1. Introduction
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A Study on the Characteristics of Application
for Therapeutic Light and Color in Dementia
Care Facilities

- Focused on Qualitative and Quantitative Application Characteristics
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Abstract

Purpose: This study has been started with the awareness that light and color are the main visual
sensors of the multi-sensory stimulation environment to achieve the therapeutic environment for
demented elderly. The purpose of this study therefore is for clarifying the application characteristics
of therapeutic light and color for dementia care facilities. Methods: Internal and external literature
reviews have been conducted for the investigation into a)disorders and visual system in demented
elderly, b)therapeutic effects of light and color, c)heliotherapy, light therapy and color therapy to
deduce the therapeutic characteristics of light and color for demented elderly, and finally into d)the
application characteristics of it for dementia care facilities. Results: The application characteristics of
the therapeutic light and color for dementia care facilities are classified into both qualitative and
quantitative characteristics. Qualitative application characteristics of light represented using of
daylight, using of lighting approximate to daylight, expansion of iluminance level, equality in
iluminance Level, reduction of shadow, and as well as exclusion of blare. Quantitative application
characteristics of it represented iluminance level, color temperature and color rendering index
prescribed in international lighting standards. Qualitative application characteristics of color
represented non-monochromatic color, color contrast, long wavelength of yellow-red colors,
exclusion of short wavelength of blue colors and patterns, and as well as different colors for
idenfication. Quantitative application characteristics of it represented kontrast(K) prescribed in
DIN32975:2009 and light reflectance value(LRV) prescribed in BS8300:2009. Implications: To form
dementia care facilities as therapeutic environment both qualitative and quantitative application
characteristics of therapeutic light and color in dementia care facilities are needed.

Keywords elderly with dementia, light, color, light therapy, color therapy, dementia care facilities
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1.1. Background and Obijective
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1.2 Methods of Research
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2. Therapeutic Effects of Light and Color
for Demented Elderly

2.1 Disorders in Demented Elderly

X|O0j(Dementia)2}=
(state of)"2t= 2tEIO{O| A FefE!

80| "de(out of)+mens(mind)+ia

Aoz "Filo| glotl &

Dementia Association,
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oz, Af
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2011:351) X|0j& MAEA7| T2l ICD-102F
FT2EA 7
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S ol0] Y BEHsY

o|0|E Zt=Cf(Korean

O[3, A4t 8 r
nEof the|uF 7] Ch
C}.(WHO ICD-10, 2016:chapterV F00-FO3)
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2.2 Visual System in Demented Elderly
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Z(agnosia)2 LtEHHLCH( Mendez et al, 1990:439)
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HEHM 202
(optic ataxia), =& XtQ| HI=
=3 2| A A Z(ocular motor apraxia) =
LIEHHCE(Mendez et al, 1990: 442) Axj 2= QUM A|E Bl
CHEI A 2t3 A[ZPoi= DX HISH o &SHA LIEL
LD, ol Yol CHREE SMAGONM ZLASCL
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[Table 1] Disorders in Demented Elderly (Korean Dementia Association, 2011:377-378)

Memory Disorder, Orientation Disorder, Language Disturbance, Space-Time
Cognitive Disorder Perceptual Disturbance, Agnosia, Apraxia, Prefrontal Functional Disorders Causing
Judgment Disorder
Behavior.— Behavior Disorder Aggressmn, War'1der|ng wlthout Meaning, Inappropriate Sexual Behavior, Screaming,
Psychological Cursing, Insomnia, Bulimia
Disorder Psychological Disorder |Anxiety, Agitation, Apathy, Insensibility, Depression, Hallucination, Delusion
Changes in Changes in P-ADL! Defecate, Dressing, Bathing etc.
g:till\)//ltll_?\iinogf Changes in I-ADL? Shopping, Money Management, Household, Food Preparation etc.

Physical Activities of Daily Living
2Instrumental Activities of Daily Living
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KO Qlo] AJZHEO= AlZHA s (visual hallucination)
O 29| U™ Jj /40| ALt(Holroyd et al,1995:198;Holroyd
et al,2001:516) X|Ofj-Qlo| ETtA Q|
aroy AlAZ U AIZIES matst FH| AIX|ZE A|AEO| 7|

ZE|7F =™ EICH(Tzekov et. al,,2014:414) U A|ZHEHO|
olg| X|of =Z|CHAMEH Lodeo A2 77X
HIZXIZO| Zas Xof=lel 21| 7 s
25 = (ADL: Activities of Daily Living)H3lE H| £
o

H
O| LIAALTDG| F&FE O] XICH(Cormack et. al. ,2000:617)
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2.3 Therapeutic Effects of Light and Color for
Demented Elderly

1) Therapeutic Effects of Light

A2 FHHNYAE 2 & UA=E siF= Oi7HH 0| XH(Hwang
et al,2011:2) Of4X] MZ 3 A0|H(Moon,2011:25) HFAHAL

10| X| o] Y Z A(Korean National Committee of CIE et
al, 2009:3), Ctefot mbge| MAtLtZ O[RO{ T Of T AtE
0| & &= 9l= 1~380nm & |o| TrpED 760~1000nm H2

o 3mE2 44 Aol & He|Mo| £[H, 380~760nm Z
I

O|of ™XIIEFO] =0 9I3H AX| &= ZHAE 0] EIC THA|
M2 CHIFEEl 380nm HRIO| HEHU-HA -0 A R
SI0 A8, 1210 HIFEEl T6onmeslel BT
Mo| WOIO|Ct EfYO| UL BE JATM, 5 BE A
S BEBIC £ AIZ7|5S B0 e o4t Wit Yoo
HrSBHe AIXIZH MZ O ZHR(rod cel)S Soff Yatol Xg
€ eIt ANBS Sof HE ks 322 AN 2ANE
Ct.(Vaughan et al, 1999 :194)

408; Dewing,2009:34;Lee,2010:382;Kelly et al,2011:152;
Marquardt et al.2014:137;Hadjri et al.2015:91) Hl2 ©I7t9|
AlZH, 42 3 ME 2itE SFAZCh(Schneider-
Grauvogel et al, 2009:25Wojtysiak et al,2010:18-19;
Holfeld,2013:46) $iX =2|%|= X|OjQS Q3 9| X|=Z
M Zib= X|Oj=Qlo] A|ZtA ol Mz|sHE 7|5 X| 9| it
of 2=k, (Jee,2016:6) O] =& ME|StH 7|5 X|o| X|EH
Rit= €F7|2ls =2 A HIELD 2929| 7|5 K@=z
O Mli=he CFigure 1-1). AR} 7|22l =& S 72X
Ol X|2f 25% HEe AIX|ZH 2, LIMX| 75%=
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2) Therapeutic Effects of Color
I CHE AlZ DHZHA Q1 A2 Slof ofsh 2 dst7|of =0 =
0= HI0|X} T}EHO| 380nm~780nm@l 7HA|ZAI0| Qe Q)
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Visual-functional Support Physio-functional Support
Clear Vision Circadian Rhythm Regulation \ Vitamin D Synthese
I.Light | { l
Falls Prevention Insompia Agitatipn Depression Reduction
Reduction Reduction
Cognitive Disorder Behavior Disorder Psychological Disorder
Visual-functional Support Physio-functional Support Psycho-functional Support
visibility Hormon Regulation Sense Stimulation
. Color } ! 4
Orientation, Wayfinding,
Memory Anxiety Reduction Apathy Reduction
Improvement
Cognitive Disorder Psychological Disorder Psychological Disorder

[Figure 1] Therapeutic Effects of Light and Color for Demented Elderly
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3. Therapeutic Light and Color for
Demented Elderly

QM =0|5k K|Of L Ql0| FOHEM, AZEYN
FIHE 7|X2, Xojelo] XRE st
e (heliotherapy) % Zx|Z(light therapy)2 £ E{9|
st Hlnp MXjx|2(color therapy)2LEQ| x2S
2

MiH2 o) =ofettt

3.1 Therapeutic Light from Heliotherapy

1) Heliotherapy for Demented Elderly

Kojele] XzE 2ot U2 2E2Y A X =0 AME
gl= 9 S HHEEC 4, Xojeelel XNzE fSt 82
& E(Heliotherapy)ut 22N Z&E= A3t
SHECH A2 @ W A SRR FY(0f w2t Chdet £2
2 Hole =k 8l MREo| 45-90|2 d=2dY §42
ot & Aol == AR 71¢d=d 89 2218 28
e glstel X0| FH CfYol, 0| F2 oE0=
10000lux, S 2l 7420f|= 3000Ix0{| O|ZX|Tt, AL & 70| A

= 2000lux, &7Io|A HOZl L&l MLjoj A= 50lux
L 0t0] R X|=ICt.(Schnei- der-Grauvogel et al,2009:32) EESH
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(1) Heliotherapy for Sleep Disorder
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(2) Heliotherapy for Depression
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HI8H 3-4Hje| HIZE

2l 2002:244) 8 HIEFBIDE HLYOIA AT B 00 =

98 98-S sj(Marshall, 2011:156) H|EFRID ZES *|of
L

SADE RERTHCL MEtN 2Ee

HOICt (Lyketsos et

Q#e wo| HuS

A
y
£ ESHS SXAAFORM BCHEET 12 o8 28
o3t U LAADE WXL 2Q0IA 01T 1SEHE U2

A& ot RIS A0 == A2 U HIEIZID ZE
Of Zadsty nad ZHO| gdolE RotTl Zez B4
E|C}(Sato et al,2003:342)

