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�aĐh Ǉeaƌ aďŽƵt ϴϲ͘ϬϬϬ adƵltƐ aƌe adŵitted tŽ intenƐiǀe Đaƌe ƵnitƐ ;I�hƐͿ in the 
EetheƌlandƐ͘ϭ dhe adǀanĐeŵentƐ in ĐƌiƟĐal Đaƌe in the laƐt deĐadeƐ haǀe ƌeƐƵlted in 
higheƌ ƐƵƌǀiǀal ƌateƐ͕ deƐƉite an ageing ƉŽƉƵlaƟŽn and an inĐƌeaƐed ƐeǀeƌitǇ Žf illneƐƐ͘ 
,Žǁeǀeƌ͕  ƐƵƌǀiǀing ĐƌiƟĐal illneƐƐ haƐ ƐhŽǁn tŽ ďe aƐƐŽĐiated ǁith a ǁide ƌange Žf lŽng-
laƐƟng negaƟǀe health ŽƵtĐŽŵeƐ͕ ǁhiĐh inĐlƵde ƉhǇƐiĐal and ĐŽgniƟǀe iŵƉaiƌŵentƐ͕ 
aƐ ǁell aƐ ŵental health ƉƌŽďleŵƐ͕ ǁhiĐh negaƟǀelǇ aīeĐt dailǇ fƵnĐƟŽning and 
health-ƌelated ƋƵalitǇ Žf life ;,ZYŽ>Ϳ͘Ϯ-ϭϬ �aƌlǇ ƌehaďilitaƟŽn in the I�h iƐ ďeneĮĐial in 
ƌedƵĐing ƉhǇƐiĐal iŵƉaiƌŵentƐ and I�h and hŽƐƉital length Žf ƐtaǇ͘ϭϭ-ϭϰ �ǀidenĐe fŽƌ 
the eīeĐƟǀeneƐƐ Žf inteƌǀenƟŽnƐ fŽƌ I�h ƐƵƌǀiǀŽƌƐ aŌeƌ I�h and hŽƐƉital diƐĐhaƌge 
iƐ liŵited͘ϭϱ-ϭϳ DŽƌeŽǀeƌ͕  the ŽƉƟŵal Đaƌe ƉathǁaǇ addƌeƐƐing the ǁhŽle ƐƉeĐtƌƵŵ Žf 
I�h-ƌelated ƉhǇƐiĐal͕ ĐŽgniƟǀe and ŵental ĐŽnƐeƋƵenĐeƐ haƐ Ǉet tŽ ďe deteƌŵined͘  
dhiƐ theƐiƐ aiŵƐ tŽ eǆƉlŽƌe the ĐŽƵƌƐe and ƉƌŽgnŽƐiƐ Žf fƵnĐƟŽning in I�h ƐƵƌǀiǀŽƌƐ͕ and 
tŽ inǀeƐƟgate ŵeanƐ fŽƌ eaƌlǇ idenƟĮĐaƟŽn Žf ƉaƟentƐ ǁith need fŽƌ ƌehaďilitaƟŽn  
Đaƌe͘ dhiƐ ŬnŽǁledge ǁill ĐŽntƌiďƵte tŽ the deǀelŽƉŵent Žf an ŽƉƟŵal Đaƌe ƉathǁaǇ͕   
in Žƌdeƌ tŽ iŵƉƌŽǀe the ƋƵalitǇ Žf ƐƵƌǀiǀŽƌƐhiƉ͘ dhiƐ ĐhaƉteƌ deƐĐƌiďeƐ the ďaĐŬgƌŽƵnd 
and ƌaƟŽnale ƵndeƌlǇing the aiŵƐ Žf thiƐ theƐiƐ͘   
 
 
Post-Intensive Care Syndrome   
DƵe tŽ the inĐƌeaƐe in ƐƵƌǀiǀal ƌateƐ Žf I�h ƉaƟentƐ͕ the lŽng-teƌŵ ĐŽnƐeƋƵenĐeƐ Žf 
ĐƌiƟĐal illneƐƐ haǀe ďeĐŽŵe inĐƌeaƐinglǇ ƌeĐŽgniǌed aƐ an iŵƉŽƌtant healthĐaƌe iƐƐƵe͘ϰ͕ϲ͕ϭϴ͕ϭϵ 
