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Wayfinding/Dementia Care

Recognizing where one is, and where one is going, are critical aspects enabling persons with
dementia to be self-sufficient. In unfamiliar situations people rely on environmental cues to find
their way. When these cues are not easily interpreted due to cognitive impairment, autononty
gives way to dependency. The purpose of this pilot study was to develop and test a signage
system for long-term care that supports wayfinding for persons with dementia.

By Jennifer Brush, MA, CCC/SLP; Cameron Camp, Ph.D.;

Shara Bohach (Graphic Design); and Nelly Gertsberg (Research)

Developing signage that supports
wayfinding for persons with dementia

patial disorientation is among the very

first symptoms to appear in Alzheim-
er’s disease (AD), and it worsens through-
out the progression of the disease (Alex-
ander and Geschwind, 1984; Liu, et al., 1991).
As a result, people living with AD easily
become lost and have difficulty adapting to
new environments.

Wayfinding is a process through which
people use information in the environment
to help them reach their desired destina-
tion. Autonomy and quality of life of per-
sons with dementia are strongly linked with

their ability to reach destinations within
their environment as independently as pos-
sible (Marquardt and Schmieg, 2009).

Impact of poor wayfinding

The search for information to aid ori-
entation may cause frustration, anger or
agitation (Zgola and Bordillon, 2001). Poor
wayfinding abilities have been found to im-
pact resident safety, create conflict between
residents (Rosswurm, et al., 1986), and cause
unnecessary burden to nursing home staff
(Everitt, et al., 1991). Residents who cannot

The pictogram of the knife and fork is a sig-
nifier for ‘Dining Room,’ but possibly more
meaningful and representative of the ‘Din-
ing Room” to a person with dementia is the
steaming bowl of soup. The pictogram below,
a person seated at a table eating, also signifies

‘Dining Room.” One of these pictograms was

preferred by participants in the study.

&5

Dining Room

identify paths to desired locations exhibit
anxiety, confusion, mutism, and panic (Pas-
sini, et al., 2000). The stress caused by dis-
orientation may result in feelings of help-
lessness, raised blood pressure, headaches,
increased physical exertion, and fatigue
(Carpman and Grant, 2001).

Obstacles to independence

The long-term care environment often
acts as an obstacle to independence and
wayfinding for people with dementia. De-
sign features, such as many similar door-
ways along corridors, lack of windows to
the outside, and poorly planned or impro-
vised signage result in poorer orientation
(Rule, et al., 1992).

A poorly designed environment lacking
adequate wayfinding cues can create ad-
verse effects for people with dementia such
as extreme reactions and aggressive behav-
iours (Brawley, 1997).

The most common forms of wayfind-
ing cues are signs, landmarks, and verbal
instruction. Persons with dementia may
require multiple types of environmental
supports at the same time to achieve the
greatest level of independence.

Signs used in settings for older adults are
either typographic or pictographic:
- Typographs are letters, digits, words, or
phrases used for communication.
- Pictographs are symbols representing
people, places and things.

In an attempt to improve residents’ abili-
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ties to reach their destinations, several stud-
ies have used wayfinding cue modifications
that manipulate colour, contrast, pictures,
or landmarks in the environment.

Modifying wayfinding cues

Colour...

One common cue to facilitate under-
standing and wayfinding is colour. The de-
sign literature suggests that colour should
be used in conjunction with other environ-
mental cues and that the information being
communicated through colour should be
consistent throughout the care community.
Predictability can be achieved in the envi-
ronment through reliable repetition of key
colours (Cohen and Weisman, 1991). Use of
room numbers and distinguishing colors
for resident rooms and doors is associated
with enhanced orientation among residents
(Lawton, et al., 1984).

Wijk’s study of color perception in older
adults found that variation in lightness was
the critical factor in successful discrimi-
nation between color samples despite the
color area (Wijk, et al., 1999).

Wijk also found that older adults and per-
sons with dementia were able to reliably
rank colors in order of preference, that vi-
sual function influences color discrimina-
tion and color naming, and that visual func-
tion is associated with cognitive function.
Research on color preference for people

over age 65 indicated that blue, red and
green were most preferred, in that order
(Wijk, 2001; Reeves, 1985).

Contrast . . .

Contrast is another factor in developing
effective wayfinding signage for persons
with dementia. Contrast serves as a cue in
the environment by helping people distin-
guish between different objects and helps
to draw the attention of people who have
difficulty staying on task or establishing
orientation.

Healthy older persons require as much
as 300% more contrast than younger per-
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A wide range of symbols are available for indicat-
ing the many activities that can take place in activity
areas of a care facility. The pictograms ranged from
a TV, 1o two people side-by-side waving (indicating
community), to representations of common activities,
such as TV, and card games and puzzle pieces.

The pictogram of two people sitting at a table
throwing dice, can indicate interactions between
people and a specific activity that might be done in

the room as depicted in the figures.

M

Activity Area

Signage is the most commonly used cue to help
people navigate from place to place.

Residents of long-term care prefered direc-
tional signage with a colored background as
opposed to signs with a white background.

FParticipants in the study also preferred bright
green to dark green or white, bright magenta
compared to dark purple or white, and bright
royal blue compared to dark navy blue or white.