3.2 Therapeutic Light from Light Therapy

1) Light Therapy for Demented Elderly

=20 AFQEI" Xfoﬂ I TARSE £99| s =Fat BAECH
X z= AS=FS 0|8l 8o de[sty XY 2itE
S = Us NFH22ZM KOs S 089l 2E
o Slof 5tF £ AlZCHol| T Al 2HE =EAA =
Hgoer 22T L AZE RE3UM XY 20tE S
oot sz 2 Rafel d=E2ly &4 4 =7t 285
g E0 OfLet MREE: AHMER YO|A O0fP oty
Bz ZZYE Mg d22H S90 DA YAz
TIELEN Bl X2H giE NSt

(1) Light Therapy Using Light Boxes

X RE XOjcQlol +=HFO, ALAs X =300 o
ot A RY R B0 A= 1980EM) 0|2 ALK
H,(Ca- mbell et al,1988;0Okawa et al,1990) ZL{YM=
1990 O] A|ZEICH(KImM,1999) FX|=20| S@E=
A Xz 3A olsA el At & AXHLight Box) /1t
Alol &M ZHLuminous Ceiling) |22 F2=ICt 8l
A 2 O FREG0 2t ' e 8 X (Bright
Light Box), 'A{Z&X DDS (low intensity dawn dusk
simulation) gl AX}, 12|10 ‘LEDE o|&3t 8l MXFol M 7t
Al fEoz MESEC TRER NYH TBE 4 AX

0|83 YA BE Xnfiolo] SRIFofo) BHN =
X|Oj = @12 1500-2000Ix9| ZZ 0| MY XA 24|72t
70 23, S8 % 7|4 50| FOIT BHE ORIES0| B
Ct.(Satlin et al., 1992:1028-1029) EE3H 6000-8000Ix2| Z= = 0f
QO 2A|7tS wEAIZl AT} £BESAH0| BB TET|
TEX[Q] A2t =3 F THO{U= A|ZHO| ZATHCE (Fetveit et
al.2003:520-521) XMa =2 ZIgH=l DDS 2o & =™
of MY S Ao 0|t SAFSH 0.001-200Ixe| &2 =
2 MX|3 Hup, & 2

EI-.(GaSIO,2003:210—215)

07 kI XA
oﬁr

X
=A
of

=S
—_

W

AF
7|

o
=1

=l

flo
H

A7l LEDE 0|88 WO ME X|oji0lo]
&I Ct.(Figueiro,2008:153)
(2) Light Therapy Using Luminous Ceiling
E 2R KO QlS L2 A2 N 8l JAE
0| g3t "OFX|§_7f 7}7” WOl A|RME| QO LK(Kreutzner et
al,2 010:36) oz} Z==0| E=ot X|Of Q0| RFHAH
Al Slof _L-:"E' T Ae AlEoIL HX|S0| EQolths 24
Stof REC Y7 KR YAEUM = DZAe & &
S X5t s AEolot WY
Olf2 QX=7t #=HA o535t ACk(Van Hoof et
al,2012:12) X2 HEZF S 0|8t YHO|2tM O|F &
23t &X|Z= Am- bient Bright Light Therapy2 E&EIC}
Y2 SEAHY 8 Alge U ojeof X0, K|
O = QI0)| A 2000-4000luxC| =EZ 2 ZAHA|ZHO| ZA XSt
Ct(Table 3-II)
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3.3 Therapeutic Color from Color Therapy

A MK =M A El= HELCE MK z=
Aol A QHXIE dElX k1 2o X RHeR
(Kim,2009:52) MZ {3t ottt Ms+5 2= olHx(e
HEZ Qlalotht M| 2= DlEdalX|=, CHA2lst &
Ao M CFHROR| L QAL DALAL] Ol2f L3S
|Zzo| ot H oz AFBE[O 2 MI{X|Zo| 7|)2 1rj
o O|FE, 2|, 20f HZEAIC}, &7 822 A& 2¢t
ZICH(Su- enaga,1998:142;Birren,1978:140) 1L 12|A9|
Pythagoras= ME Ar2st X|2HE BRSO, Cf 20t9|
Aulus Corn- elius Celsus= 20| 22 HIETE XZ2E Q9
A2 3Lt (Jang et al,2012:97) SCj AMAHX|ZE | 28
OHCFE|, AHXHAIALE, MRS S SO| MAIAL SAIX|Z, 28
K=, M FEHB(colour mirrors), 29 K Pl(bach therapy),
2Ry, MXXYeH, Motzey, A Za N
(Luscher diagnostic test), AMX§ZITH X} E(color diagnostic
chart), O|&X| 8, MY oH
HLISICL O] & A0S fISt MMX| 2= Dl=K|=E, 7Y

T 29 U M3y Q¥o= oL

I'

K OjeQlo] X|EE ot MR|j= AMX{K|Z(color therapy)
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1) Group Art Therapy for Demented Elderly
LM, X|oj=Ql0f CH3t O|=X| 2= AE0|sX|2e}, 2|1
a1 AﬂT 0F°| ol RE% ¢t HEnlsXg 8 Mg =28
Z O|RO{ZICt. X[Of=210] CHpt A
E Ol=X|E(art therapy)= Ol&S
48t HMAE 75t
tAI7]= XS ©O|C(Ahn et al,2013:78) X|Oj=Ql0f T

riot
ox
14
>t
Hu
H1J
—IH

=13
E

tot
el

N

M

Hgo| ol AEYAE

rio ofm
fot

=2 (243 45 20184 128 73



HCo|EX| g2 X|ojcolo] daut Mo 38X el g2
Z0,(Kim et al,2003:163) X|Oj= Q19| QIX|7| 52 TAA|Z|
LE25S daA7|ed 27t JULCHSong et al.,2012:23;Lee
et al,2018: 243) Bt K|OfL QIO A|ZX Xp7|EH, AO{H
7|5 2 OZIEE 0|88 AE 7S 2ol 7|0t
Zdo2 HEIECL(Jung et al,2011:1)

(1) Group Art

Therapy Using Reminiscence Method
IdaYe &8st UunjeXzs OeXYel FHE &

of oAl ZBH, A, ™ S8 7IY9stA St 01&X[E0|
Ct. |&k(reminiscence)2 TtAO| CHot CHRfot ZHO| F Al
Fo= oX|upd, AMIPY W AojntEE Solff ntACl 2
S WUSCHKIm et al,2012:1293) 0| & o| ZCio|aXk|2E
Sl X|ofiQlo| QIX|7|529| 6t9(BY & X|H3, 7|Az|4,
FO|ET A Q07|59 M0 matt /len, 29| 9
@9 F SOMY, 2dY, =22, ARE HeZE R oE
BXlo| ZAOE B Y= Aoz HIELCHKIM et

=R
N
o
fry
N
=
N
(o]
e
=

(2) Group Art Therapy with Color Experience

M2 =825 XEO|sX2= §9] 7|9 % Z4-y1t 7ol A
e O A2 E|SEl= 480t HES e AeE FHE=
(Suenaga,1998:222) M =23t O|&X|Z0|Ct & MO Z 7|
A|= X|OjQlof 7Holo| ARnt &S CHdst M2 Soff &
A = UCL MAZE S ot UEO[=XEE o X0
Qlo| OIX| 8! HAMO| 8N Fd=¥2 N 2X|7|s #H I8
IE QEEI|7F BIKstD, YM7|s &3 718, oHY, B S
o 38Nt oot HHH, B, 2, 2¢ 52| #8d
M7t ZASHH, M ALE 0L HE S X{ETF S HoE 2

2) Chromotherapy for Demented Elderly

SAHEE @ H(chromotherapy)2 AiX| AHEHS 0|&
MOOHXIE EHO| ZARHE XRESZ 21t B4 52
=0| 4= 255 0|8 ULHRR0| O 7| J0|CE Lk
E, 33 9 Y7l0IA ST BA0| Ligs A o] 9
g ASPOD AN HoREH
(Kim,2016:23) aCf 2|t0]
Slof 0|1 RAEHES

=
=g YWSIC|(Mueller- Mees,2000:84
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3) Color Environment Therapy for Demented Elderly
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4. Application Characteristicts of
therapeutic Light and Color for
Dementia Care Facilities

4.1 Application Characteristicts of Light

o M £ Koji=0lo] KRS AT LA SHS &
th2 RHLUALOIMS] KRS 9Bt LAY ALY Xg
S42 217 Uit Mrjo] Y U Y Mg 5402
2o =ofgict

1) Qualitative Application Characteristicts of Light
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(Table 2).
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(1) Use of Maximal Daylight

XA 082 XU YAE0Me| X2E flot HE HE
5k7| Rl 7HE 7|2H £40| Eot Ko Al X|zH
etEolM B3| =0T A LFV|25 =B K2F &
& HIEIRID ot X2l HWo| de|X 7|sX| & 2t&sh Xt
A 0|82 2MAIBHOFSIE 2(Torrington,2007:86) & &1
M= XA 0|82 F=X HE, 253z 0|82 EXxXH
Moz FYSY ottt X HFO0| X|oj Qo] F7taso| &
=] O|8&7] flsl &0l O|R0X|= 5E X Hatx
ot Z2 ZF23¢E FE5iH, HdUoMe S0 AHES
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(2) Use of Lighting Approximate to Daylight
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[Table 2] Quantitative Application Characteristics of Light for Dementia Care Facilities

Brawley Torrington | Brawley |[FiT Licht| Shikder dsdc dsdc Holfeld Fedderson
(2006) et al. (2007) | (2008) (2009) (2012) (2013a) (2013b) (2013) (2014)
Demented Demented Elderl Elderl Elder] Demented | Demented | Demented | Demented
Elderly Elderly y y Y Elderly Elderly Elderly Elderly
Use of Daylight O O O O - O O O O
Use of Lighting
Approximate to - - - O - - - O O
Daylight
Expansion of
lluminance Level O ) O O ) O O O O
Eguallty in o ) o o o ) o
lluminance Level
Reduction of Shadow - - - - - O -
Exclusion of Glare O O O O O O O O O
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O FHTo HHAHFSS EM= A FE KXo LAl = HHo| HMEIZYO|Ck(Table 3-I1:E13). HEE X =
20 2XxE Y2 SEAHY A AP MM T= FZHAIZE O 7|F2 2 2000~4000Ix0] O|2H, £3| X|
90x90cm 7|2 2E0| 7t2 5&8 A M=z 282 O|F T | OjeQlel dE|sty 7|5 X|/o|l S8 AtHdel M de
[Table 3] Use of Daylight and Use of Lighting Approximate to Daylight for Dementia Care Facilities

I. Use of Daylight
Large Windows Shading Device Skylight Atr|.um/ Bay Courtyard Terrace
window

Ell

- E11| o -

IO. Use of Lighting Approximate to Daylight : Luminous Ceiling

fluorescent light

lluminance Level and Color

2000Ix

Temperature are programmed.