In ϮϬϭϮ͕ the ^ŽĐietǇ Žf �ƌiƟĐal �aƌe DediĐine intƌŽdƵĐed the teƌŵ ͚WŽƐt-IntenƐiǀe �aƌe 
^ǇndƌŽŵe͛ ;WI�^Ϳ͕ tŽ deƐĐƌiďe the ĐŽŵƉleǆ Žf ͞neǁ Žƌ ǁŽƌƐening iŵƉaiƌŵentƐ in ƉhǇƐiĐal͕ 
ĐŽgniƟǀe͕ Žƌ ŵental health ƐtatƵƐ aƌiƐing aŌeƌ ĐƌiƟĐal illneƐƐ and ƉeƌƐiƐƟng ďeǇŽnd aĐƵte 
Đaƌe hŽƐƉitaliǌaƟŽn͘͟  dhe teƌŵ Đan ďe aƉƉlied tŽ a ƐƵƌǀiǀŽƌ ;WI�^Ϳ Žƌ faŵilǇ ŵeŵďeƌ ;WI�^-&Ϳ 
;&igƵƌe ϭͿ͘ϮϬ �lthŽƵgh the eǆaĐt ƉƌeǀalenĐe Žf WI�^ aŵŽng I�h ƐƵƌǀiǀŽƌƐ iƐ ƵnŬnŽǁn͕ it iƐ 
eƐƟŵated that Ϯϱ-ϱϬй Žf ƉaƟentƐ ǁill ƐƵīeƌ fƌŽŵ ƐŽŵe ĐŽŵƉŽnent Žf WI�^ aŌeƌ I�h and 
hŽƐƉital diƐĐhaƌge͘Ϯϭ-Ϯϰ 
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F igure ϭ   WŽƐt-intenƐiǀe Đaƌe ƐǇndƌŽŵe ;WI�^Ϳ ĐŽnĐeƉtƵal diagƌaŵ   
�^D͕ aĐƵte ƐtƌeƐƐ diƐŽƌdeƌ͖ Wd^D͕ ƉŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͘ From: Needham et al. (2012).20 Reproduced with  
permission form Wolters Kluwer Health, Inc.  

dhe ĐŽnĐeƉt Žf WI�^ inĐlƵdeƐ all dŽŵainƐ Žf the tŽƌld ,ealth KƌganiǌaƟŽn͛Ɛ InteƌnaƟŽnal 
�laƐƐiĮĐaƟŽn Žf &ƵnĐƟŽning͕ DiƐaďilitǇ and ,ealth ;I�&Ϳ͘Ϯϱ dhe I�& ƉƌŽǀideƐ a ĐŽnĐeƉtƵal 
fƌaŵeǁŽƌŬ fŽƌ the deĮniƟŽn and ŵeaƐƵƌeŵent Žf health and diƐaďilitǇ͘Ϯϲ͕Ϯϳ It deƐĐƌiďeƐ 
a ƉeƌƐŽn͛Ɛ leǀel Žf fƵnĐƟŽning ;i͘e͕͘ ďŽdǇ ƐtƌƵĐtƵƌeƐ and fƵnĐƟŽnƐ͕ aĐƟǀiƟeƐ and 
ƉaƌƟĐiƉaƟŽn in ƐŽĐietǇͿ aƐ a dǇnaŵiĐ inteƌaĐƟŽn ďetǁeen health ĐŽndiƟŽnƐ ;i͘e͕͘ diƐŽƌdeƌ  
Žƌ diƐeaƐeͿ͕ enǀiƌŽnŵental faĐtŽƌƐ͕ and ƉeƌƐŽnal faĐtŽƌƐ ;&igƵƌe ϮͿ͘ DiƐaďilitǇ iƐ  
ĐŽŵƉleŵentaƌǇ tŽ fƵnĐƟŽning and enĐŽŵƉaƐƐeƐ iŵƉaiƌŵentƐ͕ liŵitaƟŽnƐ in aĐƟǀiƟeƐ͕ and 
ƌeƐtƌiĐƟŽnƐ in ƉaƌƟĐiƉaƟŽn͘Ϯϱ IntegƌaƟng the ĐŽnĐeƉt Žf WI�^ intŽ the I�& fƌaŵeǁŽƌŬ iƐ 
ďeneĮĐial tŽ fƵƌtheƌ deƐĐƌiďe the iŵƉaĐt Žf ĐƌiƟĐal illneƐƐ Žn fƵnĐƟŽning and diƐaďilitǇ͘Ϯϴ 

