ENVIRONMENT AND AGING IN JAPAN
A Review of Recent Research

STEPHEN VERDERBER is a professor in the School of Architecture and adjunct
professor in the Department of Health Systems Management at Tulane University. He
is a principal of R-2ARCH/Los Angeles and New Orleans. His work focuses on evi-
dence-based design in architecture, on explorations of the therapeutic amenity of the
architectural environment in relation to human health and well-being, and on future
international trends in architecture, design, and health. He holds a doctorate in archi-
tecture and environmental psychology from the University of Michigan.

JEUNG-HAENG SONG holds a master of health administration degree from the
Department of Health Systems Management at Tulane University, and he lived in
Japan for eighteen years.

ABSTRACT: Over the past 30 years, environment and behavior research in Japan has
paralleled the international growth of the field. Unfortunately, despite noteworthy
periodic efforts to cross-culturally bridge language barriers between English- and
Japanese-speaking researchers, public policy makers, planning and design practitio-
ners, and students specializing in this subject area, significant communication obsta-
cles persist. In response, a literature review is presented of recent research in Japan on
the subject of environment and aging. The review spans a 17-year period (1985-
2002). The objective is to enhance international communication, stimulate collabora-
tive work, and foster appreciation of the broad parameters of the dramatic trends in
aging occurring globally.
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Environment and aging has evolved over the past 3 decades to become a
distinct subspecialty within the field of environment and behavior. Research
and professional practice activities have expanded, resulting in a broadened
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manifold of concerns. Issues addressed by researchers, practitioners, and
public policy makers range among the design of therapeutic environments
for persons with dementia (Calkins, 1988; Cohen & Weisman, 1991; Day,
Carreon, & Stump, 2000), significant advancements in theory (Lawton,
1980; 1985), universal design (Preiser & Ostroff, 2000), and postoccupancy
evaluations on emerging building types for the aged, such as assisted living
facilities (Regnier, 1997). The vast majority of this work has been the result
of interdisciplinary collaboration. In fact, it is arguable that this subspecialty,
with its vast English-language literature, is perhaps the most mature of any
within the interdisciplinary field of environment and behavior.

Aging, of course, is a phenomena not isolated to any one nation, language,
or culture. Nations around the globe are attempting to cope with unprece-
dented numbers of persons who will live longer than ever before in human
history. In response to this pervasive trend, the generation of new knowledge
in environment and aging is occurring around the globe, with cross-cultural
language barriers continuing to pose significant challenges to those who
conduct work in this area. In many instances, a form of unintentional ego-
centricity ensues by default. In many instances, the increasing dominance of
English as a universal business language has had deleterious effects on re-
searchers seeking to learn about recent advancements occurring in non-
English-speaking cultures. The subspecialty of environment and aging has
not been immune to this condition. Japan is a case in point.

In Japan, the Man-Environment Research Association (MERA) functions
in parallel with the North America-based Environmental Design Research
Association (EDRA). Annual and semiannual meetings take place at various
locations within Japan. Across the field in general, a strong tradition of inter-
disciplinary Japanese research has evolved over the past 30 years, resulting in
a vast Japanese-language literature consisting of textbooks, research reports,
conference proceedings, doctoral dissertations, and peer-reviewed journal
articles. Numerous Japanese researchers and research-oriented architects are
conducting work in the area of environment and aging. Many of these indi-
viduals, although well-known in their field in their home country, remain
unknown beyond Japan. Recently, somewhat-successful steps have been
taken to break through the language barrier, notably the international MERA

serving as host institution during the first author’s residency in Japan in 2002. This re-
search was made possible through the support of the international scholars fellow-
ship program sponsored by the Japan Society for the Promotion of Science (JSPS).
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conference held in 1997 at the University of Tokyo (Takahashi, 1997). Fur-
ther efforts, however, are necessary, on a more consistent basis, for the
advancement of the international research and professional practice commu-
nity. The intent of this discussion is therefore to enhance international com-
munication, to stimulate collaborative cross-cultural work, and to foster
appreciation of the global dimensions of the dramatic trends in aging taking
place in many societies, Japan notwithstanding.

The following discussion consists of a review of the recent Japanese liter-
ature on environment and aging. This review covers January 1985 to April
2002, a 17-year span. The review was conducted while the first author was in
residence at the University of Tokyo in 2002, made possible through a fel-
lowship sponsored by the Japan Society for the Promotion of Science
(JSPS)." Publications and reports, including books, conference proceedings,
and journal articles culled form the extensive body of Japanese-language lit-
erature on environment and behavior, were perused. A process that could
have been overwhelming was made far more coherent and manageable by
electing to draw upon the concise format developed by Day et al. (2000) in
their comprehensive review of empirical research on the therapeutic design
of environments for persons with dementia. Specifically, the format of their
Table 1, which aptly summarized the various studies reviewed, their scope,
and findings, has been directly adapted to the present discussion. Ironically,
and presumably attributable to the language-barrier dilemma, Day and her
colleagues opted to include only English-language sources in their review.

RESULTS

Table 1 presents the publications chosen for inclusion in the literature
review, with key background information and findings presented. These con-
sist of the description of the topic and scope of the study, the concept of the
environment expressed in the work, the focus of the study, the research
design and sample, outcome measures of well-being, physical environment
features, and major findings of environmental impact on well-being. The vast
majority of studies centered on design or physical environment features that
make extensive use of behavioral mapping methods. This framework is
adapted from Day et al. (2000). Only peer-reviewed publications are in-
cluded, thereby narrowing an initial list of more than 150 publications to the
109 reported below. This decision was made to ensure compatibility and
equivalency in quality with comparable English, peer-reviewed publications.

(text continues on p. 64)



*ANAIOE [B100S Jo swialsAsgns
a|diyinw jo anpioddns sease uow
-woo Aq pasuanjjul saAnoe Ajleq
‘uonpuod
Buiyyeg-a1d pajyeay ul syalgns
0} paledwod sainjesadwa} ups
pue ainssaid poojq peseaioul pajl
-qiyxa ‘sporiad Jabuoj Jo} uopuod
yleq 10y ul pesiswuwl sjoelgnsg
*UOIIPUOD P|OD Ul PapI0dal S|o
-A9| POO|Q PUE S|aA8| HOJWOdSIP YbIH
‘uspplipaq
awi} }sow sy} puads pue saliAloe
Ajrep jo abues y1samolreu Jqiyxa
SNJels Yieay Mo| Ylm suosiad
*S9OIAIS 9IBD SWOoY
-ul o asn ‘snjels yyeay ‘Buiel
-yreq ‘sjesw uo siseydw3 ‘suoned
-l|dde a1nin} 1o} paurelqo yoeqpes
‘uoreoojal Jaye
pue a1ojaq Ajjusiayip pasn seoeds
|BI00S "JUSWIUOIIAUS WOO0J S,8U0 JO
uoneziuefioal yueoyubis pasneo
A)[19B} UIyIM UOIEOOIS WooY
‘saAleniul Buljepowal ul sal
-uioud pue ‘spoylew Buiyyeq ‘yusw
-anow Jo sadA) ‘ebe :s10j08} INO}
Jo sisIsuod soualadxe Bulyreq ay L

Je [einjosnyole
‘syun Buiall dnoss

‘s|ons| ainyesadwa]

Jun Bullem@

‘sjuswiede pajsisse Ajdlgnd

‘wooipaq areald ‘Buinl dnoig

‘swoolyjeq
pajepowas SNSIaA pajapowalun

*AJIAIOE [e100S UO Woolkep
10 8IS pue uoneInBiuod Jo 10ay3

"Joineyaq Buiyreq
pue wooi Buibueyo sjuspisal
uo juswdinba Buesy jo 10843

'Snje;s yiesy
0] aAnejal sulaned Ajanoe-des|s

‘S8JIAISS JO uohez
-1l isnjejs yjeay Jo Juswssassy

“(av) Buiny Ajrep Jo s:
uodn uolIEeO0|a) WOOJ JO ddUBN|U|

‘Bupiel-yreq jo sadAy
pue ajes 0} anle|as sdnoib anl4

‘AonIns (4NS om}
ul sjuspisal €6 Juswiiadxa-isen

‘Renins ((4NS) senjioey Buisinu
PaJ|INS Ul SUOIIPUOD JSJUIM
ul swool Buibueyo 1sod-aid
pajeayuou uj dnoib suo pue
pajeay ul suo ‘pasedwod Gg
Jo sdnoib om} ‘yuswadxa-Iseny)
"Ronins ‘a1ed [euonnyisul
-uou ul 96 ‘sbuimes awoy
uj sfen| ul gg ‘Areip deajs
pue weibnoe Juswiadxs-ISend
‘Renins
‘Juswiuianon) ueyjodosopy
ofxol Aq ying sbuljiemp yuninw
Joad JoAlIS, 21 Ul sjuapisel 62

‘Aonins ‘sieak inoy
SS0.I0B palpns awoy Buisinu
ul sjuspisal 9¢ ‘Apnis [euipnybuoT

‘Renins {Apuspuadepu bul

sjuepisal /| ‘uswpiadx3-Isend

"03/9 (100g) ouen B
‘eAlwane] ‘eMeZIUSY ‘epeuEA

"03/9 (8661) BYBWEA
% ‘OUB\ ‘Ouny| ‘eploy ‘ouyo

"03/9
(1002) BanwiysIN 3 ewifeAiy

'03/9 (8661)
eINWON % ‘0bojeA ‘emeyiys|

4a/a
(6661) BOOY B “BUBqIYOEL
‘eseyQ ‘PelQ ‘eweho] ‘enou|

'4a/a (0002)
einwWoN % ‘ofojeA ‘ojowiyseH

Buinry Ajre@ jo seninnoy |

buleg-j1epm uo joedwy [ejuswiuosiaug
Jo (s)buipui Jofeyy

Salnjea4 Juswiuolinug
[eaisAyd

Buieg-lipm Jo
Sseinseag\ awoonQ

ajdwes ‘ubiseq yoireasay

Apnis jo snoo
uswuolinug o jdesuo)

Buiby pue Juswuoliaug ul salpnls abenbue-asaueder Juasay jo Alewwing

L 31avl

46



(panuijuos)

47

‘uedep
ur sawoy dnoib NOS 4o} |opow
ajoy "sanunyioddo aydsas apinoid
saouepioye Aoealld ‘Jusuiwoid
S80UBIBYIP [ENPIAIPU] "SIOINBYS]
Qv ul [eussse saoeds UOWWOD
‘syuapisas pasedw
Aoauboo Alybiy uo 1oays on
-nadeJsy} sey sjusplsas sjndeuou
Ylm 8jnode Jo ainjxiw ‘eoeds uow
-Wo9 Jo asn 0} pajejal SWoolpaq
ajenlld ‘Aep noybnoly) juepodw
Jsow aJe seoeds uowwoy ‘aoeds
Jo a@sn souanjjui saioljod [euonesado

"S9OINISS
[ewjuiw Buipinoid siejus0 [eins
0} ‘s80IAI9S JO |9A3) }saybiy Buipia
-0id $18}UBD UBGIN WOJ} ‘PapUBW
-W028al S18juad a1ed Jo sadA} ani4
‘sjuedionued jo afe pue snj
-BJS Yieay Aq pauiwialep ‘S|ooyos
ul swooisse|o paidnaooun ul
S19}U80 a1ed Aep ynpe ayowolid o}
papuawwooal saloljod apim-walsis