3000K, 6500K

-Regulation with Ipad

fluorescent light

lluminance Level and Color
Temperature are programmed.

2200Ix

‘Regulation with touch panel

3000K, 6500K, 8000K

-3001x-2200Ix-300Ix(morning,evening)
-3000K-8000K-3000K(afternoon)

E14

fluorescent light

max. 4000lux

‘Regulation of lluminance Level and

Color Temperature with dimmer

M. Overview of Dementia Care Facilities

Care Facilities City Country | Year Care Facilities City Country | Year
E1l Haus Heideweg Magdeburg | Germany |2004| E8 AltenpflegeheimHeiterblick Leipzig |Germany| 2003
E2 | Residence for Seniors Wallersee Austria |2001| E9 Sen|orenzentruSrEgustav-Werner- Ravensburg |Germany| 2004
E3 | Center for Seniors Steinfeld Austria |2005| E10 Reha-Zentrum Isarwinkel Bad Toelz |Germany| 2005
E4 | Demenzstation ZfP Bad . Germany (2003 | E11 Danuvius Haus Ingolstadt |Germany| 2004

Schlussenried
E5 | Demenzstation ZfP Ravensburg | Germany | 2004 | E12 FF Pflegeheim Huefingen |Germany| 2007
E6 Krankenhgm Wetzikon Swiss |2001|E13 St.Katharina Vienna | Austria | 2007
Sonnweid
E7 Gradmann Haus Stuttgart Germany (2001 | E14 Haus im Park Bremerhaven|Germany| 2005
76 XOHQAAHO|MC| KRE @It WMo A|EN Mg S0 oot 1F



08
ro
-

|0
g

2= AIZH O 7|&2 2 3000~8000KS| HQ|
LIEHHCH(Table 3-IT) ZXMZAS] = §l M2
ATHEH QM= =& S M=2L7} 3001k 3 3000K0|
e, @30|= 2200Ix 3 8000KZ F=E|0H, MEH0
Ef*l 300Ix % 3000Ke 2 ZIAEICH(Table 3-I1:E13) &H
AE QI MRE Hole MA ZZ22 X595 E9) Of
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=7t
Ch(T
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3) Expansion of lluminance Level

X2E Qo XA del 4l stAoM s S22 He2
ZTEEE0| LWRBICH QYA|MO| 33% M-I}t XpHR0| HE
g ot ofL|et RETVH F2 QABXRYE MBSt ARE B
D EICH(Kelly,2011:152) O|2{3t =& ZAEL X|Oj=0lo| 5
( = ], Lhah 23 9

=
competence)&tAl, EE{2, E0tZ, 344,
SHEOE LM A|ZICH(Holfeld,2013:202) X
QTEE ZEEE0 WOE TYXE A3 TS He
b

of YA Fam S8HES %
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Al 2L0|= 300luxZt Q7=ICE(Schneider-Grauvogel et
al,2009:37) HA X|OjQFA|LO|MO Z2tE Hels 38
A B AlEk2 500lux, 2=+ 200-500luxe| £=Z&=0|LC}.(Table
3:E5,E7,E10,E11, E12,E13)

(4) Equality in lluminance Level
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(5) Reduction of Shadow
O %‘}*O 1E|x|.7|. oil— giAlo 2

A © 11—

O O{X{OF BT}, X

OFZ|H,(Schneider-Grauvogel et al., 009:37;Holfeld,2013:202) HZXEHO HIE0| B =8 I 47 23t J2IXE A HY
Ux7|2lE YO IYHE BNE FE 1S00EES £ BUS ol STolE MOl D-XF HBH FAIR LojL
L& H|QHEIC}.(Holfeld 2013:203) S&HHMM SM X S0 A, QA SR 2= 27t LIEL jtIDH_Ln°|01I71I o Ztot
o 22 Yot AZ0| 275 = AYggsS ol 27X T Y 23 U SEHE SHLSE + ULt waf
200010} R7ED, AIFEZI0] 500, 1207 84, BE M ZUZHS 5O S, NEIWE Ue HSE THC
[Table 4] Quantitative Application Characteristics of Light in Academical Studies
. . Sinoo o q
De Lepeleirel  FiT Licht ot Figueiro van Hoof | van Hoof | Schneider-Grauvogel
et al.(2007) (2009) al.2011) (2013) et al.(2007) | et al.(2009) et al.(2009)
Demented | Demented
Elderly Elderly Elderly Elderly Elderly Elderly Elderly
. 500 . > 1 1
Livingroom - 10002 750-1000" 1000 200-300 500 500
Sitting 775" 1000 - - 1000-2500" - -
Diningroom 310 - - - 500-1000" - 500
lluminance A tivity-room - - - - 500-1000" - 2000
Level Bath
(Iux) at .room, 310 _ _ _ - - 300
Toilet
Stairs 2325 - - - - - 500
Corridor 200-300" - 2007 - 100-200" - 300
Sleepingroom 155! - - - - - -
Color 5000-6500°(d)
L. _ 3
Temperature |~ Livingroom - E 000-6500"(d) 5000,6500; 2700-3000(n)| 6500-8000 2700 -
(K) 2700—3000(n) 2700(5)
Color
Rendering Livingroom i} - . . - 85Ra -
Index(Ra)

*Physiological Effects
“warm-white
s=sleeping

Yisual Effects,
*daylight blue,
d=day, n=night,

=2 (243 45 20184 12¢ 77



(6) Exclusion of Blare

3 ZE AL £RL

C}. Cho] RYA|

St (Kelly,2011:152) =5

SAZIR| G= HEZYO|

=& o
oFEY 8%

=7t
A 2ol 0|54 = ey,
ook S ArLE A EHOf X

[Table 5] Quantitative Application Characteristics of Light in International Standards

Y%, 12D 9o BHo| IZxYel THO|  E ANY 4 YODR NYZBS £ HBT T &
M BaAPIE], NETHS UM B2 AR T2
HBLEOR HOIOF STk AT QI0)A RS HOhS
BAI7|= =5 A(disability glare)0| 2 2 (Noell-Waggoner
10| 9= HiAlO O|E0{ MO ot N "
= =FE0l Be BHSZ OIFOIMOE T 500418) xiopi-olol Folzg sEshl B0l oSS o
O -dHAlS d L farn i =X
22 TRHS OIS ASEESME 17101 De- wing,2009:36) WHatA LEAIS HAAIZ|E
o S 3 nTR-E=%
2 UL FINE TEE = ghe xopeoo) 2a, Aoyws, 2= S0l Jloetn,
| Gl
Of O Merotth d2iLf ZHZBUE g 214 4710 Brawley,1997:67) RfoITo| A2, XIA
BERSR 2OIS SHO HEOl 05 o sunzis At Wasoz g Fus e
L SURINH K STAERA HAR gy yo2 ga0) guAsIE BHE ZHALES M
19| F2ATIL XIF YojLte At

VDI/VDE6008-3 DIN‘ D= A EN12464-1 DIN EN 12464-1
(Germany,2012) 67600:2013-04 RP-28-16 (Europe,2011) (Germany,2011)
yi (Germany,2013) (USA,2016) pe y
barrier-free space health care space | senior living space | indoor work space indoor work space
I. Therapeutic Effects
visual @) - O O O
Physiological O O - - -
II. lluminance Level(lux)
. 200-500" X AL 200°
Livingroom day > day >500 200 100
500 TL 750
Diningroom - - 500 200 -
Kitchen - - 200 - -
200-300" .
. day 3 3 day 200 day 100 100
Corridor 500 >250 day
night 20-50" night 1000 night 50 200°
Stairs - - - 150 -
300-500*
, day | 300-1000"° - AL 2007 100
Sleepingroom 100-500" -
night | 50-100 TL 750 500°
Bathroom, Toilet | 200" 200-500° - 200 200 200
. Color Temperature(K)
. day >5000 - - -
Livingroom 3000-4500* -
night <3000 - - -
. day | 3000-4500* 3
Corridor - day 8000 - - -
night 3000**
Sleepingroom 3000** - - - -
Bathroom, Toilet 3000** - - - -
IV. Color Rendering Index(Ra)
Livingroom - - - - Ra=80
Corridor - - - - Ra=80
Bathroom, Toilet - - - - Ra=80
*warm-white/white, **warm-white
'Floor Level(h=10cm), *Table Level(h=70cm), 3Eye Level(h=140-160cm),
“‘Bed Level(h=85cm), *Reading Level, ®Face Level
78 KHQAAIHOMel XS Qst WAKiol A Hg S0 et &
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1) Academical Studies on Lighting

@ lluminance Level(E)

