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HealtKcare at HoPe� 6Satial 6olutions anG ,ntegrateG 
Enabling 7ecKnologies Ior $ging in Place 

&ULVWLDQD &HOOXFFL 
Department of Architecture and Arts, Iuav, University of Venice, Venice, 2196, 30123 Italy 
 
Abstract: :LWKLQ WKH SDVW GHFDGH� DGYDQFHV LQ PHGLFDO WHFKQRORJ\� WKH GHVLUHV DQG FRPSOH[ FDUH QHHGV RI DQ DJHLQJ SRSXODWLRQ� DQG 
LQQRYDWLYH FDUH GHOLYHU\ PRGHOV KDYH LQLWLDWHG D VKLIW IURP SURYLGLQJ FDUH LQ KRVSLWDOV WR RXWSDWLHQW VHWWLQJV� $QG PRUH UHFHQWO\� WKH 
DFFHOHUDWLRQ DQG DPSOLILFDWLRQ RI WKHVH IDFWRUV LV SXVKLQJ KHDOWKFDUH RSWLRQV HYHQ IXUWKHU IURP WKH WUDGLWLRQDO LQSDWLHQW DQG RXWSDWLHQW 
VHWWLQJV WRZDUGV DFXWH DQG VXEDFXWH FDUH LQ WKH KRPH� 7KLV KDV OHG WKH PHGLFDO FRPPXQLW\ WR ORRN WRZDUG SURYLGLQJ PRUH WRROV DQG 
PHWKRGV RI FDUH WKDW SDWLHQWV FDQ DFFHVV VDIHO\ ULJKW IURP KRPH DQG WKH GHVLJQHUV WR WKLQN DV WKH KRPHV RI WKH IXWXUH ZLOO EH IOH[LEOH WR 
VXSSRUW ERWK DQ DUUD\ RI GHYLFHV WR SURYLGH D KHDOWKFDUH GHOLYHU\ DQG WKH KXPDQL]DWLRQ DQG SHUVRQDOL]DWLRQ RI WKH GRPHVWLF VSDFH� ,Q 
OLJKW RI WKH FKDQJLQJ KRXVLQJ GHPDQG DLPHG DW D SUHGRPLQDQWO\ HOGHUO\ SRSXODWLRQ� DQG DZDUHQHVV RI WKH VWURQJ LPSDFW WKDW DJLQJ RI 
WKH SRSXODWLRQ KDV RQ FDUH� RQ WKH FRVWV RI KHDOWK VHUYLFHV� RQ WKH OLYHV RI WKH HOGHUO\ DQG RQ WKH PDLQWHQDQFH RI WKHLU FRQGLWLRQV RI 
LQGHSHQGHQFH� DQG WKH PRVW UHFHQW LQYHVWPHQWV RI WKH 1DWLRQDO 3ODQ IRU 5HVLOLHQFH DQG 5HFRYHU\ WR UHORFDWH FDUH IURP KRVSLWDOV WR ORFDO 
VWUXFWXUHV DQG HYHQ WR KRPHV WKHPVHOYHV� WKH SDSHU LQYHVWLJDWHV WKH LVVXH RI WKH DGDSWDELOLW\ RI WKH KRPH WR WKH QHHGV RI HOGHUO\ SHRSOH 
DQG WR WKH GLIIHUHQW FDUH FRQGLWLRQV WR HQFRXUDJH DJLQJ LQ SODFH� 
 
.ey words: )OH[LELOLW\� SDWLHQW�FHQWUHG GHVLJQ� DJLQJ LQ SODFH� XQLYHUVDO GHVLJQ� KHDOWKFDUH DW KRPH� FXVWRPL]DWLRQ� 
 

�. Ageing in Place: The 1ew Frontiers of 
Home Design  

5HFHQW UHVHDUFK WUHQGV RQ WKH LQWHUGHSHQGHQFH EHWZHHQ 
VSDFH� KHDOWK DQG OLIHVW\OHV RI KHDOWK\ FLWLHV DQG 8UEDQ 
+HDOWK DQG WKH SHFXOLDULW\ RI WKH $JH�)ULHQGO\ &LW\ DQG 
$JLQJ LQ 3ODFH1 DSSURDFKHV GHULYLQJ IURP WKH PDLQ 
FKDQJHV FKDUDFWHUL]LQJ WKH FRQWHPSRUDU\ ZRUOG2 LPSO\ 
D UHWKLQNLQJ RI WKH FRQFHSW RI KHDOWK ± ZKLFK DGGV WR 
WKH REMHFWLYH GLPHQVLRQ RI FDUH WKH VXEMHFWLYH 
GLPHQVLRQ RI SUHYHQWLRQ DQG ZHOO�EHLQJ ± DQG RI WKH 
VRFLDO DQG KHDOWK RUJDQL]DWLRQ� ZKLFK IURP WKH KRVSLWDO�
FHQWUHG RXWORRN DSSURDFKHV WKH GDLO\ OLIH RI LQGLYLGXDOV 
WKURXJK D QHWZRUN RI WHUULWRULDO VWUXFWXUHV �FRPPXQLW\ 

KRPHV� FOLQLFV� GRZQ WR KRPHV WKHPVHOYHV �)LJ�1��  
7KH SK\VLFDO� SHUFHSWLYH DQG HPRWLRQDO SUR[LPLW\ RI 

DVVLVWDQFH LQ HYHU\GD\ OLIH DFTXLUHV D SUHYDOHQW DQG 
SDUWLFXODU PHDQLQJ LQ WKH FDUH RI HOGHUO\ SHRSOH LQ WKHLU 
RZQ KRPHV >1@� LQWHUSUHWDEOH QRW RQO\ LQ DQ H[FOXVLYHO\ 
KHDOWKFDUH FRQWH[W WKURXJK WRROV DQG PHWKRGV RI FDUH 
DFFHVVLEOH VDIHO\ GLUHFWO\ IURP KRPH� EXW DOVR LQ WKH 
GHVLJQ RI SK\VLFDO VSDFH WKURXJK VROXWLRQV WR PDNH 
OLYLQJ VSDFHV VDIHU DQG PRUH XVDEOH DQG DFFHVVLEOH IRU 
HOGHUO\ SHRSOH DQG VROXWLRQV WR DGDSW KRPHV WR WKH FDUH 
DQG GHYLFHV QHFHVVDU\ WR JXDUDQWHH DGHTXDWH KRPH 
KHDOWKFDUH� SUHVHUYLQJ WKH FKDUDFWHU RI KXPDQL]DWLRQ� 
SHUVRQDOL]DWLRQ RI WKH GRPHVWLF VSDFH� 

 

 
Corresponding author: &ULVWLDQD &HOOXFFL� DVVLVWDQW 

SURIHVVRUV� UHVHDUFK ILHOGV� DUFKLWHFWXUH WHFKQRORJ\ DQG EXLOW 
HQYLURQPHQW�  
1 7KH WHUP +HDOWK &LW\ UHIHUV WR DQ LQWHUQDWLRQDO SURJUDP WKDW 
DLPV WR SURSRVH V\QHUJLVWLF KHDOWK DQG VXVWDLQDEOH GHYHORSPHQW 
VWUDWHJLHV� ZKLFK LQFOXGH 8UEDQ +HDOWK DFWLRQV IRU WKH 
LQWHJUDWLRQ RI KHDOWK LQWR XUEDQ SODQQLQJ� 7KH TXDOLW\ RI WKH 
OLYLQJ� XUEDQ DQG VRFLDO FRQWH[W LV WKHUHIRUH HVVHQWLDO LQ 
SURPRWLQJ WKH OLYHDELOLW\ RI D SODFH DQG WKH VWDWH RI KHDOWK RI WKH 

SRSXODWLRQ� LQ SDUWLFXODU WKH HOGHUO\� DV VXSSRUWHG E\ WKH 
LQWHUQDWLRQDO $JH�)ULHQGO\ &LWLHV DQG &RPPXQLWLHV SURJUDP� 
SURPRWHG E\ :+2 LQ 2006� IURP ZKLFK WKH WHUP $JH�)ULHQGO\ 
&LWLHV GHULYHV� 
2 7KH WUDQVIRUPDWLRQV WKDW FRPH LQWR SOD\ LQ WKH WRSLF RI VSDFH�
KHDOWK LQWHUGHSHQGHQFH DUH DQ LQFUHDVH LQ WKH HOGHUO\ SRSXODWLRQ 
DQG ORQHO\ HOGHUO\ SHRSOH� DQ LQFUHDVH LQ FKURQLF GHJHQHUDWLYH 
GLVHDVHV DQG D FRQVHTXHQW LPSDFW RQ WKH FRVWV RI KHDOWK VHUYLFHV 
�9HWUDQR� 2023�� 
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Fig. �  1umber of elderly people assisted by Integrated Home Care � Reworked by the author from Indagine ���� Italia 
Longeva. 
 