"9l oe
ises| 0} aAnoe Alybiy woy ‘Aujige
O S|OA8| DAl} OJUl PAIISSE|O SUJeNed

‘uayoyy pue “Aipune|
‘syjeq [BUNWWIOD ‘SWO0IPaq
aenld {sease Buinl dnoin

*Swo01paq ajeAld ‘swool
Kep pue suayoyy ‘swool BuiAi

‘Bumes [eINoaNyoIY

"SWO0ISSE|D JUuBdR/\

‘sbumes Adesay syun oujelen

‘seoeds UOWWOD
JO 8sn pue Qv Suapisey

Airep

JO S 10€ Sjuspisal
S[eAJajul eINUIW Q|
1e Buiddew Jeloineyag

‘snjels yieay
‘SBOINISS JO UOHEZIIN

"Joeju0D [euonelausBiau]

‘syuaiedul
pabe jo uonesadnoay

‘Renins

‘skep 6 10} S[eAISUl BINUIW O |

ye Buiddew [eioineyeg

"91-0U-10j210WOY] Ul sluspIsal 6
‘NDS ‘swiiadxe-Isend

‘Renins ‘syuspisal 7| i Wun
‘sjuepisal g1 1 Hun
‘sjuepisal gl :g Wun
‘syuspisal G1 1L wun

((NDS) shun ared

[eroads unoj Juawiadxa-1send)

‘Ranins ‘sweiboid
aseohep ‘Juswiiadxa-Isend

‘Renins
‘passasse sjooyos Alepuodes
pue Arewnd G| ‘uswiiadxe-Isend

‘Ranins ‘uoneyjiqeyal ouelsb
ul syuanedul g9 ‘Juawiiadxe-isenp

"03/9 (6661) eMmesebeN B
‘eueqIyoe] ‘eweko] ‘UeA ‘Nys|

4a/a (2661)
emesebeN 3 ‘ewelo]

S|

eyuawaq g

'03/9 (S661) EMEBO

"03/9 (6661)
ojowilng B ‘lyseynsyiy ‘ofuoH

oseD Aeq inpy 2

d3/m
(¥661) ouen B ‘eqeulys ‘Buen



*sjuapisail o} Ayond jsowin

Jo spaau aoeds [euosiad pue

Koenld eouapisal Joud syuapisal

uo pajepow ‘sbuiyes a1ed [euol
-nysul ul saijifenb eyjij-ewoy apIAcid

Heis

10} seouelsip Bunjiem Japioys ‘uon

-0BJOUI [BIO0S 8JOW QY Ul Jusw

-abeBue Jeyealf pue Bumes swoy
dnoub ur a1eo pazijen ul 910\

‘uonipuod arowald o}

pasedwod uoledojalisod suoles

-18Au09 @jnuiw snjd-g| ur aseaiou|

‘woolpaq ayeand ul sbulysiu

-in} umo abuelie 0} pamojje aJaym
sBumas ui aiow joels)ul sjuspisay

oW ale

SpJepue)s a1ed WNWIUIW aINsua 0}

sauljepIinb [einjos)ydle pue saoIn
-19S Paseq-awWoy pepuswWoday

‘9s|J OljeWwe.Ip Uo ale

BlUSWaP Yum suosiad Joj spasau
aJed Buisinu pue Jioddns [e100g

JUSWIUOJIAUS BwoY ay} ul Juasaid

poddns [eoisAyd jo |aAs] 8y} 0}
pajejel S| SSaUBAIa)e aied BuisinN

‘uonejndod pafe

|ejo} 0} pasedwod awoy Je sapisal

BRUBWSP YIM %0F 't [BUOHIppE

‘pazijeuonnyisul si BlUsWaP Yum
uone|ndod [einyoajaid [e10} JO %20°S

“usyouy
‘woolpaq ‘Buiyreq ‘eoeds
Joopino ‘aouapisal jo adA ‘ezis

"8IS WO0OJ ‘SI00PINO 0}
$S800€ ‘W004Pa ajeAlid snsion
piem uado ‘uoieInbiyuod yun

‘sBuiysiuiny
woo1paq JO UOIEOLIPOI

*S100PINO PUE SI00pUI
aoeds AJAlOE ‘wooIpaq paseys
snsieA aeAld ‘eouspisal Jo 8ZIS
“usyoIy
‘Buiyreq “Aoeand ‘ezis :sbumes
ased-awoy uj Jioddns [euonouny

‘sooeds
Joopino Jusdelpe pue Jousju|

‘sainjes} NOS

‘SeINqURE [eInjoaydle palajeld

1O JuBWISSBSSE Sjudpisay

"JOIABYSQ UONEZI[eUOSIad

‘uoneooljalisod pue -aid
SUONesSIaAU0D Jo yibuaT

‘pabe ay} 1o} eyep JUBWUIBAOB
0} ajdwes jo uosuedwo)

*91e9 JO [9A9T]
‘Joddns

B} {Joineyaq Bunepuem

‘Aunge jeaisAyd pue aamubo)

‘Joddns Ajjwey
‘sanjiqe [euonouny pue aAubo)

‘Renins
‘sbuimes a1ed awoy Ul euawap
yum suosiad ¢ Jo Apnis asen

‘Aenins ‘leydsoy jo1s1p
ul piem oLyelyoAsd ul enuawap
yum syuanedul og ‘ewoy dnoib

Ul BlJUBWSP YNIM S}uSpIsal XIS

‘Aipwoloos ‘Buiddew

[eloineyag ‘NOS Bulpueiseal)

0} PaLI9jSUBI} BIUBWAP YIM
sjuapisal | ‘[ejuswiiadxa-Iseny

‘Bumes ueaqun ul Apue

-puadapul BuiAl eRUsWSP YIM
1€9 Jo Aenins ‘juswiiadxe-isenp

‘Ronns ‘saipnis

ased / ‘AJo Jo sjuapisal £z Jo
Apnis yluow-9g ‘Juswiiadxa-Isent

‘Ajo [eans ur og | jo ajdwes

wo.} pejos|es a1ed awoy ul
sjuspisal 0} ‘uswiiadxa-iseny

‘Ronins ‘pajisselo enuawep
yum sjuapisal Juswiadx3-isen

4a/a (v661)
eweAo] ¥ ‘olowniep ‘eleqQ

'S1(8661)
ojownsiepy B ‘1Iys| ‘ereyeben

'40/a (1002) euy B
‘nzng ‘eyeAeH ‘lyseyeuny
‘1Bexy ‘1yoepy ‘elednsiep

"03/9
(S661) BPOUQ @ “BWUOH ‘Ouuey
"03/9 (v661) ouuey

4a0/a
(2661) BPNA 8 “BWIUOH ‘ouuey|

d3/9
(0661) BWUOH @ ‘BPNA ‘ouuEy

bulag-j1ep uo joedwy [ejuswiuosiaug
4o (s)buipui 1ofeyy

Salnjee4 Juswiuolinug
[eoisAyd

Buieg-lispm Jo
seinseag\ awoonQ

ajdwes ‘ubiseq yoreasay

Apnis jo snoo
uswuolinug o jdeouo)

(penunuod) | 3719vL

48



(ponuuod)

‘paynuapl A ouebeN pue oAxol
OJloW UsaMaq uolezI|iin 8dIAIeS
Ul S90UBJIBYIJ "SBIINISS JO UoNeZI|

-1} s8dUBN|JUI UONEDO| pUR AjUNW
-Wwo9 Ul SaN|Ioe} 92IAI8S Jo AlsuaQg

"JJels uo sjuapl
-saJ Jo @ouspuadep Ss9| puE sjuep
-1se1 Buowe suonoelsul pasealoul
pajowoud Jjels ‘snowouoine pue
Juapuadepul 210w swedaq sjusp
-1sal ‘Bujes mau ul syjuow 9 Joyy
ss9004d uoneldepe u juey
-1odwi Ajjenba aoeds uowwod pue
swooipaq ajeAlld ‘Ausianip ajhis
-ay1] @ouanyur sBuysiuiny a|qixa|}
pue ‘suondo wool ‘Aysienlp [eneds
1AV .Sluapisal ul asealoul
UM PaJEIOOSSE 8910U0 [BUOS
-lad "suoljorI8lUI PUE S8|0J JUSp
-1SaJ pue Jje]S paouan|jul SWooi
ajeald jo Juswabuele [eneds
*JOIABYSQ [BLIOJILIS) pUB
Auanoe Jeroos jo adoos Bujuapeoiq
Aq paidepe syuspisas ‘ueye Ajen
-1ul pasn Apuanbaly jou swoolpaq
ayeald o) Jusoelpe seoeds uowwon
‘PayiuSp! uoneuBW
-a|dwi Joj solreusds gg ‘sdnoib
XIS Ul PalJISSE|O SUOEDIPOW €/

‘uoneoo| ‘azis ‘edAy ‘solulo jo "oN

‘uapsebjoned
‘Alpune| ‘usyopy ‘seoeds
UOWIWOI ‘sSwooIpaq aleAld

‘uapJtebjoned ‘Aipune|
‘usyoln] ‘seoeds uOWWOD
‘syyeq ‘swoolpaq ajeAlld

‘senqupe
[EUOHN}ISUIUOU ‘SWO0I B}eAld

'9SI0U 40j09
‘ainyeu ‘WybiAep ‘swoos ayenlld
*uayolD| pue ‘9oeds uowwod
‘SWa)l 90USISIUIWS) ‘Wa)sAs
Aajes ||eo ‘abeubis Joop ‘@inyuing

EEINES
[eolpaw Ajiwey jo uopezijin

“1QV pue Ayjioe) Jo asn sjusp
-1sa1 ul Aydosojiyd a.eo jo sjoy

‘asn Jo
suJaped ‘paploodas gy Buiping
MU JO JusWSSasse sjuaplisay

‘Rujeriojusy
‘uoledIuUNWWOoD [eqlan
Jo susened yjejs pue sjuspisey

‘asn Jo suieped sjuepisey

Qv ‘swoy o}
suoleolpow siaquaw Ajiwe

"ABAINS {JX8)U0O UBQIN Ul SUSp
-uodsal 66z ‘Juswiadxa-1send)

‘Aenins {eouspisal
dnoub ur enuawsap yum
sjuapisel | ‘uswiiadxa-iseny

‘Aenins ‘eouapisal

dnoif ur equawap yum
sjuapisal 1| ‘uswiiadxa-iseny

‘AoAIns ‘s[eAssiul yuow-9

pue ‘- ‘-z Je payeadal Buid

-dew [esoineyaq ‘ewoy dnolb

NOS Ul Jjels 8| ‘enuawap yim
sjuapisal Q| ‘Juswiiadxa-isend)

‘Aenins {lealajul yuow-g

pue ‘-9 ‘- ‘-g 1e pajeadal

Buiddew [eloineyaq ‘NDS ul
sjuaplsal gg ‘Jyuswiiadxe-isend

"ROAINS ‘enuawap Yim SjuapIsal
peseg-awoy Lg ‘Juswiiadxe-ISen

d3/9 (9661)
ouewy % ‘lyonbiue| ‘ewnuesy

sbunes juswAodwy v

d3 pue
40/a (666+) emeseben @
‘eueqiyoe] ‘ewekol ‘Nys| ‘UBA

'40/a (0002) emesebeN
‘ewefo] ‘BUBQIUOBL ‘NUS| ‘UBA

"03/9
(2002) BInIN 8 “ewehol ‘Mnzng

4a0/a
(L002) NI 8 ‘eweAol ‘pnzng

4a/a
(0002) BEIO B ‘ounZIp ‘IYseyO

49



"POPUBWILIODBI
siaquiaw Ajlwey pue jeis
Jo} saoeds poddns [euonippe ‘aied
JO 19}u80 JB W00 UOBAISSIO
“awioy Bursinu ul 9%,G¢ pue NOd
aoidsoy paseq-|eydsoy ui paip
SJUBPISal JO %S "SHoeM ¢ Ajorew

-1xoidde a1eo [euiwiay jo yibus]

