix A, Note 2).
Potential studies were also identified by reviewing all
issues (1980 or later) of several journals in gerontol-
ogy and environment-design research (see Appendix
A, Note 3). Finally, reference lists were inspected for
all studies included in this review. In each case, arti-
cles, books, and chapters identified as potentially rel-
evant (by title and by abstract if available) were col-
lected and assessed for appropriateness.

Studies included in this review met the following
criteria: a report of empirical research (see Appendix
A, Note 4), published 1980 or later (see Appendix A,
Note 5), written in English, with an emphasis on peo-
ple with dementia or their families or staff caregivers,
and with a substantial (though sometimes secondary)
emphasis on the relationship betweenthe design of
the physical environmentand the well-being of peo-
ple with dementia, their families, and/or staff.For this
review, the physical environment was loosely de-
fined as the domain of relevance to architects, inte-
rior designers, facility managers, and/or administra-

the studies reviewed used samples of fewer than 30
participants; many included less than 10 participants.
Sample sizes reflect the limited populations of resi-
dents at the single facility in which many studies
were conducted, the high rates of resident mortality,
and facilitiesO limited populations of residents in
comparable stages of dementia. Although they raise
concern for the validity and generalizability of find-
ings, studies with small samples were included so as
not to severely restrict the scope of this review. Re-
search designs and samples are described in Table 1.

Results

The rate of research on design and dementia is in-
creasing: from 6 research reports from 198191985, to
17 research reports from 198601990, to 26 research
reports from 1991D1995, and to 21 research reports
already published since 1996 (see Table 1). This sec-
tion summarizes findings from the research reports
reviewed, according to the organizational framework
presented earlier (i.e., planning principles, general at-
tributes of the environment, building organization,
and specific rooms and activity spaces). The sum-
mary is followed by a discussion and analysis of ex-
isting research on design and dementia.

Planning Principles

These studies examine broad decisions regarding
the development of dementia care settings. Studies
examined impacts for well-being following reloca-
tion of people with dementia to new environments,
use of respite and day care environments and of spe-
cial care units (SCUs), and exposure to various group
sizes of residents.

Relocation to New Environments.NFindings are
mixed regarding the impacts of relocating people
with dementia to new environments (Robertson,
Warrington, & Eagles, 1993; Seltzer et al., 1988; see
Appendix A, Note 6). When moved together as intact

tors or caregivers undertaking environmental design units of residents and staff, people with dementia ap-
or renovation. Thus, research on issues such as light- pear to suffer few or no adverse impacts from reloca-
ing, furnishings, and outdoor space was included. tion (Anthony, Procter, Silverman, & Murphy, 1987,
Research on microscale OproductO design (e.g., pros-McAuslane & Sperlinger, 1994; Robertson et al.,
thetic devices to facilitate eating) or on the sensory or  1993). The more pleasant environment of a new fa-
social environment outside the purview of designers Cility may partially explain the lack of negative im-
(e.g., incorporation of music and pets) was excluded, as pact for relocated residents (according to McAuslane
were studies that did not examine actual environments & Sperlinger, 1994). In contrast, residents with de-
or actual impacts. Well-being was defined broadly, to mentia who are moved individually appear to suffer
include factors such as residentsO activities of daily liv- higher rates of depression and mortality following re-
ing (ADL), physical well-being, cognitive function, and  location (Anthony et al., 1987; Robertson et al,
problem behaviors; family membersO well-being; and 1993). This effect holds when residents undergo ori-
staff well-being and job performance. Seventy-one re- entation to ease relocation. Staff members also report
search reports were included in the review. Because of decreased job satisfaction (attributed to anxiety) prior
this selective search strategy, we may have overlooked to moving, which returns to premove levels of satis-

some relevant material in the review. faction foIIowing relocation (McAusIane & Sper—
linger, 1994).

Research Design and Sample Size Respite Environments.NRespite environments of-

Much research on design and dementia comprises fer temporary care for people with dementia and pro-

small size samples. For example, more than 30% of vide relief to families. The impacts of respite environ-
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a major survey of 53 SCUs in four states (Sloane et
al., 1998). According to this study and others, larger
unit sizes are associated with higher resident agita-
tion levels and with increased intellectual deteriora-
tion and emotional disturbances (Annerstedt, 1994;
Sloane et al., 1998). Further, residents in larger units
exhibit more frequent territorial conflicts, space inva-
sions, and aggressiveness toward other residents (Mor-
gan & Stewart, 1998). In contrast, people with de-
mentia residing in smaller units experience less anxiety
and depression and more mobility (Annerstedt, 1997;
Skea & Lindesay, 1996). Small group sizes are also
positively associated with increased supervision and
interaction between staff and residents (McCracken &
Fitzwater, 1989) and with social interaction and
friendship formation among residents (McAllister &
Silverman, 1999; Moore, 1999; Netten, 1993). No
consistent numbers are offered for what constitutes a
OlargeO or a OsmallO unit.