7KH KRPH� XQOLNH WKH RWKHU VSDFHV WKDW ZH LQKDELW DW 
YDULRXV VFDOHV LV WKH YHU\ SURMHFWLRQ RI WKH SHUVRQDOLW\ 
RI WKRVH ZKR OLYH LQ LW� DV �OLYLQJ� LV D FRPSOH[ ZD\ RI 
LQWHUDFWLQJ ZLWK WKH VSDFH WKDW LQYROYHV SHRSOH DQG 
VSDFH� ERWK DFWLYH VXEMHFWV� WKURXJK D SOXUDOLW\ RI 
HOHPHQWDU\ IDFWRUV FRQVLVWLQJ RI JHVWXUDO DQG QRQ�
JHVWXUDO DFWLRQV E\ WKH LQKDELWDQWV RQ WKH HOHPHQWV RI 
WKH LQKDELWHG VSDFH� 7KLV LQWLPDWH ULWXDO� DV DQ 
H[SUHVVLRQ RI RQH
V FXOWXUH DQG DV D FRPSOLDQW UHVSRQVH 
WR H[SUHVVHG QHHGV� LV D YDULDEOH SURFHVV WKDW FDQ OHDG 
WR FRQGLWLRQV RI PDODGDSWDWLRQ ZLWK UHVSHFW WR D V\VWHP 
RI QHHGV WKDW HYROYHV DQG FKDQJHV ZLWK DGYDQFLQJ DJH 
� DVVRFLDWHG ZLWK D ORVV RI DELOLW\ WKDW DIIHFWV 
LQGHSHQGHQFH DQG DXWRQRP\ � PRGLI\LQJ WKH �VHQVH RI 
IDPLOLDULW\� WKDW WKDW VDPH V\VWHP H[SUHVVHG� 

7KLV ODVWLQJ ERQG RI DIIHFWLRQ ZLWK RQH
V KRPH 
DFTXLUHV JUHDWHU VLJQLILFDQFH LQ ,WDO\� ZKHUH WKH 
SROLWLFDO�HFRQRPLF VWUDWHJLHV RI WKH FODVVHV WKDW KDYH 
WDNHQ WXUQV LQ SRZHU DQG WKH DQWKURSRORJLFDO DQG 

FXOWXUDO FKDUDFWHULVWLFV KDYH � WKH IRUPHU � 
SURJUHVVLYHO\ LQGXFHG ,WDOLDQ IDPLOLHV WR LGHQWLI\ WKH 
KRPH RI SURSHUW\ DV D IRUP RI LQYHVWPHQW� OHDGLQJ WR D 
YHU\ KLJK VKDUH RI KRPH RZQHUVKLS FRPSDUHG WR WKH 
(XURSHDQ DYHUDJH >2@ DQG � WKH ODWWHU � WR ZHDYLQJ OLYLQJ 
LQ D VWDEOH DQG URRWHG ZD\ LQWR D WHUULWRU\ RI VRFLDO DQG 
QHLJKERUKRRG UHODWLRQVKLSV WKDW SOD\ D FHQWUDO UROH RQ 
WKH ULVN RI LVRODWLRQ DQG ORQHOLQHVV LQ WKH HOGHUO\ 
SRSXODWLRQ �)LJ�2�� 

7KH SHUSHWXDWLRQ RI WKHVH SURILWDEOH LGHQWLW\� HFRQRPLF 
DQG VRFLDO FRQGLWLRQV LV VWULFWO\ GHSHQGHQW RQ WKH DELOLW\ 
RI WKH KRPH WR DGDSW WR WKH SK\VLFDO FKDQJHV RI LWV 
LQKDELWDQWV� LQWHUFHSWLQJ HYHQ WKH PRVW H[WUHPH FRQGLWLRQV 
RI FRH[LVWHQFH RI WKH OLYLQJ VSDFH ZLWK FDUH DFWLYLWLHV� 
PD[LPL]LQJ WKH VWD\ LQ RQH
V KRPH LQ FRQGLWLRQV RI 
VDIHW\� DXWRQRP\ DQG LQGHSHQGHQFH DQG FRQVHTXHQWO\ 
EXUGHQLQJ WKH KHDOWKFDUH V\VWHP DV OLWWOH DV SRVVLEOH� 

$ QHFHVVDU\ DQG IXQGDPHQWDO ERQG EHWZHHQ KHDOWKFDUH 
PRGHOV DQG KRXVLQJ PRGHOV ZKRVH DGYDQWDJHV KDYH 
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ORQJ EHHQ UHIOHFWHG LQ (YLGHQFH %DVHG 'HVLJQ3 DOUHDG\ 
FDOOHG IRU E\ /DZ QR� 833��8 EXW SRRUO\ DSSOLHG� 7KLV 
ERQG VHHPV WR KDYH UHDFKHG WKH XUJHQF\ RI FRQFUHWH 
LPSOHPHQWDWLRQ WKDQNV WR WKH UHVRXUFHV PDGH DYDLODEOH 
E\ WKH 1DWLRQDO 5HFRYHU\ DQG 5HVLOLHQFH 3ODQ ZKLFK ± 
DPRQJ WKH YDULRXV PHDVXUHV WR PRGHUQL]H WKH RUJDQL]DWLRQ 
RI FDUH ± SURYLGHV IRU VWUHQJWKHQLQJ RI DVVLVWDQFH ZLWKLQ 
SULYDWH KRPHV� +RZHYHU� WKH FHQWUDOLW\ RI WKH WRSLF 
FRUUHVSRQGV WR D FRQIXVLQJ OLWHUDWXUH� RQH QHHG RQO\ 
WKLQN RI WKH GLIIHUHQW WHUPV XVHG WRGD\ WR LQGLFDWH KRPH 
KHDOWKFDUH �+RVSLWDO LQ WKH KRPH� +RPH +HDOWKFDUH� 
+RPH +RVSLWDOL]DWLRQ� (DUO\ 6XSSRUWHG 'LVFKDUJH� DQG 
WKH GLIIHUHQW W\SHV RI VHUYLFHV SURYLGHG� VRPH RI WKHP 
IRFXV RQ VSHFLILFLWLHV �VXUJLFDO DQG UHKDELOLWDWLRQ PHGLFLQH� 
JHULDWULFV� SV\FKLDWU\� LQIHFWLRXV DQG UHVSLUDWRU\ GLVHDVHV�� 
DQG RWKHUV RQ GLDJQRVWLF JURXSV RU D FRPELQDWLRQ 

WKHUHRI >3� �@� 
$PRQJ WKH DFWLRQV WR SURPRWH DJLQJ LQ SODFH� 

DGDSWDELOLW\ VROXWLRQV IRU WKH GRPHVWLF VSDFH DQG LWV 
HTXLSPHQW DQG WKHLU LQWHJUDWLRQ ZLWK HQDEOLQJ WHFKQRORJLHV 
FRQVWLWXWH D SRVVLEOH VWUDWHJ\ WR VDWLVI\ WKH SDUWLFXODU 
QHHGV RI HOGHUO\ SHRSOH� 7KH UHVHDUFK SUHVHQWHG KHUH ± 
SDUW RI DQ RQJRLQJ VWXG\ RQ WKH FRPSOH[LW\ RI WKH 
UHODWLRQVKLSV EHWZHHQ SHRSOH DQG WKH FKDUDFWHULVWLFV RI 
WKH VSDFH�HTXLSPHQW V\VWHP ± DLPV WR FRQWULEXWH WR 
FRQVLGHULQJ DJLQJ D VWUXFWXUDO FRQGLWLRQ WR EH IRUHVHHQ 
LQ HYHU\ GHVLJQ DFWLRQ� QRW DV D SRVVLEOH RSWLRQ EXW DV 
DQ RSSRUWXQLW\ WR GHVLJQ VSDFHV DQG HTXLSPHQW DGDSWDEOH 
WR HOGHUO\ XVHUV DQG WKHLU YDULHG DELOLWLHV�GLVDELOLWLHV� 
LQFOXGLQJ WKH XQDYRLGDEOH FKDOOHQJH RI WKH GLJLWDO 
WUDQVLWLRQ LQ WKH IRUPXODWLRQ RI DOWHUQDWLYH W\SHV RI 
LQWHUYHQWLRQ� 

 

 
Fig. �  Photo by .aspars Eglitis. 