Their preference for the placement of words
(before or after the pictograms), was toward a
trend that preferred the words to precede the

pictogram - although not a strong preference.

sons for the recognition of objects in the
environment (Tideiksaar, 1997). In addition,
persons with dementia present with signifi-
cantly more impairment of contrast percep-
tion than cognitively intact older adults
(Gilmore and Whitehouse, 1995).

Increasing contrast in the environment
can support functioning in people with de-
mentia during such tasks as eating (Brush,
Meehan and Calkins, 2002; Koss and Gilmore
1998). Lack of environmental contrast can
affect communication about caregiving ac-
tivities between care providers and persons
with dementia (Brush, et al., 2012).

Pictures, landmarks . . .

Landmarks are orientation cues that cre-
ate a reference point and act as focal points
within different spaces. Landmarks can
be created in long-term care communities
by using distinctive architectural elements
such as a small alcove for unique activities
(Coons, 1985; Kromm and Kromm, 1985).

The effectiveness of environmental cues
is strengthened when these cues are bold,
varied and distinctive. For example, art-
work, paintings, suspended quilts, or
furniture items can serve as landmarks
in long-term care communities (Brawley,
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1997). Distinctive objects placed at deci-
sion points along a route assist in landmark
recognition (Kessels, et al., 2011). Display
cases with personal objects and pictures
are commonly used to cue recognition of a
resident’s room.

Signage

Signage is the most commonly used cue
to help people navigate from place to place.
The Americans with Disabilities Act of
1990 (ADA) provides generic guidelines
for signage that are applicable to all build-
ings with older adults; however, specific
recommendations for the use of signage
in environments for cognitively impaired
older adults are few and contradictory.

Recommendations in the literature vary,
from using pictures instead of words for
cueing and indicating direction (Brawley,
1997), to using “old fashioned” language
on signs rather than symbols (Torrington,
1996), and installing signs and pictures that
include objects (Zeisel, 1999).

Calkins (2002) suggests designing signs
by using brighter colors (using hue, value
and chroma or colour intensity), and higher
contrast with the background wall.

In several small scale studies, large
signs were associated with improvements
in residents’ orientation, when orientation
training was also provided (Hanley, 1981).
Residents in early or moderate stages of de-
mentia were most likely to use public toi-
lets in response to signage that was a com-
bination of a wayfinding arrow on the floor
along with the word ‘toilet,’ rather than the
word ‘restroom’ (Namazi and Johnson, 1991).

Signage placement

The placement of signage must also be
considered as many older adults will not
notice signs located on the upper sec-
tions of walls as they have limited upper
body range-of-motion and walk looking
at a three foot or lower level (Passini, et al.,
2000; Brush, et. al., 2012). When older adults
walk with a stooped posture, they may not
see the signs placed at the recommended
height, for example, as per the Americans

with Disability Act of 1990 (ADA, 2008).
The Dementia Services Development
Centre (DSDC) at the University of Ster-
ling in Scotland recommends that signs be
mounted with their lower edge no higher
than four feet from the floor, clearly con-
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trast with door or wall, use of a capital let-
ter followed by lower case letters and in-
clude a graphic or photograph, and feature
high contrast between the words, graphic
and background (Andrews, et al., 2010).

There are also recommendations in the
literature for both light lettering on a dark
background and dark lettering on a white
background for persons with dementia;
both designs provide high contrast.

Directional signage should be in the same
style as other signs and have a clear arrow
in close spatial proximity to the name of
the destination (DSDC, 2012; Arthur and Pas-
sini, 1992).

The Americans with Disability Act of
1990 (ADA, 2008) provided guidelines for
the use of typographic signage in buildings
for older adults. These guidelines recom-
mend dark letters that contrast with a light
background, the use of sans serif typefac-
es, non use of italics, tactile signs in upper-
case, visual only signs such as directional
signs can be lowercase, and a mounting
height of 5 feet (1,525 mm) above the floor
to the centreline of the sign.

While the ADA requires that sign guide-
lines are applied to all buildings with older
adults, specific evidence-based recommen-
dations for the use of signage in environ-
ments for cognitively impaired older adults
are few and sometimes conflicting.

Evidence-based guidelines

In dementia, the capacity for decision-
making is reduced to decisions based on
immediate and visually accessible informa-
tion (Passini, et al., 2000). Since less visual
information is taken in by persons with
dementia (Koss and Gilmore, 1998), and they
experience other visual challenges such
as contrast and depth perception deficits,
spatial disorientation, and difficulty judg-
ing certain colors, it is imperative that all
cues in the environment are created using
evidence-based design guidelines.

While the effectiveness of some of these
cueing systems has been empirically test-
ed, more research is needed to provide de-
signers, care staff, and administrators with
guidelines that can make a significant dif-
ference in environments for people with
dementia. Thus, the purpose of this re-
search study was two-fold:

* gather information about the color, con-
trast and pictogram preferences of persons

with dementia for dining room, activity
room, bedroom, and restroom signs; and,
 use this information for creating signs
that increase wayfinding independence.

Research hypotheses
It was hypothesized that:

1) signs with a darker background and
white letters with more meaningful picto-
grams would be preferred over those with
a white background and black letters; and,
2) that there would be a significant im-
provement in wayfinding independence for
study participants after implementation of
signage designs based on their preferences.