Impairments   
WhǇƐiĐal iŵƉaiƌŵentƐ fŽllŽǁing ĐƌiƟĐal illneƐƐ inĐlƵde lŽƐƐ Žf ŵƵƐĐle ŵaƐƐ͕ neƵƌŽŵƵƐĐƵlaƌ 
ǁeaŬneƐƐ͕ ƐenƐŽƌǇ and nŽĐiĐeƉƟǀe ĐhangeƐ͕ iŵƉaiƌed lƵng fƵnĐƟŽn͕ faƟgƵe and 
ǁeight lŽƐƐ͘ IntenƐiǀe Đaƌe Ƶnit aĐƋƵiƌed ǁeaŬneƐƐ ;I�h-�tͿ iƐ the ŵŽƐt ĐŽŵŵŽn 
fŽƌŵ Žf ƉhǇƐiĐal iŵƉaiƌŵent ǁith an eƐƟŵated inĐidenĐe Žf ϰϲй ;ϵϱй �I͗ ϰϯ-ϰϵͿ in 
ƉaƟentƐ ǁith ƐeƉƐiƐ͕ ƉƌŽlŽnged ŵeĐhaniĐal ǀenƟlaƟŽn Žƌ ŵƵlƟƉle Žƌgan failƵƌe͘Ϯϵ 
I�h-�t iƐ deĮned aƐ ŵƵƐĐle ǁeaŬneƐƐ ǁith a diīƵƐe ;ƐǇŵŵetƌiĐ and ŇaĐĐidͿ Ɖatteƌn͕ 
ǁhiĐh deǀelŽƉƐ aŌeƌ the ŽnƐet Žf ĐƌiƟĐal illneƐƐ͘ � DediĐal ZeƐeaƌĐh �ŽƵnĐil ƐƵŵ 
ƐĐŽƌe ;DZ�-^^Ϳ Žf ф ϰϴ iƐ ƵƐed aƐ a ĐƵt-Žī fŽƌ the diagnŽƐiƐ Žf I�h-�t͘ϯϬ  
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&igure Ϯ   dhe I�& ŵŽdel ;t,K͕ ϮϬϬϭͿϮϱ   

 

�eƐideƐ ƉhǇƐiĐal iŵƉaiƌŵentƐ͕ ŵanǇ ƉaƟentƐ deǀelŽƉ deliƌiŽƵƐ ƐtateƐ Žƌ eǆƉeƌienĐe 
delƵƐiŽnal ŵeŵŽƌieƐ ƌegaƌding theiƌ Ɵŵe in I�h͕ ǁhiĐh Đan lead tŽ ŵental health 
ƉƌŽďleŵƐ͕ ƐƵĐh aƐ anǆietǇ͕ deƉƌeƐƐiŽn͕ and ƉŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ ;Wd^DͿ͘ϱ͕ϮϬ͕ϯϭ 
&ƵƌtheƌŵŽƌe͕ ĐŽgniƟǀe iŵƉaiƌŵentƐ ;e͘g͕͘ ƉƌŽďleŵƐ ǁith ĐŽnĐentƌaƟŽn͕ attenƟŽn͕ 
ŵeŵŽƌǇ͕ eǆeĐƵƟǀe fƵnĐƟŽnƐͿ aƌe ĐŽŵŵŽn in ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͘ϴ͕ϮϬ͕Ϯϭ͕ϯϭ͕ϯϮ  
 
Limitations in activities   
dheƐe ƉhǇƐiĐal͕ ĐŽgniƟǀe and ŵental iŵƉaiƌŵentƐ iŵƉede dailǇ fƵnĐƟŽning and Đan lead 
tŽ lŽng-laƐƟng fƵnĐƟŽnal diƐaďiliƟeƐ ;e͘g͕͘ liŵitaƟŽnƐ in ƐhŽǁeƌingͬǁaƐhing͕ dƌeƐƐing͕ 
geƫng ŽƵt Žf ďed Žƌ geƫng ƵƉ fƌŽŵ a Đhaiƌ͕  ǁalŬing͕ Đliŵďing ƐtaiƌƐ͕ ƐeǆƵal aĐƟǀiƟeƐ͕ 
ǁŽƌŬing aƌŽƵnd the hŽƵƐe͕ ƐhŽƉƉing and ƉƌeƉaƌing fŽŽd͕ ŵanaging ŵŽneǇ͕ ƵƐing the 