 
 

3 7KH VWXGLHV DYDLODEOH LQ WKH OLWHUDWXUH VKRZ WKDW +HDOWKFDUH DW 
+RPH JXDUDQWHHV JUHDWHU FRQGLWLRQV RI ZHOO�EHLQJ� VDIHW\ DQG 
DXWRQRP\ IRU IUDLO HOGHUO\ SHRSOH ZKR UHFHLYH DVVLVWDQFH LQ D 
IDPLOLDU DQG UHDVVXULQJ HQYLURQPHQW �15&� 2011� &RYLQVN\� 

2003� DQG UHGXFHV FRVWV DQG VWUHVVHV RQ VDWXUDWHG KHDOWKFDUH 
IDFLOLWLHV� LQFOXGLQJ HPHUJHQF\ GHSDUWPHQWV DQG KRVSLWDOV ZLWK 
OLPLWHG EHG FDSDFLW\ � �&RKQ� 2022�� 
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�. Home-Based Care: Between the Specifics 
of the User and the High-Performance Space 

+RPH�%DVHG &DUH LQFOXGHV DGPLVVLRQ DYRLGDQFH 
�L�H� IXOO VXEVWLWXWLRQ IRU KRVSLWDOLVDWLRQ� DQG HDUO\ 
GLVFKDUJH IROORZHG E\ FDUH DW KRPH �L�H� VKRUWHQHG 
KRVSLWDOLVDWLRQ�� ,W FDQ EH FRVW�HIIHFWLYH DQG 
FRQYHQLHQW� UHGXFLQJ XQQHFHVVDU\ KRVSLWDO DGPLVVLRQV 
DQG DOORZLQJ SDWLHQWV WR UHFHLYH WKH FDUH WKH\ QHHG 
ZKHUH WKH\ DUH PRVW FRPIRUWDEOH >5@� 7KH DGYDQWDJHV 
RI +RPH�%DVHG &DUH FDQ EH VXPPDUL]HG LQ WKH 
IROORZLQJ ZD\V� 
 JUHDWHU VDIHW\ IRU IUDLO HOGHUV EHFDXVH WKH\ ZLOO 

KDYH IHZHU RI WKH FRPPRQ FRPSOLFDWLRQV RI 
KRVSLWDOL]DWLRQ �VXFK DV GHOLULXP� VWUHVV HWF��� 7KH 15& 
UHSRUW >6@ QRWHG WKDW DFXWHO\ LOO ROGHU SHUVRQV RIWHQ 
H[SHULHQFH DGYHUVH HYHQWV ZKHQ FDUHG LQ WKH DFXWH FDUH 
KRVSLWDO� ZKLOH WKH\ YDOXH WKH GHOLYHU\ RI KHDOWK FDUH DW 
KRPH� DV LW SURPRWHV KHDOWK\ OLYLQJ DQG ZHOO�EHLQJ 
ZKHQ LW LV PDQDJHG ZHOO� /LYLQJ LQGHSHQGHQWO\ DW KRPH 
LV D SULRULW\ IRU PDQ\� HVSHFLDOO\ LQGLYLGXDOV ZKR DUH 
DJHLQJ ZLWK D GLVDELOLW\� 
 JUHDWHU SDWLHQW�FHQWUHG FDUH >�@� WKDW OHDGV WR D 

EHWWHU XQGHUVWDQGLQJ RI LPSRUWDQW LVVXHV� VXFK DV KRZ 
PHGLFDWLRQV DQG QXWULWLRQ DUH KDQGOHG� D PRUH LQWLPDWH 
FOLQLFLDQ�SDWLHQW UHODWLRQVKLS� 
 JUHDWHU SDWLHQW DXWRQRP\ >8@� HVSHFLDOO\ SDWLHQWV 

ZLWK ORZHU OHYHOV RI PRELOLW\ DQG HOGHUV FDQ EHQHILW 
IURP WKH RSSRUWXQLW\ WR UHFHLYH WKH FDUH WKH\ QHHG 
ZKHUH WKH\ DUH PRVW FRPIRUWDEOH� 
 ORZHU FRVWV >�� 9@ DQG ORZHU VWUDLQ RQ VDWXUDWHG 

KHDOWKFDUH IDFLOLWLHV �LQFOXGLQJ HPHUJHQF\ GHSDUWPHQWV 
DQG KRVSLWDOV ZLWK OLPLWHG EHG FDSDFLW\� >10@� %HVLGHV� 
+RPH +HDOWKFDUH FDQ UHGXFH XQQHFHVVDU\ KRVSLWDOL]DWLRQ 
DQG FRQQHFWHG ULVN RI KHDOWKFDUH�DVVRFLDWHG LQIHFWLRQV 
>10� 11@� 

:KLOH WKHUH DUH QXPHURXV DGYDQWDJHV WR +HDOWKFDUH 
DW +RPH� WKHUH DOVR DUH PDQ\ FKDOOHQJHV� 7KHUH DUH VWLOO 
RQO\ D IHZ KHDOWKFDUH RUJDQL]DWLRQV WKDW RIIHU IRUPDO 
KRPH�FDUH PRGHOV IRU SULPDU\ DQG KRVSLWDO�OHYHO FDUH 
�H�J� -RKQV +RSNLQV +RVSLWDO DW +RPH� 2KLR 9HWHUDQV 

$GPLQLVWUDWLRQ +RVSLWDO LQ +RPH� DQG WKHUH DUH OLPLWHG 
UHVHDUFKHV DYDLODEOH RQ WKH UROH RI WKH EXLOW 
HQYLURQPHQW LQ VDIH DQG HIIHFWLYH GHOLYHU\ RI KHDOWKFDUH 
DW KRPH� IRU ERWK SDWLHQWV DQG SURYLGHUV �8QLYHUVDO 
'HVLJQ� $JLQJ LQ 3ODFH� +HDOWKFDUH DW +RPH DSSURDFKHV�� 
+RZHYHU� DV +HDOWKFDUH DW +RPH LV EHFRPLQJ PRUH 
FRPPRQSODFH DV D SUDFWLFH� WKHUH LV DQ RSSRUWXQLW\ WR 
VKLIW WKLQNLQJ IURP WKH W\SLFDO UHVLGHQWLDO GHVLJQ WR D 
PRUH VXVWDLQDEOH KRPH FRQFHSW� µKRZ WKH KRPH FDQ 
VXSSRUW KHDOWK DQG KHDOLQJ¶� 7KLV KDV OHG WKH PHGLFDO 
FRPPXQLW\ WR VHHN WR SURYLGH PRUH WRROV DQG PHWKRGV 
RI FDUH WKDW SDWLHQWV FDQ VDIHO\ DFFHVV ULJKW IURP KRPH� 
DQG WKH GHVLJQHUV WR WKLQN DV WKH KRPHV RI WKH IXWXUH 
ZLOO QHHG WR EH ODLG RXW VWUDWHJLFDOO\ WR DGGUHVV ERWK DQ 
DUUD\ RI DJHLQJ QHHGV DQG VXSSRUW WKLV IRUP RI 
KHDOWKFDUH GHOLYHU\� 