Smaller facilities offer additional benefits for resi-
dents and staff. In a comparison of 28 residents of
group living facilities (see Appendix A, Note 9) and
31 residents of traditional nursing homes, residents of
group living displayed higher motor functions and
slightly improved or maintained ADLs and required
less usage of antibiotics and psychotropic drugs (An-
nerstedt, 1993; see Appendix A, Note 10). In the
same study, relatives with family members in group
living units reported lower levels of strain and better
attitudes toward dementia care than relatives of resi-
dents in nursing homes. Staff members also experi-
enced benefits associated with group living facilities.
Staff in group living units reported greater compe-
tence, more knowledge in dealing with dementia,
and greater job satisfaction than did their counter-
parts in nursing homes (Annerstedt, 1993).

General Attributes of the Environment

These studies investigate desired qualities of the
overall facility environment. Studies have examined
effects on well-being associated with noninstitutional
character, levels of sensory stimulation, lighting lev-
els, and design modifications for safety.

Noninstitutional Character.N Design guides frequently
endorse the use of noninstitutional design features,
such as homelike furnishings and personalization, to
promote well-being among residents. This endorse-
ment is supported by research findings, though stud-
ies often compare facilities in which many features
vary (e.g., staff training, activity programming), in ad-
dition to environmental design. Noninstitutional en-
vironments characterized as having homelike or
OenhancedO ambiance (personalized rooms, domes-
tic furnishings, natural elements, etc.) are associated
with improved intellectual and emotional well-being,
enhanced social interaction, reduced agitation, re-
duced trespassing and exit seeking, greater prefer-
ence and pleasure, and improved functionality of
older adults with dementia and other mental illnesses
(Annerstedt, 1994; Cohen-Mansfield & Werner, 1998;
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Kihlgren et al., 1992; McAllister & Silverman, 1999;
Sloane et al., 1998). Compared with those in tradi-
tional nursing homes and hospitals, residents in non-
institutional settings are less aggressive, preserve
better motor functions, require lower usage of tran-
quilizing drugs, and have less anxiety. Relatives re-
ported greater satisfaction and less burden associated
with noninstitutional facilities (Annerstedt, 1997; Co-
hen-Mansfield & Werner, 1998; Kihlgren et al., 1992).
Staff also prefer less institutional, enhanced environ-
ments (Cohen-Mansfield & Werner, 1998).

Noninstitutional environments are not entirely bene-
ficial, however. A higher degree of homelikeness is
associated with greater restlessness, more distur-
bances (tied to greater assertion of independence),
and increased disorientation and deterioration of diet
(ElmstCEnhl, Annerstedt, & *hlund, 1997; Kihlgren et al.,
1992; Wimo, Nelvig, Adolfsson, Mattsson, & Sand-
man, 1993). Studies also show that mortality and de-
cline rates for residents do not significantly improve
in noninstitutional units when compared with tradi-
tional settings (Annerstedt, 1994; Phillips, Sloane,
Howes, & Koch, 1997; Wimo et al., 1993). Further,
noninstitutional design requires supportive caregiv-
ing to be effective. In an ethnographic study of one
facility, OinstitutionalO caregiving practices (charac-
terized as inflexible and formal) were described as
undermining the therapeutic potential of the home-
like environment (Moore, 1999).

Sensory Stimulation.NResidents face difficulties
with sensory overstimulation, which may increase
the distraction, agitation, and confusion associated
with dementia. Sensory overstimulation may be ex-
acerbated by the normal hearing loss that accompa-
nies aging and the further hearing loss associated
with dementia, both of which may increase confu-
sion and reduce social interaction and self-esteem
(Brawley, 1997; see Appendix A, Note 11). (Visual
deficits, discussed later, further increase overstimula-
tion.) At the same time, sensory deprivation has been
identified as a potential problem in many dementia
care environments (Cohen & Weisman, 1991).
Design guides call for appropriate levels of sensory
stimulation, striking a careful balance between envi-
ronmental overstimulation and deprivation. Recom-
mendations include removing unnecessary clutter,
providing tactile stimulation in surfaces and wall
hangings, and eliminating overstimulation from tele-
visions, alarms, and so forth (cf. Evans, 1989; Hall,
Kirschling, & Todd, 1986).

