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

articulates the impact of environmental and design factors on safety, quality of life, and health of the

elderly who reside in geriatric hospitals or other elderly care facilities and, second, to draw out design

implications that can be incorporated into design process and design decisions to help create healing

environments for the elderly. Methods: Extensive literature review has been conducted to identify

rigorous empirical studies that link the design of elderly care facilities to health-related outcomes and

scrutinized peer-reviewed articles published in many different fields including architecture, psychology,

nursing to gerontology. Results: The review found a growing body of rigorous studies that identified

physical environmental and design factors that improve safety, quality of life, and health of the elderly

in geriatric hospitals or other elderly care facilities. Implications: The findings of the review can be

translated to design decisions to promote safety, quality of life, and health of the elderly in geriatric

hospitals or other elderly care facilities.
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1. Introduction

1.1 Background and Objective
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Physical Environmental (
Factors

Health-Related
Outcomes

‘ Overall Characteristics of Health-
Related Outcomes

Material Defects and
Obstacles®

Decrease (or Increase) Falls
or Fall-Related Injuries

Brighter Light, Less Variation in
Sound, Soothing Quality of
Environmental Ambiance

Reduce Wandering
Behaviors

<
Sunlight/Artificial Bright Light
Exposure

Reduce As-Needed
Medication Uses

Improve
Safety

Improve Sleep

Wander gardens and Outside
Gardens

Reduce Agitated Behaviors

Promote

Health

-

Small-Scale Living Units

Improve Quality of Life
through Direct Impacts

Improve

>
[ Gradation of Space

]

Visual Access to Main
Destinations/Signage

Improve Well-Being;
Improves Privacy and
Environmental Control

o Quality of Life

e
Walking Paths, Outside Tennis
Courts, Gardens

Support Wayfinding

Covered Outdoor Paths,

AV

Promote Physical Activity

Courtyard Gardens

Multisensory Environments
(MSEs)

-

A

Improve Cogpnitive and
Functional Performance

* Physical Environmental Factors Associated With Adverse Health-Related Outcomes

[Figure 1] Healing Environmental Factors and Related Health-Related Outcomes that promote Safety, Quality of Life, and

Health.

2. Literature Review on Healing Environments

for Elderly Patients
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[Table 1] Health-Related Outcomes Characterized in the
Literature

Author, Year A|B|C|D|E|[F|[G|H|T|]J

Alessi et al., 2005 o

Algase et al., 2010 (]

Ancoli-Israel et al., 2003 [ ]

Barnes, 2006 o

Collier et al., 2010 [ ]

Detweiler et al., 2008 o

Detweiler et al., 2009 o0

Joseph et al,, 2005 [ ]

Joseph et al.,, 2007 o

Kane et al.,, 2007 )

Kallin et al., 2004 (]

Passini et al., 2000 [ ]

Rappe et al., 2005 o

* A : Reduce Falls or Fall-Related Injuries, B : Reduce
Medication Uses, C : Reduce Wandering Behaviors, D:
Improve Quality of Life (through Direct Impacts), E : Improve
Well-being, F : Promote Physical Activity, G : Improve Sleep,
H : Reduce Agitated Behaviors, I : Improve Cognitive and
Functional Performance, J : Support Spatial Orientation and
Wayfinding
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[Table 2] Patient Population-Specific Health Outcomes and
Related Literature

Patient Health-Related
. Author, Year
Populations Outcomes
Reducg Wandering Algase et al, 2010
Behaviors
Reduce Agitated Detweiler et al,,
Behaviors 2008
Imprqve Cognitive and Collier et al, 2010
Functional Performance
Red al Eal Detweiler et al.,
educe Falls or Fall-
; 2009
Dementia Related Injuries -
Elderly Kallin et al., 2004
Patients - Detweiler et al.
Reduce Medication Uses 2009)
Alessi et al., 2005
Improve Sleep Ancoli-Israel et
al., 2003
Support Spatial
Orientation and Passini et al., 2000
Wayfinding
Improve Quality of Life
. K |, 2007
(through Direct Impacts) ane et al, 200
) Barnes, 2006
Improve Well-being
General Rappe et al., 2005
Elderly Patients Joseph et al,
Promote Physical 2005
Activity Joseph et al,,
2007
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ol 2 7105t
%(out5|de gardens), 2t= “d&l(courtyard gardens)

I.lf X|%2§ SOl AQ| H & (covered outdoor paths) S2| =
PLeQlstXtEo| AERA Za & MHA 2
Sto 2 ZtEAo =z 4Ato| Al SskAMY| 7|0 sh
Ct 1 2 CHE 24 AS0! X|Of A& H 2f(dementia wan-
der gardens) 9! OFQ| H&l, Xt & (daylight) I 82 oI5 =