�. ObMective and SubMective 4ualities in the 
Home Adaptation Process 

7KH IUDPHZRUN RI FKDQJHV DQG UHQHZHG QHHGV ± 
LQFOXGLQJ WKH &29,'�19 SDQGHPLF� ZKLFK LQFUHDVHG 
WKH YDULDELOLW\ RI KRPH XVH LQ UHVSRQVH WR KHDOWK QHHGV 
± KDV EHHQ DQ LPSHWXV IRU WKH GHYHORSPHQW RI QHZ 
KRXVLQJ PRGHOV� +RZHYHU� LW LV DOVR QHFHVVDU\ WR 
LQWHUYHQH LQ H[LVWLQJ KRXVLQJ ERWK WR LPSURYH WKH VWD\ 
RI WKH HOGHUO\ DW KRPH LQ FRQGLWLRQV RI VXIILFLHQW 
SHUVRQDO LQGHSHQGHQFH� DQG WR DFFRPPRGDWH� ZKHQ WKH 
QHHG DULVHV� WKH DFWLYLWLHV RI +HDOWKFDUH DW +RPH ZKLOH 
PDLQWDLQLQJ WKH PDLQWHQDQFH RI LGHQWLW\ DQG VHOI�HVWHHP 
>12� 13@� 7KLV DGDSWDWLRQ SURFHVV� ZLWKLQ WKH OLPLWV RI 
SUH�H[LVWLQJ HQYLURQPHQWDO FRQVWUDLQWV �IXQFWLRQDOLW\ 
DQG VL]LQJ RI VSDFHV� DQG WHFKQRORJLFDO RQHV �VWUXFWXUHV� 
SDUWLWLRQV� HWF��� ZLOO KDYH WR JR EH\RQG WKH UHPRYDO RI 
DUFKLWHFWXUDO EDUULHUV� DLPLQJ WR HQKDQFH WKH ³VWUHVV�
UHGXFLQJ´ IDFWRUV DQG UHGXFH WKH ³VWUHVV�LQGXFLQJ´ RQHV 
GHULYLQJ IURP PXOWLIDFWRULDO TXDOLWLHV RI WKH VSDFH� 
SK\VLFDO� HQYLURQPHQWDO� PDQDJHULDO� SHUFHSWLYH� 
SV\FKRORJLFDO DQG UHODWLRQDO HOHPHQWV� IURP D 
SHUVSHFWLYH WKDW LV QRW ³SDWLHQW�FHQWHUHG´ EXW FRQVLGHUV 
WKH WRWDOLW\ RI WKH XVHUV LQYROYHG �DVVLVWHG SHUVRQ� 
IDPLO\ PHPEHUV�FDUHJLYHUV� PHGLFDO�QXUVLQJ VWDII�� 
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Fig. �  Process of adaptability of the home to care. 
 

,Q WKLV SDSHU WKH PRUH JHQHUDO REMHFWLYH RI 
LQQRYDWLRQ RI WKH KRPH HQYLURQPHQW IRU HOGHUO\ SHRSOH 
LV VSHFLILFDOO\ RULHQWHG WRZDUGV D UHIOHFWLRQ RQ WKH 
LQWHUDFWLRQ EHWZHHQ SHUVRQ�IXUQLVKLQJ V\VWHP�KRPH 
HQYLURQPHQW� LQ ZKLFK WKH TXDOLW\ RI WKH VROXWLRQV LV 
FRQYH\HG E\ WKH FRUUHFW FRUUHVSRQGHQFH EHWZHHQ 
SHRSOH� DFWLYLWLHV� SK\VLFDO HQYLURQPHQW DQG WKH UDQJH 
RI HTXLSPHQW�WHFKQRORJLHV WKDW FDQ IDFLOLWDWH WKH 
XVDELOLW\ RI WKH VSDFH�IXUQLVKLQJ V\VWHP DQG PDNH�XS 
IRU DQ\ ORVV RI VNLOOV� 

2Q WKH RQH KDQG� WKHVH LQWHUDFWLRQV FDQ EH SK\VLFDO 
WKURXJK WKH VHDUFK IRU GLPHQVLRQDO� PDWHULDO DQG 
VHQVRULDO UHODWLRQVKLSV ZLWK ZKLFK WR FRQWURO WKH 
FRKHUHQFH DQG DSSURSULDWHQHVV RI WKH LQSXWV E\ WKH 
DUWHIDFWV WR WKH SK\VLRORJLFDO VWUXFWXUHV RI LQGLYLGXDOV� 
2Q WKH RWKHU KDQG� WKH\ FDQ EH ILOWHUHG E\ KLJKO\ 
WHFKQRORJLFDO GHYLFHV �VHQVRUV� DFWXDWRUV� FDSDEOH RI 
ZHLJKWLQJ WKHVH LQSXWV ZLWK UHVSHFW WR WKH LQGLYLGXDO 
FKDUDFWHULVWLFV RI SRVVLEOH XVHUV �)LJ� 3�� 

&RQVHTXHQWO\� WKH UHVHDUFK KDV H[SORUHG WKH WKHPH 
RI WKH GHILQLWLRQ RI D PHWKRGRORJLFDO DSSURDFK WR WKH 
DGDSWDELOLW\ RI WKH GRPHVWLF HQYLURQPHQW ZLWK UHVSHFW 
WR WKH QHHGV RI WKH XVHUV LQYROYHG DQG WR WZR ³VSDWLDO 
HOHPHQWV´ LQ ZKLFK WKH PD[LPXP FRPSOH[LW\ RI WKH 

GHVLJQ FKRLFHV DQG WKH PD[LPXP UHTXHVW IRU WKH 
DGDSWDELOLW\ RI WKH GRPHVWLF VSDFH LV PDQLIHVWHG� WKH 
EHGURRP DQG WKH EDWKURRP� 

7KH VFDUFLW\ RI DSSOLHG UHVHDUFK DQG HYLGHQFH�EDVHG 
VWXGLHV FDSDEOH RI GHILQLQJ WKH FKDUDFWHULVWLFV RI D 
OLYLQJ VSDFH VR WKDW LW LV VXLWDEOH IRU FDUH FRQGLWLRQV KDV 
OHG WR WKH QHHG WR GHOYH LQWR WKH VWXGLHV DYDLODEOH RQ 
VSDFHV WKDW SUHVHQW VLPLODU GHPDQGV IRU HYROXWLRQ DQG 
DGDSWLYLW\ RI WKH VSDFH�IXUQLVKLQJ V\VWHP LQ RUGHU WR 
UHVSRQG WR WKH ELR�SV\FKRVRFLDO QHHGV RI XVHUV �KRVSLWDO 
ZDUGV� EHGURRPV LQ QXUVLQJ KRPHV� DQG WR LQWHJUDWH 
WKHP ZLWK WKH QHHGV RI D ³TXDOLWDWLYH´ QDWXUH �VXEMHFWLYH� 
SV\FKRORJLFDO�� ZLWK WKH QHHG IRU SHUVRQDOL]DWLRQ RI WKH 
OLYLQJ VSDFH �FXVWRPL]DWLRQ RI IXUQLVKLQJV� DQG ZLWK WKH 
RSSRUWXQLWLHV RIIHUHG E\ WKH LPSOHPHQWDWLRQ RI QHZ 
ELRPHGLFDO DQG GLJLW DO WHFKQRORJLHV� VKRZLQJ WKH 
LPSDFW WKDW VRPH LQQRYDWLRQV FDQ KDYH LQ WHUPV RI 
UHVLOLHQFH� 

�. The Patient Room as a Model for 
Investigation 

7KHUH LV D SDXFLW\ RI OLWHUDWXUH RQ WKH DGDSWDWLRQ DQG 
GHVLJQ RI WKH KRPH HQYLURQPHQW IRU WKH IXWXUH KHDOWK 
FDUH QHHGV RI WKH RZQHU LQ WKHLU RZQ KRPH� LQ RUGHU WR 
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IDFLOLWDWH DQG HQDEOH WKH EHVW LPSOHPHQWDWLRQ RI WKHVH 
QHHGV� &RQVHTXHQWO\� WKH UHVHDUFK H[DPLQHG 
KRVSLWDO 
URRPV
 DV FDVH VWXGLHV� ZKLFK UHSUHVHQW WKH FORVHVW DQG 
PRVW VLPLODU HQYLURQPHQWV WR WKRVH LQ WKH KRPH DQG 
DOORZ D EHWWHU XQGHUVWDQGLQJ RI WKH FRPSRVLWLRQ RI FDUH 
VSDFHV DQG WKH QHHGV RI WKH GLIIHUHQW XVHUV LQYROYHG LQ 
WKH FDUH SURFHVV �)LJ� ��� 

2YHU WKH ODVW WHQ \HDUV� WHFKQRORJLFDO SURJUHVV LQ 
KHDOWKFDUH PDQDJHPHQW DQG FRPPXQLFDWLRQ V\VWHPV 
�WHOHPHGLFLQH�� WKH JUDGXDO UHSODFHPHQW RI WKH KXPDQ 
IDFWRU WKURXJK URERWL]DWLRQ �DXWRPDWLRQ RI FDUH ZRUN� 
DQG GLJLWL]DWLRQ �PDJQHWLF UHVRQDQFH� &7 DQG 3(7 
VFDQV� KDYH OHG WR D UHRUJDQL]DWLRQ RI KRVSLWDO IDFLOLWLHV 
± DQG WKH 
SDWLHQW URRPV¶ ± VR WKDW WKH\ FDQ 