There were two distinct phases to the
study during which data were collected:

1 - Human Factors Testing - with 28 per-
sons with dementia identifying the charac-
teristics of the signage they preferred; and

2 - Wayfinding Observations - 23 persons
with dementia pre- and post-intervention
(i.e., before and after installing new signs).

Settings for Phase I and I1
The setting for the two-phase study was
two Cleveland-area care communities with
distinct memory care units. Neither care
community had existing directional signs,
but did have signs for location of the
activity room and resident bedrooms.

Participants Phase 1

Data for phase I of the study (signage
preferences) were collected from 28 resi-
dents. All had a diagnosis of dementia (Al-
zheimer’s, vascular dementia, and fronto-
temporal degeneration - FTD). All had
MMSE scores of 6 or higher, and retained
the ability to read and speak English.

Participants were required to be able to
read and comprehend signage and to ex-
press their preferences verbally or by ges-
ture. Participants must have been living at
the residence for at least one month.

Exclusion criteria - Potential participants
were excluded from the study if:
1) they showed signs of rapid cognitive de-
cline or physical deterioration over the last
6 months, as evidenced by medical records
and interviews with staff;
2) had medical conditions that would pre-
clude performing activities, e.g., a terminal
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illness, severely limited mobility, inabil-
ity to be seated comfortably in a chair or
wheelchair, or severe sensory impairment
to the extent that he/she could not read the
signs or hear the examiner’s questions; and
3), were unable to read and speak English.

Because the gender composition of resi-
dents in long-term care is primarily female,
women were well-represented. Demogra-
phic data are presented in Table 1.

Participants Phase II

Wayfinding data was collected from 23
residents at the long-term care communi-
ties mentioned. Twenty-two participants
completed all of the wayfinding tasks.
Twenty of the participants also took part in
the Phase I human factors testing.

All had early-to-moderate stage demen-
tia, with a primary diagnosis of either

Table 1 - Signage Preferences, Table 2 - Wayfinding Participants,
Demographic Data (N=28) Demographic Data (N=23)
Mean | SD Range Mean | SD Range

Age 86.07 | 8.08 (65,100)] | [ Age 86.61 | 7.18 |(71,100)
MMSE score 134 | 54 (4,26) MMSE score 1295 | 5.14 | (4,26)
Gender N %o Gender N %o
Female 23 82.1% Female 17 73.9%
Male 5 17.9% Male 6 26.1%
Education Level| N %o Education Level [ N %o
High School 3 [107% High School 1 4.3%
Some College | 2 7.1% Some College 2 8.7%
College/Tech College/Tech

school 10 35.7% School 9 39.1%
Post Graduate 3 10.7% Post Graduate 13.0%
Unknown 10 35.7% Unknown 34.8%
Marital Status | N % Marital Status | N %
Widowed 20 71.4% Widowed 16 69.6%
Married 6 [214% Married 6 |26.1%
Single 3.6% Single 1 43%
Divorced I 3.6% Divorced 0 0
Primary Primary
Diagnosis N % Diagnosis N %
Alzheimer’s 7 25.0% Alzheimer’s 7 30.4%
FTD 1 3.6% Vascular Dem 2 8.7%
Vascular Dem 3 10.7% Other Dementias/ 14 60.9%
Other Dementias/ Memory Loss
Memory Loss 16 69.6%
Other Diagnosis | 1 3.6% Alzheimer’s disease, vascular dementia, or

FTD. Exclusion criteria were the same as
mentioned in Phase I. Demographic data
are presented in Table 2.

Materials Phase I

We first developed a series of pictograms,
some based on universally known and rec-
ognized graphics commonly used in Amer-
icans with Disabilities Act signage (i.e.,
the knife and fork as a signifier for Dining
Room), and some that we thought may be
more meaningful and representative to a
person with dementia (i.e., a steaming bowl
of soup or a person seated at a table eating
as a signifier for ‘Dining Room.” (See picto-
grams, page 4).

For the Activity Area, in particular, we
explored a wide range of symbols based on
the many activities that take place there.
The pictograms ranged from a TV, to
two people side-by-side waving (indicating
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community), to representations of common
activities, such as dice and card games,
and puzzle pieces.

We eventually developed a pictogram of
two people sitting at a table throwing dice,
indicating both interaction between people
and a specific activity they might do in the
room as depicted in the figures (See page 5).
Different signs were created as needed for
each setting.

Based on the literature, we knew that up-
per and lower case lettering with Sans Serif
type face is easier to read for older adults
(Morrell, 2001; Hartley, 1994).

In addition, use of upper and lower case
letters increases reading speed (Conover,
1990), with only Sans Serif letters used. Ty-
pography was set on average at 125 points
in a Helvetica typeface (a font compliant
with the Americans with Disabilities Act).

Signage systems

It was already known that, for this demo-
graphic (from Tables 1 & 2), we would need
to provide high contrast to aid readability
and attract attention. We developed three
signage systems to determine specific pa-
rameters that would be preferred by older
adults with dementia.