60C DKo Hote M =1t Hluw A| 30-40%2| Hlat
S 4810 £, (Figueiro,2013:46) T H XL H st 89| =

)
H2 S 752z &2 24f o|¥o|tt. F #2 & 7IE

=
=
O| 2HH(FIT Licht,2009:4), 24} O|At(Feddersen,2014:67;Polloc
et al, 20 08:24), 3H{(Sinoo et.al,2011:1917) EE= 2-5Hf O
AH(Cha,20 13:105) 2 2 FHEICE HHO| H2 27L= =&
FZE2 20M 7|20 = W CHEF 60M|= 2HY, 70M[= 2.6HY,
2|10 80M|= 3.4H[0|C}.(Korean National Committee of
CIE et al,2009:56) SA|, 20| S MU A|Z+E Q8= ZA=t
s2 fF HUZYTLOM=  SHIZHX]  HSETCh
(Jones,2008:27)

KofQlo] AlZH 7|5 XS fsh dEERl= SEHAS
XEE CHNESZ  200-750lux HMEo|O, ARAXEHZE
200-300 lux(van Hoof et al.2007), 500lux(FiT Licht,2009:7;
Schneider -Grauvogel et al.2009:37) 8! 750lux(Sinoo et.al.,
2011:1917)0|CHTable 4). MYzt A|ZHE Q8= 2 =S
st ZEEAHAMY ZMEEZHIH0|= 775lux(De Lepeleire et
al.,2007:315), 1000lux(FiT Licht,2009:6) %! 1000-2500lux(Van
Hoof et al.20 07)2t Z0| 775-2500luxQ| 52 L7} HAEE
Ct. Al2k2 310- 1000lux, == 100-300lux, 12|11 &AM
155lux7t AEEZICE ot X|Oj Q1o M2t J|5 XS
Qs TRt FEAHAMO| AE = 1000lux MEOo|AN HAEEICH
ol st2 7|0 g ZEHIE BrESY OFE 7| O %
or2 XA 1000luxE SX|5tH, OFZH0|= 60lux,
FESOt0|l= 5Slux0|stz sfek =St} (Figueiro,2013:49)

b S 2@ 8.005EEH 2% 6:007tX| 500luxE
5lH, 2% 6:305E 27 7:307K|= 50lux2 %37\ =
.(Van Hoof,2009:1963)

@ Color Temperature(Tc)

Mert =712 7|Z02 £ [ 2700-8000Ko| A& 7t
AELD|H, HALAXEHEZ 5000-6500K(Sinoo et al.,,2011:1926) EE
= 6500-8000K(Van Hoof et al.2007)2| F=ZtAo| X|Of 9l
| NFEX| ME[SH s X|{E s AEEC ot 7|
O =2 2700-3000KS| 2HHM = FEZSOHY= 2700K HME9|
HPMO| 7 EEICH(Figueiro,2013:46) 2Lt 17000K2| &2

B>

B O o T SN
>_

P ~

I_l—l -

rE oln

s
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oor

A

Merl ovla AR X|ofw- Qo)A LA
I EICEH( Van Hoof et al.,2009:1959)
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@ Color Rendering Index(CRI)

HMMo Mo 2700KY AL 85Ra0| ZHEEICL(Van
Hoof et al,2009:1963) XA &o| IAMA 0| 1000|222 AHAHAN
O 1000 7MtE45 XAl AMEo| 2 -SHA ECt

(2) International Standards for Lighting
Ko FAl20Me] AEY HES 2T
42 sioiM 2D As DB d2HF,
(healthcare) M=tz A, 2XH0f (barrier-free)
USFo Ciet =FAY7|EST BB, £t

ﬁ()H-l — -
SSHLE Mste =k, M2E A MYl oItk

ujn

ro

@ lluminance Level

QU HoA S| KRS I3 Ho| YYH NG SHI
BEo) HED 4+ U EFARIITL CH7t UCkTable 5)
Xojiolo] AlZHY 7|5 I HEZ 4 Y& [ESNAQ)
'RP-28-2016, 0l FZHAIZITH DHALE 9Bt B840l =
T MYEHADS FP 200ux HYXHTY FP

750lux0| HZ =Lt (Lighting and the Visual Environment for
Senior Living,2016) EESH X|Oj-Ql0| ME|SHE 7|5 X| 0
HAEZE = U&= TDIN SPEC 67600:2013-04, 0| A| QAO|ZA|
Ho| A S8AH Y2 === Z|4 500luxz AFEIL.
(Biologisch wirksame Beleuchtung:Planungsempfehlungen,
2013) TEN 12464-1, 5! TDIN EN 12464-1,0|A 2|2} izt
ZOo| FZEA|ZtCH FEEEFO| ZE & Z4ZF 200lux 3 1001uxO|
Ct(Light and lighting-Lighting of work places,2002;Licht
und Beleuchtung, Beleuchtung von Arbeitsstaetten,2002) $t
H X|oheQlel At 8 de|sty 7|59l X0 dEE =
A ZYHEY7|1E2 B =832 fIe "VDI/VDE
6008-3 | 2A FIZHA|ZI| 287HAQ| =E= 200-500luxe 2
S EICH(VDI/VDE6GO08-3, Barrierefreie Lebensraume,2014)

@ Color Temperature

Mz = TDIN SPEC 67600:2013-04,0iA Q|2 A|M
o FLAIZT SEAHEL| M2EE |4 5000K= HESHH,
T'VDI/VDE 6008-3,0|Me FZO§ M2etAdol FZHA|ZtTY
S87HAo| M2 2 3000-4500K2| 2HHAM-BHAHO = 23t

C}.

ot o

@ Color Rendering Index
AN s TEN 12464-1,1F "DIN EN 12464-1,0{ A

BFOHE |RHAYO| FZAIZ HMY2 R,=800]Ct

- "1O0O 1=

=2 (243 45 20184 12¢ 79



912 SYSHH, 2 S0 LA SE8HE Lojut HEH Mot Fo|H M, A E HIRS o™ X
O| AZH J|ls XE I8 200-750luxe| =L 9f, AMz|sHA S29| X5}7t LIEFCE (Birren,1978,57) Q70| A Ao Etx
7|5 X&ZE %I5i 1000luxe| == 3 2700-8000K2| M2 220| Z&H Z2f8E 40| LtEtLt= ZO|Ch A0 M2
Tt HEEICL UB, DX WTHHS IR A0l HE  AWY ZEL JUNAOAM| HE2ST I AT oF)
sl 4, 2XH0l(barrier-free) Aiztstzd 9l AlLYRIQISIA ohed X AlZ|E2(Meerwein et al,2007:72) CHAA20F 2= EhE
YHYIITSOME A2 75 RS I8t FUNUH 3 22 MHBHL A=l A CfH|E XZtets 522 A
7120 200-500luxe| Zof WS 7|5 XS fIe SHAIZ = QUL WEtA KO FAEOAM Chxz=2 THYA
500luxe| =& 3! 3000-5000K2| M2 &7t HFEICE shaX o Mix{A =l MxHX|Z Sl Zo|Zof CHst X|2f0| Hfefot &
TN HEE = 22 ZEAYVIESUHM HEEE =7 Eiel XIDH=QIoAIM SZXHEHS d2AIZICE X|Of 2 LAl
BCt A LIEFHCE oHE St MHEE TKSA 3011,0M= 2ol o LAl 7 & StLhel ‘Eat 22 2hF'(homelike)
QAR =5 HAY BUAO Tt SYUSHH 2t M| M E X7H2 HRAES FHAZ|I7|E St= Ao
WY, S, AT d2HolH S Z=0f XA 60lux, &1 Tt 2 2(monochromatic) M2tz 2 X|OfRFA|H0| gt
150lux 8! ®W 100lux HEo| O/efst =x=0| Mt ZHE X SlX| (L= 9|0 2M|SHEL(Cohen et al,1993:12;Holfeld,
orst ULk 2013:194)

4.2 Application Characteristicts of Color (2) Color Contrast
HAIE AMEF AtOJOff ACHH|7} A X|OHL=QI0| 4] H

1) Qualitative Application Characteristicts of Color 7|7F 7 e H7HRadzey,2014:147) HO{FX0|, X|OfQ

KO QQEA| MO Q] AHKO| AJAIR e MAK g Kak AEo| MStAO|AM MCHH|E X| @IStz & otCt MrOiH|= 32t
N E4oz PEY =05t of B Mxlol MY Mg £y MA A STl THE S TISHUM Xbjeolel 3
2 TR BE|, CHEIY K|, RTPEol g o Mae x| UXIEHE XS E0 J228 YHE ATE|7H RS
| CHIFRFO| MAMA|S YA, IHEIC| BYK, 2|1 X7|AlEA SUC| FM7F FHEX| = M 2tEd2 K| EE HAo|
(idenfication)S 9|8+ A4 Xt} X|Qo] EAOZ LIEFLIC} X|Chet FekS O[X|A| E L} Calkin2 X|OHRAA| 0 M2] A|
(Table 6). 2k Cfbl 2t (visual contrasts)0fl CHSH X0§i= QIO = BRetTp

