http://dx.doi.org/10.15682/jkiha.2014.20.4.27

A Study on Environment-related Factors
that Promote Wayfinding for People with

Dementia

- Focused on the Context of Long-term Care Facilities for People with

Dementia
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Abstract

Purpose : The main objective of this paper is, to assess a body of research evidence that articulates

the impact of environment-related factors on wayfinding for people with dementia who reside in

Long-term care Facilities. The study also aims at identifying design implications that can be

incorporated into design process and design decisions to improve wayfinding abilities for people

with dementia. Methods : Comprehensive literature review has been conducted to identify empirical

studies and carefully investigated peer-reviewed articles published in many different fields including

architecture, psychology, nursing to gerontology. Results: The review found a growing body of

studies that identified environment-related factors that improve wayfinding of people with

Dementia living in long-term care facilities. Implications: The findings of the review can be

considered as design guidelines to support the wayfinding abilities of people with dementia living

in long-term care Facilities.
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1. Introduction

1.1 Background and Objective
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[Table 1] Environment-related factors described in the Literature

Environmental Intervention

Building Structure Environmental Design Technology
Author, Year C D |E F G |H |I J K L M |IN |O |P Q
Brawley,1992 [ [ (]
Elmstahl et. al., 1997 o
Gulwadi, 2013 [
Innes et al, 2011 [ ] [
Kulyukin et al., 2008 [
Liu et al, 1990 [
Margo-Cattin and Nygard, 2006 [
Marquardt & Schmieg, 2009 ® o o [ (]
Namazi and Johnson, 1991 o o o
Netten, 1989 e o o o [ J
Nolan et al., 2001 ® O
Nolan et al., 2002 o
Passini et al., 1998 e 6 o o o o o o
Passini et al., 2000 o & o o o [ o o o
Perrit, 2005 (]
Schwarz et al, 2004 [ ]
Veldkamp et al, 2008 (]

* A : Small Scale, B : Floor Plan/Layout, C : Corridor Length, Size and Shape, D: Reference Points, Anchor Points, Landmark,
E : Legible Architectural Places, F : Spatial Proximity, G : Direct Visual Access, H : Pictogram and Nomenclature, I :
Sign/Signages, J : Memory Box, K :Floor Treatment, Patterns, and Texture, L : Lighting, M : Color, N : Minimal Repetitive
Elements, O : Minimal Information Clutter, P : Wayfinding Aids, Q : Access Technology
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Positive Environment-related Factors

Small Scale of living units

A Straight Corridor with Less shifts

Spatial Anchor Points {e.g, having only one
live- in kitchen)

Building

Structure Clear Visible Endings of Corridors

Wisual Access to Major Spaces and Functions

Smooth Walls that Have Less Alcoves and Wall

Recesses
Reference Points (e.g, Nurse staticn, Elev.
I\-,—// Lobby, Clock)

Solid and Mottled Pattemed Carpeting

Appropriate Nomendlature (e.g, Toiletvs
Restroom)

Memary Box (Wall Mounted Display Case)

Emvironmental

Design Low Sign Placement

Signs with Patient Names

Wayfiniding aids(e.g, iWalker)
Access Technology

Pictorial Signs that Painted Commeon Obijects

Minimal Information Clutter on Circulation

. /

( Technology

[ Overall Qutcomes ]

Related Qutcomes ]

Reduce Confusion

Reduce Agitation

Promote wayfinding ]

Promote Spatial Crientation

Improve Visual Perception

Quality of Life ]

Reduce Wandering Behaviors

Improve Safety

Imprave Privacy

[Figure 1] Environment-related Factors that Affect Wayfinding with Associated Outcomes
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(3) Corridor Length, Size and Shape
U ==t B3| ol 278 71T 7 5k
Yo7 Xojetxte] Z2 7|0 oSS 7HEA
(Netten, 1989: 151). C}=0| ZHH|7} =0 &
(o)

Xojetitse| olsS OfEA ol 255 ¢

=
=

orr

71
—

Frorot o

0L ro 1 o

=
=

lo rlo

™Norr g

oH HI

7

0%
0x

= JSHESHA ot ZRVI0 REAFe FEe 7En
Passini et al, 2000: 696). =2t 2L 0| Ct=9| gial
SIXO|A| =2te FOIM Z 27| St=h Hoeaz g
CHMarquardt & Schmieg, 2009: 335). M =3t 2 0|\
O XFAM=X| HMH 27t X E[HE
4L ZeEof 4 AUk Eo 2EglE
Z ooy Tl E A (wall recess)o| %457t 4

off 7]odgtCH(Marquardt & Schmieg, 2009: 335).