_,_

H & (bright artificial light exposure) 52 ES| KOf
QIStAIEC 58 WSS 0|1 0 FS SHA7IN 5
¢ gerol gk S0l 7oz 3SHE X|Of 0l
SEXFO| 4o H &0l 7|0i5t= A= metEICE CHa2 &
o A g0l 7|0jot CrYst 2tEQASS U 2 ditE
(health-related outcomes)0f| 2} SHEZ EMsE 5, 0|2
L QISIA} Q8 (UHE L OISIX}, X|Of = QISHAPO| 2} st

o 1 7|0 =& AtM3| 2@t ALt
1) Improve Quality of Life of General Elderly Patients
(1) Improve Quality of Life through Direct Impacts
MK CFS2 EX SAQ AT} L QISIA} AHO| Elo| SFAF O

5t =
K= ZH™EOl g2 grs{h AL0|Ct (Kane et al, 2007).
2 2AE 8%t 2 HEol 7|ES aY¥wit g2l 10
Y YEo A2 0| LOISAE SR = A2y &2 HE
o] 22 2 H(small-house nursing home model)0| = QI
Ktof afel B o 2A 7[o5l= A= LiEt5tCHkane et

al, 2007). The Green HouseZ} £2|= 0|2} 22 ¥l 2

Y2 J|Zo| BYl BES W2 e LB, %S JiE
Sg WotD, FYT 22 HHOHY W, ST} x0T §
o, Je|d FEEO| FehE MBS0 Xt Ho A2 0l
O|O|X|E Qlofr FEADf Zh2 HRHSD ot AFZ7e
ZMe| o|n|X|& F=0 2 FH0| AL Eot 28t Z
2 HEjO| Q¥ HE(small-house nursing home model)0f|
Mol o|zTlo| A2 TF 2|0 412 EH|SHALL &
= 325 P 1 Lt, ‘%*EH% Lotxs 5 B 715 g el of

o
olgt e X2 2L

09t

4 {Ef 9| R%t%(small—house nurs-
ing home)0f| R&= LIBXIE0|, 7|EL & 2ol &kt

Mol 2R HFs =oletit=0 HIOH, Aol aftel &
(Quality of life)S & = E7tUCt O] AN afof 22

5
0

Lol 11719 %IE LFTOW *’“Elo*ﬁf: 1) MHH EHet
ah(physical comfort), 2) 7|s&9l 5=
) ZEFO|HHA|( prlvacy), 4) =AM (dignity), 5

= g3 (meaningful activity), 6) Ct2 0|F 7to| ZtAH(rela-
tionship), 7) A&-d(autonomy), 8) 5418 E7|= &= (food
enjoyment), 9) FAA Ol ot (spiritual well-being), 10) &2t
(security), 11) 7id(individuality). Zt H2|0| sliEsl= EE
Of &XHE2 F2 Ch32l 47hK| MEiQH4 = Xt 3 = 715,
2=He E&/, 1 =73 3T giz)2z B2 5F°“'Ef 0l
g0k ofL|2f, 0|2t &2 HElo| 2% (small-house nursing
home)Oi| H2= LQI=tAIE2, 7|&2 2 2o Xl
SR HPEE QletXE0 | B3, XH'OI a8He HE

I (functional compe-

tence), 3 ) o|O] U

(emotional health) 5! 2t'3 (emotional well-being)= o =4
HIIGHO M, OtE I (satisfaction) EESH &= LIEFLHDY, K}AIO|
AU AIMS CHE ApRHO) Z2HBIR} sHe HEt0| O &
Ao 2 LIEFSC

ro Jp

(2) Improve well-being

Z2 o] A7t SR EAY X QUAE SOA CHY
oh AtelH, 23H, 2|1 ZuX g5 g 5 Us T
S&3 ¢t etxp Jfelntel Ik A2l Ol 58 HEdte &
T &(semi-private) 57t 52 HEY| MSdt= A0 L QletAt
=9 d2|F etdut &l HE JHIAIZ|=0H S22 HH
HCHBarnes, 2006, Calkins, 1988; Lawton, 2001). st A& ©tf
of Crefet 7iel, & ©&, 12l S8370| EMsts =

£ 37t9| THAIE KtO|(gradation of space) (Barnes, 2006;
Hanson, 2001)2}= 7HE o2 O|8f3t=0|, Ol= E3| 3 84A|
Aol WEHSHME FHS0|M = Z2t0|HA| 227t Ha
o L QISHALS 0| A £3] SO0 SFZUC