teleƉhŽne͕ taŬing ŵediĐaƟŽnͿ͘ϴ͕ϭϬ͕ϯϯ͕ϯϰ  ̂ eǀeƌal  ƐtƵdieƐ ƐhŽǁed͕ that the ŵaũŽƌitǇ Žf ƉaƟentƐ  
ǁhŽ ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated fŽƌ ŵŽƌe than ϰϴ hŽƵƌƐ ƌeƋƵiƌed ƐhŽƌt- Žƌ lŽng-teƌŵ  
inƐƟtƵƟŽnal ;ƌehaďilitaƟŽnͿ Đaƌe͖ϯϱ and fƌŽŵ the ƉaƟentƐ ǁhŽ ǁeƌe diƐĐhaƌged hŽŵe͕  
ŵanǇ ƌeƋƵiƌed Đaƌegiǀeƌ aƐƐiƐtanĐe͕ ǀaƌǇing fƌŽŵ little helƉ ǁith ƐŽŵe ďaƐiĐ  
eǀeƌǇdaǇ aĐƟǀiƟeƐ tŽ fƵll Đaƌe͘Ϯϭ͕ϯϲ͕ϯϳ  
 
Restrictions in participation   
dhe fƵnĐƟŽnal liŵitaƟŽnƐ͕ in tƵƌn͕ Đan lead tŽ ƌeƐtƌiĐƟŽnƐ in fƵlĮlling dŽŵeƐƟĐ ƌŽleƐ͕ and 
tŽ ƉaƌƟĐiƉate in ƐŽĐial aĐƟǀiƟeƐ͘ϯϴ �ƌŽƵnd ϱϬй Žf ƉaƟentƐ haǀe nŽt ƌetƵƌned tŽ ǁŽƌŬ ϭ 
Ǉeaƌ aŌeƌ I�h diƐĐhaƌge͘ϱ͕ϯϵ͕ϰϬ DŽƌeŽǀeƌ͕  the lŽng-teƌŵ ĐŽnƐeƋƵenĐeƐ Žf ĐƌiƟĐal illneƐƐ 
in I�h ƐƵƌǀiǀŽƌƐ Đan alƐŽ aīeĐt faŵilǇ ŵeŵďeƌƐ͕ ƌeƐƵlƟng in ƉƐǇĐhŽlŽgiĐal͕ ƉhǇƐiĐal͕ 
and ƐŽĐial ƉƌŽďleŵƐ ;WI�^-&Ϳ͘ϮϬ͕ϰϭ dhe ƉeƌƐiƐƟng diƐaďiliƟeƐ alƐŽ negaƟǀelǇ aīeĐt health-
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        1     ƌelated ƋƵalitǇ Žf life ;,ZYŽ>Ϳ in I�h ƐƵƌǀiǀŽƌƐ͘ϰ-ϲ͕Ϯϭ͕ϰϮ �lthŽƵgh͕ YŽ> iŵƉƌŽǀeƐ Žǀeƌ Ɵŵe͕ it 
ƌeŵainƐ lŽǁeƌ in the ĮƌƐt Ǉeaƌ in ĐŽŵƉaƌiƐŽn ǁith the geneƌal ƉŽƉƵlaƟŽn͘ DŽƌeŽǀeƌ͕  ŵanǇ 
ƉeŽƉle dŽ nŽt ƌetƵƌn tŽ the Ɛaŵe fƵnĐƟŽnal leǀel aƐ ďefŽƌe I�h adŵiƐƐiŽn͘ϴ͕ϭϴ͕ϰϯ͕ϰϰ   
hlƟŵatelǇ͕ ƐƵƌǀiǀing ĐƌiƟĐal illneƐƐ haƐ laƌge ƐŽĐial and ĮnanĐial iŵƉliĐaƟŽnƐ fŽƌ ƉaƟentƐ͕ 
theiƌ faŵilieƐ͕ ĐaƌegiǀeƌƐ͕ and ƐŽĐietǇ͘ϮϬ͕ϯϲ͕ϰϭ͕ϰϱ-ϰϴ  dheƌefŽƌe͕ ƌedƵĐing the ƉƌeǀalenĐe Žf WI�^  
and iŵƉƌŽǀing the fƵnĐƟŽnal ŽƵtĐŽŵe in I�h ƐƵƌǀiǀŽƌƐ ƐhŽƵld ďe the ƵlƟŵate gŽal 
in the Đaƌe fŽƌ I�h ƉaƟentƐ͘ 'iǀen the ďƌŽad ƐƉeĐtƌƵŵ Žf diīeƌent health dŽŵainƐ 
Žf WI�^͕ the eǆƉeƌƟƐe Žf ƌehaďilitaƟŽn ŵediĐine ƉƌŽǀideƐ a ǀalƵaďle ĐŽntƌiďƵƟŽn tŽ 