—

[T ok o rfo

o L3

0%

(4) Reference Points, Anchor Points, Landmark
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(5) Legible Architectural Places
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(7) Direct Visual Access

E X|(destinations)7} A|ZH Q2 QIX|7t 7tset f 2 &
x| oof 2t FE|Ak(clu-de-sac)nt &2 C|X}
F&5| 124E0f A=E|0oF BHCHMarquardt &

rno XM o

7]
9l

—

32 X|ojgtxtel ARV gEe 9l
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rgaad B A7

Schmieg, 2009: 338). £3| X|Oj&Hx

ey

Se u7|5 52tz 9ot
of, 150| MR £ 4 Q= B2 olo|xIY £+ o
- .

o
Ch. J2jA BREE BE 7SO Cfet AHE AlofS Ees
d

oo Zd =rgo| osi  TERHQl QIX|7t ZHSSHEt
(Marquardt, 2011: 87).

Passinio| Q11 ot FRIZHO| A Alofe| =HE T 7t
SOt & 2td S thedst Cixele i ol Sslf 522t 8
Bt MEE0 X[ojetAtE0| ECt 0|5tA 27| 2dEe
WE = ASS Hetstn Utk et el ZZHcommon
rooms)Of| CHSH 27X QI AJOFQ| Bt = FO{Tl A0 CHSH
QX sHE SHAFA XOI&XE0| ol2fst 372 A8dt=
H=E =S HOFQUCE Lot O HE0Me 2E A0
(HWEEE, HE| 8)= ChYe SHof 2T XQl A|oLE 2S5t
= WHEo =, FH S0 tiet O[S E FTIAIAHA ZX7|of 3
HHOl gakzg O|X|= {422 LIESCHPassini et al., 1998:
144;2000: 697)

CHE A= X[Of2tAS0] QX[ sH e FHol
= X=0 oeg2 H1, 53| AYE/HIS =

IXISH70 X|OH2HAS 0| St H/H7|IE HE I o2
2 & 22 NNSID sk Q2|1 #|0) HFYAofe| 2
H(Direct visual access)7} &£Q3%HE X|&M
2011: 553).
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2) Environmental Design

(1) Pictogram and Nomenclature

Namazi and JohnsonQ| 3= HHEHH(nomenclature)t
Stetr S92 sign(EANZE 27| A F7|, 27|29 X|ofetxte
Z &7| 580 dE2 F= =g OAE 24202 HofH
CH(Namazi and Johnson, 1991: 22-28). Corinne Dolan &=
Slo| MIEQ| 213HO| =HX[2} Dementia Care unit(DCU)Q|
23Fo| 2AtE Y= o A0 M2, "toilet” HH Eat

HREfO| SO Wg HOIFE SAES| YEIUS CIX
QISHAL [, "restroom’S HISLD Wk SAES CIxtOIot
X e Zoo IS ECt B2 XA} S

ROHYT 12 Qlof SR AFSHIET} HO0HY0| B

=
QICHNamazi and Johnson, 1991: 25-26).
ED Passinis Wak2 oS Bt EE X|ASHe SEX|
-5 RASH0{oF S AAdo] 2Ot EA O]
T4 lon|, 02 PEE SYAS & Y= ANE T
E SUHeZ RE519 Mz HiX|Zojof 258 E
2 5 A2, B= HA[X|Lt 7|2 = Ehadl{Of ohot
| QUCHPassini et al., 1998: 145-146).
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(2) Sign/Sinages, Placement