S FEotl AASH 75 P20 ohe MRleh 2+
(1) Non-monochromatic Color € AZH CH|Z0] ERSICH FEotCh(Calkin 1988:45) Al
QMXMoR KUHRYAIMOIME A ALRS K| UBiCH 214 OfH|zo] ZEa O =2|X 282 ofsi=7t o]
AuiRoZ Ml Ol RojML UZo| zziste aepsp  ARDTH O BIEISHH 2sio, Xojzolo] AYWEE STttt
[Table 6] Qualitative Application Characteristics of Color for Dementia Care Facilities
Calkins &VC\/Z:;?an %(L)Sae; Brawley | Brawley Utton SGch;r;(\e/i;jgeerl— Marquardt DSDC Hofeld
(1988) (1991) (1993) (1997) (2006) (2007) (2009) (2012) (2013) (2013)
Demented| Demented |Demented| Demented | Demented| Demented Elderly Demented | Demented |Demented
Elderly Elderly Elderly Elderly Elderly Elderly Elderly Elderly Elderly
non-monochromatic
Color i i © i i i i i i ©
color contrast ot - - O O O O @) O O
color cues 02 O O - - - 9) - -
different color o ) i i i o i i i
for idenfication
yellow and red colors O - - O - - - - O O
non-blue colors - - - - - - - - - -
non-patterns - - O O O O @) O O @)
lvisual contrast
2orientation cue
80 AHAAIMHoMel XS Qs WAKHo| A|ME Hg S0 et i



7| M2 O|C}. MCiH|= X[Of=QlofA AHUE MBS =2H S XpMO| S 2 Th= ZE YA YEE 2|1 Jts
hEIt Yoo =  EXO0|Ch(dsdc,2013:27;Holfeld, ok BEA R EotCh KO Qlo M 2 HEO| A= MAMS| &
2013:194) 0|Z A|ZHR CHH|Zt| S MCjH|o] EMO2  Ag|7| IJ20| MTIME ks CroFst 2 QIX|THME o
OFXHE| O (Brawley,1997:111), MIHiHE XIDIRYAIMOIM &  Lio| BAMSE pHste 20| anNo|ch HA Y7E O
It HtEfo| HAR, Bt Fo| HAR, 2|1 BiZdt 7kALO 2 ASHA LIEFLEZ| RIS, =0l & == CHH|ME 2o0F1,
o A HEEICHTable 7). F7HM o= HiZnt Q& OfFol 4G I8, 24, 7190 = THol, 0|82 &£ XY, =
Of, #7] 3 MITICH AtO|2| ZtAOME AMCiH|7F Eadirtn Zt Q4 HZ a4 St 22 OHE AXITHMeE & Ag St
AR EICE C}.(Calkins,1988: 64;Cohen et al,1993:211;Cohen et
MCjH £ Hi2ISte KO0l 9B AXTI0IMC BRI  al,199179) E3 HAZ 77| gt 27| Qlof vjsiste =
M & StLtel MERM(color cueing)Zt  ElCh(Cohen et T de dAE FAsH| I8l 25 B2 FHOIM
al,1993211) MCIH|IS S3F MEtAE XEAO| BZHo| stolN  2EE OIS TESFASS MAYE Sof 4ET 4 Y=
[Table 7] Color Contrast for Dementia Care Facilities
I. Color Contrast in Dementia Care Facilities
Between Wall, Ceiling and Floor Between Wall and Door EERTTE AUV

and Their Back

_:' E8 E10

Ell E1] E1l

11 |5

E1l E13 E13 E7
—
E12 E12 E12 E13 - - E14
]
II. Overview of Dementia Care Facilities
Care Facilities City Country | Year Care Facilities City Country | Year

. Seniorenzentrum
El| Haus Heideweg Magdeburg | Germany | 2004 | E9 Gustav-Wermner-Stift Ravensburg |Germany| 2004

Bad

E4| Demenzstation ZfP . Germany | 2003 (E10 Reha-Zentrum Isarwinkel Bad Toelz |Germany| 2005
Schlussenried
E5| Demenzstation ZfP Ravensburg | Germany | 2004 |E11 Danuvius Haus Ingolstadt |Germany| 2004
E6 Krankenhglm Wetzikon Swiss | 2001 |E12 FF Pflegeheim Huefingen |Germany| 2007
Sonnweid
E7| Gradmann Haus Stuttgart Germany | 2001 |E13| Kompetenzzentrum Nuernberg Nuernberg |Germany| 2007
E8| Kompetenzzentrum Forchheim Germany E14 Haus im Park Bremerhaven |Germany| 2005

=50243 45 201844 128 81
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o |= KO0 A A2t S| dAX=e4a2 &
otk gEte = XS Pl &4 RS2 AEYHA
BlE 4 AM='22AM, 0] A2 282 S50t ME ME,
QIEE MH, MH|A 37te2 7= 2 A E S A=1 &
EAE H|aspohs HHH, FrHHoz Mot tiH|MES 3
St SR AXTME MSSt= AS 20|BCf(Cohen et
al. 1993:13)

(@ Contrast in Lightness
UL oZ MjH|E M2 CHE FE, Mz 2 A4y ofy

= S
£ Edff 225}t (Meerwein et al,2007:34) K| Q1S <
oF MOjH|l= OF @& ! Mzof CiH|Qt 2 HE =2l
Ch. @M B (lightnessvaluetone)= 97|18 mChst= 7|&
o=z M Mol H1 OFFE HAISH=O|, Q2tel =0 7+
DIZICE 5 AIZE B20| 2 B2 8470 BE o)
£ Sl X/ ECh(dsdc,2013:23) H= =7 5L HEERY AHY
O MEEO|A LRV(Light Reflectance Value)Z HA|=ICt
LRVE2 0 1002

HE| 100 AJOJ0] 0|0, 02 &4 ZHEMT}
o

@ Contrast in Saturation
Ao Q2 =EN7I FHHYX|D SFHHX|HM K=o

2
2 M2 Xojeolel =0 =2|FYsHAH Eo|22 Ax{Eo
Z SUXZE 2t MEM=Z 0[83H= AO| Ofe &
HEtH o2 M=ol MetFoA Do ZM

Of L-XXto| HotE H| R &, 2, BAIZ 8
TE5t=0 =ZHHO[Ct HO|X| Ao H= Hofl x|
24

EE =M 2SS ASHD, 20 O e A

_J
C mo 4

b

> >t
Hor

fjo

(3) Long Wavelength of Yellow and Red Colors

Ko FAEe| M 2Z0M M (hue)nt 2HEs) Fotge
H

I>

S I HMH RS XYSES BHCE £0| LBt QIsy A
HEoA M2 B S20| BX MEn, OixgoRE
Mg g 50| K3}E7| 20/ HA 9l =2 Fg
Moz ¢ MKALS Q33 HMI HxsH ol
Ch(dsdc 2013 :26) g3 24 QU B4 W2 X|jolo]| b=
EE3| S097| W20 A SHXIH, KA, M, o
RIAY, Z0M S} 22 THEst Mo| MBEIC Mty 28
S b2 HA 9 BEL OiESD He M2 QX3 oS
2 MAS HEoz LyjK|oE A mAY MAD} o
ot L7ig Fe AONRIE B0 TS AT e e
MEQ| A E HMI™MoZ HAESICH(dsdc,2013:23) HIEH| =

82 XHQYA|Lo|Ae] XBE Qe W-MxH AEH HE S0

-
o

&

2 2} MK

TIEfOF Al Al

—

4o 1z 1o qmjo rr rr
o W0

=

4) Exclusion of Short Wavelength of blue colors

2 X|oj 2 FAIZ20A KO QI0A FeigS =7A St

rn
oA

re mo

> ki H

>

Z P

X g
I

|O

pe 1 o
o
NS

T
—_

4T |
J

o
[

B

fo| YMA ol M2 X|Yotrt. A B BHEAY

B2 BN AP AT ol 7Y

2 832 WA stk =AM(medium green)
=2|5lCk(Hedge et al,2007:25) Jd2{Lt AL

oA 2HLXE ?lct Joig= 2= A2 Of

(5) Exclusion of Patterns

EESH X|OjL FA|EOM THEC| AFES KB OF
C

o
>t

o= PA S STl HFA7 SRS
of 24Tl miEel AR E92 X|0jelS 0 SEAIZICE
K| O &= 21O A| BEgs T WH2 X0l ANE =
Ol 222 M == 7|5ty IiH, =1t 2= = %
= MelE, g9sts Xof 20|11 R7|MY HOl= 4 EF
Y, 32| HAHL FeoF & HXE 20|z LRO|L; HIFO]
S 0|Ch(dsdc,2013:27) 2Lt O2{F HEIRHLE o)Xt =
S22 FOZ ALESHX| %=Ch(Holfeld,2013:194) HFEFX{O|
I o 8% 0| HtEQ| B Xo|= 2143}
7=

M(identification)

ol 3
el = O Z2EHQ dgs st22 AH7|AEd
= = XYo=& oitt =22 EH i
0| O Mo o8 o 523 =2
2 & b M= X7|AEE RIS THA
(identifying cue)7} /B2 XtAlO| RAME £ FHSHY| ¢
&) 7T, HE, AT U TS IR Ho| M2 CrH 7Y
StCt(Cohen et al,19 93:210) 222 EH CrYst Alo| M2
= 4R0= XHLO| fIX[oh 2| RIK|E 7|Y5H7| EE=E
cj=2 Moz eFE Ol Ert
(Calkins,1 )

CESE QIZH2 M A Sl H[M S M0f| Cie 2ot 2|740] Rle
D2 X QolA HAol Mol Ciot MEHHES Fe= A2
042 SREO|CE Ol K| RYA|MO| KMo X|ojolo| 7}
OIM MM B "hgsl3== Z40|Ct(Calkins,1988:50) 2L}
MYC 2= HE AESSH=0 2K $E2 RO
ofTof AFBRE 7I7E HIRS 7HYH 82 SRR
S Xp7| MY, otetet, Bzt Sl H2a4 242 M 2%
718 Z=Z2E0| O|=2A 2ok
nks,



2) Quantitative Application of Color

1A

ox 2o 2 12

=271 1o=2 — "1
g EM2 F&0l(barrier-free) C|AQIC| M Al A

H|(visual contrast) 2t& HZE7|&=1} ZHAEICE O] HEY

KO LA OA Q] A|E™ ®MES Qo MRl MEk
xH

N

m 1A

Hlo| 2|4 9IS

2 AlAEolel #Hel WE 5= 3=M|0|Ch(dsdc,2013:25)
ME CHE Mf 2 AlZiCH[o] £|4 #9lE S o] DIN32975
Ol M= KX|s=(Kontrast), @=2| BS83000{| A= LRVX|=(Light
Reflective Values)?| EM4OZ LIEFACE KX|$= 8 LRVX|%
Ol Mol Mxf zt AlZtCiH|= =2 Xto|7t 7|FO|Lt.