deǀelŽƉ and ŵanage ŽƉƟŵal ŵƵlƟdiƐĐiƉlinaƌǇ Đaƌe fŽƌ thiƐ ǀƵlneƌaďle ƉaƟent gƌŽƵƉ͘   
 
&unctional recoǀery aŌer ICU discharge  
WI�^ iƐ nŽt ƌelated tŽ a ƐƉeĐiĮĐ ŵediĐal diagnŽƐiƐ͕ and tŽ date it iƐ diĸĐƵlt tŽ ƉƌediĐt at 
an eaƌlǇ Ɛtage͕ ǁhiĐh ƉaƟentƐ aƌe at higheƐt ƌiƐŬ fŽƌ ƉŽŽƌ fƵnĐƟŽnal ŽƵtĐŽŵe͘Ϯϭ͕ϰϵ dhe 
inǀeƐƟgaƟŽn Žf ƉŽtenƟal ƉƌŽgnŽƐƟĐ and eǆƉlanatŽƌǇ faĐtŽƌƐ Žf fƵnĐƟŽnal ƌeĐŽǀeƌǇ 
ŵaǇ helƉ tŽ idenƟfǇ ƉaƟentƐ ǁith needƐ fŽƌ ŵƵlƟdiƐĐiƉlinaƌǇ Đaƌe͘ DŽƌeŽǀeƌ͕  a ďetteƌ 
ƵndeƌƐtanding Žf the ƐhŽƌt- and lŽng-teƌŵ ĐŽnƐeƋƵenĐeƐ Žf ĐƌiƟĐal illneƐƐ ǁŽƵld 
ƐƵƉƉŽƌt the deǀelŽƉŵent Žf taƌgeted ŵƵlƟdiƐĐiƉlinaƌǇ Đaƌe tŽ iŵƉƌŽǀe lŽng-teƌŵ 
fƵnĐƟŽning and ƋƵalitǇ Žf life͘ dheƌefŽƌe͕ ŵŽƌe inƐight in the ĐŽƵƌƐe Žf fƵnĐƟŽnal 
ƌeĐŽǀeƌǇ in I�h ƐƵƌǀiǀŽƌƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h and hŽƐƉital iƐ needed͘Ϯϴ   
 
Impact of ICU-AW on functional recovery  
�aƐed Žn the faĐt that ŵanǇ͕ ďƵt nŽt all I�h ƐƵƌǀiǀŽƌƐ deǀelŽƉ WI�^ aŌeƌ ĐƌiƟĐal illneƐƐ͕ 
the ƋƵeƐƟŽn aƌiƐeƐ ǁhetheƌ ƉaƟentƐ ǁith the ŵŽƐt Ɛeǀeƌe I�h-ƌelated iŵƉaiƌŵentƐ at I�h 
diƐĐhaƌge aƌe - ďǇ deĮniƟŽn - the ƉaƟentƐ ǁith the ǁŽƌƐt lŽng-teƌŵ ŽƵtĐŽŵe͘ I�h-�t iƐ 
a fƌeƋƵentlǇ ŽĐĐƵƌƌing neƵƌŽŵƵƐĐƵlaƌ ĐŽŵƉliĐaƟŽn in I�h-ƉaƟentƐ͕Ϯϵ and Đan ďe fƵƌtheƌ 
diīeƌenƟated intŽ ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽƉathǇ ;�IWͿ͕ ĐƌiƟĐal illneƐƐ ŵǇŽƉathǇ ;�IDͿ͕ 
Žƌ ĐƌiƟĐal illneƐƐ neƵƌŽ-ŵǇŽƉathǇ ;�IEDͿ͘ϯϬ͕ϱϬ dhe eǆaĐt ƉathŽƉhǇƐiŽlŽgiĐal ŵeĐhaniƐŵƐ 
ƵndeƌlǇing I�h-�t haǀe nŽt Ǉet ďeen fƵllǇ elƵĐidated͕ ďƵt aƌe ďelieǀed tŽ ďe ŵƵlƟfaĐtŽƌial͘ϱϭ 
WŽƐƐiďle ŵeĐhaniƐŵƐ inĐlƵde ŵiĐƌŽǀaƐĐƵlaƌ iƐĐheŵia͕ϱϮ-ϱϰ ŵitŽĐhŽndƌial dǇƐfƵnĐƟŽn͕ϱϱ͕ϱϲ 