In one signage system, System A, we
used a palette of bright green, purple, or-
ange, blue, and an accent of dark grey.
We used solid-colored backgrounds, with
white lettering and arrows. For ‘Loca-
tion’ signs, pictograms were white, and on
‘Directional’ signs, pictograms were set
apart from lettering and arrows in dark
grey on a white background. This system
used a combination of dark background
with light information, and some light
background with dark information.

In System B, a much darker palette of
similar hues to System A was used: dark
green, purple, orange, blue. We used solid
colored backgrounds, with white lettering,
pictograms, and arrows. Everything was
dark background with light information.

In System C, we used white backgrounds
with dark grey lettering, pictograms and
arrows. Everything was light background
with dark information.

Twenty-four signs were used with var-
ied combinations of color, pictogram, and
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sequence of elements as indicated. Signs
identified the Dining Room (7 signs), Ac-
tivity Room (5 signs), Restroom (6 signs),
or Bedroom (6 signs).

Procedure Phase I

After receiving consent from the person’s
legal representative, each participant was
informed, both verbally and in writing, of
the purpose and procedure of the Human
Factors Testing portion of the study, then
asked for his or her signed assent to par-
ticipate. Once assent was provided, a sim-
ple reading test was conducted by asking
the participant to read 5 sample sentences
ranging in size from 16 to 72-point type,
with the visual aids they wear. All partici-
pants were able to read the sentences.

Signs were placed on easels at a height of
48” from the ground and 48 from the per-
son with dementia. Participants were inter-
viewed individually and gave their answer
orally or by pointing. A research assistant
recorded the responses for each trial on a
data sheet. Signs were presented in pairs or
sets of three at a viewing distance of four
feet. Bach trial was initiated with a mem-
ber of the research staff placing signs on
the easels in front of the seated participant.
Research staff then asked the participant to
indicate the sign that he or she preferred.
If the participant did not indicate a prefer-
ence, or stated that the signs were the same,
staff then asked the participant to point to
the sign that he or she would prefer to have
on the walls of the residence in which they
live. A second member of the research team
observed and recorded all responses.

Results Phase I

As shown in Table 3, signage with a col-
ored background were preferred (83.6%)
over signs with a white background. The
participants preferred bright green (51.9%)
to dark green or white, bright magenta
(72.7%) compared to dark purple or white,
and bright royal blue (50%) compared to
the dark navy blue or white.

In trials that assessed preference for place-
ment of words, there was a trend to prefer
the words to precede the pictogram (57.6%)
on the sign - not a strong preference.

Participants were asked their preferences
on 8 pictograms. The preference was for the
pictogram of people seated playing a game
(77%), compared to both the pictograms of

the TV and people standing/waving.

There was a trend to prefer the pictogram
of the bowl of soup (46%) over the knife
and fork or the people seated at the table,
although this was not a strong preference.

Participants preferred the pictogram of
the toilet (71.4%) over the pictogram of the
shape of the person (man standing) to indi-
cate the restroom.

The brighter colors of System B were
clearly preferred by a majority of partici-
pants over the darker colors of System A.
Based on the comments the participants
made during the Human Factors Testing,
many perceived the dark colors in the pal-
ate of System A as black. Participants
commented that the signs were “not bright
enough”, “not eye catching”, “doesn’t stand
out”, “looks like black™, “very plain”.

Table 3

Sign Preferences Results
COLOR PREFERENCE Trials %
Color 178 | 83.6%
Black and White 35 | 164%
Bright Colors 100 | 58.5%
Dark Colors 71 | 41.5%
Bright Green 27 | 51.9%
Dark Green 19 | 36.5%
Black and White 6 | 11.5%
Bright Magenta 40 | 72.7%
Dark Purple 9| 144%
Black and White 6 0.9%
Bright Orange 6| 222%
Dark Red 21| 77.8%
Black 15 | 28.8%
Blue 34 | 65.4%
White 3 5.8%
Bright Royal Blue 271 50.0%
Dark Navy Blue 22| 40.7%
Black and White 5 9.3%
ICON PREFERENCE Trials %
Dining Room
Fork & Knife 17| 30.4%
Steaming Bowl 26| 46.4%
Seated Diner 13| 232%
Activity Area
Seated People 41 774%
TV 132%
Standing People 5 9.4%
Restroom
Man Standing 8| 28.6%
Toilet 20 71.4%
ORDER PREFERENCE
Words First 76| 57.6%
Icon First 56 | 42.4%
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In comparison, when they viewed the
colors in System B they made comments
such as “my eye is drawn to that”, “this
one stands out better”, “I can read that one
easier”, “T would like that one here”.

Several participants also made comments
about the pictogram of the soup bowl, not-
ing that it made them “feel warm”, “think
of home”, and that it “looked good”.

Testing pictograms

Traditionally, the most common picto-
gram used for a restroom sign is an out-
line of a man or woman. This symbol was
tested; but also tested was the pictogram of
a toilet. Participants chose the toilet picto-
gram, stating that it “says what it means”,
“makes it easier”, and “is better to see.”

Materials Phase 11

Based on the participants’ preferences we
created signs using the brighter values of
color System B and the pictograms of the
bowl of soup, two people at the table with
dice, and a photo of a person.

Text was placed before each image and
followed by an arrow for directional signs.