2 AL dh3|st A3 (Barnes, 2006)0f 2 M, 2HXHS0|

F_EZ

0| 83t= HAE2| 579 CHAA X}0|(gradation of space)
Bt 258 AEHS S50 ZHE 2Y(well-being) H
=

Bt g2 ACR LfEf'x,t f. 0] ¢1F= Gradation of Space
85t0|A oF AE0| AOpLt Chdoh i
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Al 8 stgdaas, A
Of AAFREL AHH &30 &ost= Y=E SCHA
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=25 MHA 25 oz EoF A LIEtH D, §5| ot

Y Rl(courtyard garden)t X| 522 EHOl AQ| E L (covered
0 7

ol
10
N oor

ro

fo

09

>

M

ro

Rl

1B

12

ro

I M
nx

af=]

o

N =
0

O

outdoor path)= HFASO0| 228 Z= MMH &5 &Y
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ool 8oz e 2 UNHH g& Al 22 dEizo) U
oM, B Zo] Z0|, 2 Z0of o] A=K gl=X|, = o 4
ot CHE o2 Z2E1te dEd 50| S2% 242 HEIUCt
(Joseph et al, 2007). O|]= O|2{st QAE0| MES| MA L|X|
22 M AFES HE|A =l HMEHLZ LAAFXE2 A
HE 258 XNMotAl7|l= 471 2 = ASS Q0[pict &
5|, THol Gl E¥ Z E COHE o BEY 2350 & HZEE
2l Zo| 59| F0|Q] EXCE Ze 2 UHA &#F Al

2) Improve Quality of Life of Dementia Elderly Patients

(1) Improve Sleep

Ao o olsdo MES m=0 AUEHREE 7H e &
g2 LQletit=2l 0ol S /= Ol S/t 24z
LIEFSECHAlessi et al., 2005).

L QletAtS Atolof BIEHHQl =0 MEHS 7T &
53| 2 £ QCHAnNcoli-Israel and Parker, 1989). 27|
Az, B2 =QletAizh Rof| of Az Hx X[E3[A 71
ZLE 2ol XSS =S FSte 87 E2 et
Cl(Jacobs et al, 1989). = QI=tAS9| X0 = IfEE O
f1 EAHo|H, 12 Qs 2 =2 =33 O|FX| X5t
C. fEoh of2{eh Bl 0 IEH2 & S0

| EHZ2Z O|0{X|HNM, X ofg] AFS0|
T I{H2 L QI=tAS AO| AHTYES ==
I R/ CHManabe et al. 2000; Dale et al. 2001).
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=
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O|Lt [AXOI @ A(urinary incontinence, depression, or
certain medications) £ 24 M0l Q A(sunlight exposure,
large amounts of time spent in bed, lack of physical activ-
ity, a disruptive nighttime environment (including noise and
light), and other factors that lead to poor sleep hygiene)7}
2 ggk2 O|XICta sHCHSchnelle et al., 1993).
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MEE AAA &0|1 /YLCHANncoli-Israel et
al., 1991; Espiritu et al., 1994; Kripke et al., 1994)

0|0 Aftotstad, s+ A (Ancoli-Israel et al., 2003)= X|Of =
QISR 0 A 2,500 luxe| gt 21& &2 2A1ZH 52 (102
ol 2H, 2T 22 230]) Z|A st mf o|Z0| +=HHe| &
ot o Eol I 7|ofSt=XE LOtE ULt O A0 W2

o, 0|23t 52 Q8 H2 29| LE0| B ZQto| 3 Hof |
Oiet Z2A =Hdt= 7|12h2 0|1, & 52 o RU= Al
e XSS oot

IE CF2 A (Alessi et al, 2005)= RFAZ0|Q| ==0| M
o| Mt myEHO| ZHMof 7|ojgts BE{Wlct O] A= KLt
SE, A HE EHE JHY 1338 9| X|of QlstRtof 5
Y L0 308 Oy A AHE A s, & st I
250 2 242 M35t 0|t HE0 ogXzIY &
HOM AMNA 28 YEE 521, R S0t AAIE2 &
o[ FAtZ|0 E= AlZtE RAXCZ SHRICt O|MY 2t
H O oEXE 1N M HIE BF Rt SN
o HIYHE MBS0l EAML, & S MO{U= B Al
Zhap & ok = A|ZH0| EO|E A2 E LtEHRCE 0|9 O
=01, XS0 o At2lH, AMA &30 Foj=Tt SItst
0 CHE $HRpet o2 XIS1to| et 50 Ao 2 LIEHR

=2 198 35 2013 88 13
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(2) Reduce Agitated Behaviors