and ƐŽdiƵŵ ĐhannelŽƉathǇϱϳ leading tŽ neƵƌŽnal inũƵƌǇ and aǆŽnal degeneƌaƟŽn͘ ^eǀeƌal 
ƐtƵdieƐ in ƉaƟentƐ ǁith aĐƵte lƵng inũƵƌǇ ;�>IͿ Žƌ aĐƵte ƌeƐƉiƌatŽƌǇ diƐtƌeƐƐ ƐǇndƌŽŵe 
;�ZD^Ϳ haǀe ƐhŽǁn that I�h-�t negaƟǀelǇ inŇƵenĐeƐ ƉhǇƐiĐal fƵnĐƟŽning and iƐ aƐƐŽĐiated 
ǁith higheƌ ŵŽƌtalitǇ ƌateƐ͘ϴ͕ϱϴ-ϲϬ ,Žǁeǀeƌ͕  the iŵƉaĐt Žf I�h-�t Žn lŽng-teƌŵ ƉhǇƐiĐal 
fƵnĐƟŽning and ŵŽƌtalitǇ in a geneƌal ĐƌiƟĐallǇ ill ƉŽƉƵlaƟŽn iƐ ƵnŬnŽǁn͕ ďeĐaƵƐe ŵanǇ 
ƐtƵdieƐϲϭ-ϲϯ laĐŬed a ƉƌŽƉeƌlǇ ƐeleĐted ĐŽntƌŽl gƌŽƵƉ Žƌ did nŽt adũƵƐt fŽƌ ĐŽnfŽƵndeƌƐ͘ 
tith an iŵƉƌŽǀed life eǆƉeĐtanĐǇ͕ a laƌgeƌ aging ƉŽƉƵlaƟŽn͕ and iŵƉƌŽǀeŵentƐ in the 
deliǀeƌǇ Žf healthĐaƌe͕ the deŵand fŽƌ ĐƌiƟĐal Đaƌe alƐŽ inĐƌeaƐeƐ͕ϲϰ and I�h-�t ďeĐŽŵeƐ 
an eǆtenƐiǀe and ĐŽŵƉleǆ health ƉƌŽďleŵ ƌeƋƵiƌing ĐŽŵƉƌehenƐiǀe Đaƌe͘ ZeĐent ƐtƵdieƐ 
ƐƵggeƐted that ƉaƟentƐ ǁith I�h-�t ƐhŽƵld ďe ĐlŽƐelǇ ŵŽnitŽƌed fŽllŽǁing I�h- and 
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hŽƐƉital diƐĐhaƌge tŽ ƐƵƉƉŽƌt ƌeĐŽǀeƌǇ and iŵƉƌŽǀe ŽƵtĐŽŵe͘ϭϮ͕ϲϱ In Žƌdeƌ tŽ ƐƵƉƉŽƌt 
infŽƌŵed deĐiƐiŽn-ŵaŬing ĐŽnĐeƌning the ƌehaďilitaƟŽn Đaƌe ƉathǁaǇ fŽƌ I�h ƐƵƌǀiǀŽƌƐ 
ǁith and ǁithŽƵt I�h-�t͕ ŵŽƌe inƐight intŽ the ƐhŽƌt- and lŽng teƌŵ fƵnĐƟŽnal ƐtatƵƐ͕ 
ǁith ƌegaƌd tŽ ƉhǇƐiĐal͕ ƉƐǇĐhŽlŽgiĐal and ƐŽĐial fƵnĐƟŽning iƐ needed͘   
 
Coping with the consequences of critical illness  
^eǀeƌal ƐtƵdieƐ haǀe ƐhŽǁn that ƐƵƌǀiǀing ĐƌiƟĐal illneƐƐ iƐ nŽt ŽnlǇ aƐƐŽĐiated ǁith a ǁide 
ƌange Žf ƵndeƐiƌaďle lŽng-laƐƟng ƌeƐtƌiĐƟŽnƐ in dailǇ fƵnĐƟŽning ;WI�^Ϳ͕ ďƵt alƐŽ ǁith  
ƌedƵĐed ƋƵalitǇ Žf life ;YŽ>Ϳ͘ϯ-ϲ͕ϴ thile fƵnĐƟŽning ƌefeƌƐ tŽ liŵitaƟŽnƐ and ƌeƐtƌiĐƟŽnƐ 
ƌelated tŽ a health ƉƌŽďleŵ͕ YŽ> ƌefeƌƐ tŽ hŽǁ ƐŽŵeŽne feelƐ aďŽƵt theƐe liŵitaƟŽnƐ 