We created Directional signs that were 5”
high and between 18.5” and 23" long. Lo-
cation signs were 117 x 11, and Participant
Room signs were 8” x 12”. We placed the
bottom of the signs 48” from the floor,
which fit within the lower range of ADA
compliance. (See photos, page 5)

When signs were stacked (i.e., three Di-
rectional signs in one location), the middle
sign was placed at a height of 48", with the
other signs above and below. We kept the
stacking order of Directional signs consis-
tent throughout the two communities.

Procedure Phase I1
Wayfinding data was collected before the
installation of the new signs and, again, af-
ter the signs had been in place for 2 weeks.
We adapted an approach used by Passini
and colleagues (Passini, et al., 1998; 2000).
Each participant was asked to show re-
search staff the route from his/her bedroom
to the dining room, from the dining room
to the activity room, and from the activity
room to the participant’s bedroom; each
was given the same prompt: “Would you
please show me how to getto the  »
A member of the research team accom-
panied the participant during wayfinding
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and recorded the time it took to get to the
correct location, and the number and type
of all errors made by the resident. The pro-
tocol was designed to have the activity ap-
pear as if two people were walking together
and conversing.

A second member of the team followed
behind and recorded the amount of time it
took the person to go from place to place.
Number and type of errors (e.g., wrong
turns, hesitations, changes in directions,
etc.), and all verbalizations were tran-
scribed. In situations where the participant
displayed distress, confusion, disorienta-
tion, or prolonged searching, the observer
intervened by providing the required infor-
mation or showing the way.

Participants were scored for each of the
three wayfinding destinations based on the
amount of assistance needed:

(3) independent (the person reached the
destination directly, without help);

(2) independent with error (the person
reached the destination without help, but
made errors which were self-corrected);
(1) partial aid (the person needed the ob-
servers’ cues or assistance with wayfinding
decisions to reach the destination); and,
(0) total aid (participant was taken to the
destination by the observer).

During wayfinding, particular attention
was paid to whether or not participants
paid attention to landmarks or signage, de-
scribed or discussed its content, and if they
made any comments regarding using the
new signage as a navigational aid.

Results Phase 11

Given that the two participant residen-
tial locations were different in terms of fac-
tors such as distances of route components
and layout, data were analyzed separately
for each location as shown in Table 4.

Our focus was on two primary measures:
length of time (in seconds) to navigate
routes, and ratings of amount of assistance
required to navigate routes (3 = totally in-
dependent without error; 0 = totally depen-
dent on others to get to target location).

Comparisons were made between base-
line and 2-week post-test assessments for
each of these measures using paired t-tests.
Means (and S.D.s) associated with these
measures, along with statistical signifi-
cance levels, are also shown in Table 4.

Data are presented for participants who
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Table 4 - Wayfinding Results

Comparison of Baseline and Post-test Means (and SDs) for Time to Navigate Routes

(seconds) and Ratings of Independence in Wayfinding by Location and Route

Route Time to Navigate Routel Ratings of Independence2
Baseline Post-test Baseline Post-test

Location 1

Lounge to Dining Room 138 (96) 59 (45) 0.67 (0.7) 1.56 (1.4)

Dining Room to Activity Room | 219 (67) 80 (44)** 0.22(04) 1.11 (1.3)

Activity Area to Bedroom 248 (70) 77 (48)* 0.14 (04) 229 (3.1)

Location 2

Bedroom to Dining Room 122 (54) 70 (39)* 133(14) 2.331(1.2)*

Dining Room to Activity Area | 104 (40) 60 (25) 1.38(14) 2.75 (0.5)*

Activity Area to Bedroom 69 (42) 80 (37)* 2.63(0.7) 2.50(0.9)

Notes: 1=inseconds; 2 = Scores range from 0-3; *p<.05; **p.001

had complete data at baseline. Some resi-
dents did not complete some routes at post-
test due to refusals.

In Location 1, routes were: R1 - Lounge
to the Dining room; R2 - Dining room to
the Activity Room; and R3 - Activity room
to the Bedroom.

There were decreases in average time
to navigate all three route segments from
baseline to post-test, though this mea-
sure only reached statistical significance
for Route 2 (t(8) = 5.07, p<.001), and for
Route 3 (t(6) =4.77, p<.003).

In Location 2, routes were: R1 - Bedroom
to the Dining room; R2 - Dining room to
the Activity Area; and R3 - Activity Area to
Bedroom. There was a significant decrease
in time to navigate Route 1 from baseline
to post-test (t(8) = 4.56, p<.002) and for
Route 3 ((7) = 2.83., p<.025). Route 3
showed almost no change.

With regard to ratings of amount of as-
sistance needed to navigate routes, in Loca-
tion 1 there was an increase in rated inde-
pendence for navigating all routes, though
none reached statistical significance.

In Location 2, there was a significant in-
crease in rated independence for Route 1
from baseline to post-test (t(8) = 2.45.x,
p<.04), and for Route 2 (t(7) = 3.27x,
p<.014), and no change for Route 3.

The baseline level of independence
shown for Route 3 was near total inde-
pendence level, which probably created a
ceiling effect for measures for this route.
Percentage of participants who showed im-
provement for these two outcomes for each

location and route are shown in Table 4. In
general, a majority of participants showed
improvement from baseline to post-test,
especially with regard to time to navigate
routes, though this showed variability
across routes and locations.