Researchers have identified characteristics and lo-
cations linked with high levels of sensory stimulation
in environments for people with dementia. In an eth-
nographic study of one skilled nursing facility, over-
stimulation is associated with loud noises (loud talk-
ing, singing and clapping, etc.), with crowding and
disruptive behavior from other residents, and with
frightening experiences (e.g., scary movies, costumes;
Nelson, 1995). High stimulationNas measured by
agitation levelsNwas found to occur in elevators,
corridors, nursing stations, bathing rooms, and other



residentsO rooms, whereas low stimulation has been
observed in activity and dining rooms (Cohen-Mans-
field, Werner, & Marx, 1990; Negley & Manley, 1990).
Detailed descriptions of these spaces were not pro-
vided by researchers. .

Overstimulation may impair residentsO ability to
concentrate. Limited stimulation activity areasN
made by hanging cloth partitions to eliminate views
to ongoing activityNreduce distractions among resi-
dents by up to two-thirds (Namazi & Johnson,
1992b). Use of partitions increased the ability to fo-
cus on a task among residents in all stages of demen-
tia by eliminating some visual and especially audi-
tory distractions (e.g., noise, talking).

Findings on the effects of low stimulation units are
mixed. Use of a neutral design and color scheme,
elimination of stimulation, and consistent daily rou-
tines have been shown to reduce behavioral distur-
bances, curtail use of physical and chemical restraints,
and encourage weight gain (Bianchetti, Benvenulti,
Ghisla, Frisoni, & Trabucchi, 1997; Cleary, Clamon,
Price, & Shullaw, 1988). Similarly, in one quasi-
experiment, 13 residents of an SCU that incorporated
structured resident routines and reduced stimulation
displayed fewer catastrophic reactions and more pos-
itive interactions, compared with nine residents in
long-term care (Swanson et al., 1993). Reduced stim-
ulation units have had little effect in regulating sleep
patterns, decreasing urinary incontinence, or dis-
couraging wandering, however (Bianchetti et al.,
1997; Cleary et al., 1988; Swanson et al., 1993; see
Appendix A, Note 12).

Design guidance argues that certain levels of sen-
sory stimulation may be required to promote engage-
ment in activities and interaction and to minimize
withdrawal among people with dementia (cf. Calkins,
1988). The positive impacts of sensory stimulation
have received limited research. The experimental
Weiss Institute of the Philadelphia Geriatric Center
was designed to maximize positive sensory stimula-
tion; this facility featured resident rooms opening di-
rectly to a central open space. The spatial configura-
tion was intended to enhance residentsO orientation
and engagement in activities (Lawton, Fulcomer, &
Kleban, 1984). Indeed, in a postoccupancy evalua-
tion of the Weiss Institute, residents were found to
spend less time in their rooms and were more atten-
tive to activity following relocation to this facility
(Lawton et al., 1984). In a related study, a high stimu-
lation environment (including orientation aids, recre-
ational materials, and extensive reality orientation
programs) was associated with increased morale
among 16 staff members in one unit, compared with
morale among 13 staff members in a traditional de-
mentia unit (Jones, 1988). The focus on increasing
structure and resident orientation in the high stimula-
tion unit suggests other possible explanations for en-
hanced staff morale in this unit.

Lighting and Visual Contrast.NPeople with demen-
tia face particular visual deficits, including difficulty
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with color discrimination, depth perception, and sen-
sitivity to contrast (Cronin-Golumb, 1995). These def-
icits exacerbate normal changes in vision that ac-
company aging, such as irritation from glare and
changes in color perception (Brawley, 1997). Design
guides for dementia environments recommend strate-
gies to reduce glare, increase contrast where appro-
priate, and minimize confusion concerning depth
perception. Design guides also recommend increas-
ing overall light levels and exposure to bright light
(cf. Brawley, 1997).

Compared with other older adults, people with de-
mentia are exposed to inadequate levels of bright
light (described as light exceeding 2,000 lux; Camp-
bell, Kripke, Gillin, & Hrubovcak, 1988). In findings
from two studies involving 24 and 10 residents, re-
spectively, bright light treatment consistently regu-
lated circadian rhythms and improved sleep patterns
among people with dementia (Mishima et al., 1994;
Satlin, Volicer, Ross, Herz, & Campbell, 1992; see
Appendix A, Note 13). Results are mixed concerning
the impact of bright light on agitation (Lovell, Ancoli-
Israel, & Gevirtz, 1995; Mishima et al., 1994; Satlin
etal., 1992).