and ƌeƐtƌiĐƟŽnƐ͘ϲϲ In ĐliniĐal ƉƌaĐƟĐe ǁe haǀe ƌeĐŽgniǌed that I�h ƐƵƌǀiǀŽƌƐ ǁith Ɛiŵilaƌ  
degƌeeƐ Žf ƉhǇƐiĐal iŵƉaiƌŵentƐ and fƵnĐƟŽnal diƐaďiliƟeƐ ƐhŽǁed ĐŽnƐideƌaďle 
indiǀidƵal diīeƌenĐeƐ in YŽ> aŌeƌ diƐĐhaƌge fƌŽŵ the hŽƐƉital͘ te hǇƉŽtheƐiǌed 
that ƉeƌƐŽnal ĐŽƉing ƐtǇle ŵight ďe aƐƐŽĐiated ǁith YŽ>͕ aƐ fŽƵnd in ǀaƌiŽƵƐ ƉaƟent 
gƌŽƵƉƐ ǁith ĐhƌŽniĐ diƐeaƐe Žƌ tƌaƵŵaƟĐ inũƵƌǇ͘ϲϳ-ϳϯ dhe aďilitǇ tŽ ĐŽƉe eīeĐƟǀelǇ 
ǁith the ƉhǇƐiĐal and eŵŽƟŽnal iŵƉaĐt Žf an illneƐƐ iƐ eƐƐenƟal fŽƌ aĐhieǀing lŽng-
teƌŵ ƌeĐŽǀeƌǇ and ŵaintaining high YŽ>͘ϳϰ͕ϳϱ ^eǀeƌal ƐtƵdieƐ ƐhŽǁed that an aĐƟǀe͕ 
taƐŬ-Žƌiented ĐŽƉing ƐtǇle iƐ aƐƐŽĐiated ǁith ďetteƌ YŽ>͕ ǁheƌeaƐ ƉaƐƐiǀe͕ eŵŽƟŽn-
Žƌiented and aǀŽidanĐe ĐŽƉing ƐtǇleƐ aƌe geneƌallǇ aƐƐŽĐiated ǁith lŽǁeƌ YŽ>͘ϲϴ͕ϳϬ͕ϳϲ-ϳϵ 
tith ƌeƐƉeĐt tŽ ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͕ the ƌelaƟŽnƐhiƉ ďetǁeen ĐŽƉing ƐtǇle and 
YŽ> haƐ ƐĐaƌĐelǇ ďeen inǀeƐƟgated tŽ date͘ In Žƌdeƌ tŽ deǀelŽƉ eīeĐƟǀe ƌehaďilitaƟŽn 
ƐtƌategieƐ͕ inǀeƐƟgaƟng the indiǀidƵal ĐŽƉing ƐtǇleƐ ƵƐed ďǇ theƐe ƉaƟentƐ͕ aƐ ǁell aƐ  the 
aƐƐŽĐiaƟŽn ďetǁeen indiǀidƵal ĐŽƉing ƐtǇleƐ and ƐƵďƐeƋƵent YŽ> iƐ highlǇ ƌeleǀant͘   
 
Post-Intensive Care Unit Clinics   
�lthŽƵgh ƌeĐŽǀeƌǇ aŌeƌ ĐƌiƟĐal illneƐƐ iƐ ƉŽƐƐiďle͕ ŵanǇ Žf the ƐǇŵƉtŽŵƐ Žf WI�^͕ and 
ƌedƵĐed YŽ>͕ ƉeƌƐiƐt fŽƌ ŵŽnthƐ tŽ ǇeaƌƐ͘ϮϬ͕ϴϬ͕ϴϭ dheƌefŽƌe͕ I�h ƐƵƌǀiǀŽƌƐ ǁith ƐǇŵƉtŽŵƐ 
Žf WI�^ ƌeƋƵiƌe a ƐtƌƵĐtƵƌed fŽllŽǁ-ƵƉ and ĐŽŵƉƌehenƐiǀe inteƌdiƐĐiƉlinaƌǇ aŌeƌ Đaƌe͘ 
,Žǁeǀeƌ͕  I�h ƐƵƌǀiǀŽƌƐ eǆƉeƌienĐe inadeƋƵate and diƐũŽinted Đaƌe aŌeƌ hŽƐƉital diƐĐhaƌge͕ 
ǁith inĐŽnƐiƐtent ƐeƌǀiĐe ƉƌŽǀiƐiŽn͘Ϯϭ I�h fŽllŽǁ-ƵƉ ĐliniĐƐ haǀe ďeen adǀŽĐated tŽ 