=

(1) DIN32975

=9| DIN32975("Designing visual information in the
public area for accessible use;)= A|ZHOE Qe FEHOH
CIRt B BRIIZORM AIZFOW7 27k Mxf 2t
Azt CHHleb  mES| A4 04K9 £FEg AEG

TTE
Ct.(Boehringer,2012 :32)

(2) BS8300

A=9| BS8300("Design of building and their approches
to meet the needs of disabled people;)= A|ZXO0|E ISt
S0 Cixtel 2 HE7|Eez |0, MX| ZH AlZtCh
H| ZtAHBY XA 309| LRV(Light Reflectance Value)E #H7ZtsH
Ch(dsdc, 2013:25) F=2E 7|22l RNIB(Royal National
Institut of Blind People)2 £ =0 CHS}0] HEEH2 10LRVO| A|
Z} CfH|, 812 60-70LRVS| A|Z} CiH|Z, d2[ Aol 8
Z=cl2 90LRVO| A|Zt CHH|Z HASICH(dsdc,2013:25)

5. Conclusion

2
N
N

2t X|2H SFoM Al

o
=
SYEM H2s AMIoE

0
d

ofm
ot
N

Hu rjr rob ON ot

[0 = om o

Multi-Sensory Stimulation Environment)&
O ZR5IH 59| AlZH 4z @22 Mo Yat 4

9]
Xoje2ls fASt XNzH 280N 78 S2otthe o

il
rhJp
rict
Oux

*

1z

=
—

X2 913 LAMMO| ARF Hihe AlZHY
9 MBI YA B2 LEEICH Xoj=Ql 93t
oI {0t Q10f A 2

1%
i)l

>
_|u
r —
o B
-
rrnJ] B
=
(e]
I‘; ol
= >
o 0X
1o
=
>
mjo
m
of

2 0z 1r
s
Qo
14
fo
i
rr
ne

=

Ral
Mo g
o o
J
ofm
o+ 0
S O
2 0]
Rai
=2
i
e
1o
40 0
o
o M
=
|'I'IJ
0=
L]
03
=2
i
ro
ot

|0

2 LIEFRICE ok MxHol X228 Zit= Aled 71
[OH= QIO A LEEtLHE SZEXIEE Fof, 237 &
=
=

N
|otet Z#2 X[k
o Q| |

o
=

o rir
A0 ofm
el

J

oy
N
=
my!

k!

2) Xojeols 2ot & X2e LEEE(heliotherapy) S
FX|

>0
=2
=
ro
lo
>
HU
i
d0
ot
pus
Am
0x
rlo
ne
oH
do
IE
|0

ok

Olg1t SXz=2RHO| X}
EHoZ =ZEERUCE X|oj
(color therapy)Q| M|E £0f
2y U MY aHg 3
Sof Kloji=elo| x2S
2REEQ| CHYE M| Of
g 9 ey eYozsE
=it

3) 918 E012 Koja YA HoAel X
ANEY Mg S48 ¥oE Y BTN S4
AKCL KLY OISl XZE 2B

A
gaf ey

[

m
e
mo ok
=2

H
re
=

fot
O
=l

2 op
A
k1

uot ¥ M

qc W
m
1o

lo 2

rot

=z EE g
in o mo
0x
rlo
=
o

0z
4
3Q >

o

oo

o OH

oy |

lo IE
|o
Hu 4

1o
o
oo
Jjm
0x

op
>

o]

Hu

uT

e

|0
02 H4o oo ro ox rR oo >

ok 1o
L >
2z

oo 4

)

E
|
b
=]

ry
>

S

WU o r@ wE
of

H'I
T"r:u

[i=J e}

=13

=

0x
lo

LtEGE
o|0] 5H2|0i|l A

[T =1
o W,
i
_?1_

0

b

>t

rir
fot

rr 4o
rot
1l

o oA
&

Of(barrier -free
oM 385
LIERSCE O] AFIIZES0AM Al
S87{A0]| 200-500luxe| =}, M2
500lux2| Z=& 5! 3000-5000KCQ| A2 7t

N o
1= oZ

o ox i
1o

|0 mn
10
2o

Hu
ik
N
. ar
>

N 4o jm

>y
[~
>
[
i}

o

[H

ox & o or rot ox AN
mn
[l
0
Q 2 Jo
jin}

Rai
=
fo
02
-

oINSl KRS 93t Mafel ANN Mg
HAE MR S CHUZ A, Oyl
U HAf X

hl =
|9, CrobEel YMAE by

=l
=
kI
=
u
ot
—=—
>~
=
>+
p——
1o
2

1= Jm
Rl
o
02!
1=

bl
e}

fot

=

=
=|:=|
rm

=y
=

[
u

k1
Rl
N
>4
mE 1=
0x

=

(identification)S (st
Azt X|e| EHo= LIEIGLE X225 2o MR %
FCk

—
1]

L
L

E

St o

@ 4r rr o

1o
= 2 Zt0f(barrier-free) C|X}QlIQ]
H|(visual contrast) 2t2d HZAt7|&=0F 2t

Ch
Ch O] AEVIZES0M SSH2Z MZ THE MXY 2t Al

H
1
Hu
ok
00
m

Ir

M

N Ho=

L]

==

d

=2 243 45 20184 128 83



2| HelE 88t AU, Wt X=E

HYN M2 ENS £ DIN329759| KX|4=(Kontrast) 3! &

Sygt Mxpol

—

= BS83009| LRVX|#=(Light Reflectance Value)9| E40 =
LIEHGC S Y DIN32975= MK Zho| A|ZtTHH|S %|& 04K,
= BS8300= #*|A 30LRVO| =ZFo 2 HZAst1 QQALCH
= ATF0M= XOHQUYAEM K25 Tt H-Ax|2
WYY U WYH HE SHS WHoEW KBS U Y
iS4 AHQYAIMY HBots WHS DMe|EoCt
= AF0M I 2odT SH2E Bol Xoje Ao
Mol K2 Slsh WAKlol AlNY Xg SN2 Efz ¥
oz gAY X2 7|8te| X|oje Ao st A7t o

siselof o oz AlgElDh

Acknowledgements: This work was funded by Korea Research
Foundation in 2017 (No.2017S1A5A8020076)

References

Ahn, Ji-Hye; Kim, Jong-Du, 2013, “Theoretical Consideration on Color
Therapy”, Journal of Naturopathy, 2(1), pp.74-82.

Baulinks, 2010, Die Kraft der Farben in der Demenzpflege, 1386,
https://www.baulinks.de/webplugin/2010/1386.php4

Boehringer, Dietmar, 2012, Barrierefreie Getaltung von Kontrasten
und Beschriftungen, Frauenhofer IRB Verlag. Stuttgart.

Brawley, Elizabeth C., 1997, Designing for Alzheimer's Disease, John
Wiley&Sons,Inc. New Jersey.

Elizabeth

“Lighting:Partner in Quality Care Environments”,

Eunice, 2008,

https://www.

Brawley, C.;Noell-Waggoner,
pioneernetworknet/wp-content/uploads/2016/10/Lighting-A-
Partner-in-Quality-Care-Environments-Symposium-Paper.pdf.

Brawley, Elizabeth C, 2006, Design Innovation for Aging and
Alzheimer's, John Wiley&Sons Inc, New Jersey.

BS8300, 2009, "Design of buildings and their approaches to meet
the needs of disabled people-Code of practice",BSL

Calkins, Magret P.1988, Design for Dementia, National Health
Publishing, Maryland.

Campbell, Scott. S.; Kripke, Daniel. F.; Gillin Christian J.; Hrubovcak,
J.V., 1988, "Exposure to Light in Healthy Elderly and Alzheimer's

Physiology&Behaviors, 42, pp.141-144.

Cha, In-Ho,2013, Lighting Design, Sungkyunkwan University Press,

Patients",

Seoul.

Chung, Yeo Ju, 2006, “The Study of Therapeutic Art Education for
Children with Disabilities”, The Korean Society of Emotional and
Behavioral Disorders, 22(2). pp.239-262.

Cohen, Uriel; Day, Kristen, 1993, Comtemporary Environments for
People with Dementia, The Johns Hopkins University Press,
Baltimore.

Connell Bettye R. ; Sanford, Joan A; Lewis Donna, 2008, “Therapeutic
Effects of an Outdoor Activity Program on Nursing Residents
with Dementia”, Journal of Housing for the Elderly, pp.195-2009.

84 XDjQYAILO|M KBS 2ot Y-

Mfo] AlME

Cormack, Francesca. K., Tovee, Martin, Ballard Clive, 2000, "Contrast
sensitivity and visual acuity in patients with alzheimer's disease",
International Journal of Geriatric Psychiatry, 15(7), pp.614-620.

Cronin-Golomb, Alice; Corkin, Suzanne; Rizzo, Joseph F.; Cohen,
Jennifer; Growdon, John H.; Banks, Kathleen S. 1991,
Dysfunction in Alzheimer's Disease: Relation to Normal Aging",

"Visual

Annals of Neurology, 29(1), pp.41-52.