‘pabe
pajgesIp 8y} 10} suolpuod Bumpes
3I0M [eapl jo padojenap a|1joid
"POPUBWIIODSI
sBues yiom ui pue saioljod
ul sabueyo |eyuswepund 1oy
-00 JoBuNnoA wouy JayIp sjusw
-alinbaJ Bunies yiom siexiom paby
*SjuapIoOe 90B|dM}IOM BZIWIUIW O}
papuaWWo9a) sainseaw Bulures]
*SjuspIook Juanbaly yum paje
-100SSE 9jesun se passosse saoedg
‘uopoeysies ybiy
UNIM PaJBIDOSSE JUSWHWWOD Sl
pue yiom asooyd o} Ayunpioddo
‘uonjoeIUI [B100S sajowoid
MIOM J83JuNnjoA pue JuswAoidw

‘a1e0 aAljel|jed Jo} pajeubisep

swool Jo adA} pue ‘abue.
‘speq ‘sawoy ‘(NOd) sHun
d paseq-jendsoH

1uawdinbe ‘uoneool ‘ezig

uswdinba
‘sBuiysiu.ny ‘uonipuo

q jo azIg

"awioy Woly
9ouE)sIp ‘uoiedo| ‘qof jo adAL

‘suondo aieo ‘Aess jo yibuse]

‘sBumes doysyiom
o[eos |lews ul suosiad
pa|qesip jo souewopad IO

‘gouewopad
|ejuaw pue [esisAyd SiaxIopM

‘ssalls
ojoisAyd pue [eaibojoyohsy

"AIUNWWOD [BOO] Ul 3I0M
u| pabebus sjuapisal jo 'ON

O®} 8G JO

Kanins abeys puodag “uoibal
nyoyo| ul pakenins sawoy

Buisinu 48z ‘Juswadxa-isenp

‘Renuns ‘Aieple
pajqesip 61 | ‘uswiiadxe-isend

‘Ranins 61-0 obe
SIaIoM QLY (+09) Siexiom
pabe g/¢ ‘uswiiadxa-Isend

‘Ronns ‘Juawiiadxe-isenp

‘pomaIAIBIUI
syuapisal B¢ ‘Juswiiadxe-isend

'd3/9 (S661) olownsiep B

S|

818D OAI)El|Bd/80IdSOH G

40/ (6661) INfel 3 feanes

"03/9
(0002) pfeses B ‘a7 ‘erebeN

d3/9 (86614)
esans] R ‘eqnsiiye)y ‘epesep

"03/9
(1002) MEIO B ‘BIBYQ ‘Bnou]

bulag-j1ep uo joedwy [ejuswiuosiaug
4o (s)buipui 1ofeyy

Salnjee4 Juswiuolinug
[eoisAyd

Buieg-lispm Jo
seinseag\ awoonQ

ajdwes ‘ubiseq yoreasay

Apnis jo snoo
uswuolinug o jdeouo)

(penunuod) | 3719vL

50



(panunuod)

‘suondo

Buisnoyoo pue Buial yuspuadapul

ajowoud 0} pajesope swelboid
aouejsisse olignd paseaiou|

‘Bumes [einjosyyose

©)BAOUSI 0} UOISIOBp dulWwIs)ep
azis pue ainjonls Ajiwey ur sebuey)

‘sieak
1u828i Ul NDd paseq-|endsoy
[B43u89 JOLISIP O} PaRIWpPE ||!
Ajreurway jo -ou Buiseaiour ‘payy
-luap! seoualayIp [euoibalelu]
‘lendsoy ui syuaped
[e 0} a|qesedwod S)ISIA WooI
NDd jo Aouanbai Wbiu e Apueo
-Ijlubls sasealoul J0JU0D J0aIIg
Juswieal} Adessy) pue ‘uonedipaw
‘Buiiesunoo ‘ausibAy ‘Bunes
Juaned yyum juads awiy Jo pliy) UQ
“goedsyiom
Jeuonippe alinbai jjels swooipaq
ayealdiwes u| ‘Aiesseosu ease
Buiyreq ayealid pue swool ayeand
‘syuow ¢ ueyy ssa| Aejs jo yibus|
‘lendsoy Jeau aal| syuaiyedul }Sop
-ao1dsoy
Buipue)sealj Jo UONONASUOD
pue sjeydsoy Ajunwwod [einy
-09ja.d || ul papuswwodal NOd
payeoipaq (%68) sfendsoy aeo
ajnoe Ul pasnoy NOd jo Aiofepy

‘sainjes}
paseg-Ajunwwod ‘suondo
Buisnoyoo pue syun ayeald

*SUOJJeAOUBI
jo adA} ‘sabueyouou/sabuey)

Ayoeded paq ‘uoneoo|
‘NOd pesed-[exdsoy jo "oN

‘ooeds
}IOM JjE}S pue ‘siaquiaw Ajiwey
‘uaned ‘sainol uone|NdIID

‘azis ‘uoneinBiyuod NOd

‘90UB)SIP UONE)S

Buisinu ‘ainjeu yym 10ejuod

‘Buiyreq ‘sbuiysiuiny ‘si0j0d
“ybiAep ‘swool jo "ou ‘azIg

‘Aiwey pue

JJelS 10} SWooJ ‘9oeds [e100s

‘syreq ‘swool jusied Jo azis
‘uoneinblyuod ‘Ayjioey} jo 8zIS

‘uonoesies
Buisnoy pue uoleUIWIBIOP-OS

*90UBPISI JO 8SN PUE UOHOBISHES

*4NS Ul 10 awoy je
Buiurewas snsion NOd [endsoy
0} papwpe sjuaied Jo 'oN

‘Jyels Buisinu jo saiAnoe
}I0M pUE @SN JO suleled

"UONOBJSIIES JJBIS PUE Judlied

‘Alwey pue ‘yels ‘uaned
104 papinoid sanuawe Jo asn

"MBIASJ BINjelaN]

‘Renins ‘sjuapisal 1| ‘6661
pue 686 ‘Apnis [euipnybuo]

‘solsiels
y)eay [enuue uo paseq
uoifai njoyo] ul sjusied Jsoued
Jle jo Aenuns ‘Juswiiadxe-iseny)

‘NOd peseq

-[endsoy auo ul sAep G ssoioe

pouad Inoy-yz ssosoe Aenins
UOI}eAIBSO [IOIABYS] ‘UOlEN|eA]

"'NOd peseq-leydsoy g
Jo AoAINs [BUOIDBS-SS0ID

‘pakanins ueder ul sanjioe)
NOd €6 IV ‘uswiiadxe-1senp

"dd/9 (1002) BwehoxoA B uen

*03/9 (1002)
ouewy % ‘lyonbiue| ‘ewnuesy

Buinr Juspuadapul "9

'gd/9 (9661) hus| B
‘oueye| ‘ojownsiel ‘epIYsoA

"03/40/a (2661) ewehol B ‘oy
‘ojownsiel\ ‘eAlwone] ‘ojowewes

4a0/a
(£661) olownsie| 3 eAiwexel

'S3/a%H
(€661) BPISOA B ‘BAlWoNeL
‘eyepQ ‘Ojowewe, ‘0jownsiep

51



‘ubisep
Ul Pe]ed0APE Saljluswe [euoipel|
‘Buljlemp ul sainjes; pausjaid ale
(swoou AyAnoe ainsis|) ,oysedqi,
pue (1ooj4 uo Bunys) ;eznynA,
:sjuN [ejual uolyelodiod Jusw
-dojanap ueqin ul suosiad pabe
9|Buis Jo sanIAlOE swoy Jo d|oid
‘g|qeldepe
$I00J} IO S|[em Ji pue ‘ubisep
ul ulalsap) Jo asaueder Jayleym
‘Buyjemp ul swool jo azis Aq usyo
paulwJaiep sjuswabueure Buides|s
*Buljjemp pa1dnoo0-1aumo ul apisal
jsow ‘Buisealour Apides Auepje
a|buls pue slaquiaw Ajiepi@
Ylm OpIexpoH ul spjoyasnoy 4o ‘oN
‘pabe ay}
10} s@ouapisal ayeld Aresodwa)
-u09 Ul sydeouod Buisnoy [euoip
-eJ} 921y} JO UONOUNy 8y} Jo SisAjeuy
‘suondo a1eo Ayunwwod pue
‘snyejs yyeay ‘ejA1sayl| uo xapul
wal-g | | pue pabe ay) Joj senjioe}
|enuapisas Buissesse 10} xepul
way-6S | paysalald pue padojaneq

"Juspavaid [einjoapyole
‘SWO0I 4O ou ‘Bulusalos
‘Buniooyy ‘Buljjemp jo 8zig

‘Bumes [BINaNYdIY

‘sadA} BuisnoH

“Buijemp ui
BZemas, pue ezoy, mmN:O?

‘spie oneysold
‘Alayes ‘sainjes) [einjos)yoly

-aoeds Jo asn

'spaq
aJA)s UIBISBAN SNSIBA UOINY
10 @sn pue suondo wooipaq
aleAldiwas pue ajealid

‘Buisnoy

ul saoualajeld ajhisal]

‘salpn}s asen

*sa|pnjs 8seo g u|
pessasse sa[eos Jo Ay

‘Ranins ‘syuapisal €9
‘Juswiiadxa-isenp

‘Aenins (sa1dnod 06
‘uswiiadxe-Isend

‘sojydesBowap
‘{ejep snsuao |[BAIyoIY

"MBIABI BINjeIa)]

‘Aenins ‘0Axo ondy

Ul SaN|I0.} H WOJ) UMEIP

SISIPO8Yd engunennw paseq
-Aresuidwsa ‘uawiiadxe-isent

4a/a (2002)
lysebo] B ‘ereyauop ‘ebeunsepy

4a/a
(1002) yseboy g ebeunsepy

'03/9 (G661) ewifen

'40/a (2661) luseyese] g efoy

40/ (9861) BWEPOY

bulag-j1ep uo joedwy [ejuswiuosiaug
4o (s)buipui 1ofeyy

Salnjee4 Juswiuolinug
[eoisAyd

Buieg-lispm Jo
seinseag\ awoonQ

ajdwes ‘ubiseq yoreasay

Apnis jo snoo
uswuolinug o jdeouo)

(penunuod) | 3719vL

52



(panuijuos)

‘fouednooo snonunuod

jo yibus| 1sebuo| ‘Jejew alenbs

Jad Aususp 1saybiy aaey spjoy

-asnoy [euonelauabiynpy Aening
BuisnoH |euoieN 8861 jo sisAjeuy

‘suonenyis [euoljessusbisjuiuou
ul pauiajeid sbuljemp jlews

‘sal|iqe

leaisAyd s,auo jo aAipioddns )i
Buillemp yim paysies sjuepisey

‘Bumes

awoy-ajealsd ul woous Buiyieq

0} Bundepea. ul paousiiadxe

Aynoip 03 sereas ‘owi} Ssoioe

s)isIA ueldIsAyd ul esealoul yim
AjInysseoons uonouny sjuapisey

‘Buisnoy

a1ebaibuod ul suonoeiIBUl
|e1oos pue Ayaioe dnoub ul asealou|

‘Aliap|e ay 1oy weiboid juesb Bur
-|opowal aWoY [elapay Jo uolenjea

-dojanapai Buisnoy papuedxs pue
PasIARY “SHUN [ejual Ul SUBUS}
aijun ‘Ajiuiey s,us.pjIyO yIm spjoy
-asnoy [euonelausbisiul ul sswoy
paldnooo-1aumo Ui apisal pabe Jsopy