As shown in Table 4, all error types de-
creased in both locations from baseline to
post-test. This was especially the case for
errors of disorientation in Location 1 and
for change of direction and hesitation er-
rors in Location 2.

Summary

The purpose of this study was to develop
prototype signage for persons with demen-
tia based on the expressed preferences of
long-term care residents with dementia,
and to determine the effects of placing such
signage in residential settings.

Overall, we found patterns of improve-
ment in wayfinding in residents with de-
mentia in two residential settings on a va-
riety of outcomes. This was accomplished
without any intervention other than placing
the signage into these environments.

We assume that practice effects alone
would not account for these outcomes, as
these residents already had been living
in this setting and attempting to navigate
routes before the placement of our signage.

In future research, we plan to evaluate
the effectiveness of cueing residents to read
and interpret signs, and giving residents
practice utilizing information contained in
the signs to assist with wayfinding.

Factors such as specific routes tested in-
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and recorded the time it took to get to the
correct location, and the number and type
of all errors made by the resident. The pro-
tocol was designed to have the activity ap-
pear as if two people were walking together
and conversing.

A second member of the team followed
behind and recorded the amount of time it
took the person to go from place to place.
Number and type of errors (e.g., wrong
turns, hesitations, changes in directions,
etc.), and all verbalizations were tran-
scribed. In situations where the participant
displayed distress, confusion, disorienta-
tion, or prolonged searching, the observer
intervened by providing the required infor-
mation or showing the way.

Participants were scored for each of the
three wayfinding destinations based on the
amount of assistance needed:

(3) independent (the person reached the
destination directly, without help);

(2) independent with error (the person
reached the destination without help, but
made errors which were self-corrected);
(1) partial aid (the person needed the ob-
servers’ cues or assistance with wayfinding
decisions to reach the destination); and,
(0) total aid (participant was taken to the
destination by the observer).

During wayfinding, particular attention
was paid to whether or not participants
paid attention to landmarks or signage, de-
scribed or discussed its content, and if they
made any comments regarding using the
new signage as a navigational aid.

Results Phase I1

Given that the two participant residen-
tial locations were different in terms of fac-
tors such as distances of route components
and layout, data were analyzed separately
for each location as shown in Table 4.

Our focus was on two primary measures:
length of time (in seconds) to navigate
routes, and ratings of amount of assistance
required to navigate routes (3 = totally in-
dependent without error; 0 = totally depen-
dent on others to get to target location).

Comparisons were made between base-
line and 2-week post-test assessments for
each of these measures using paired t-tests.
Means (and S.D.s) associated with these
measures, along with statistical signifi-
cance levels, are also shown in Table 4.

Data are presented for participants who
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Table 4 - Wayfinding Results
Comparison of Baseline and Post-test Means (and SDs) for Time to Navigate Routes
(seconds) and Ratings of Independence in Wayfinding by Location and Route

g . 1 : 2
Route Time to Navigate Route Ratings of Independence

Baseline Post-test Baseline Post-test

Location 1
Lounge to Dining Room 138 (96) 59 (45) 0.67 (0.7) 1.56 (1.4)
Dining Room to Activity Room | 219 (67) 80 (44)** 022 (04) 1.11 (1.3)
Activity Area to Bedroom 248 (70) 77 (48)* 0.14 (0.4) 2.29(3.1)
Location 2
Bedroom to Dining Room 122 (54) 70 (39)* 1.33(14) 2.331(12)*
Dining Room to Activity Area | 104 (40) 60 (25) 1.38(14) 2.75(0.5)*
Activity Area to Bedroom 69 (42) 80 (37)* 2.63 (0.7) 2.50(0.9)
Notes: 1=inseconds; 2 = Scores range from 0-3; *p<.05; **p.001

had complete data at baseline. Some resi-
dents did not complete some routes at post-
test due to refusals.

In Location 1, routes were: R1 - Lounge
to the Dining room; R2 - Dining room to
the Activity Room; and R3 - Activity room
to the Bedroom.

There were decreases in average time
to navigate all three route segments from
baseline to post-test, though this mea-
sure only reached statistical significance
for Route 2 (t(8) = 5.07, p<.001), and for
Route 3 (t(6) = 4.77, p<.003).

In Location 2, routes were: R1 - Bedroom
to the Dining room; R2 - Dining room to
the Activity Area; and R3 - Activity Area to
Bedroom. There was a significant decrease
in time to navigate Route 1 from baseline
to post-test (t(8) = 4.56, p<.002) and for
Route 3 ((7) = 2.83., p<.025). Route 3
showed almost no change.

With regard to ratings of amount of as-
sistance needed to navigate routes, in Loca-
tion 1 there was an increase in rated inde-
pendence for navigating all routes, though
none reached statistical significance.

In Location 2, there was a significant in-
crease in rated independence for Route 1
from baseline to post-test (t(8) = 2.45.x,
p<.04), and for Route 2 (t(7) = 3.27x,
p<.014), and no change for Route 3.