=0| XA 50| 20 E A

B2 =Ue XojHEEA
Of e QIRtAtS 2l 0| S & LIHA| &AS0] R S
Uets MESHER ot BR7t X2 QHO|Th o2t 2F
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M g O Fgs 7IXEH SHEHO]E 2, 2006) 7| =2 AT
2E OEX URE S 8RS 0| 2EE0| 2K
ojetit=2l A0, UHH = LiEtL= 222 S7HA17| 22

°
=% A4SAE0| E0 =0t
= AE Y5 CHMcMinn et al, 2000; Epstein et al., 1991;
Namazi et al, 1992). Lt MAX oPHMo| EgS O0/X|=
AEAES E0l= HAHLUSE Sl 0|24 GO &AtHS
o EO{X|= AtA(falls)E =O0|=0l 7|0jgtES AOM Q5o
Hb QUCHDetweiler et al., 2009). 0|3t OfL |2}, X[Of At=H
2 (the dementia wander garden)O|2t E2|= 0|2t H
IXIS2 5tojg BEe "Rl LHE Holg 7|2, 2822
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Zl(quality of life) =2ICHMarlowe,

M, M M2 (the wander garden)=2 At 0| 835t= X|Of
=, A8 g2 XS0 Hlgf, A0, MAEHo=
LtEtL= 20t HsS HA ERCH Lo, 2hXp52] 20
=X 2l The Cohen-Mansfield Agitation
Inventory Short Form (Cohen-Mansfield, 1996) & 4=2t
of e Mgel= FLeHgH et 22 d=258 Y7t
Ao 2 LIEFGLE o Tt 2tX} 7k5 5 ok 2HAHE 9|
WSOl S SACHD =7[1 2HXp=0] 252
of Ho| SHAHEl 2o @ L7ICkD LEKC
ARHRY I YL XD ABKS
CoINBYY B SO E Y IS F
SCt (Rappe et al., 2005).
(3) Improve Cognitive and Functional Performance
So|n $e =SS K|, ANY S35 Y
Mofl 7|1045k7 | = SEX|2H O =tEea= £2[0] o2t &
=S KEAI7|= AEe it

2t
=2 7F L3 ob A (Collier et al, 2010)0f 2, &

omr oy e
B e ro o
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N
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= OfL|2h et
O=2 LtEf

XY

Of

FZt 2t sk 4 (Multisensory environments)O| 2=

1§ 2ol Ko elsxtsel V5N fusHE A I
MAZ|= Aoz Yot sed (

ronments)2 LIS A|[ZJH, S 2%
9 ZK|E (0|2 £, bubble tubes, optic fibers, music of
choice, scents, citrus fruits, and sherbert)S & &S| A| 8 x|t
St (Collier et al, 2010; Lee et al, 2008) 2 2 X|-5EHEEHOf
QIo[L} X|of=Ql2txte| K|z 8l 07+ 2I3l AIXEIA2H
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= AR EE NS 2N & E 21X
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O X[oj=Ql= flot XGetdoz HE A2|0fdsta US
S =tolgk 4= QUCt(Baker et al, 1997; Hope, 1998; Brown et

al., 2001; Diepen et al, 2002; Roger et al, 2003; Baillon et
al., 2004; Verkaik et al., 2004; Lee et al., 2008).

0] A (Collier et al, 2010)0 =™, X0} QI2X}IE 0|
FZt 2k =4 (multisensory environments)S 0|8 20f,

7tE 2HE0| oS met WS M, 258 (mo-
It 1Y 0|dl- & = (process skills)df 22 9IX|H, 7|sH
s = (cognitive and functional performance)0| & =
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o ofm
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—

S
OF

71X =858 (functional performance)g S st= H7t
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20| XA, 75X A sH HotE FHALE F THK|
8 g0 =257 @, HnIAE 7tel 40|, ¥, 2Eo
Crebd, AMA 2718gel 85, XsH, 4384, AX™ ¥
ofiel §= £t 7[5 =8 s8Ha FEUS W, I Xo|7t
LEEFLEX] REQLCE

(4) Support Spatial Orientation and Wayfinding

sitE X5t s82 LIo[7F S0{7IEAM HESHH, T
e

EoletAS2 FREAE WM S7te| Y (spatial
MNE
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o
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=
(d
OF

SHEHO| CHF 2TA & 9 oI
&l &b HASL0f|(Passini et al, 2000) =2 H, H
T-d(monotony of architectural
(0]

S|
composition)dt SE3%t C|X}QI

28 XY HHHe2 J|&E
H(reference points)0| E|0{Z 2toh 20| 2Fot 0| &
a2t Mol 2 aolo 2 XEIMCE Eot X QlE0| HE
Lol M Z&7|(wayfinding)et If, £&7(7F Aot d% =t
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