‘Aysuap
‘azis ‘ebe ‘Buljjamp Jo uopuoD

*SI00PINO JO BSN “W00J ANANOE

-Aggoy ‘woou BuiAl| ‘swooipag

uawdinba ‘sbuiysiuiny ‘ezig

ywswdinba pue wooi Buiyyeg

*9ZIS ‘wooipaq aleAlld

yuswdinba pue wooi buiyreg

adA) ‘ezis
‘Buisnoy [EUONIPEA} JO UOIIPUOD

*BUIPMO.DIBAO ‘SJUBANID0-I8)US)
0} sjuednooo-iaumo pabe jo oney

“Bulllomp ur ua1p|IyO INOYUM

Buisnoy jo uoneydepe sjuapisay

‘Awouo)ne sjuapisay

20UBpISal JowIo} 0} uoneidepe

‘suejoisAyd o} sysiA jo Aousnbaiy

"sopnie sjuspisey

“Buljjemp
pajenoual 0} uoneidepe sjuapisay

"8sN 4O sulajed

‘leuoryeu {ABAINS [BUONOBS-SSOID)
‘Renins
xa|dwod Buisnoy Ajiweynnw

ul sjuapisal | ‘uswiiadxa-iseny

‘pakenins
sjuapisal {7 ‘[ejuswiiadxa-iseny

‘Renins

¥661-6L6} ‘S[EAISIUI INO}
1e syuapisal gg :Apnis [eulpnyibuo

‘Renins ‘Buisnoy ayebaibuod
ul sjuapisal 9z ‘Juswiiadxa-iseny

‘pakanins pooyloqybiau oAxol
ul sjuepisal gg ‘uswiiadxa-iseny

“(oanyngas|)
Jo1ISIp 0A¥0] BUO Ul Bjep snsua)

"03/9 (2661) BPOUOS

40/ (1002) epemes

*03/9 (0002) Bweko] 3 oyes

40/a (8661) eMeBO

4a/a

(0002) Iyseheqoy g ‘1yongem
‘lwebeyes ‘eweho] ‘einipy

d/D (L661) BIBYLOH B

‘emeyae|\ ‘ouey hEmw hm‘_mso
‘DelO ‘exeN ‘lyseheH ‘emouly

d3/03/9 (£861) ojownsjey



‘1oyoo
186uUnoA 0} pasedwod 11ojwoosIp
|ensiA jo Bundeooe ssa| ‘ale|b jo
S}094)0 snolalejep 0} a|qudeosns

alow AjjeoibojoisAyd 1oyoo Apep|3

'$10}0B} A)INOE [ENSIA
uey) Jayres aaniuboo Ag peousnjul
seouaIayIp paje|al-aby "sseuwjed

‘90Ua18y09 Jo salbap ‘edhy
ANADOE ‘|oAs| LIOJWI0D :paljiuspl

suoisuswip onAjeue-10joe} INo4

‘|ooojoid

Aynqeureisns uo paseq Buisnoy
Jap|o Jo} yuoy ind saulepinb
Jawdojarspay 'sanjea pue spasu
sjuapisal Buissasse pue Hul

-pI0OBI Ul BAIOBY BSEEIEp [BNSIA

*90UBPIS8) SNOWOUOINEe
sjuased 0} Jusoelpe ‘s|qises)
asaym Buijjemp yuspuadapul

J1a401d saljiwey BUNoA "swooipaq
0} paydepe uayo ‘pajdecoe
SUBUONY pue swoos BuiAll
paJeys ‘suonesausb usamiaq

Swoo.paq ajesedas 10} 90udl8jRId

“]10JWIO0DSIP/1IOJWO0D ‘1.l

‘uBisep pue sadA} Bunybi

‘sejnqiie Buisnoy sjqeureisng

"SMBIA ‘SMOPUIM
‘aoeds Joopino Judoelpe

‘salouaoelpe ‘adA} ‘swool jo 8zIS

‘Auaisuas
b1 Jo Juswissasse anlesedwo)

‘uoIyubod ‘SUOIPUO/SBUBDS |

JO JUBWISSASSE [BJUSWUOIIAUT

‘Buiuesw ‘Buijjemp jo suondediad

‘Awouoine jeuosiad
‘UOIIEOIUNWIWOD JO SuJBled

*sjuspuodsai ynpe BunoA gg
pue Aueple | ‘Juswiadxy

‘Aenins ‘Ajiepje ‘pabe
a|ppiw ‘ynpe BunoA sdnoib g
ul sjuapuodsai g9 ‘Juswiiedxy

‘Aenins paseq-ydeibojoyd
‘syjuspuodsal gg
‘uswiiadxe-iIsend

'(8661)
S]0| pPaJeYS U0 $3SN0Y JO S18S
u syuspIsal Z¢ {(S661) sesnoy
paJeys 9 ul syuspisal 9z

Jo sAenins ‘uswiiadxe-isenp

40/a (0002) enwiy 3
‘lwesns| ‘elem| ‘}Nziyoop

40/a (8661)
'INWON % ‘oboreA ‘lyseqiys|

Bunybr 2

dd/o
(1002) EBRULION % ‘Yopu3g ‘Bussy

4a/a
(8661 ‘G661) BHWNG B IB)IOL

burag-jjam uo joeduwy [ejuswuoAug

4o (s)buipui 1ofeyy

Salnjee4 Juswiuolinug
[eoisAyd

Buieg-lispm Jo
seinseag\ awoonQ

ajdwes ‘ubiseq yoreasay

Apnis jo snoo
uswuolinug o jdeouo)

(penunuod) | 3719vL

54



(panunuod)

‘suiened
ANANOE J0OPINO pUE SuoioBISIUI
[e100S S}08Ye SWIOY JaULIO) WO}

20UB)SIP PUE SWooJ djeAudiwes

'SI9)USO
AyAnoe paseqg-Ajunwwiod uo jses|

Ajo1 ‘s100pUl UlBWS) SJUBPISS) JP|0

‘sBumes |euone

91001 paje|al pue sy.ed Jo asn 0}
ajejal sniess uswhojdwa pue duy
jo asodind ‘epow |aAel; ‘epush
‘aby "sishjeue jo |ans| ayebaibbe
10 [enpiAlpul 0} 8|qeoldde ‘pado

-|oAap 9|edS JusWwssasse dil-uosiad

*SAIHUNWWOD

Auew ul pabe ay} jo spaau
By} 0} paunje sal|ioe) [euone
-a108J pue syied ma Ananoe

aInsia] Jo Jajuad sy} si Buljemp ay |

‘paynuep!
saljAloe ainsig| jo ABojodA}

puE SaNIAloe ainsig| jo sadAy aniy

*S100PIN0 0}
ss900€ 9j0wold jou op Ajeseuab

sBuljemp sjuednooQ "os buiop
uaym Ajaixue asusadxa Ajanoe

jo Aouanbaiy }saybiy yum dnoin

‘Buiddoys [eoo|
‘uoljeliodsuel) JO SpoW ‘UOIEIOT

‘'swiniseuwAB ‘sapjioe)
|euonealoal ajhys-asaueder

*9sn pue| ‘uoieliodsuel) ‘awoy

woJj uoiedo| ‘AiAnoe jo adAL

‘Rurenb ‘adAy ‘ebuey

syed ‘Buisnoq

*sBuissoio
uelsepad ‘sqind ‘sielg

Qv ‘Bulemp apisino
pue apisul abueyoxs [e100g

‘SaljIAloR
9SI019X8 PUE 2INSI9| SjuspIsay

‘suiayied Ayanoe JoopinQ

‘Ayunwwod
uiyum sduiy jo Aousnbaig

‘Ayjige [eoisAyd jo uonouny e
se Bumas ainsia| Jo uonezijnn

‘ssalls

‘fyaixue ‘|ans| Ayjiqedeo Jajsuel|

‘AonIns pue smalnlaul

‘awoy Buisinu ui syuapisal 69
‘Aonins [euonoas-ssoi)

‘Aenins Buijjemp

QWeS Ul 810w IO sieak G| yum
sjuapisal G ‘Juswiadxa-Isend

‘Renins ‘sjuspisa. Aliepje
ueQIN £9 YusWILIBdXS-ISEND

‘Ronns ‘sBuljjemp ayeud ul
sjuapisal g¢ ‘Juswiadxa-Isend

‘Buisnoy

asi-ybiy ui syuapisal Aliep|e
ueqn g4 ‘ABAINS [BUOIIOSS-SS0ID

‘Ranins ‘syuspuodsai pajgesip
AjreaisAyd go¥ ‘uswiiadxa-isent

*03/9 (8661) BINWIYSIN B OHES

4a/a (6661) BMEBO

03/
(1002) lwnzLop @ efeucinpy

"03/9 (6661) rew| g ounjepy

d3/9 (8661 ‘L661)
1yonBiue] R ‘ouewy ‘ewnuesy

40/a (5661)
1WNZ| ‘0INWOY ‘BMES0INY ‘Byesy

§89InoseYy
Ayunwiwiod/Aunnoy 100pino g

55



*100p JU04} 8y}
Jo AUIDIA Ul 84 Jou pjnoys eaie
Buiyyeq pue 19]10} 8y} 0} Wool BulAl
| PUB WO0IPaq 8y} WO} 8INos 8y

“JUSWIBAJOAUL
ainjeu ‘JusWasnNWe-[euoijesioal
‘AuAnoe sdinw :paiuep!
sooualiadxa yJed jo sadAy eaiy)
‘AN [BUONEBSIO8I PUB SI00PINO
uooeiaU

-AB3| 3)Iym abueyo ayel Jeay yum
pajeloosse sdwel pue sieys desls
saxa|dwod asu-ybiy
pue -piw Bujpunouns saoeds
JOOpINO Uey] 810W pasnh ale
saoeds J00pINo Aguesu yum spooy
-loqybieu [euonipel] “Buiping o}
9OUBJUS UleW WOy 80UBjSIp 8y} 0}
pajeal Jun Buljlamp ul }sixe s
-1eJaly [elioyl1a) ayeald o)
*SI00PINO SOl
-Anoe u| 1ses| abebus sjuspuodsal
1sop|o ‘sbumes Jo sse|psebay 'siol
-ABYSQ JOOPINO JgIyul uoioeIaul
[e100s Buiyoe| sbumes [euonnysul
‘SALIBA SIJIAIOE JOOPINO Ul }S818)U|

*S9l0UBdE[pEe WOoO.
‘syred uone|nouIo Jousu|

‘ssauljues|d ‘adA} ‘uoneoo

0B} paseq-Ajunwiwod
Jo uoneoo) ‘abuel ‘adAl

'SeOUBIUS
‘sdwel ‘sire)s ‘sioyens|3

‘senqupe pooyioqybiau
‘90UspISal JuNNW
‘aoeds Joopino Jo sadA|

‘uoneinp ‘edAy
‘@oueplisal wouy souelsig

"awioy
ay} ur suondo Buer-yreg

PLIINIVET|
jo abuel ‘adA} ‘uaip|iyo
Jo @ouasaid ‘syied jo asn

1@y juspisey

‘lons| Auligesip

‘Aynoiyip ysey ‘ebueyo
ajel Jeay ‘si00pino ANAROY

'SI00PINO pue
sloopul QY Ssiuspuodsay

*S100pIN0 ANAOE
ul Juswabebua sjuspisay

‘Renins
‘opIeyoH :sjuaplisal pajgesip
AreaisAyd 1og ‘uswiiadxe-1send

‘Juswiiadxe-1Isend

‘Aenins ‘uoifal nyoyoy ul
sjuaplsal 91g ‘Juswiiadxe-isend)