HX|Tsigne AXT 2 CIXfeI, QlE[2|0jY R4S



Of = YEE =0 HEY + 8l Il & Ex, I
= 8% ZAV|9 3FH Qa0[Ch CHYet HA|HE
(signages)2 X|OHtALSO|A Ho|A|ES| #IX|E &7[A7]
1 oA Z2 =S0 25 UAsket 22 HEHYU 2
£ HNl335tH(Passini et al., 1998: 144-146;2000: 702), &7t
T30 tiet 7|4o|Lt O|SHE &7IAAHAFO =oletAts2]

of
2 2|0 Fa GBS YYCHEYH, 2013: 15)
s HOlLL =AE CHE AS B 22 7[5t

L Fo| 97| e, BEN A
=U0|Lt S LiEtLE A2
Of2f o) =, 2hAte| 0
(Innes et al, 2011: 553) 3 A ¢l
Mol APElel z=etsto] Zof| fAotlS W X|ojetAt 2 7|
71 SAME|ACED S CHNolan et al, 2001: 254). NolanX} 11
o AFEZ2 (2001)2 Ofd™EH2(female special care

unit(SCU)2| S X|DHHALE T2 = A7 oF Aaf, At Xt
H

of Bi20f, THolL} A2
5| S2ottta opLh

|E01 20l EAI=IO AALE
HE gAte| o|Fat Xt At

—

o
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E
=
=

Aol O|E1t ARRIOl QIMEl HX|EZ HEE0| HIX|SIYS
mf X|ofetxtzE XpAle| 22 &HOot7b= H[E0| 45% F7tE|U
Ctn 20t ok

15 0| X|Ojhx}

X Z7} OlAl =
1 OL- "1 O

Mo

fufn
i

)t
|0
H

=9 X|4H, S7HH, QIR
T(Liu et al, 1991: 67-74)0
L f(geometric shapes)= 0|
S5t & = A= SHE 0[8%
AMSHRICE O|F &6l O] H7t=
Hz 25 2 &= A= =X
O|83t=& H|Qtstn RACE

t712F 2HA7F AAUATHBrawley,
ALt 3oz Y= Huf
(name plate)7} X| O 2kX} 10 HES| HiX[E o T
g0l tigt 2140l Zoi 27| E2E F= A2E Lt
EttChBrawley, 1992: 7). CHE A0 =, FE2| X|
Ojetx}S0| oLt M ZH7t0] 220 JUS U HEX|EO|
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HCHNamazi and Johnson,

1991: 24). ZtMLt 2QHEst ZSZH0|=Z Qs tiF=2 X[of
SRS AlOF= At 7IES| EX| 2O PX|ELC} &3 ¥
UL LM = B2 FF KOS 0| AHE =2 Mz 27|
W20 =2 X0 A= #X|ES HOLIY HIEO|M STE
(152cm) F=0 YXAZAE W= OS] ofAHA| Rt

2RCE J2jM o] A7tE BX|EHS HHEO|

XLi7te 8=
o

=
FEAH B, 0 B0 AOojEAEe ERI K

(3) Memory Boxs/ Personal Memorandom

EQIRAAE 2 Aty Y0 A= 022 g (Hof 1

A NEFEHE FAE I X[ojextSo| LEgd 2 Ted
E20| £ O|Z Qlsl Z&7| g0 3-8E Fgk2 O
K& Ao 2 LIEFACHGulwadi, 2013: 105-119). /491X o=
o|f] A= EUHEE ME £ Ues TEH HHje A= 2
2| gtAE= X[OjRE 0] AHAEe| EAd'E |X[Sta, Of
£ HIUFECE g = A0l ZFTU|0 =20 FA2n, =
ot OTel = E M HFE IS Ste A= LIEHRIC
X7 7t=2 A0 EH AN E XA Es 7SS9 A
OlL} EHE, &7[= #{0| 2HE U=, HXZE XM O
THEE2 A S2t40| DxE|= X[O{SXS00|A Hakzt2
F0 XESHA sHFRUCHD oot AX|FOHE XL A= K]
Oj=tAS 0 A AU HekE T SHX| 0 =&st= A
2 UEQIoA 2Ot o & =To| EICf 2dtelE s otA
E BX|TO|L RO EE BESHV|0, AHAE2| =270
TE|of e TEE2 H0HO SA0| AMZ(cue)7t |0
XlojetAtE2l d&7[0| =&0| | RACt T X|oj7t Y =
+=E 2XE2 7|9E FE2HLE YA =0 TIEHO b
K| =l APRIEE2 FAX|Z(reminiscence therapy)o| S&tg 3}
of SIXE9| 7| S kel 2FHE 7|2 AZEAF =X}
=9 7|22 EHA7|1 SHEQ IS 7KX|7|E SHIUACH
HE2ER9 X|OfLXE ooz ot A7s 3A Q= &
Xgtap 2oater 22 AtRlel &g, HiZa| giA oo 742l
Ho= o0 e (Y, op7|de, J, M, EIfHtE, O
2)2 U250 XSRS W K|OfEHAL7E AHAlel g FHof