Most often, research on the effects of bright light
is conducted under laboratory conditions, requiring
special equipment and the restraint of residents. The
effects of bright light as a regular environmental fea-
ture have received limited attention. One quasi-
experimental study was identified in which researchers
examined the effect of ceiling-mounted light fixtures
that provided high intensity illumination (79002,190
lux; Van Someren, Kessler, Mirmiran, & Swaab, 1997).
Bright light administered in this fashion fostered be-
havioral improvements and increased circadian restb
activity rhythms among 22 people with severe de-
mentia. Residents in facilities with low overall light

Slb, 1997h researchers;n t0& SwaacOh of iTw (Brsidents in f
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fect. Impacts were attributed to residentsO loss of
memory of personal identities; accordingly, residents

may have been distracted from exiting when engaged
or frightened by the image of an approaching OstrangerO
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resident rooms and doors (Lawton et al., 1984). In
studies with eight residents, large signs improved res-
ident orientation, when incorporated with orientation
training (Hanley, 1981); signs alone had minimal ef-
fect on residentsO orientation, however.

The type of orientation device may make a differ-
ence, though research on this question is limited to
one experiment involving 10 SCU residents. When
displayed in cases outside resident rooms, personally
significant memorabilia were somewhat more likely
to help residents find their rooms than were displays
without personal significance (Namazi, Rosner, &
Rechlin, 1991). Personally significant memorabilia
were most useful for those with moderate dementia;
higher functioning residents were able to orient with
nonsignificant memorabilia as well, and lower func-
tioning residents were aided by neither.

Orientation is further impacted by building config-
uration. Simple building configuration is associated
with resident orientation, when residents are also
provided with explicit environmental information

410
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ing. One quasi-experiment involving 44 residents in
two SCUs compared residentsO responses to various
forms of directional signage for toilet rooms, includ-
ing the word Orest-room,O Otoilet,O or a graphic of a
familiar household toilet (Namazi & Johnson, 1991b).
Early and moderate stage dementia residents were
most likely to locate and use public toilets in re-
sponse to primary color signage affixed to the floor
(responding to residentsO typically downcast gaze)
comprising a series of arrows and the word OtoiletO
(Namazi & Johnson, 1991b). Further, frequency of
toilet use increased dramatically when toilets were
visibly accessible to residents (Namazi & Johnson,
1991a), though this experiment included only 14 res-
idents. ResidentsO use of toilets increased by over
800% when curtains surrounding toilets (in lieu of
doors) were left open, making public and private toi-
lets clearly visible when not in use (Namazi & John-
son, 1991a). In particular, visibility increased toilet
use among residents with more advanced dementia.

Dining Rooms and Kitchens.NDesign guides offer
many recommendations regarding dining and kitchen
areas (cf. Calkins, 1988; Cohen & Weisman, 1991).
Suggestions emphasize the importance of a familiar
and normal dining experience, the need to locate
dining and kitchen activity areas within each demen-
tia unit or Ohousehold,O and the value of reducing
sensory stimulation to encourage eating. Research
findings from an experiment with 22 residents sup-
port noninstitutional dining arrangements. Noninsti-
tutional diningNin which residents dined Ofamily
styleO at small dining tables in a coffee room, instead
of from trays while seated in chairs in the corridorN
was linked to increased social interaction and com-
munication during dining and to improved eating be-
havior among residents (GStestam & Melin, 1987;
Melin & GStestam, 1981). Institutional staff practices
(e.g., assigned seating, institutional food service) pro-
voked disruption and agitation in dining rooms with
homelike design features (Moore, 1999).

In an impact not anticipated by design guidance,
relocating dining to the dementia unit of an SCUN
from a remote, centralized dining roomNS|gn|f|-
cantly decreased residentsO aggression (Negley &
Manley, 1990). Assaults were reduced by over 40%
when residents were no longer crowded into eleva-
tors to reach the centralized dining room (Negley &
Manley, 1990). (Elevators had been sites of frequent
violations of personal space, which caused alterca-
tions.) In this instance, assaults may have been fur-
ther reduced by designating two dining areas on the
dementia unit, thus separating higher functioning res-
idents, more likely to be assailants, from lower func-
tioning residents, more likely to be assault victims. In
the same quasi-experiment, staff reported less anxiety
and more time for assisting residents after moving
dining to the dementia unit.

In a study on the design of environments to en-
courage independent snacking, installation in kitch-
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decisions and policies for dementia care envi