DFFRPPRGDWH WKH FKDQJHV WDNLQJ SODFH LQ D IUXLWIXO 
UHODWLRQVKLS EHWZHHQ� 
 XVHU�FHQWUHG DSSURDFK WKDW KDV LQIOXHQFHG QRW RQO\ 

WKH PRGHV RI FRPPXQLFDWLYH H[FKDQJH EHWZHHQ SDWLHQW 
DQG PHGLFDO VWDII EXW DOVR WKH SK\VLFDO�IXQFWLRQDO 
FKDUDFWHULVWLFV �DFFHVVLELOLW\� GLVWULEXWLRQ RI VSDFHV� 
DQG WKH SV\FKR�VHQVRU\ DQG SHUFHSWLYH FKDUDFWHULVWLFV 
RI FDUH VSDFHV ILQGLQJ FRQILUPDWLRQ LQ (YLGHQFH�%DVHG 
'HVLJQ� 
 ELR�WHFKQRORJLFDO DSSURDFK WKDW KDV OHG WR D 

IXUWKHU UHRUJDQL]DWLRQ RI KRVSLWDO VWUXFWXUHV DQG WR 
WKH HPHUJHQFH RI QHZ� KLJKO\ RULJLQDO DQG UHOHYDQW 
IRUPV RI LQWHUDFWLRQ DLPHG DW WKH 
PHGLFDOL]DWLRQ RI 
OLIH
� 

 

 
Fig. �  Comparative analysis of hospital rooms designed according to criteria of humani]ation of space and efficiency of care. 
 
 



HealtKcare at HoPe� 6Satial 6olutions anG ,ntegrateG Enabling 7ecKnologies Ior $ging in Place 

 

59�

 

7KLV DSSURDFK DSSOLHG WR KRPH FDUH LQYROYHV 
H[WHQVLYH UHIOHFWLRQ RQ WKH IROORZLQJ LVVXHV� 
 6SDFHV IRU SULYDF\�LQWLPDF\� $OWKRXJK WKH SDWLHQW¶V 

URRP �ZKLFK LQ D KRXVH FRUUHVSRQGV WR WKH EHGURRP� 
PXVW UHVSRQG WR WKH QHHGV RI SURFHVV HIILFLHQF\ DQG 
HIIHFWLYHQHVV RI FDUH� LW FDQQRW EH QHJOHFWHG LQ D EURDGHU 
YLVLRQ RI KHDOWK DV SV\FKR�SK\VLFDO ZHOO�EHLQJ� ZLWK 
DWWHQWLRQ WR FKDUDFWHUL]DWLRQ ± IRU YROXPHV� PDWHULDOV� 
FRORUV ± RI VSDFHV �1HZ &KLOGUHQ¶V +RVSLWDO LQ )LQODQG� 
*$36 SV\FKLDWULF KRVSLWDO LQ 'HQPDUN� DQG SHUVRQDOL]DWLRQ� 
DSSURSULDWLRQ RI VSDFHV IRU LQWLPDF\�SULYDF\ �WKH 
WUDQVIRUPDELOLW\ RI WKH ZDUGV LQ WKH 0H\HU 3HGLDWULF 
+RVSLWDO LQ )ORUHQFH DQG LQ WKH $JDWKDULHG LQ *HUPDQ\�� 
7KLV FRQGLWLRQ FDQ EH DFKLHYHG WKURXJK D 
VSDWLDO�IXQFWLRQDO RUJDQL]DWLRQ RI WKH URRP WR DYRLG 
YLVLELOLW\ RI WKH FDUH DUHDV IURP WKH FRPPRQ DUHDV RU 
WKURXJK PRYDEOH SDUWLWLRQV DQG JODVV GRRUV WKDW FDQ EH 
GDUNHQHG� 
 (QYLURQPHQWDOO\ UHVSRQVLEOH PDWHULDOV� $QRWKHU 

IURQW LV WKDW RI LQQRYDWLRQ LQ WKH ILHOG RI EXLOGLQJ 
PDWHULDOV LQ ZKLFK WKH IURQWLHUV RI WHFKQRORJLFDO 
LQQRYDWLRQ IRFXV RQ WKH SRVVLELOLW\ RI KDYLQJ 
DQWLEDFWHULDO DQG DQWLYLUDO EXW DOVR VXVWDLQDEOH PDWHULDOV� 
IUHH RI WR[LF FKHPLFDOV LQ RUGHU WR LPSURYH LQWHUQDO DLU 
TXDOLW\ DQG UHGXFH LPSDFWV RQ SXEOLF KHDOWK� 
 )DPLO\�IULHQGO\ VSDFHV� 7KH SUHVHQFH LQ WKH 

KRVSLWDO URRP RI D VSHFLILF DUHD LQWHQGHG WR 
DFFRPPRGDWH IDPLO\ PHPEHUV ± LQFOXGLQJ VHDWLQJ DQG 
SRVVLEO\ EHGV DGGHG ± DOORZV DFWLYH LQYROYHPHQW RI 
IDPLO\ PHPEHUV LQ FHUWDLQ DVSHFWV RI FDUH DV ZHOO DV LQ 
SV\FKR�SK\VLFDO VXSSRUW IRU WKH SDWLHQW� ZLWK SRVLWLYH 
HIIHFWV RQ FOLQLFDO RXWFRPHV� (YHQ ZLWKLQ WKH SDWLHQW 
FDUH EHGURRP� LW LV LPSRUWDQW WR FRQVLGHU D VSDFH ZKHUH 
D SRVVLEOH IDPLO\ PHPEHU FDQ FRPIRUWDEO\ VWD\ ZLWK 
WKH SDWLHQW�  
 1XUVLQJ�FDUHJLYHU VWDWLRQV� ,PSOHPHQWDWLRQ RI 

IOH[LEOH VROXWLRQV IRU DGDSWLQJ WKH SDWLHQW¶V URRP WR WKH 
OHYHOV RI FDUH DOVR LQYROYHV QHZ VROXWLRQV IRU WKH 
SRVLWLRQ RI WKH QXUVLQJ VWDWLRQ �ZKLFK LQFOXGHV VSDFHV 
IRU GRFXPHQWDWLRQ� GUXJ VWRUDJH� QXUVLQJ VXSSOLHV� 
HTXLSPHQW� HWF��� 7KH QXUVH PXVW EH DEOH WR FDUU\ RXW 

KLV RU KHU DFWLYLWLHV� VXFK DV SUHSDULQJ IRU WUHDWPHQW� 
XQGLVWXUEHG DQG ZLWK D GLUHFW YLHZ RI WKH SDWLHQW�  
 7KH LQWHJUDWLRQ RI FHLOLQJ�PRXQWHG SDWLHQW OLIWV� ,W 

FDQ EH XVHIXO WR UHGXFH VWDII EDFN LQMXULHV FDXVHG E\ 
OLIWLQJ SDWLHQWV LQ DQG RXW RI EHG RU D EDWKURRP� VWDII 
VLFN WLPH� DQG KRVSLWDO FRVWV� 7KH LQWHJUDWLRQ RI WKH OLIW 
UDLOV LQ WKH FHLOLQJ� KLGLQJ WKHP IURP YLHZ� FRQWULEXWHV 
WR D PRUH GLVFUHHW DQG OHVV KRVSLWDOLVHG KRPH 
HQYLURQPHQW� 

,Q UHODWLRQ WR WKHVH PDFUR�LQWHUYHQWLRQV� FULWHULD IRU 
WKH DGDSWDELOLW\ RI WKH KRPH WR FDUH ZHUH GHYHORSHG DQG 
LQFRUSRUDWHG LQWR DQ DJLOH YHULILFDWLRQ WRRO WKDW 
FRPELQHV LQWHUYHQWLRQV RQ WKH 
VSDFH V\VWHP
 DQG WKH 

HTXLSPHQW V\VWHP
 ZLWK LQWHJUDEOH LQWHOOLJHQW 
WHFKQRORJLFDO VROXWLRQV WKDW FDQ VXSSRUW WKH YDULRXV 
DFWRUV LQ WKH FDUH SURFHVV �SDWLHQW� QXUVHV� FDUHUV� IDPLO\ 
PHPEHUV��  