*SMBIAIS)UI UONBAISSTO

|elolneyaq ‘pajgesipuou ¢
‘@yossisod g ‘juswiiadxa-isend

‘Renins
‘syuaplsal g | ‘Juawiiadxe-isenp

‘Renins

‘awoy Buisinu ui syuapisal 9g

‘sbullemp jJuspuadapul ul
sjuapisel g ‘uswiiadxa-iseny

40/
(9661) lWNZ| 3 ‘emesoiny| ‘exesy

uonezijeuosiad pue AoeAld ‘6
"03/9 (8661)
997 % ‘elY ‘lyseyeuny ‘Buex

d3m
(1002) ousn B ‘eAiwexe] ‘Leqor

4a/a
(1002) BWIfR B ‘IyoNBON ‘exeuel

4a0/a
(6661) Iuseyese] 3 BUBQIYORL

"03/9
(0002) Binzns @ ‘ewekol ‘oyes

bulag-j1ep uo joedwy [ejuswiuosiaug
4o (s)buipui 1ofeyy

Salnjee4 Juswiuolinug
[eoisAyd

Buieg-lispm Jo
seinseag\ awoonQ

ajdwes ‘ubiseq yoreasay

Apnis jo snoo
uswuolinug o jdeouo)

(penunuod) | 3719vL

56



(panuijuos)

‘sjure|dwod 1samay plalA
abeloys pue ‘Aoeand 1o} seoeds
‘spre BuipulyAem aAioaye yuim
sBumes “uonoeysiessip Jaybly
sseldxe sjuepisal ajews) pue
SNJels yyeay Jassa| Yum sjuaplisay
‘a|qelien ubisap [eonlo sI seoeds
[e100s 0} Aousdelpe woolpag
"uoljezI[eroos Jo uonowold ayy
Uo 18)us2 0} paau aswoy Buisinu ul
saoeds 2|jgnd Jo} sauliepinb ubiseq
"payuap! suolsuswip onAjeue
-10}0e} Arewnd o4 ‘sjuspisal
Aq paouaiiadxe ssails aanuboo
ainseaw o} padojenap a[eos Buney
"SWoos
o)eAlld-1was snsiaA a1eo [euosiad
10 [ons] Jaybiy sajowoid woou sjbuls
‘'swool Aep jo
ozIs pue Ajjenb uodn juspuadep
pJem/wooipaq Jo Ino juads awi|
*asn ayeald 1oy apis aysoddo ‘euoz
Auanoe ysaybiy s spaq usamiaq
aplIs ‘spaq usamiaq paoeld sajqe)
opispaq I1SO "d|qe} dpispaq uo
poaoe|d aie sjoejye [euosiad JSop
goeds ajeAld-jwas pue ajeaud
US9MIaq SIaNq aJe Se ‘palls)
-a1d sBuiysiuiny pue seoeds a|q
-IX8|4 "uoNoBjSIeS JUBPISal JO [9AD]
yb1y yum pajeroosse wooipaq
Jo uonezijeuosiad Joy sanunyoddo
ss900.d uoljenouals
Ul SJUSPISaI SA|OAUI O} |00} BANOBYS
ue si doysyiom ubisap Aloredionied

'92|S Wool
‘deaxdn ‘uonipuod ‘noke| yun

‘seoeds AJIAIJOB ‘SWO0IPaq ajeAld

"azIs ‘noAe| ‘ubisap nun
'swool AjAnoe ‘woolpaq

aeAId-1Wes ‘WooIpaq djeAld

‘sadA} woou ‘azis ‘Inohe

'salousoe(pe ‘a|qe) apIs
-paq pue paq jo sebueyo uonsod

‘swieyl [euosiad
‘yiompe ‘sbuiysiuiny ‘woolpag

‘sBulysiuiny
‘SMOPUIM ‘10]09 ‘8zIS ‘inoAeT

‘sjurejdwod
‘uonoejsiessip sjuspisey

‘uoneonnuapl dnoib
‘lolAeyaq [eloos ‘sjusplsey

'ssalls oAubo)
av

Sluapisal ‘aled Jjess jo Ajend

"asn Jo sulaped

‘siosjew
[eLiojI8} ‘uonezijeuosiad wooy

‘SI9MIeW [elLO0}LLIS)
‘aoeds |euosiad ‘Buiyeas-Aoeald

*|0JUOD ‘©010YD JasN ‘JUBWBA|OAU|

‘Ronins ‘of3o] ul 4NS 1ybie ui
sjuapisal //¢ ‘Juswiiadxa-isenp

‘Buiddew [esoineyaq
‘Apnis yuow-g| ‘ewoy Buisinu
ul sjuapisal £9 ‘uswiiadxa-iseny

‘Renins
ainjosjeld ewuny) ul NS sulu
ul sjuspisal Juswiiadxe-1send

‘Aenins 4NS Inoj ut
sjuapisal £z | ‘Juswiadxe-isend
‘Aonins (NS
OM) pue spJem [eydsoy aulu
ul syuaned oGy ‘Juswiladxa-1send
‘Buiddew
[elolneyaq pue sAening ‘sawoy
Buisinu omy pue sjun oLyelab
|endsoy @a1y} ul SWOOJ Pag-inoy
ul syuaned gg ‘Juawiiadxe-isenp

‘Buiddew eloineysq

‘fonins ‘sawoy Buisinu omy ul
sjuapisel £z ‘Juswiiadxa-iseny

“Ajoey

Buisinu pajins ul syuspisal g
UHM SMBIAIBIUI SJudwiladxe-isent

"03/9 (8861) BWEPOY

'40/a (L661) BIYSEWEA B
‘emesebeN ‘11ys| ‘emezpey|

*03/9 (0002) euwnfiyoniy
4a/a (8661)

BIRYQ % ‘DRI ‘eweko] ‘enou)

"03/9 (2661) 0N B ‘Texnu| ‘Tew]

'40/a (€661) ePeeN B few|

4a/a
(6661) IyseAeH g ‘BeI0 ‘IysefeH

'40/a (1002) Yopu3 B BeseweH

57



‘Buiies mau ul pasealoul

swayl [euoslad jo abues pue

"ON "wooi ajeAld ul saAiesadwi

aoeds |euoslad Uo palsjuad

Auapl-yes ‘feiodwa} pue ‘[eloos

‘leuosiad ‘[eneds :paynuapl siol
-ABYaq uonezijeuosiad jo sadA} ino4

‘az|[euosiad o} pabeinoous

1Se9)| sjuapisal Juspuadapul

jsea ‘diysioyandoid |eneds pue

‘opniipe ‘seljige SjuspIsal yim

uoiouN[uo9 Ul SaIoe) USaMIS]
Jayip saiydosojyd aieo yeig

"PaYISSE|D SUBWaAOW

uonejusLio [eneds pue ‘sainjsab

|0} ‘eoeds Jeuosiad jo sadAL

1@V O} paje|al ‘paluepl sease
uowwiod Jo abesn Jo sjans| A4

‘9ouBIqE

9)I|-ewoy pue ‘seLiepunoq

‘a]eds Usi|geisa sainseaw uon

-ez|leuosiad ‘qny AjAnoe [e1o0s e
jou ‘ebnjai e s| wooipaq areaud ayl

"00[IN0 S82UBN|HUI

aoeds apispaq [euosiad ajenbape

‘Bumes [eaisAyd yum suopoesuely
uo paseq paynuapl ABojodA} ajAisal]

‘sBuiysiuiny
‘sjoeyl}Je [euosiad ‘Woos ajeAld

's90edS UOWWOD ‘W00 djeAlld

‘sBulysiuiny
‘s90edS UOWWOD ‘W00 djeAld

‘sBulysiuiny
‘sjoejlie [euosiad ‘Wool aleAlld

‘WbiAep
‘SM3IA ‘oords UOWWOD ‘woolpag

‘uoneldepe Uoled0|aI-}SOd

‘asn jo sulaped ‘Buiues|y

‘Aureriops) ‘asn Jjo sueped “1ay

‘Ajerioylia)
‘siolneyaq uoljezijeuosiad

1av swuspisey

“MaIAIBYUI
‘Ayjioey Buisinu pajiis ul
syuapisal 9¢ ‘Juswiiadxe-isend

‘Ronins mainIaul (4NS €
ul syuapisal ‘juswiiedxe-iseny

‘Renins
‘Ayjioey Buisinu pajiys ut
sjuspisal g ‘uswiiadxa-isenp

‘Aonins (4NS ul
sjuapisel z| ‘uswiiadxa-iseny
‘Renins
‘UolieAISSqO [BIOIABYS]
‘Ayjioey Buisinu pajis ul
sjuapisal gf ‘Juswiadxa-Isen

40/ (2661) BBOY B
‘lyseyexe] ‘eweko] ‘eueqyoe|

*03/4a/a (1002) BUEqIYOEL

(L002) emesebeN

40/a (2002) 1yonBiuey g LON

4a/a
(6661) ousn B ‘BAlwae] ‘e

bulag-j1ep uo joedwy [ejuswiuosiaug
4o (s)buipui 1ofeyy

Salnjee4 Juswiuolinug
[eoisAyd

Buieg-lispm Jo
seinseag\ awoonQ

ajdwes ‘ubiseq yoreasay

Apnis jo snoo
uswuolinug o jdeouo)

(penunuod) | 3719vL

58



(panunuod)

‘SOLIBUSIS
4}og Ul 8WodNo saouanjul
snjejs yyeaH "wool ajeaud

ul awi} ssa| puads Ajjioe} mau 0}

PSJEO0|aI SIUBPISAY “UOIeAOUSI

Bunp woolipaq ayeald ul swiy

Jo spotiad Jabuo| puads syuapisey

‘sal|1oe)
woo.ipaq ayeAlid-|[e Ul SINS20 uol
-USAJBIUI JJBlS SIO "Sal|Io.) WOOI
ajeAldiwas ul sin220 aysoddo
‘SEaJE UOWWOJ U] SINOJ0 UoNez|

-[e100s }sow sal|ioe) Woos ajeAld Ul

‘paynuap! sulened Ananoe
-Bunes-aied gg ‘|ens| ased Aq
payiuap! suieyed [e10IABYS] UBASS

‘AAoe [euoiesioal
ajowoud oy sauljepinb ubisaq
-gouapuadapul [euonouny afe
-IN0JsIp 0} BUIqW02 sadnoeId 81ed
juswulanob pue siailieq [ealsAyd
"9JeWIWO0] YIM
uey) A0} Ul S8JBWWO0.-UoU
Y}IM JNd20 suoljoelalul Juanbaly
QI0)\ "8u0z 9oeds |euosiad
© paysi|geise Yyoea a|Iym wool
ay} 9JeuIWOp 0} PapUS} JuspISal BUQ

*SWoo. ANAOE [e100S ‘WooIpag

‘o0eds a1eAlIdiwas pue ajeAld

*sadA} woou jo abues
uolpuoo ‘ebe ‘azis ‘ynoke| yun

9oedS UOWWOD JOOpU|

'sJaleq [eolsAyd ‘woolpaq ‘DwoH

‘wool ayenldiwes

‘uoneldepe ‘asn Jo sulaned

"SJUBUIWLIBIEP [RINYND

"8sN JO sulajed

‘SOIlIAIIOB PUE SIOIABYS( 8INS|a]

*SNJejs yieay ‘ssauuspplpag

“Jolneyaq Bulieys wooy

‘Aenins (Ay1oey

MaU 0} Pajeoo|al sjuspIsal 9|

{Aujioey 4NS palenouas ul
sjuapisal gz ‘Juswiiadxa-iseny

‘Renins
‘ealoy| pue uedep ul 4NS 9
ul sjuspisal Juswiiadxe-1send
‘Renins
{s1ojua0 aleo ajebalbuod saiy)
pue 4NS Jnoj ul sjuapisal £9
‘s|ejidsoy qeya. aaiy} Ul
sjuaied gy ‘Juswiladxe-iseny
‘Aenins
‘Buiddew ‘edejospin {4NS Ul
sjuapisal | ‘Juswiiadxe-isen)
MBI
‘Ronins ‘Aioisiy [eolpaw
‘syuapisal g ‘Yuswiadxa-Isend)