The baseline level of independence
shown for Route 3 was near total inde-
pendence level, which probably created a
ceiling effect for measures for this route.
Percentage of participants who showed im-
provement for these two outcomes for each

location and route are shown in Table 4. In
general, a majority of participants showed
improvement from baseline to post-test,
especially with regard to time to navigate
routes, though this showed variability
across routes and locations.

As shown in Table 4, all error types de-
creased in both locations from baseline to
post-test. This was especially the case for
errors of disorientation in Location 1 and
for change of direction and hesitation er-
rors in Location 2.

Summary

The purpose of this study was to develop
prototype signage for persons with demen-
tia based on the expressed preferences of
long-term care residents with dementia,
and to determine the effects of placing such
signage in residential settings.

Overall, we found patterns of improve-
ment in wayfinding in residents with de-
mentia in two residential settings on a va-
riety of outcomes. This was accomplished
without any intervention other than placing
the signage into these environments.

We assume that practice effects alone
would not account for these outcomes, as
these residents already had been living
in this setting and attempting to navigate
routes before the placement of our signage.

In future research, we plan to evaluate
the effectiveness of cueing residents to read
and interpret signs, and giving residents
practice utilizing information contained in
the signs to assist with wayfinding.

Factors such as specific routes tested in-
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fluenced outcomes, and we are interested
in further exploring these and other fea-
tures of the physical environment that can
increase, or mitigate, effects of better sig-
nage for residents with dementia.

In addition, we wish to explore, with this
population, those cognitive factors that
may interact with signage for wayfinding.
For example, when arriving at the goal lo-
cation at the end of a route, such as a dining
room, some residents could not recognize
the location. If a resident does not recog-
nize a dining room as such, then signage
for a dining room might not be useful until
the resident can be taught to recognize the
dining room.

Given the results of this study, we must
consider that traditional approaches to sig-
nage in long-term care communities may
not be adequate to support persons with
cognitive impairment. There are still many
aspects of signage that require indepth
study, such as resident preference for other
placement options, additional color choic-
es, and the size and shape of signs.

Regardless, if preferred designs of en-
vironmental cues are in place in dementia
care facilities, residents should be able
to navigate more independently, thereby
reducing their level of frustration and in-
creasing their autonomy. ]

Acknowledgement

This project was funded by the U.S. National
Institutes of Health, Small Business Innovative
Research Grant R43AG045988-01A1; Principal
Investigator, Jennifer A. Brush.

References
* ADA - Americans with Disability Act of 1990
(ammended, 2008). See: <http://www.ada.gov/
pubs/ada.htm>.
* Alexander, M. P. and Geschwind, N., Dementia
in the elderly; Clinical Neurology of Aging; p.254-
276; 1984.
e Andrews, J. and Cunningham, C., 10 helpful
mmfgmﬁmcmu_@mgmaﬂmmimmulﬂgmgn_ . livi | =
who has dementia, University of Stirling, Demen-
tia Services Development Centre, publisher.
e Arthur, P. and Passini, R., Wayfinding: People,
Signs, and Architecture, McGraw-Hill Ryerson,

Toronto, Ontario; 1992. 2nd edition by Focus,
Oakville, Ontario; 2002.

¢ Brawley, E. C., Designing for Alzheimer’s dis-

ments; John Wiley & Sons, New York, NY; 1997.
¢ Brush, J., Calkins, M., Bruce, C. and Sanford,
J., Communication Toolkit: Environmental Inter-
ventions for Dementia; Health Professions Press,
Baltimore, 2012.