7= H|Z0| 45%2 22 CHNolan et al,
2001: 254,2002: 46-49). £ Ct2 ™2 H A (special care unit)
Of A5t X(OHSHALE CHACE oF AFOME, HRVIE
=7| 2o exte| o Hmop 2tXo| 0|52 =2

= A & Ot 2l 7HeI& el ofo|Ho|Lt =8E=S &E §o

R0 = A 22 =d i

modification)2 WS [ X|OjEXIS0| Z&H7| - 7|5
XN Z & M(functional independence)0| 20 &|0] EC} A
KA E0| 88 Rot= ZAAME 7HM 2tCHNamazi et al, 1991:

10-15).
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(4) Floor Treatment, Patterns, and Texture

EtZmjE ol B, A OF2Me SFLILE I{EH2 XY

et al, 2000: 704). EtQ ZO| HIEIIHE XSS =
orstA =1 X|ofetAhE Bt 20| TtEE ME Wt 2
on, 5 B EHS To| AL FH22 2AX[SIAULE. Of
T2 oE EFEHE o= X &7| e SHRALE CHE A
- fEoh X|ojetAte] ¢ E ol #Z2= Qg HrERiS| of
EOILt M3 SEHH2z QX & 4 AL = HIEIY M
Hiot H|O[X|Of A Sfzh Tioh HO|X|2F Z0] Ao 2 X}0|7}

=2 203 45 201444 119 33



x4
7|0 FELS A sctn
oA HEs DjEHS Y
(mottled)Tt 20| H7|7 D42 =2 T 0|0, RE0[8LH 2
Do THEO| AMBE|O{MOF SHCHE, RL|Qf HiZAO|Of 44Ol
CHE|7} ZtobM 2 DHEO| & QIX|E|X| A2 AMRBIE U
HESICHPerrit, 2005: 305).
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(5) Lighting

xyo| Yot KojExt 20| YL oixe Ho=
LIEFSACHNetten, 1989: 151). AILpB7+ 0f2f 2o xFo| &
S2 ZARIE ZI £H0| B2+ BAES0| HEUHOZ
z2 M2 =gUoz st SHAIK 22 Ot
=7 B9 XIBA G2 1§ FS0| 2ot HotK ¥
L YREESS TGN AUtk OfFe ol o
UCHH(Netten, 1989: 151). ZHO| 0|3t 38N &IE 1
Bolo] MUI7L 2Ot 92 4 YE = H7ets %2 Dasiof
g Aolck Aujel ZBS SaL £ U2 ATA| KoY
0l 20| HLYZ KUY 4 U2 HSS HXIGHALE YT
S Cixfolsie S Crerst watom AREl0] & 4 A A

o|Ct.
Marquardt Y= 7|ZEQ| CHUst MSHQL QUA|AM0
Mol dRFel ol 2350, &
(ambient light), & &3 [s]
st 7

1 ojsist=0 2ast 72Xl =¥ RUO|H £ &
21 [e]]