‘malAIelul ‘Ayioey Buiall palsisse
Ul syuepisal gg ‘Juswiiadxe-isend

'40/a (1002) olowIyseH B
‘IBeyy ‘eAawey] ‘lyoepy

uojeoolpy 0}

"03/9 (1002) 1yonbiuel 3 I

"03/9
(¥661) 1yexey B ‘ousn ‘Bues

4Q/a (8661
'L661) eMezie] g aqeuelepm

d3 pue 4a/a (+002)
emesebeN % ‘lyaxey ‘Buep

Ele/e]
(1002) BINI B ‘eweko] ‘emexesd]

59



"a|qenobau ises)
seoepns padojs ulela) 11oyod
J196UnoA 0} pasedwod Bupjiem
SIym S|gEISUN PUB SNONUIUOISIP
pabe Buowe saauy Jo sNoo| ‘Bwi}
1oedwi Jabuoj g°| suspuodsal 1ap|O
"93jows Jo peaids Jo uondsIep Ul
Annn s,poylew pawlLuod seipnis
ase) 'sjuswanow Bupioely pue
Aljige ssalba suednooo ssesse
0} padojansp [epow uolenwIS

‘uoziioy uo abepoys Buisnoy
ployasnoy [euoneiauabiynpy
*90UBPISAI JoMBU Ul Saljiwe) pue
uaJp|Iyo Jeau aq o} Jybnos jsow
‘palyiluap! SOLIBUSIS UOIIBDO0|a US|
%/t Aq pasealoul silaquiaw pabe
UM pajeoolal spjoyasnoy Jo ‘oN
)00[INO pue Joineyaq
anowisod sousnjjul sjuspadBiuE
uoljeooaIald “uonedo|al Buimo|joy
aseal09p Ay pue AlAnoe [e10os
‘paseslosp
snyejs yyeay se 4NS 0} parow
slaylQ Jeak auo uey} 810w 8ousp
-IS8) MU Ul paulewss %gy ‘sdiys
-uolye|as [e190s Ulejurew o} yuow
Jad 80UO UBY} 8I0W BOUSPISAI
18W0} JI8Y) PAYISIA SJUBPISaL JO %0f

90epNns pado|s ‘Aemiress ‘100 ye|4

‘sainjes) ssaiba Aouabiawg

‘deaydn ‘ebe ‘azis aouspisey

‘sbumpes
uoleoojasisod ‘uoneoolaiald

*@ouapisal Buial yuspuadapu)

‘uonnquisip ainssaid j00}
‘uoneinp ‘@deuns uo 8210} oedw|

‘sainseaw
sseibo ally Jo SSaUBAROBYT

‘suosiad
AjJople yim spjoyssnoy
‘UoleOO|aI [BlUSpISal JO BjeYy

‘Juswssasse aAlesedwod
‘@ouapisal mau 0} uoneydepy

‘uoreoojal ‘uonedepy

‘Aenins ‘uonen

-19s0 ‘syuspuodsal abe-s|ppiw

L¢ 0} pasedwod syuspuodsal
pabe 4g ‘uswiladxe-isenp

‘selpnis
9SBO BAl} Ul PB)Sa} [opow
UONEINWIS UOIENIBAS ‘Juswiliadxs

‘BlEP
snNsuad $661| ‘1861 ‘eAobeN
ul syuapisal ‘Apnis [euipnyibuo

‘maInIBl “Aonins
‘sanioe) Buiall Juspuadapul om)
ul sjuapisal G6 ‘Juswiiadxa-Isend)

‘Aenins ‘spjoy
-asnoy g0 | ‘uswiiadxe-Isend

4a/a
(1002) BNWOL @ ‘BINWIY ‘@nou]

40/a (6661) emebaxey g eieyiqy

A18jes pue sieis | |

03/ (L661) binzng

'40/a (2661) binzng 3 eIeyo

4a/a (6661
‘8661) ‘PINZNS B ‘exoeley ‘997

bulag-j1ep uo joedwy [ejuswiuosiaug
4o (s)buipui 1ofeyy

Salnjee4 Juswiuolinug
[eoisAyd

Buieg-lispm Jo
seinseag\ awoonQ

ajdwes ‘ubiseq yoreasay

Apnis jo snoo
uswuolinug o jdeouo)

(penunuod) | 3719vL

60



(panuijuos)

‘PoIedoApPE SpIEpUE)S
ubisap ‘eoueplodwi ybiy jo sanijiq
-eded [euoljusle 81N ‘SuoiIpuod
Jre)s ajesun o} ydepe 0} 9IS S1asn
uawuredwi Aypigiow Aq
PaMO||0} ‘SJUSPIOTE JIB]S JO 8SNED
Jolew se paynuapl Aynoe [ensip
*SUOIJBUIqUIOD JSLI-pEdI}
urene0 ul Aunfur ui eseauoul yum
PaJeIO0SSE JBOM]00) UIBLIDD "9SBD
-11e}S B Ul SUOISUSWIP JaSlI pue
peaJ} JO SOLIBUSDS gi JO JUBWSSasSY
*(9g66 1) suonepuswwodal ubisaq
*(ez66 1) SJUBPIOJE JlB)S JO 8sned
Jolew e ssaoo.d Buiby ‘sonsiels
Aj[eyiow [euoneu 686 1-056 1 U0
paseq pazA[eue siejs uo sje} [ejeq
‘seoeds uowwod
Jo Buipmouoiano olposids ‘sepod
JO JUBWIBOIOJUD JUB)SISUOOU|
‘Aipide. syuapisal ayenoeas o}
a|geun *|020j0.d UoIENIEBAS Ul W)
-qoud Aoy e yess paurel jo ebeloys
‘palijuepl seousisjeld onayisee
PUE [9A8] UOI}IOX3 Ul S9oUaJapIp
‘dnoiB-usemiag eoueleadde
OI]8U1SO. pPUE ‘[9A8]| UOILIoXa
‘SSQO0E JO 9SEB9 ‘SSOUSNOID
-eds :suoisuawip onAjeue J0y0e4

‘sIels

'SOSBOIIBIS

'siasll ‘speal) JIelS

"S1osll ‘speal} IS

'saynos ssaiba pue ‘swool
JO 9zIs ‘S10}08)0p W.ee olpne
pue [ensiA ‘@xows ‘Alojes siels

*S10}0B} [BNSIA ‘Uol}
-enobau ‘suolle)s |lel Ul saseollels

‘Buipusosap
-Buipusose ajiym Joireysq
juswanow ‘Alajes jo uondaoiad

‘uondaaiad [ensia ‘AN|IqISIA SIelS

‘Ainfuj

‘Ayrepow ‘Aunfug

*SaI}I|I0.} 10} Xapul
ssauipeal juswabeuew Jajsesiq

‘asn Jo
asea pue Ajajes jo uondaoiad

‘Renins/sisAjeue
‘abe uj Buibues
sjuapuodsal 06 ‘Juswiiadxe-iseny

‘MaIAIBIUI ‘sjuspuodsal
pabe g ‘yuawnadxy

‘Renins

‘syoalgns Ajiep|e sjew oL

‘uswiom BunoA g ‘usw
BunoA g uswiiadxe-Isend)

‘Ronins {(ag661)
suoslad pabe g¢ Jo uonealasqo

‘(e2661) erep Anerow [euoneN

‘Renins
{SIPN)S 9SO UNOJ Ul SJUBPISaI
NOS S ‘Juswuadxa-isenp

‘MalnIBuI-Aonins

‘pareniens sydeibojoyd

10]02 Gg ‘sjuapuodsai BunoA
Gg pue pabe gg ‘Juswiiadxgy

'40/a (6661+) oun @ BWIYSO

'40/a (S661) 10BN B BJOUNN

'40/a (v661) erebeN

'd3/03/9 (a2661 ‘e2661) erebeN

40/a (2002)
BINWON % ‘oBojeA ‘epiys ‘reinpy

4a/a
(2002) e1EbEN B ‘ERRYEUN|\ ‘987

61



9oy Ul J0JeA
-9]0 Jo paau isejealb ul saniigesip
Ba) ‘diy yum suosiad seniond Aoy

2oUBUB)UIBW JO BSES )00 ‘Alojes

‘PalqIyxe sioineyaq
AKioyesuadwoo sayealb ‘uolyewoul
Jo auj019dal BAIOLIS) DAY S9SN

Jleyoj@aymuou ‘sdnolb ussmiaq

Ja4}ip Jou seop awi Bupew-uoisieq

‘paulajeld ebeubis oluoi)
-09|9 pand juepunpay "abeubis
anissed snsian Buipuiyfem 1oy

pajowouid abeubis aAloe 21U01}08|]

“yioy Ind sauljeping

‘paluep! a1em swajgoid apod
‘A1ess@0au Sem aoue)sIsse
.Sjuapisal pooyloqybleu se

“ubiu e uonenoeas |enJed Ajuo
‘Aep Bulinp pajenoens sjuednooo
%001 “Aousbiawa aily ur Ayjiqedes
adeosa sjuednooo joipaid o) pado

-|on8p o[eos uopen|eAs aysodwo)

*UOIIPUOD ‘8ZIS ‘10}eAd|]

‘leuBis oyjel} ‘uonoesIaU|

-abeubis ‘Ire}s ‘JopLio)

‘swia)sAs uonoajep
PUE ‘WJB[E ‘SMOPUIM ‘S)IXS
'Sl|e)S ‘SIOpPIUOD ‘BzIS ‘Inoke| yun

‘spaau
J1asn ‘awoy ui abesn Joyers|3

"JoIneyaq BuISs0I0 198.1s ‘siasn
1leyoj@aym ‘IoIAeyaq uolexly 843

‘sisAjeue adejoapia ‘eynol jo
uonebineu ‘Ioireyaq uonexl 93

‘AousBiawa auy ul
sloireyaq adeose pabeuew-jos

‘Aenins Ay eweAlioy

u| sjuspuodsai paddeoipuey

‘pabe 662 J0 Aonins ‘oAxol ul

siaquiaw pabe ypum saljiwe} XIs
1O UoIeAIaSqO ‘JuswiLIadxa-Isend)

*UOI}eAIaSTO
{s1@sn Jleydjeaymuou g|
‘s1asn Jleydeaym g ‘Juswiiadxy
‘Aenins ‘Ajiepje pairedwiuou Q|
‘Aujigesip [eyuswdojenap
Um0} ‘enuawep
yum Apape £ ‘uswiiadxy

‘Aonins (NS auo
Ul sjuepisal g6 ‘uswiiadxa-iseny

40/ (S66+) OH 8 olowWIyseH

40/a (8661) BUEQIUD

‘ad/4a/a
(€661 ‘2661) biEIY B IyoepY

BuipuyAepubiseq [esieniun 'z

'dd/a (066}) Uores

burag-jjam uo joeduwy [ejuswuoAug

4o (s)buipui 1ofeyy

Salnjee4 Juswiuolinug
[eoisAyd

Buieg-lispm Jo
seinseag\ awoonQ

ajdwes ‘ubiseq yoreasay

Apnis jo snoo
uswuolinug o jdeouo)

(penunuod) | 3719vL

62



'sloineyeg we|qoid = gd ‘Apnis reuipnyb
U0 =S7:A0110d [elusWwUOIIAUT = 43 ‘uostiedwo) [eluswuoliAug = D3 ‘sainyea ubisaqg = 40 :ApmiS Jo snoo- Apmis Aljiqisead = S {feqojn = 9 (8}aI0sIq = @ :JusWuolIAuT Jo }deouo) 310N