�. An Adaptability Support Tool 

$ ILUVW UHVXOW FRQFHUQV WKH GHYHORSPHQW RI D WRRO IRU 
YHULI\LQJ WKH DGDSWDELOLW\ RI WKH VSDFH�IXUQLVKLQJ 
V\VWHP WR WKH PDLQ DFWLYLWLHV RI WKH XVHUV LQYROYHG 
FODVVLILHG ZLWK UHVSHFW WR UHTXLUHPHQWV RI D TXDQWLWDWLYH 
QDWXUH �HUJRQRPLF� IXQFWLRQDO DQG WHFKQLFDO� DQG RI D 
TXDOLWDWLYH QDWXUH �SHUVRQDOL]DWLRQ� FRQGLWLRQV RI 
SV\FKRSK\VLFDO ZHOO�EHLQJ� WR EH VDWLVILHG� GHGXFHG 
IURP VWXGLHV FDUULHG RXW RQ WKH VXEMHFW RI DGDSWDWLRQ RI 
³VSDWLDO HOHPHQWV´ �EHGURRP DQG EDWKURRP� ± LQGLFDWHG 
LQ WKH SUHYLRXV VHFWLRQ ± DQG ZHLJKHG XS ZLWK UHVSHFW 
WR WKH FRQWH[WXDO IDFWRUV RI WKH OLYLQJ VSDFH DQG FOLQLFDO 
DVSHFWV RI WKH SDWLHQW� 

3ODFLQJ WKH SHUVRQ DW WKH FHQWHU RI WKH DGDSWDWLRQ 
SURFHVV DULVHV IURP D UHMHFWLRQ RI �PHGLFDOL]DWLRQ� RI 
VSDFH DQG REMHFWV� IRU ZKLFK WKH VLPSOH SRVVLELOLW\ RI 
KRVWLQJ FHUWDLQ FDUH DFWLYLWLHV ZLWKLQ WKH KRPH GRHV QRW 
HQWDLO DFKLHYHPHQW RI DQ DGHTXDWH OHYHO RI DGDSWDELOLW\ 
RI WKH VSDFH�IXUQLVKLQJ V\VWHP� VHHQ DV D EDODQFHG 
H[SUHVVLRQ RI WKH SURFHVV RI DGDSWDWLRQ WR WKH FKDQJHV 
WKDW KDYH RFFXUUHG LQ WKH OLIH RI WKH VXEMHFW DQG KLV RU 
KHU IDPLO\ WKURXJK HIILFLHQF\ RI FDUH DQG KXPDQL]DWLRQ 
RI HQYLURQPHQWV� IXUQLVKLQJV DQG DLGV� 
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)RU WKLV UHDVRQ� WKH VHFRQG UHVXOW RI WKH UHVHDUFK 
FRQFHUQV WKH GHYHORSPHQW RI D IUDPHZRUN RI SRVVLEOH 
SURMHFW VWUDWHJLHV IRU DGDSWDELOLW\ RI WKH OLYLQJ VSDFH 
DQG LQWHJUDWLRQ RI WHFKQRORJLFDO V\VWHPV �$L� ,&7� 
VPDUW GHYLFHV� $PELHQW $VVLVWHG /LYLQJ WHFKQRORJLHV� 
ZKLFK FDQ IDFLOLWDWH SDWLHQWV LQ FDUU\LQJ RXW GDLO\ 
DFWLYLWLHV DQG PHGLFDO�QXUVLQJ VWDII LQ FDUU\LQJ 
RXW�PRQLWRULQJ WUHDWPHQWV� 

7KH WRRO IRU YHULI\LQJ WKH DGDSWDELOLW\ RI WKH 
VSDFH�IXUQLVKLQJ V\VWHP WR WKH FDUH FRQGLWLRQV LV 
FRQILJXUHG DV D WRRO IRU SUHILJXUDWLRQ�JHQHUDWLRQ DQG 
HYDOXDWLRQ RI GHVLJQ DOWHUQDWLYHV� VWUXFWXUHG DFFRUGLQJ 
WR D ³ZKDW LI´ �RU LI�WKHQ� DQDO\VLV SURFHGXUH WKDW 
LGHQWLILHV �WKURXJK FODVVLILFDWLRQ RI SUREOHPV� SRWHQWLDO 
FULWLFDO VLWXDWLRQV DQG SUHYHQWLYHO\ HQVXUHV ³VRIW´ 
VROXWLRQV �PLQLPDOO\ LQYDVLYH� RU ³KDUG´ RQHV LI WKH 
³VRIW´ VROXWLRQV DUH LQVXIILFLHQW� 

7KH IRUPHU FRQFHUQV LQWHJUDWLRQ RI HOHPHQWV� 
FRPSRQHQWV DQG IXUQLVKLQJ V\VWHPV DQG�RU VPDUW 
WHFKQRORJLHV DOUHDG\ LQ SURGXFWLRQ IRU FXVWRPL]DWLRQ RI 
VSDFHV�HTXLSPHQW WR UHGXFH WKH LQWHQVLW\ RI WKH 
FRQVHTXHQFHV UHODWLQJ WR WKDW FULWLFDO FRQGLWLRQ� ZKLOH 

WKH ODWWHU FRQFHUQ ³WDLORU�PDGH´ SHUVRQDOL]HG VROXWLRQV 
± GHULYLQJ IURP REVHUYDWLRQ DFWLYLWLHV� PHDVXUHPHQW RI 
UHVLGXDO VNLOOV DQG PRQLWRULQJ ± FDSDEOH RI 
FRPSHQVDWLQJ IRU SURJUHVVLYH ORVV RI SK\VLFDO�PRWRU 
VNLOOV WKURXJK WKH HQDEOLQJ HIIHFWV LQGXFHG E\ WKH 
YDULDEOH SHUIRUPDQFH FDSDELOLWLHV RI HOHPHQWV� 
HTXLSPHQW DQG VSDFHV DQG WKHLU LQWHJUDWLRQ ZLWK 
HQDEOLQJ WHFKQRORJLHV� 

3UHOLPLQDU\ YHULILFDWLRQ RI WKH PLQLPXP JHRPHWULF� 
GLPHQVLRQDO DQG SODQW HQJLQHHULQJ FRQGLWLRQV IRU WKH 
DGDSWDELOLW\ RI DFFRPPRGDWLRQ LV IROORZHG E\ 
LGHQWLILFDWLRQ RI SRVVLEOH JURXS GHVLJQ VWUDWHJLHV RI WZR 
DUHDV RI DSSOLFDWLRQ� WKH VFDOH RI WKH REMHFW�HTXLSPHQW� 
DQG WKH VFDOH RI WKH EXLOW VSDFH �)LJV�5 DQG 6�� 

$W WKH REMHFW�HTXLSPHQW VFDOH� DGDSWDELOLW\ WDNHV WKH 
IRUP RI UHSODFHPHQW�LQWHJUDWLRQ RI IXUQLVKLQJ V\VWHPV 
WKDW IDFLOLWDWH PDQDJHPHQW RI IXWXUH WUDQVIRUPDWLRQV 
WKURXJK PRGXODULW\ DQG LQWHUFKDQJHDELOLW\ RI FRPSRQHQWV 
DQG FXVWRPL]DWLRQ RI IHDWXUHV DQG DFFHVVRULHV� 7KHVH 
FXVWRPL]HG V\VWHPV� LI DVVRFLDWHG ZLWK D FDUHIXO 
DQDO\VLV RI WKH XVHU¶V JHVWXUHV LQ FDUU\LQJ RXW WKH DFWLYLWLHV 
± WR LQWHUFHSW WKH VROXWLRQV DGRSWHG WR UHDFK WKH REMHFWLYH� 

 

 
Fig. �  Exemplification of the adaptability tool with respect to some requirements characteri]ing the spatial element 
³bedroom�. 



HealtKcare at HoPe� 6Satial 6olutions anG ,ntegrateG Enabling 7ecKnologies Ior $ging in Place 

 

599

 
Fig. �  Home healthcare model. 
 