OH
A
=2
e

(6) Color

QIXH £40| U= XOfAHE2 StLte| EME CHE =
HZ ZX QASH| = $tCh o|H &R M(colon0| S27%H A
=27t & = QJUCHCohen and Weisman, 1991). & 7|0 MZ
AE5| 0245t ALESHO{OF StH, E5| =T ZH0|A A0|
LA AMEEO £ HEE TESH= A0 25
(Cohen and Weisman, 1991).
COISIAE YR & Moz 32 QI3 A QIX|of H
St 7|22 RESHOOF Bhot. o A0 MEH 3tof
2 HKo| Bate Mol GIX|o] FS FOf Hlx ZHO)
Lt H|=ooh 2 O, ofzh o 20 €2 0|Mg Mzl X0
£ FHSt=H {22 EQUCtD SHCHBrawley, 1992: 4).
ALof =M™, X|OjetXS0| 2tly, ItA™ =8 Y3E

0 ©

34 Xlojetxtel AR FHE

Aoz QIXISIA = Ol= off X[Of=QIS0] AHile| &eo|
MZES OE 2Rt o M fE5L =0 o2ES A=XIE
FEHez d¥sta ok Jd2fM L2l0] ChE KXot
X[OHetR} AHZF ghgol MS MEfet = M Xy ECt= g
Mol gl7tof et 252 O|8otA Lt et BiEof| Tet 7t
£ M= A4p 20| FH MIfo| D=7t =5 12{|0{0f
STt O Mo| CHZ=7t X|DiHAt7F S2hE FES=H =3
= FO 270 38X Fgs DTt SHCHBrawley,
1992: 4-5). #at 2o| HEe M = YA |EE 2AXSt=
O ==0| &0, AR S & AXS22M =0|eeE
Yx[sto] 27|17t Eot S TCt

(7) Minimal Repetitive Elements

S0 BtEE= QASEFHE 25)2 XojERofA =
S IHEAF 22 Se Al A7 AS0| HHA
(Netten, 1989: 151). Ct2 & 3t 71 B0 H|3t 28
BHEX QI HigSh= Aot 20| ttx2R HEXN -2 X|of
Ao A 22t YoM 2 HIIE ol A HES HHW

Ct(Passini et al., 2000: 695).

(8) Minimal Information Clutter

Passini(1998;2000)2| ¢i+= SMHAO EXE = U=
ntetol YEE FEISHALD Mt QUTE. X[ofjehAtE 2 2
E HEE F5Y £ U= sHO| HOX|7| Z0 Z2& 7| Al
ZYX|X| 2= XLtE HEO| = E5(non-discriminatory
reading of information)2 Z2tS Of7|5t= Q0| & £ U
Ok 54 HA IXjss djme 2 27| B Hese o
25tA| S, R2A5t= U ME K|S+ 0]0{0F StH
e dES 0E 20 35 d1 20380 22 8= &
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£ UW8H HFol ZAHA ol2et S8 HA=ZXE &
0| H8gto=m Hit SR YUMoz V|0 &
Ot st&2 otEg £ A= 7[8H2 OrHESIAXt SHRAC

(1) Wayfinding Aids

KHERIE ZESH CHUSH 7155 HOjE 74l oIS

URT|Z SAAZ| DR} 0|0] ChYSH ALS0|
o7 HI==ZXH sjZAtS0| /HE= ACKSorri et al,
2011: 137). A[Z4EHOHALE 2ot B 24X 28 R Al
Hl(wireless pedestrian navigation system)(Helal et al., 2001:
149-156)1} L=OI{HWAIES LTt MoBIC O HZZEHK|
(MoBIC travel aid) (Strothotter et al,, 1995: 26-28) S0l %|
2ol A= QB HUR 2 R ALY =3
N | ACHVeldkamp et al, 2008: 161-165). O] A|A
palmtop computer(PDA)0|| AX|Z|0{ 2 Bluetooth, &
8l 2C|2 HE(audio information)S Mt Zi7|E
Zoj|=Ct. E CHE H3H(Chang et al, 2007: 231-232)= &
7] T2 EEY (prototype) A|AEIS JHEiS A =0, O] A