Cronin-Golomb, Alice.,, 1995, "Vision in Alzheimer's Disease", The
Gerontologist, 35(3), pp.370-376.

Day, Kristen; Carreon, Daisy; Stump, Cheryl; 2000, "The therapeutic
design of environments for people with dementia: A review of
the empirical research”, The Gerontologist, 40(4), pp.397-146.

De Lepeleire, Jan; Bouwen, Anne; De Coninck, Leen; Buntinx, Frank,
2007, "Insufficient Lighting in Nursing Homes", Journal of the
American Medical Directors Association, 8(5), pp.314-317.

Dementia services development centre, 2013, Designing Interiors for
people with dementia, University of Stirling, Dementia Services
Development Centre, University of Stirling.

Dewing, Jan, 2009, "Caring for people with dementia: noise and
light", Nursing Older People, 21(5), pp.34-38.

DIN32975, 2009,
oeffentlichen Raum zur barrierefreien Nutzung", Berlin.

DIN EN 12464-1, 2002, "Licht und Beleuchtung, Beleuchtung von
Arbeitsstaetten, Teil 1: Arbeitsstdtten in Innenralimen”,

DIN SPEC 67600, 2013,
Planungsempfehlungen”, Berlin.

EN 12464-1, 2002, "Light and lighting - Lighting of work places -
Part 1. Indoor work places",

"Gestaltung  visueller Informationen im

Berlin.
"Biologisch wirksame Beleuchtung:

Brussels.

Feddersen, Eckhardt, 2014, Raumverloren:Architektur und Demenz,
Birkhaeuser Verlag AG. Basel.
Fetveit, Arne; Skjerve, Arvid; Bjorn Bjorvatn, 2003, "Bright light
treatment improves sleep in institutionalised elderly-an open
trial", International Journal 18(6),

pp.520-526.

Figueiro, Mariana G., 2013, "A 24-hour lighting scheme for older

of Geratric Psychiatry,

adults", Lighting Design+Application, 43(2), pp.45-50.
Licht, 2009,  "Licht
tageslichtorientierten Innenraum-Beleuchtung von Wohnungen

FiT fuer  Senioren:Leitlinien  zur
und Heimen fuer aeltere Menschen", http://www fitlicht.de/wp-
content/uploads/2013/09/Licht-fu%CC%88r-Senioren-2009.pdf.

Fritz, Melanie, 2013, Unterstuetzung durch kuenstliches Licht in der
Begleitung von Menschen mit geistiger Behinderung und
Demenz, BoD-Books on Demand. Nordersted.

Gasio, Paolo F.; Krauchi,Kurt; Cajochen, Christian; van Someren, Eus;
Amrhein, Isabelle; Pache, Mona; Savaskan, Egemen; Wirz-Justice,
Anna, 2003, "Dawn-dusk simulation light therapy of disturbed
circadian rest-activity cycles in demented elderly", Experimental
Gerontology, 38(1), pp.207-216.

Goodman, Chris; Watson,Lynn, 2010, "Design guidance for people
with dementia and for people with sight loss", Thomas

Pocklinton Trust, Housing and support for people with sight loss,

https://pocklington-trust.org.uk/wp-content/uploads/2016/02/D

ementia-Sight-Loss.pdf.

Ha, Jae Youn, 2002, Effects of therapeutic recreation on cognitive



function, depression, basic activity of daily life(ADL) in demented
old adults, Thesis for Degree of Master, The Graduate School
of Ewha Womans University.

Hadjri, Karim; Rooney Cliona; Faith, Verity, 2015, "Housing choices
and care home design for people with dementia”, Health
Environments Research & Design Journal, 8(3), pp.80-95.

Heeg, Sibylle; Christine Striffler, 2010, "Lichtgestaltung in
Pflegesettings fuer Menschen mit Demenz, Demenz Support
Stuttgart,Licht und Demenz", https://www.demenz-support.de/
Repository/dessjournal_1_2010_korr_Licht.pdf

Hegde. Asha. L; Hill, Caroline, 2007, "Meeting the Visual Needs of
Residents: Light and Color in Alzheimer's Care Facilities", Journal
of family and consumer sciences, 99(4), pp.21-26.

Hickman Susan.E; Barrick Anne L; Williams Christianna.S,
Zimmerman, Sheryl ; Connell, Bettye R, Preisser, John S,
Mitchell, Madeline C.; Sloane, Philip D., 2007, "The Effect of
Ambient Bright Light Therapy on Depressive Symptoms in
Persons with Dementia", Journal of the American Geriatrics
Society, 55(11), pp.1817-1824.

Holfeld, Monica, 2013, Licht und Farbe, Beuth Verlag, Berlin.

Holroyd, Suzanne; Sheldon-Keller, Adrienne, 1995, "A Study of Visual
Hallucinations in Alzheimer's Disease, Journal of the American
Geriatrics Society", 3(3), pp.198-205.

Holroyd, Suzanne; Shepherd, Michael L., 2001, "Alzheimer's Disease:
A Review for the Ophthalmologist”, Survey of Ophthalmology,
45(6), pp.516-524.

Hwang, Myeong Geun; Lee, Jang Won, Noh, Jae Yeop, 2011, Design
and Application of LED Lighting in Interior and Exterior , A-JIN
Publishing, Seoul.

IESNA,1998, RP-28-98, Recommended Practice for Lighting and the
Visual Environment for Senior Living, Illuminating Engineering
Society of North America.

Jang, Sung Ryong; Kim, Min Su, 2012, “A Study on Understanding
Color Therapy and Its Application through Various Methods”,
The Korean Journal of Arts Therapy, 12(1), pp.93-114.

Jee, Soo In,2016, "A Study on the Therapeutic Effects of Light for
Demented Eldery: focused on the visual and physiological
effects”, Journal of Basic Design and Art,17(2), pp.509-522.

Jin, Yeong Seon;Kim, Yeong Gyeong;Park, Seon Yeong(Translation),
2010, Clinical Geropsychology(Nordhus L.H.;VandenBos G.R.Berg
S,Fromholt  P.,1998,
Psychological Association), Hakjisa, Seoul.

Clinical ~ Geropsychology, ~ American
Jones, Gemma MM;Van der Eerden, William J., 2008,"Designing care

environments  for persons with  Alzheimer's  disease:

visuoperceptual  considerations”,  Reviews in  Clinical
Gerontology,18(1), pp.13-37.

Jung, Mu-Ung; Jung, Hyeok-Jin (Translation), 1997, Holding on
Home:Designing Environments for People with Dementia,
(Cohen, U, Weisman, G,1991, Holding on Home:Designing
Environments for People with Dementia, The Johns Hopkins
University Press), Kimoondang, Seoul.

Jung, Sun-Young; Kim, John Yong-Chull; Kim, Hye-Soon, 2011,
"Effects of Art Therapy on Visual Self-Expression, Verbal

Self-Expression and Picture Card Recall of the Aged with

Dementia”, Korean Journal of Art Therapy, 18(3), pp.1-22.
Kaeufer, Dieter, 2008, "Farben koennen Symptome der Demenz
lindern", Die Schwester Der Pfleger, 47(12), pp.1114-1117
Kelly, Fiona; Innes, Anthea,; Dincarslan, Ozlem, 2011, "Improving care
home design for people with dementia", Journal of Care Services

Management, 5(3), pp.147-155.

Kim, Dong Yeun; Yun, Zong Ho, 2003, "Effects of the Group Art
Therapy on the Behaviors and Emotions of Elderly Demented
People", The Korean Journal of Rehabilitation Psychology, 9(1),
pp.143-167.

Kim, Hwa Jung (Translation), 2013, Psychology and Color
Therapy(Birren, Faber, 1950, Psychology and Color Therapy:A
Factoral Study of Influence of Color on Human
Life, McGraw-Hill,New York), Dongguk Publishing Company, Paju.

Kim, Hyoung-Hee; Choi, Wae-Sun, 2010, "Effects of Group Art
Therapy with Color Experience on Recognition and Emotion of
the Elder Dementia", Korean Journal of Art Therapy, 17(6),
pp.1447-1472.

Kim, Hyun Min; Jeun, Soon Young, 2012, "The Effect of Group Art
Therapy through Reminiscence on the Cognitive Function and
Depression of the Demented Old People", 19(5), pp.1289-1312.

Kim, Jeong Hae, 2016, Power of Color, Tornado Publishing, Seoul.

Kim, Jin Han(Translation), 2003, Color&Human Response(Birren,
Faber, 1978,
Wiley&Sons,Inc)Sigongart, Seoul.

Color&Human Response, John

Kim, Seon Hyeon, 2009, Color changes my body : Color Therapy
controling body and moving heart, NexusBooks, Paju.

Kim, Seong Yoon, 2004, "Depression in Dementia”“, Dementia and
Neurocognitive Disorders ,3(1), pp.18-23.

Kim, Shin Mi, 1999, "The Effect of bright Light on Sleep of Female
demented elderly in a Community Care Facility”, Korean Society
of Nursing Science, 8(2), pp.225-236.

Kim, Yeong Gyeong; Ahn, Doh Wan; Jo, Myeong Ok; Kim, Dae Ran;
Kim, Myeong Ae; Kim, Ok Su; Seo, Sun Rim; Shin, Seong Rae;
Lee, Yeong Hwi; Lee, Ji Won(Translation), 2007, Physiological
Basis of Aging and Geriatrics(Timiras,Paola,S.,2002,Physiological
Basis of Aging and Geriatrics) Hyunmoon, Seoul.

Kim, Yeon Hwan; Cho, Se Eun; Jin, Sun Hee, 2007, “Case Study for
research How colored light impact on human body"Journal of
Korean Society of Color Design studies, 4(2), 75-84.