ZLWK RWKHU FDSDELOLWLHV �SK\VLFDO DQG FRPPXQLFDWLYH� DQG 
RWKHU UHVRXUFHV �WHFKQLFDO DQG VSDWLDO� ± PDNH LW SRVLEOH 
WR KDYH DQRWKHU OHYHO RI IOH[LELOLW\ RI WKH HTXLSPHQW RU 
FRPSRQHQW� GHGLFDWHG WR WKH LQGLYLGXDO VSHFLILFLWLHV� 
VNLOOV RI WKH XVHU� ,W IROORZV WKDW HYHQ HYDOXDWLRQ RI D 
VLQJOH DFWLRQ QHFHVVDU\ WR FDUU\ RXW DQ DFWLYLW\ �SXVK�SXOO� 
OLIW�ORZHU� RSHQ�FORVH� RU WKH GHVLJQ FKDUDFWHUL]DWLRQ RI 
D WHFKQLFDO�FRQVWUXFWLYH HOHPHQW �VPRRWK�URXJK� GHYLFHV 
IRU SUHVVLQJ�WRXFKLQJ� LV FRQILJXUHG DV IXQGDPHQWDO WR 
SURYLGH VROXWLRQV WKDW FDQ EH DGDSWHG WR FRQWLQJHQW 
QHHGV DQG UHTXLUHPHQWV� WR VXSSRUW JUHDWHU LQGHSHQGHQFH 
RI DVVLVWHG SDWLHQWV DQG IDFLOLWDWH WKH ZRUN RI KRPH 
KHDOWKFDUH ZRUNHUV �)LJV� � DQG 8�� 

$ IXUWKHU SHUIRUPDQFH XSJUDGH FDQ EH REWDLQHG E\ 
LQWHJUDWLQJ PRQLWRULQJ VHQVRUV WKDW FDQ EH LQWHJUDWHG 
LQWR ZHDUDEOH GHYLFHV�REMHFWV FDSDEOH RI FROOHFWLQJ 
GLDJQRVWLF GDWD �H�J� GDWD RQ SRVWXUH� SK\VLFDO DFWLYLW\� 
KDELWV� LQ RUGHU WR PRQLWRU KHDOWK FRQGLWLRQV RI HOGHUO\ 
SHRSOH DQG LQWHUDFWLRQV FDSDEOH RI VXSSRUWLQJ WKH 
UHVLGXDO DELOLWLHV RI XVHUV �YHUWLFDO PRWRUL]DWLRQ RI ZDOO 
FXSERDUGV DQG ZRUNWRSV� DV ZHOO DV LQWHUDFWLQJ ZLWK WKH 
HQG XVHU �H�J� GHYLFHV WKDW UHPLQG WKH XVHU WR WDNH GUXJV 

RU D FHUWDLQ WKHUDS\� DQG ZLWK WKH RXWVLGH �H�J� PRWLRQ 
VHQVRUV WKDW DOHUW WKH XVHU ZKR PRYHV DZD\ EH\RQG D 
FHUWDLQ UDGLXV IURP WKH DFWLRQ� DV WKH\ DUH FRQQHFWHG WR 
RXWGRRU V\VWHPV� 

$W WKH VFDOH RI WKH SK\VLFDO VSDFH� DGDSWDELOLW\ LV 
DSSOLFDEOH LQ GHVLJQ VWUDWHJLHV FDSDEOH RI IDFLOLWDWLQJ 
FDUH DQG DVVLVWDQFH WDVNV �HTXLSSHG ZDOOV�DWWLFV� 
WHFKQLFDO QXFOHL WKDW FDQ EH LQWHJUDWHG ZLWK 
SODQW�HOHFWURPHGLFDO HTXLSPHQW IXQFWLRQDO DW GLIIHUHQW 
OHYHOV RI FDUH�� RI LPSURYLQJ WKH FRQGLWLRQV RI 
SV\FKRSK\VLFDO ZHOO�EHLQJ� DFFHVVLELOLW\ DQG VDIHW\ IRU 
SDWLHQWV DQG RSHUDWRUV �UHRUJDQL]DWLRQ RI WKH 
GLVWULEXWLRQ V\VWHP EDVHG RQ QHZ HUJRQRPLF QHHGV� 
PRQLWRULQJ RI LQGRRU FRQGLWLRQV� PRELOH GLYLGHUV IRU 
WKH SDWLHQW¶V SULYDF\ GXULQJ WUHDWPHQW�� RI JXDUDQWHHLQJ 
FXVWRPL]DWLRQ RI VSDFH WKURXJK WKH VWXG\ RI LWV 
HUJRQRPLF RSWLPL]DWLRQ WR WKH VSHFLILF QHHGV RI WKH XVHU�  

$ IXUWKHU SHUIRUPDQFH XSJUDGH FDQ EH REWDLQHG E\ 
LQWHJUDWLQJ VHQVRUV� PRQLWRULQJ GHYLFHV WKDW FDQ EH 
LQWHJUDWHG LQWR ZHDUDEOH GHYLFHV�REMHFWV FDSDEOH RI 
FROOHFWLQJ GLDJQRVWLF GDWD �H�J� GDWD RQ SRVWXUH� 
SK\VLFDO DFWLYLW\� KDELWV� LQ RUGHU WR PRQLWRU WKH KHDOWK  
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Fig. �  Integration of devices and smart technologies. 
 

 
Fig. �  Different user-furniture interface scenarios according to each person
s abilities. 
 

FRQGLWLRQV RI HOGHUO\ SHRSOH� RI LQWHUDFWLRQ FDSDEOH RI 
VXSSRUWLQJ WKH UHVLGXDO DELOLWLHV RI XVHUV �YHUWLFDO 
PRWRUL]DWLRQ RI ZDOO FXSERDUGV DQG ZRUNWRSV� DV ZHOO 
DV LQWHUDFWLQJ ZLWK WKH HQG XVHU �H�J� GHYLFHV WKDW 

UHPLQG WKH XVHU WR WDNH GUXJV RU D FHUWDLQ WKHUDS\� DQG 
ZLWK WKH RXWVLGH �H�J� PRWLRQ VHQVRUV WKDW DOHUW WKH XVHU 
ZKR PRYHV DZD\ EH\RQG D FHUWDLQ UDGLXV IURP WKH 
DFWLRQ� DV WKH\ DUH FRQQHFWHG WR RXWGRRU V\VWHPV� 
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�. Conclusions 

7KH VROXWLRQV DQG DOWHUQDWLYHV DQDO\]HG VKRZ WKDW WKH 
SK\VLFDO HQYLURQPHQW FDQ OHDG WR SRVLWLYH UHVXOWV LQ 
WHUPV RI ZHOO�EHLQJ �IRU XVHUV DQG RSHUDWRUV�� VWDII 
SURGXFWLYLW\ �ZRUNIORZ�� FOLQLFDO VDIHW\ �SUHYHQWLRQ RI 
PHGLFDO HUURUV� LQFRUUHFW DSSOLFDWLRQ RI WKHUDS\� 
FRQWUDFWLRQ RI QRVRFRPLDO LQIHFWLRQ�� SV\FKRORJLFDO 
DQG SK\VLFDO VDIHW\� �SUHYHQWLRQ RI PHGLFDO HUURUV� 
DSSOLFDWLRQ RI WKHUDS\� FRQWUDFWLRQ RI QRVRFRPLDO 
LQIHFWLRQ DQG UHGXFWLRQ RI VWUHVV IDFWRUV�� +RZHYHU� 
DGDSWDELOLW\ RI WKH KRPH WR PHHW WKHVH QHZ QHHGV 
FODVKHV ZLWK WKH OLPLWV UHODWLQJ WR WKH VWUXFWXUDO DQG 
W\SRORJLFDO FRQVWUDLQWV RI H[LVWLQJ KRXVLQJ� ZKLFK 
FRQVWLWXWH WKH PDLQ EDUULHU WR DGDSWDWLRQ WR QHZ 
RUJDQL]DWLRQDO�VSDWLDO PRGHOV� +RZHYHU� LI WKH KRPH LV 
QRW SURSHUO\ HTXLSSHG� RU LI D IRUPDO KRPH�FDUH PRGHO 
IRU KRVSLWDO�OHYHO FDUH LV QRW DYDLODEOH� KRVSLWDOL]DWLRQ 
RU D PRYH LQWR D UHKDELOLWDWLRQ RU ORQJ�WHUP FDUH VHWWLQJ 
PD\ EH WKH RQO\ YLDEOH RSWLRQ IRU SHRSOH ZLWK 
LQFUHDVLQJ KHDOWKFDUH QHHGV >1�@� 