‘pabe
ay} Jo} Juswdinba pue saoueldde
ABojouyoa) anisisse paseq-awoy ‘Bumpes awoy ul "SMaIAIBUI d3m
10} puBWSP }8¥JBW JO uolenjeA sialreq [enydeosad pue [edisAyd 'spasu Jasn ‘Aonins imainal ainjesal]  (L00Z) BMeuel @ ‘einwop ‘oBojeA

‘pajueLIBMUN UBYO
SUOIIPUOD djesun Jo uondadiad
's9se0 Auew ul 9AlIqIyoid S)S00

UOI}eAOUS) SUWIOH "MO| SJUSPIDJE JO ‘Ronins
"ON "sionIBaled Ajiwej jo peopjiom "10]eAS[ ‘Y| JIe1S "asn Jo suiaped ‘maIAIBUI ‘slaquiaw pabe yim
leaisAyd sy} paseaioap sdIASp Wi ‘Y| 8|qe) ‘sisioy paseq-awoH ‘Rioyes Jo suondediad saljiwey £g Juswiiadxa-iseny '4a/a (9661) einwoN g obojes
'$S8.)S 9AINUB0D Jamo|

0} payejal ‘sduy Jajsey ui Bunnsal
‘pabe jo spasu o} aAIsuodsal
2J0W SIleydjeaYM paoueApe
Ajjeoluyos] "1ioyoo abeuou jo *UOIBAISS(O [BIOINBYS(]
JeU} %Sg Sem siasn punog-lleyd “1Qy ‘oineyaq uonebireu ‘AoAINS ‘MaIAIBIUI {4NS Ul 4a/a (20002
-19aym pabe jo paads [euonebineN ‘Buipuiyhep ‘s1asn Jleyo@aym jo Ajjiqoy sjuapisal ‘Juswiiadxa-Iseny ‘00002 “©0002) eweho] g ojes




64 ENVIRONMENT AND BEHAVIOR / January 2005

Every item reported in Table 1 has only been published in Japanese Kanji
text. Each item was perused by the first author, in tandem with Japanese col-
leagues in Tokyo and with the second author, upon the first author’s return to
the United States.

Initially, nearly one thousand articles and related publications were
perused to cull only those on the topic of environment and aging. Twelve con-
tent areas were arrived at through a three-step process. This consisted of
lengthy discussions, with difficult decisions necessary to place a given study
in one category when it was arguably equally relevant to more than one cate-
gory. The resultant twelve categories are: (a) activities of daily living, (b)
adult day care, (c) dementia, (d) employment settings, (e) independent living,
(f) lighting, (g) hospice/palliative care, (h) outdoor leisure activities and
health-promoting behavior, (i) privacy and personalization, (j) relocation, (k)
stairs and safety, and (1) universal design and wayfinding. The studies are
reported according to section heading, alphabetically. The authors assume
full responsibility for the absence of any study or project that might inadver-
tently have been overlooked or omitted. Due to the aforementioned chal-
lenges posed by language, and lack of access to sources, no claim of compre-
hensiveness can be made.

Activities of daily living. Activities of daily living (ADL) generally consist
of personal hygiene, dressing, undressing, eating, and related routine daily
activities. The bathing experience in Japanese culture remains of central
importance as both a leisure and a hygienic activity. The bathing process
expresses a typology of use (i.e., range of movement, method of bathing,
length, participants, and whether assistance is required). These factors are of
increasing importance in independent living settings (Hashimoto, Yatogo, &
Nomura, 2000). Similarly, higher discomfort and blood pressure levels are
associated with cold-air bathing conditions, where longer periods of time are
spent in the water compared to those who bathe in preheated conditions
(Ohno et al., 1998).

Aged patients in rehabilitation care were classified into five levels of
ADL-ability (Yang, Shirabe, & Ueno, 1994). The size of the dayroom in
skilled nursing facility (SNF) is related to the range of ADL engaged in by
residents (Yamada et al., 2001). Patterns of sleep activity are influenced by
health status and by whether one resides in an assisted living setting or in a
private home (Miyajima & Nishimura, 2001). An examination of health sta-
tus among 329 residents in public-sponsored housing in Tokyo found that
additional support of residents’ ADL should include meal support, bath-
taking, and improved home health care services (Ishikawa, Yatogo, &
Nomura, 1998). Relocation within a SNF has a significant effect on the
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amount of time spent in one’s room, a disruptive effect on reorganization of
personal artifacts, and influences use or nonuse of social activity spaces
(Inoue et al., 1999).

Adult day care. Adult day care services for the aged are being established
in countries around the globe. Typically, programs are neighborhood-based
and may be housed in a freestanding building or in mixed-use settings such as
churches, malls, housing complexes, wellness centers, or health care institu-
tions. In a study of 15 Japanese primary and secondary schools, it was found
that vacant classrooms afford amenity when converted to use as adult day
care centers (Honjo, Mitsuhashi, & Fujimoto, 1999). A prior study identified
five types of care centers, ranging from dense urban locations to rural, unified
by a continuum of support services (Ogawa, 1995). Both studies concluded
with site planning and design recommendations.

Dementia. Fourteen studies are reported in Table 1 whose focus was on
environment-behavior transactions in care settings for persons with demen-
tia. Of these, two focused on home care settings, seven on special care unit
(SCU) settings in institutions, and five on group-home-based SCU settings.
In home-based settings, it was found that the level of nursing support needed
is directly dependent upon support provided by the physical setting (Kanno,
Honma, & Yuda, 1992). In a study of family household members’ modifi-
cations to residences occupied by an individual with dementia, 73 modifica-
tions were classified into one of six types of adaptive measures (Osahi,
Mizuno, & Otaki, 2000). In a study of 631 persons with dementia living inde-
pendently with their families, the need for home health care was found to be
rising dramatically (Kanno, 1994; Kanno, Honma, & Onoda, 1995). Per-
sonal space needs in the home care setting are of equal importance to those in
institutional care settings (Obara, Matumoto, & Toyama, 1994).

Prefecture-level (state-level) public sector trends indicate that the number
of persons with dementia and in need of SCU-based care is increasing rapidly
in Japan (Kanno, Yuda, & Honma, 1990). A mixture of acute and nonacute
dementia patients in SCU settings was found to be preferable from an organi-
zational standpoint (Ishii, Toyama, & Nagasawa, 1997). Residents tend to
stay in or near to their bedroom upon first entering a SCU. Then, after a
period of weeks, they venture more frequently into the zone of common
activity spaces, thereby expanding their home range (Suzuki, Toyama, &
Miura, 2001). Personal choice and the capability to control one’s own bed-
room furnishings and personal artifacts results in a higher level of resident
responsiveness (Suzuki, Toyama, & Miura, 2002).
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In one study of residents’ use of space after relocation to a new SCU facil-
ity, residents exhibited a renewed interest in arranging their personal artifacts
in their bedroom. They spent significantly more time in their bedroom rela-
tive to prior to relocation (Matsubara et al., 2001). The comparative advan-
tages of SCU group home settings versus prefecture-operated district psy-
chiatric wards for dementia patients are considerable (Nagahara, Ishii, &
Matsmoto, 1998). Spatial diversity, room furnishing options, and privacy
profoundly influence lifestyle diversity and adaptation in persons with de-
mentia (Yan et al., 1999, 2000).

Employment settings. These studies address aspects of the work setting as
well as the older person’s performance level and health status. Elderly build-
ing maintenance workers experience increased fatigue and back pain as a
result of frequent mishaps occurring while at work. Training and workplace
design recommendations aim to minimize such mishaps (Masada,
Kakitsuba, & Tsuesaki, 1998). In a study of 370 workers aged 60 and older,
compared to a group of 430 workers aged 40 to 49, the older cohort’s work
performance improved when workplace polices and aspects of the physical
setting were specifically attuned to their sphere of capabilities (Nagata, Lee,
& Sasaki, 2000). Attributes of ideal work settings for the aged have been pub-
lished from this perspective (Sakurai & Matui, 1999). A study of the utiliza-
tion of medical services among the aged in two major urban areas (Tokyo and
Nagano City) indicates that the number of choices closest to one’s home, and
their distance, is tied to one’s use of health care services to treat workplace-
incurred injuries (Asanuma, Taniguchi, & Amano, 1996). Similarly, the
number of older persons in the community workforce working as volunteers
is a function of the travel distance between work and home and of the ability
to choose among job options (Inoue, Ohara, & Otaki, 2001).

Hospice/palliative care. The hospice movement in Japan is rapidly ex-
panding. As of 2000, there were 80 hospital-based palliative care units (PCU)
in the country and 11 freestanding hospices in a nation of 126 million people
(Kenchiku-Sekkei-Shiryo, 2001). The majority of the 11 architecturally
freestanding facilities are hospital-affiliated, located in close proximity to
their sponsoring institution, usually on the same premises or campus, al-
though the hospital-based care model dominates the hospice-care landscape
(Matsumoto et al., 1993). In 1994, the length of stay in hospice in the Tohoku
region was approximately four weeks, and the choice of hospice care versus
traditional nursing home care remained highly dependent on cost, cultural
norms, household size, and the distance of the hospice from home (Ishii &
Matsumoto, 1995). Architectural sources of staff and resident satisfaction
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have been identified, together with daily patterns of use and activity. This has
occurred for staff, care recipient, and family members, resulting in the articu-
lation of detailed design guidelines for PCU (Takemiya & Matsumoto, 1993;
Yamamoto et al., 1997). In addition, regional access to hospice care differs
widely. This results in widely varying utilization of PCU services. This has
led to calls for a nationally based care network extending to all reaches of the
country (Yoshida et al., 1996).

Independent living. Independent living work has focused on four areas.
First, research on architectural adaptations to the private dwelling has rein-
forced the primacy of the family in choosing what features of the physical
setting are modified to provide a supportive environment for an aged family
member (Asanuma, Taniguchi, & Amano, 2001). Often, nonbedrooms are
adapted to be used as sleeping quarters for an aged family member or for the
families of offspring (Torikai & Sumita, 1995, 1998). Sleeping arrangements
are prescribed by the size of bedrooms in the dwelling, and this determines if
an aged person sleeps on a futon or on a western-style bed. Traditional shoji
screen walls continue to be preferred by the aged in home settings (Masunaga
& Togashi, 2001). Minowa et al. (1997) concluded that bath-bathing room
renovations are among the most problematic of all home modifications,
based on an analysis of a national home remodeling grant program for the
aged. In alongitudinal study of residents discharged from nursing homes, re-
adapting to the bathroom at home poses the greatest challenge in one’s ADL
(Ogawa, 1998). Small dwellings, sans offspring and grandchildren at home,
are preferred as they afford more opportunities for privacy and spatial modi-
fications compared to larger dwellings with intergenerational households
(Sawada, 2001).

Second, congregate housing and assisted living residences promote func-
tional independence and increased social activity when rooms are large
enough to support personal space and adaptive needs (Miura et al., 2000;
Saito & Toyama, 2000c). Third, studies in housing satisfaction and public
policy call for increased federal support to promote independent living at
home and in cohousing settings (Gen & Yokoyama, 2001). Results of the
1988 National Housing Survey indicated that intergenerational households
have the highest density per square meter with the longest continuous length
of occupancy as these dwellings are handed down from one generation to the
next due to excessive housing costs (Sonoda, 1992). Koga and Takahashi
(1997) analyzed the enduring traditions of jouza, koza, and sewaza (housing
concepts) in the residential milieu of the aged. Masunaga, Yonehara, and
Togashi (2002) reaffirm residents’ preference for yukaza (sitting on the floor)
and ibasho (leisure rooms) among the aged. Majima (1995) analyzed census
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data to learn that households with aged members are dramatically increasing
in Hokkaido, and most residents in intergenerational households with off-
spring and their families reside in owner-occupied dwellings. The opposite is
the case in rental units (Matsumoto, 1987). Fourth, with respect to research
methods, Kodama (1986) developed a 159-item index on architectural attrib-
utes, safety, and prosthetic aids and a 112-item index on health status in the
assessment of residential care options. In a study of 52 elderly residents in
public-assisted independent housing (Tseng, Endoh, & Morinaga, 2001),
photographic sampling proved effective in documenting and assessing
residents’ housing needs.