Korean Dementia Association, 2011, Dementia: A Clinical Approch,
, Academia, Anyang.

Korean National Committee of CIE;Hoseo University Converging
Technology of LED Lights professional personnel training
Enterprise  Organization, 2009, An introduction to Lighting
Design, kidari Publishing, Seoul.

Kreutzner Gabriele; Radzey,Beate; Striffler,Christine, 2010, "Welche
therapeutischen Effekte hat Licht auf Menschen mit Demenz",
Demenz Support, Licht und Demenz https:;//www.demenz-
support.de/Repository/dessjournal_1_2010_korr_Licht.pdf.

KSA3011, 2013, Recommended Levels of Illumination, Korean
Agency for Technology and Standards.

Lee, Ae-Young; Lee, Sun-Hwa, 2012, "The Effect of Color on Human
Physiological and Emotional Responses -Focusing on brain wave

=2 (243 45 20184 128 85



analysis according to color stimulation type"Korea Journal of
Counseling, 13(2), pp.779-798.

Lee, Jae Kyu, 2010, "A study on environmental design of special care
facility for alzheimer's disease", Journal of the Korean Society of
Design Culture, 16(2), pp.379-385.

Lee, Jang Ho; Kang, Suk Jeong; Kim, Ji Eun; Kim, Hwan; Seo, Su
Gyun; Son, Yeong Mi; Shin, Hui Cheon; Yeo, Jeong Suk; Oh,
Gyeong Min; Lee, Bong Geon; Lee, Eung Yeong; Ju, Ri
Ae(Translation), 2009, Handbook of Clinical Geropsychology
(Hersen M.Van Hasselt V. B.1998, Handbook of Clinical
Geropsychology,Plenum Press.New York)Sigmapress. Seoul.

Lee, Yeong Hui(Translation), 2003, Color Power (Miller-Mees, Elke,
2000, Farben:heilsam und gesund, Droemersche Verlagsanstalt.
Muenchen), Bertelsmann Korea, Seoul.

Lee, Yeunju; Lee Keunmae, 2018, "The Effects of Collage Group Art
Thearpy on Congnitive Function and Depression among Elderly
with Dementia”, Journal of Rehabilitation Psychology, 25(2),
pp.243-258.

Lim, Man Taek(Translation), 1996, The Psychology of color and
design (Sharpe, Deborah T, 1974, The Psychology of color and
design, Nelson-Hall Inc Pub.) Taerim, Seoul.

Lyketsos, Constantine G,; Lindell Veiel L;Baker, Alva; Steele, Cynthia,
1999, “A randomized, controlled trial of bright light therapy for
agitated behaviors in dementia patients residing in long-term
care”, International Journal of Geriatric Psychiatry, 14(7),
pp.520-525.

Marshall, Mary, 2011, "Designing balconies, roof terraces, and roof
gardens for people with dementia”, Journal of Care Services
Management, 5(3), pp.156-159.

Marquardt, Gesine; Bueter, Kathrin; Motz, Tom, 2014, "Impact of the
Design of the Built Environment on People with Dementia: An
Evidence-Based Review", HERD, 8(1), pp.127-157.

Meerwein, Gerhard; Rodeck, Bettina; Mahnke, Frank. H. 2007,
Farbe:Kommunikation im Raum, Birkhaeuser Verlag AG. Basel.

Mendez, Mario. F; Mendez, Michelle A.; Martin, Roswell ; Smyth,
Kathleen A, Whitehouse Peter J, 1990, "Complex visual
disturbances in Alzheimer's disease"”, Neurology, 40(3),
pp.439-443.

Moon, Eun Bae, 2011, Color Design Textbook, Ahn Graphics, Paju.
National Institute of Dementia, 2017, "National Institute of Dementia
Annual Report 2017", https://www.nid.or.kr/main/main.aspx.
Noell-Waggoner, Eunice, 2004, "Lighting solutions for contemporary
problems of older adults", Journal of psychosocial nursing and

mental health services, 42(7), pp.14-20.

Noell-Waggoner, Eunice,; Dupuy, Robert; Godfrey, Mark, 2011,
"Aging+Version:Daylight as a personal energizer", Lighting
Design+Application, 41(7). pp.30-32.

Okawa, Masako; Mishima, Kazuo; Hishikawa, Yasuo; Hozumi, Satoshi;
Hori, Hiroshi; Takahashi, Kiyohisa, 1990, "The Effect of
Phototherapy on Sleep-Waking and Melatonin-Secretion
Rhythm in Aged Patients with Dementia“, The Japanese Journal
of Psychiatry and Neurology, 44(1), pp.197-198

Oh, Sung Bo, 2014, Lighting Planning and Design, Jeju National
University Press, Jeju.

86 XIHRYA|LOIAS] XBE Qe W-MxH AEH HE S0

kS

rd

Park, Eun-Hwa, 2015, "Effects of the heliotherapy on the impulsive
behavior & sleep of elderly with cognitive impairment”, Thesis
for Degree of Master, Catholic University of Pusan.

Park, Pil Im (Translation), 2001, Color Psychology(Suenaga, Tamio,
1998, &% L5, PHP InstituteInc) Yekyung, Seoul.

Pollock Richard; McNair, David; McGuire, Brian; Cunningham,
Colm. 2007, Light and
dementia, Dementia Services Development Center, University of

lighting designing for people with

Stirling.
Professors of National Medical School(Translation),1999,General
Ophathalmology(Vaughan, Daniel; Asbury Taylor; Riordan-Eva,
1998, 15th Edition,
Appleton&Lange Publishing Co.)Hanuri, Seoul.

Paul,General Ophathalmology,

Radzey, Beate S. 2014, Lebenswelt Pflegeheim, Mabuse-Verlag,
Frankfurt am Main.

Riemersma-van der Lek, Rixt F.; Swaab, Dick F.; Twisk, Jos; Hol, Elly
M. Hoogendijk, Witte J. G,; Van Someren, Eus J. W., 2008, "Effect
of Bright Light and Melatonin on Cognitive and Noncognitive
Function in Elderly Residents of Group Care Facilities A
Randomized Controlled Trial", JAMA, 299(22), pp.2642-2655.

Satlin, Andrew;Volicer, Ladislav; Ross, Virginia; Herz, Lawrence;
Campbell, Scott, 1992, "Bright Light Treatment of behavioral and
Sleep Disturbances in Patients With Alzheimer's Dissease”,
American Journal of Psychiatry, 149(8), pp.1028-1032.

Sato, Yoshihiro; Norifumi Metoki; Jun Iwamoto; Kei Satoh, 2003,
"Amelioration of osteoporosis and hypovitaminosis D by sunlight
exposure in stroke patients", Neurology, 61(3), pp.338-342.

Elisabeth; Kaiser Gudrun, 2009,
Licht+Farbe:Wohnqualitaet fuer aeltere Menschen, Kuratorium
Deutsche Altershilfe, Koeln.

Shikder, Shariful; Mourshed, Monjur;Price, Andrew, 2012,
"Therapeutic lighting design for the elderly: a review",
Perspectives in Public Health, 132(6), pp.282-291.

Sinoo, Marianne; Van Hoof, Joost; Kort, Helianthe S.M., 2011, "Light
conditions for older adults in the nursing home: Assessment of

Schneider-Grauvogel

environmental illuminances and colour temperature”, Building
And Environment, 46(10), pp.1917-1927.

Song, Young Joo; Lee, Keun Mae; Kim Ki Bo, 2012, "Influence of
Group Art Therapy Using Molding on Cognitive Functions and
Depression of the Elderly with Dementia", Journal of Arts
Psychotherapy, 8(3), 23-45.

Statistics  Korea,2018,  "2018
http://kostat.go.kr/portal/korea/index.action.

Statistics on  the Aged”,

Torrinton, Judith M,; Tregenza, P. R, 2007, "Lighting for people with
dementia", Lighting Research and Technology., 39(1), pp.81-97.

Radouil; Michael,2014,
abnormalities in Alzheimer disease"”, Survey of Ophthamology,
59(4), pp.414-433.

Van Hoof, Joost; Schoutens, Antonius M. C,2007,"Van voorlichting

Tzekov, Mullan, "Vision  function

tot verlichting,Licht voor ouderen en mensen met dementia”,The
Netherlands:Vilans,Utrecht.

Van Hoof, Joost; Schoutens Antonius, M. C,; Aarts, Marielle, 2009,
"High colour temperature lighting for institutionalised older
people with dementia", Building and Environment, 44(9),

=



pp.1959-1969.

Van Hoof Joost;Westerlaken, A C; AartsM P J ; Wouters,E J M;
SchoutensA M C; SinooM M: AriesM B C, 2012, "Light
therapy:Methodological issues from an engineering perspective”,
Technology and Health Care, 20(1), pp.11-23.

VDI/VDE 6008-3, 2014, "Barrierefreie Lebensraume - Mdglichkeiten
der Elektrotechnik und Geb&udeautomation”.

WHO ICD-10,2016, International Statistical Classification of Diseases
and Related Health Problems 10th Revision.

Winchip, Susan, 1990, "Dementia Health Care Facility Design",
Journal of Interior Design Education and Research, 16(2),
pp.39-46.

Wojtysiak Andreas; Lang Dieter,2010,Physiologische Grundlagen:
Biologische Wirkung von Licht auf den Menschen,Demenz
Support  Stuttgart, Licht und Demenzhttps://www.demenz-
support.de/Repository/dessjournal_1_2010_korr_Licht.pdf.

H2 20184 109 159
1A AlAFREE : 201814 112 09Y
ATHEPY YL 2018 118 09

300 o AAF B

=2(243 45 2018 128

87