7KHUH LV DOVR D SUREOHP RI D SV\FKRORJLFDO�
EHKDYLRUDO QDWXUH GXH WR WKH VWUHVVIXO FRQGLWLRQV WR 
ZKLFK WKH PHGLFDO�QXUVLQJ VWDII ZLOO EH VXEMHFWHG ZKR 
ILQG WKHPVHOYHV ZRUNLQJ LQ QHZ VSDWLDO PRGHOV� ZLWK 
UHSHUFXVVLRQV RQ WDVNV� GXWLHV� DQG ZRUNIORZV�KDELWV� 
3UHFLVHO\ WKLV FRPSOHPHQWDULW\ EHWZHHQ GHVLJQ DFWLRQV 
DLPHG DW JXDUDQWHHLQJ WKH ZHOO�EHLQJ RI WKH XVHUV 
LQYROYHG DQG RUJDQL]DWLRQDO DFWLRQV DLPHG DW 
RSWLPL]LQJ FDUH VXJJHVWV SURPLVLQJ UHVHDUFK VSDFHV 
WKDW FDQ EH LQYHVWLJDWHG� IXUWKHU GHYHORSHG DQG SRVVLEO\ 
WHVWHG LQ UHDO HPSLULFDO FRQWH[WV� WKURXJK LQYROYHPHQW 
RI ILJXUHV EHORQJLQJ WR GLIIHUHQW VFLHQWLILF GLVFLSOLQDU\ 
VHFWRUV� 

)XUWKHUPRUH� WKH PDMRULW\ RI WKH OLWHUDWXUH UHIHUV WR 
LQGLYLGXDOV UHFHLYLQJ FDUH DW KRPH DV ³SDWLHQWV´� 
+RZHYHU� WKH LQGLYLGXDOV UHFHLYLQJ FDUH PD\ RU PD\ 
QRW VHH WKHPVHOYHV DV SDWLHQWV LQ WKHLU RZQ KRPHV� 7KLV 
LV DQ LPSRUWDQW GLVWLQFWLRQ LQ KRZ FDUH LV SURYLGHG DQG 
GHVLJQHG� +HDOWKFDUH DW +RPH GRHV QRW LQYROYH MXVW D 
IXQFWLRQDO GLPHQVLRQ� EDW DOVR DQ HPRWLRQDO RQH �VHQVH 
RI FRPIRUW DQG VDIHW\� EDVHG RQ IDPLOLDULW\ DQG�RU 

PHPRU\�� )RU WKHVH UHDVRQV� RWKHU OLPLWV WR WKH 
DSSOLFDWLRQ RI WKLV PRGHO FRQFHUQ�  
 WKH GHJUHH RI DGDSWDELOLW\ RI GZHOOLQJV ERWK WR WKH 

HYROYLQJ QHHGV RI LWV UHVLGHQWV DQG WR WKH HYROXWLRQ RI 
WKH GLVHDVH�  
 WKH KLJK FRVWV RI XSJUDGLQJ DQG DGDSWLQJ� WKH KLJK 

XSJUDGH DQG DGDSWDWLRQ FRVWV� ZKLFK FRXOG EH DYRLGHG� 
HVSHFLDOO\ LQ QHZ FRQVWUXFWLRQV� WKURXJK D GHVLJQ WKDW 
FRQVLGHUV WKH XVHU DQG KLV QHHGV DV WKH\ HYROYH RYHU 
WLPH�  

&RQWLQHQWDO DQG 1RUG &RXQWULHV DUH PRYLQJ LQ WKLV 
GLUHFWLRQ ERWK ZLWK JXLGHOLQHV IRU WKH ORZ�FRVW 
DGDSWDELOLW\ RI WKH H[LVWLQJ DQG QHZ KRXVLQJ VWRFN >15@ 
DQG ZLWK ILQDQFLDO VFKHPHV IRU WKH DGDSWDWLRQ RI 
KRXVLQJ WR WKH LQGLYLGXDO OLPLWDWLRQV RI WKH SHRSOH�  

0XOWLGLVFLSOLQDU\ HTXLSV �IRUPHG E\ RZQHUV� 
DUFKLWHFWV DQG GHVLJQHUV LQ KHDOWKFDUH� PD\ EH WKH EHVW 
TXDOLILHG WR XQGHUWDNH WKH FKDOOHQJH RI GHVLJQ IRU 
+HDOWKFDUH DW +RPH� 7KH\ DLP WR EDODQFH WKH 
SURYLVLRQV IRU VDIHW\ ZLWK WKH SUHVHUYDWLRQ RI WKH 
SHUVRQDO HIIHFWV DQG SHUVRQ�FHQWUHG H[SHULHQFH WKDW 
PDNH KHDOWKFDUH DW KRPH VXFK DQ DWWUDFWLYH RSWLRQ IRU 
KHDOLQJ LQ WKH ILUVW SODFH�  

7KHUHIRUH� WKH YDOLGLW\ RI D SURMHFW FDQ EH DSSUHFLDWHG 
E\ WKH PXOWLIDFWRULDO TXDOLW\ RI WKH VSDFH� ,W FDQ EH 
FRQQHFWHG ZLWK SK\VLFDO� HQYLURQPHQWDO� PDQDJHPHQW� 
SHUFHSWXDO� SV\FKRORJLFDO DQG UHODWLRQDO HOHPHQWV� LQ D 
SHUVSHFWLYH WKDW LV QRW �SDWLHQW�FHQWULF� EXW FRQVLGHUV 
WKH WRWDOLW\ RI XVHUV�  

+RZHYHU� WKH IXWXUH UHVHDUFK VSDFHV LQ WKLV ILHOG DUH 
ODUJH� DQG WKH SRVVLEOH VFHQDULRV RI XVH FRQFHUQ WKH 
GHYHORSPHQW RI WRROV IRU YHULI\LQJ WKH DGDSWDELOLW\ RI 
WKH KRPHV� IRU JXLGHOLQHV� XVHIXO IRU SXEOLF DGPLQLVWUDWLRQV 
LQ GUDIWLQJ LQQRYDWLYH WHQGHUV IRU WKH FRQVWUXFWLRQ RI 
QHZ VRFLDO KRXVLQJ RU VHQLRU KRXVLQJ� DOVR WKURXJK WKH 
XVH RI VLPXODWLRQ V\VWHPV �'LJLWDO 7ZLQ� FDSDEOH RI 
YHULI\LQJ WKH SRVVLEOH WUDQVIRUPDWLRQ VFHQDULRV ZLWK WKH 
LPSDFWV RQ VWDII SURGXFWLYLW\� RQ WKH SDWLHQW VDIHW\ DQG 
ZHOO�EHLQJ DQG RQ DFFHVVLELOLW\ WR WUHDWPHQW� 

,Q FRQFOXVLRQ� WKH UHODWLRQVKLSV EHWZHHQ WKH GRPDLQV 
DQDO\]HG �XVHUV� DFWLYLWLHV� VPDUW WHFKQRORJLHV� ± DLPHG 
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DW LPSURYLQJ ZLWK UHVSHFW WR WKH WDQJLEOH DQG LQWDQJLEOH 
GLPHQVLRQV RI DQ HQYLURQPHQW ± DQG WKH VFHQDULR�
VHWWLQJ RI LQWHUYHQWLRQ DOWHUQDWLYHV FRQVWLWXWH DQ 
LQQRYDWLYH UHVHDUFK DUHD LQ DQ HPHUJLQJ PDUNHW 
VHJPHQW� WKDW RI WKH VR�FDOOHG 6LOYHU (FRQRP\� LQ 
ZKLFK WKHUH DUH ZHOO�GHILQHG TXHVWLRQV ZKLFK GR QRW 
KDYH FOHDU DQG GHFLVLYH DQVZHUV EXW RQHV WKDW DUH  
RIWHQ GLFWDWHG E\ D FRQGLWLRQ RI SURYLVLRQDOLW\ DQG 
HPHUJHQF\�  

3UHFLVHO\ WKH V\QHUJ\ EHWZHHQ WKH UHVHDUFK DQG 
GHYHORSPHQW VHFWRU DQG WKH SURGXFWLRQ VHFWRU FDQ 
FRQWULEXWH WR WKH GHYHORSPHQW RI D QHZ LQGXVWU\ 
FDSDEOH RI JHQHUDWLQJ VRFLDO YDOXH WKURXJK SURGXFWLRQ 
RI LQQRYDWLYH FRPSRQHQWV IRU DGDSWDWLRQ RI KRXVLQJ 
XQLWV DQG WKH LPSURYHPHQW RI LQQRYDWLYH DVVLVWDQFH 
VHUYLFHV E\ FRRSHUDWLYHV DQG SXEOLF DQG�RU SULYDWH 
FRPSDQLHV� 
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