Lighting. Research on the topic of lighting related to the aged has been
conducted in recent years. In an experiment involving 62 respondents
divided into 3 subgroups, 4 factor-analytic dimensions were identified, cen-
tered on human comfort and aesthetic concerns (Ishibashi, Yatogo, &
Nomura, 1998). In a comparative assessment of light sensitivity among a
cohort of 41 aged subjects compared to a younger cohort of 38 younger
adults, glare, discomfort, and eye fatigue was a far greater concern with the
aged group. Aged persons are less accepting of visual discomfort and glare
caused by high levels of artificial illumination (Mochizuki et al., 2000).

Outdoor leisure activities and health-promoting behavior. The 11 studies
in this section center on 2 concerns: functional issues associated with the
negotiation of the urban environment and outdoor health-promoting activi-
ties. In the first, the elderly experience considerable stress and anxiety when
outdoors in the urban environment. Moreover, the typical dwelling in a high-
rise building does not promote easy access to the outdoors unless one leaves
the building (Asaka et al., 1995), and few options exist nearby in dense urban
areas (Makino & Imai, 1999). A person-trip assessment scale was developed
based on a survey of 63 residents of urban mid- and high-rise buildings
(Muronaga & Morozumi, 2001). The size of the SNF, and of the bedroom
specifically, combined with the distance from one’s former home, influences
social activity patterns and outdoor behavior, with small rooms resulting in
greater trips outdoors among the aged (Saito & Nishimura, 1998; Saito,
Toyama, & Suzuki, 2000). Mobility assistance devices, ample time to com-
plete one’s task, and the absence of steep slopes and staircases result in a
low heart-rate change while entering or leaving one’s dwelling (Tanaka,
Noguchi, & Majima, 2001).

As for leisure activities outdoors and health promoting behaviors, a
typology of such behaviors has been identified based on a survey of 243
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aged urban residents (Asanuma, Amano, & Taniguchi, 1997; Asanuma,
Taniguchi, & Amano, 1998). In a study of 35 residents who had lived in the
same private dwelling for more than 15 years and who were 85 and older, the
oldest tend to remain indoors and rely least on community-based recreational
settings (Ogawa, 1999). The aged in Japan tend to prefer traditional low-rise
wood-built neighborhoods compared to newer high-rise complexes, and they
assess them in relation to historic precedent (Tachibana & Takahashi, 1999).
Older residents’ ADL in the outdoor milieu are limited in many situations due
to too few community amenities including parks and forest preserves for
social activity, exchange, contact with children, and communality with the
natural environment (Tobari, Takemiya, & Ueno, 2001; Yang etal., 1998).

Privacy and personalization. There are three general areas of research in
recent years on this subject. First, a study of 501 physically disabled aged
persons analyzed interior circulation routes and room adjacencies in sub-
jects’ private dwellings, with the bedroom and bathing area and connecting
paths identified as the most essential rooms in terms of residential satisfac-
tion (Asaka, Kurosawa, & Izumi, 1996). Government policies have been
found to impede functional independence among older persons residing with
families at home (Wang, Kakehi, & Nagasawa, 2001). Often, in assisted liv-
ing residences, one of the occupants of a semiprivate room territorially domi-
nates the space (Terakawa, Toyama, & & Miura, 2001).

A second area of inquiry has been privacy-seeking behavior relative to
design features in SNF. Flexible space, which allows for personalization of
bedrooms, is preferred (Hayashi, Otaki, & Hayashi, 1999; Mori &
Taniguchi, 2002). The position of the bed and bedside table has a positive
effect on satisfaction (Imai & Maeda, 1993; Miura, Takemiya, & Ueno,
1999). Design guidelines promote social interaction, which results from resi-
dents’ bedrooms located in close proximity to dayrooms (Kakizawa et al.,
1997). Typologies of behavioral patterns of use were developed in relation to
optimal SNF bedroom layout, size, furnishings, and colors (Hamasaki &
Endoh, 2001; Yang, Ueno, & Kakehi, 1994). Leisure activities and corre-
sponding architectural space requirements have been the subject of SNF
design guidelines (Watanabe & Takizawa, 1997, 1998). Use of the common
areas in one’s bedroom, and to a lesser extent throughout the group home
SCU environment, has been shown to center on the range and placement of
personal artifacts, furnishings, and territorial gestures (Nishino, Ishii, &
Nagasawa, 2001). Following relocation to a new SNF, personalization
behaviors are intensified early on (Tachibana et al., 1997; Tachibana,
Toyama, & Takahashi, 1999). Staffing policies are modified in response
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(Tachibana, 2001). Accordingly, all private-room SNF settings afford a
higher level of personal care compared to semiprivate SNF facilities (Inoue
etal., 1998).

In a cross-cultural investigation of environments in Japan and Korea, a
higher level of staff intervention is required in all private-room SNF (Yi &
Taniguchi, 2001). The size of dayrooms directly influences resident satisfac-
tion (Imai, Inukai, & Ito, 1992; Kodama, 1988) Lastly, a set of codified rating
scales has been developed to ascertain residents’ cognitive stress in relation
to key SNF architectural attributes (Iriuchijima, 2000).

Relocation. The practice in Japan of relocating residents to anew SNF set-
ting has been examined to some extent (Lee, Kataoka, & Suzuki, 1998,
1999). In a comparative investigation between a group of residents whose
facility was renovated in-place, versus a relocated cohort, the former group
spent significantly more time in their rooms than the relocated residents
(Adachi et al., 2001). In another study, social interaction and time spent in
dayrooms decreased following relocation (Ohara & Suzuki, 1992). In a lon-
gitudinal study of elderly residents in Nagoya, the number of households
who had relocated between 1981 and 1984 increased by 47%. Ten relocation
scenarios were identified. The acute shortage of adequately spacious housing
to meet the needs of multigenerational households is anticipated in the com-
ing years as a result of the graying of Japanese society (Suzuki, 1997).

Stairs and safety. Recent work has centered on the relationship among
stairs, personal injury, and emergency preparedness. On the subject of stair-
floor-ramp safety, Inoue, Kimura, and Tomita (2001) identified types of sur-
faces that are least negotiable to the aged based on analysis of foot pres-
sure distribution on various types of surfaces, with ramps causing the most
mishaps. One study yielded factor-analytic dimensions articulating stair-
case perceptions, perceived safety, and aesthetic considerations as being
of paramount importance to aged persons attempting to negotiate extremely
crowded rail stations (Lee, Munakata, & Nagata, 2002). Fatal falls on stairs
were analyzed using national data from 1950 to 1989, with the aging pro-
cess cited as a major cause of death (Nagata, 1992a, 1992b). Nagata (1994)
measured the effect of 42 riser-tread proportional combinations, conclud-
ing that certain types of footwear frequently worn by the aged are accident
inducing. Poor visual acuity has been determined to be a principal cause of
stair mishaps, followed by mobility impairment (Nunota & Naoi, 1995),
despite the effort of elderly users to strive to avoid mishaps (Oshima & Uno,
1999).



Verderber, Song / ENVIRONMENT AND AGING IN JAPAN 71

On the topic of emergency response, Ebihara and Kakegawa (1999) devel-
oped a simulation model to assess nursing home residents’ egress abilities
and movement in emergency evacuation situations. Satoh (1990) developed a
composite evaluation scale to predict occupants’ escape capability in fire
emergencies, and design guidelines were presented. Many nursing homes in
Japan have an inadequate number of staff to cope with emergency situations,
and code enforcement with SNF management is sporadic and nonuniform
throughout the nation (Murai et al., 2002).

Universal design and wayfinding. Universal design has been the subject
of recent research in Japan. Elevators in the home are of potential therapeutic
benefit to the aged because many dwellings are multilevel or built on sloping
sites (Hashimoto & Ito, 1995). Lift devices in private dwellings have been
demonstrated to decrease the physical demand on family caregivers, and per-
ceptions of their lack of safety are unwarranted (Yatogo & Nomura, 1996).
The market in Japan is rapidly expanding for high-tech assistive living ap-
pliances and new design features in homes to expand the reach of univer-
sal design. Demand, however, greatly outstrips supply at present (Yatogo,
Nomura, & Tanaka, 2001).

Recent work on wayfinding has identified electronically active types of
egress signage as more beneficial than passive types of signage in interior
residential settings for the aged (Adachi & Araki, 1992; 1993). At outdoor
traffic signaled intersections, average response time and compensatory
behaviors differ significantly between wheelchair-bound users and others
(Chibana, 1998). The navigational speed of wheelchair users in SNF settings
is only 25% that of nonwheelchair users, with navigation all the more diffi-
cult due to unnecessary and stressful circulation paths and travel distances
(Saito & Toyama, 2000a, 2000b, 2000d, 2000e).

DISCUSSION AND CONCLUSIONS

There is much to learn from recent Japanese research on environment and
aging. This rapidly growing body of work affords valuable insight on multi-
ple interpretive levels. First, in a broad context, cross-cultural work is war-
ranted to compare Japanese and Western health care practices and building
traditions with respect to the aged. Traditional practices and norms, and the
effects of contemporary trends, afford fascinating insight. Architectural set-
tings and room types unique to Japanese culture, such as the functions of
bathing as a hygienic, social, and spiritual modality in treatment and therapy,
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are worthy of inquiry. The aesthetic meaning and functions of the wall and
floor plane are currently being reaffirmed in health care environments. The
traditional shoji screen and tatami are key architectural elements in the
Kokura Rehabilitation Hospital in Kyushu (Yasui, 2002). Rooftop gardens
are becoming common in urban hospitals. Japanese innovations in inter-
generational housing also are of interest internationally.

Such experiments, reinterpreted through the lens of emerging building
technologies, are being explored in tandem with an increasing emphasis on
the design and construction of sustainable health care environments in Japan.
This is driven by the need to conserve extremely scarce land and natural
resources. Japanese innovations in mixed-use, “transprogramic” buildings
for health care and other functions in dense urban settings provide a model
for the world (Buntrock, 2002). Such innovations will undoubtedly continue
to have profound influence on the planning and design of environments for
the aged. Japan is poised to emerge as a world leader in the coming years in
the synthesis of architecture with emerging assistive living technologies and
appliances, including robotics (Stewart, 2002). Perhaps most instructive is
the timelessly inspired respect for and incorporation of nature in many health
care settings for the aged in Japan (Kenchiku-Sekkei-Shiryo, 2001), a nation
experiencing the most rapidly aging society on earth (Ogawa, 1997).

Societal aging has become a global phenomenon. Cross-cultural collabo-
ration, empirical or otherwise, should be encouraged by whatever means
possible. It should be of utmost priority with respect to the planning, design,
and management of institutional and home-centered care environments for
the aged. In the coming years the creation of therapeutically designed envi-
ronments for aging populations cannot be dominated by any single gov-
ernment, society, or linguistically dominant group. It is hoped that this and
future translational efforts will help to unlock chronic language barriers
which persist globally.

NOTES

1. The JSPS is an international faculty-exchange organization operated under the auspices of
the Japanese Government’s Ministry of Health and the Monbusho Foundation, Tokyo. A debt of
gratitude is owed to many Japan-based members of MERA, whose suggestions of pertinent
research reports, books, and journal articles proved invaluable in this literature review.

2. No review of this literature has been published, to date, in the Japanese language. Over
90% of the publications included in Table 1 were published in the Japanese-language Journal of
Architecture, Planning and Environmental Engineering, a publication of the Architectural Insti-
tute of Japan.
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