2 =X FK|(tracking system)e} X|Z|Hoz2 A3l
H(geo-coded tags)?t GZAL|0 ZCH™EETHET|(palmtop
computer or PDA)O|| MX|E|0] Zt2to| HANAM ZSUECZE
ZotLjof Eaot AXla AHS MIotct X|S7HK| Ex F
Kl(wayfinding aids)| Ofl= MM ZHRIIE BExd F=
HX|Z0|2tH Z|Z2 o HF(Kulyukin et al., 2008: 303-311)&=
=2|H A=S 20| RFIDeF 22 MM (sensors)E EX[5H0]

oo f

fob o2 Mt HC om rlo Jp

=
S
H

= H=3

2EE ZIRECEN HE QAOMZ O] BEX EX|E 0|80
A&7|7t BOSIEE SIRILE HASEX|t AXRS AHASH 7+
& EAQl ozt g == UCk iWalker,2td E2|= 0] X
HAle XOjetAt 2l 7|(walken)of BE HAloz HEL[Of
2O[X| %= MAM(sensors)7t HUl= HEE EHX[SHY WS
ZA7Yelofst= AlEOIM ZE QRS EM ZETVIE EXS}
Ch. Kulyukin et al. (2008) I O H X EHX|7} X|0j2kxto|
AR7| g0 7|05t} SS B RCE o|E S V|0 3H
HBNE F0 Jse EX K E 0|8 &= UZE RFIDE
RSt & UHRSUS CIRISe A £ S50 Lt
gt AAHE s o 2HEE QA7 FIHHoR TPE|
O{OF SH=X|E Olslfst?| @lst =£AF7 ERsiCtn 2Ct

(2) Access Technology
M2 22|sle HIA==2X|Ql access technology= X|Ojf
BHXt7}F Si7tE|X| e S 2o FI2 S KfCistoZ M o
= ERStD SAof Z3V|of S¥He Fegs ML
(Margo-Cattin and Nygard, 2006: 113-124). &
A=2X9 HE2 Ar=380 Mt

o
=
Lgel HHOM 1 At 2890| HAS HE = HE

Lt H2[#olE2l M2s X 1Y iy
Xojetxt50| o F 2 L7t 28 He= JeS 0
1, & HM == XHAle| ol ot .t E
2z
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3. Conclusion

2 SHoTE 20| 4B AREH #ME &
Stof X|OfetAtel Z&V|o FeE O)Xl= o3 =HEad 2
AES HOHHCE 3A M 7HX] WER-F(HSZTX, SE LR
2l HA=EX|) oo 3-H HAQASS KO RUCHTable
1]. 227tX|9| 28N egeaE 1) &2 F29| 18 5/8Y
B, 2) HaHeo] e MY 55, 3) LAt £, 4) TH|
HOl YEE X = e 5E, 5 YIAEL 25 S0zt
SZtwall recess)0| M2 =k, 6) YA ZQIHE At & &=
Ae S (HE U AFSU0M StLtel £Y), 7) &1
HEO| 2 = U= 3UE (OE EH, 7tz AHY, Z2[H[olH
2H|, AlA), 8) AEXHo=z Fot o0|F JHX|= TASH|
d, e, 2HZI0E Sl 37t 752 B 11E), 9) =
37t oIF HiX| (& S0 A e 3SAHEE S2MT
QIESHAl HiX]), 10) =370l ZF Alof =&, 11) HHTH
YEHY, 12) XI0|ES B7|TH BX|E/EXI0| S0 ZHE
ok BAIE, 13) (7151 2 OfA) 25 = = A =
HE o83 I8 mA|E, 14) ¥2 BEX|TO| /K|, 15) H=
ZEACHRIEE S €2 5 e 8ol B&E TEH), 16) T
AfO[L} 22 HMEL| i H, 17) $12 =Y, 18) ChR7L 2 A At
O S Aot 70 Tlst 28) 19) Z[ATHo| HHEX
ol 2408 S8 O 252 HEH2E HiX]), 20) [
oto| HE =X, 21) Z&7| Bx X[, 22) 2 #H HIA=
EX2 F2EORLE

K|Ojtxt HFESHE E2E - E(small scale)2 CIX}QI5H=

70| ZA&7| SN0 £22 FE HOZ LIERLED, O|2{g
Ae F@o| ARZ7E K|OfSHAL & ofLjah YurH ozt
|

NE Y2z of QAAHME X 22| HEED U
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