e Brush, J., Meehan, R. and Calkins, M., Us-

ing the environment to improve intake in people
with dementia, Alzheimer’s Care Quarterly; 3(4);
p-330-338; 2002.
* Calkins, M.P., Using color as a therapeutic tool,
Journal of Dementia Care;, Vol. 10(4); 2002.
* Carpman, J. and Grant, M., Design that Cares -
anning Health F: for Patients & Visitors,
Jossey-Bass Inc., San Francisco, CA; 2001.
* Carpman, J., Wayfinding in health care: 6 com-
mon myths, Health Facilities Management; 3(5);
p.26-28; 1991.
¢ Cohen, U. and Weisman, G., _olnhgg_o_tg
. Designin ironments for le
dementia, Johns Hopkins University Press, Balti-
more, MD; 1991.
¢ Conover, T. E., Graphic communications today;
West Publishing Company; 1990.
* Coons, D., Alive and well at Wesley Hall, Quar-
terly: A Journal of Long Term Care; 21(2); p.10-
14; 1985.
* DSDC - Dementia Services Development Cen-
ter, The importance of orientation and signage;
2012. Retrieved December 7, 2014 from: <http://
dementia.stir.ac.uk/design/virtual-environments/
importance-orientation-and-signage>.
e Everitt, D. E., Fields, D. R., Soumerai, S. S. and
Avorn, J., Resident behavior and staff distress in
the nursing home, Journal of the American Geriat-
rics Society; 39(8); p.792-798; 1991.
¢ Gilmore, G. and Whitehouse, P., Contrast sensi-
tivity in Alzheimer’s disease: A one year longitudi-
nal analysis, Optometry and Vision Science; 72(2);
p.83-91; February, 1995.
* Hanley, I. G., The use of signposts and active
training to modify ward disorientation in elderly
patients, Journal of Behavior Therapy and Experi-
mental Psychiatry; 12(3); p.241-247; 1981.
* Hartley, J., Designing instructional text for old-
er readers: A literature review, British Journal of
Educational Technology; 25(3); p.172-188; 1994.
¢ Kessels, R. P., Van Doormaal, A. and Janzen,
G., Landmark recognition in Alzheimer’s demen-
tia: Spared implicit memory for objects relevant
for navigation, Journal of the International Neu-
ropsychological Society; 17(Suppl. 1); p.76; 2011.
* Koss, E. and Gilmore, G. C., Environmental In-
terventions and Functionability of AD Patients. In:
B. Vellas, J. Fitten and G. Frisoni (Eds.), Research
and Practice in Alzheimer’s Disease; p.185-191;
Serdi/Springer, Paris/New York; 1998.
* Kromm, D. and Kromm, Y. H., A nursing unit
designed for Alzheimer’s disease patients at New-
ton Presbyterian Manor, Nursing Homes; 34(3);
p.30-31; 1985.
¢ Lawton, M., Fulcomer, M. and Kleban, M., Ar-
chitecture for the mentally impaired elderly, En-
vironment and Behavior; 16(6); p.730-757; 1984.
* Liu, L., Gauthier, L. and Gauthier, S., Spatial dis-
orientation in persons with early senile dementia
of the Alzheimer type, American Journal of Occu-
pational Therapy; 45(1); p.67-74; 1991.
¢ Marquardt, G. and Schmieg, P., Dementia-
friendly architecture: environments that facilitate
wayfinding in nursing homes, American Journal
of Alzheimer’s Disease & Other Dementias; 24(4);
p.333;2009.
* Morrell, Roger W., ed., Older adults, health infor-
mation, and the World Wide Web; Taylor & Fran-
cis, Inc., 2001.
* Namazi, K.H. and Johnson, B.D., Physical envi-
ronmental cues to reduce the problems of incon-
tinence in Alzheimer’s disease units, American

Volume 26, Number 1, February/March, 2015

Journal of Alzheimer’s Disease and Other Demen-
tias; 6(6); p.22-28; 1991.
* Nolan, B. A., Mathews, R. M. and Harrison, M.,
Using external memory aids to increase room find-
ing by older adults with dementia, American Jour-
nal of Alzheimer’s Disease and Other Dementias;
16(4); p.251-254; 2001.
¢ Passini,R., Pigot,H, Tétreault, M.. and Rainville,
C., Wayfinding in a nursing home for advanced de-
mentia of the Alzheimer’s type, Environment and
Behavior; 32(5); p.684-710; September, 2000.
* Reeves, V., Color and its effect on behavior
ificati rrectional detention facilities.
In: Research and Design 85: Architectural appli-
cations of design and technology research. Gen-
eral Proceedings, March 14-18, 1985; Los Ange-
les. American Institute of Architects Foundation:
9780913962732: Amazon.com: Books.
e Rosswurm, M. A., Zimmerman, S. L., Schwartz-
Fulton, J. and Norman, G. A., Can we manage
wandering behavior? Journal of Long Term Care
Administration; vol. 14(3); p.5-8; 1986.
* Rule, B.G., Milke, D.L. and Dobbs, AR.,
Design of institutions: cognitive functioning and
social interactions of the aged resident, Journal of
Applied Gerontology; vol. 11; p.475-488; 1992.

e Tideiksaar, R., Falling in Old Age: Prevention
and Management (2nd ed.); Springer Publishing
Company, Inc., New York, NY; 1997.

* Torrington, Judith, Care homes for older people;
E & FN Spon (publishers), London, UK; 1996.

* Wijk, H., Colour perception in old age. Colour
Discrimination, Colour Naming. Colour Prefer-
ences and Colour/Shape Recognition; Gothenburg
University, Gothenburg, Sweden; 2001.

* Wijk, H., Berg, S, Sivik, L. and Steen, B., Color
discriminationm, color naming and color prefer-
ences among individuals with Alzheimer’s Dis-
ease, International Journal of Geriatric Psychia-
try; 14(12); p.1000-1005; December, 1999.

* Zeisel, J., Life-quality Alzheimer care in assisted
living: Aging, Autonomy and Architecture: Ad-
vances in Assisted Living; The Johns Hopkins Uni-
versity Press, Baltimore, MD; p.110-129; 1999.

* Zgola, J. and Bordillon, G., Bon Appetit! The
joy of dining in long-term care; Health Professions
Press, Baltimore; 2001.

About the authors
e Jennifer A. Brush, M.A, CCC/SLP, Di-
rector, Brush Development Company, a
consulting firm that assists healthcare or-
ganizations develop dementia competence;
9935 Campton Ridge Drive, Chardon,
Ohio 44024. <Jennifer@brushdevelop-
ment.com>. (440) 289-0037.
e Cameron C. Camp, Ph.D., Director of
Research, Center for Applied Research in
Dementia, Solon, Ohio.
* Shara Bohach, Graphic Designer, Unity
Design, Broadview Heights, Ohio.
* Nelly Gertsberg, Research Assistant,
Center for Applied Research in Dementia,

Solon, Ohio.
Page 11