ŵanage I�h-ƌelated ƉƌŽďleŵƐ in ƐƵƌǀiǀŽƌƐ͕ϴϮ-ϴϰ ďƵt tŽ date ƐƵĐh ĐliniĐƐ aƌe ƐĐaƌĐe͕ theiƌ 
ŽƌganiǌaƟŽn ǀaƌieƐ͕ and theiƌ ŽƉƟŵal ƐtƌƵĐtƵƌe͕ Ɵŵing͕ and Đaƌe ĐŽntent haƐ nŽt ďeen 
eƐtaďliƐhed Ǉet͘ &ƵƌtheƌŵŽƌe͕ theƌe iƐ nŽ diƌeĐƟŽn Žƌ ĐŽnƐenƐƵƐ Žn hŽǁ tŽ iŵƉleŵent 
aŌeƌ Đaƌe͘ In ϮϬϭϭ͕ ǁe deǀelŽƉed and iŵƉleŵented a ƉŽƐt-I�h ĐliniĐ in a teƌƟaƌǇ ƵniǀeƌƐitǇ 
hŽƐƉital and in a geneƌal hŽƐƉital in the EetheƌlandƐ͕ ďaƐed Žn the ƌeĐŽŵŵendaƟŽnƐ 
fƌŽŵ the EaƟŽnal InƐƟtƵte fŽƌ ,ealth and �liniĐal �ǆĐellenĐe ;EI��Ϳ gƵidelineƐ͘ϴϱ te 
aƐƐƵŵed that the ƉƌŽgƌaŵŵaƟĐ eǀalƵaƟŽn Žf ďŽth aƉƉƌŽaĐheƐ ǁŽƵld ƉƌŽǀide iŵƉŽƌtant 
ƉƌaĐƟĐal infŽƌŵaƟŽn fŽƌ the Ɛet ƵƉ and ǁideƌ iŵƉleŵentaƟŽn Žf ƉŽƐt-I�h ĐliniĐƐ͘  
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        1     A IM S A N D  O U TL IN E  O F  TH IS TH E SIS   
dhe geneƌal aiŵ Žf thiƐ theƐiƐ iƐ tŽ eǆƉlŽƌe the ĐŽƵƌƐe and ƉƌŽgnŽƐiƐ Žf fƵnĐƟŽning in 
I�h ƐƵƌǀiǀŽƌƐ͕ and tŽ inǀeƐƟgate ŵeanƐ fŽƌ eaƌlǇ idenƟĮĐaƟŽn Žf WI�^͘ dhiƐ ŬnŽǁledge  
ĐŽntƌiďƵteƐ tŽ the deǀelŽƉŵent Žf an ŽƉƟŵal Đaƌe ƉathǁaǇ fŽƌ I�h ƐƵƌǀiǀŽƌƐ and theiƌ  
faŵilieƐ͕ in Žƌdeƌ tŽ iŵƉƌŽǀe the ƋƵalitǇ Žf ƐƵƌǀiǀŽƌƐhiƉ͘   
dhe ƐtƵdieƐ inĐlƵded in thiƐ theƐiƐ fŽĐƵƐ Žn adƵlt I�h-ƉaƟentƐ ǁhŽ ǁeƌe ŵeĐhaniĐallǇ 
ǀenƟlated in the I�h fŽƌ ϰϴ hŽƵƌƐ Žƌ ŵŽƌe͘ WaƟentƐ ǁhŽ ǁeƌe in the I�h feǁeƌ than ϰϴ 
hŽƵƌƐ ʹ ǁhiĐh ƉaƌƟĐƵlaƌlǇ ĐŽŵƉƌiƐe ƉaƟentƐ ǁhŽ aƌe adŵitted fŽƌ ŽďƐeƌǀaƟŽn Žƌ ƌŽƵƟne 
ƉŽƐt-ƐƵƌgiĐal Đaƌe͕ and aƌe nŽt liŬelǇ tŽ deǀelŽƉ I�h-ƌelated ƐeƋƵelae ʹ ǁeƌe eǆĐlƵded͘   
 
Chap ter 2  deƐĐƌiďeƐ the fƵnĐƟŽnal ƐtatƵƐ Žf I�h ƐƵƌǀiǀŽƌƐ iŵŵediatelǇ aŌeƌ diƐĐhaƌge 
fƌŽŵ I�h͘ In thiƐ ŽďƐeƌǀaƟŽnal ƐtƵdǇ͕ ďaƐiĐ aĐƟǀiƟeƐ Žf dailǇ liǀing͕ ŵƵƐĐle Ɛtƌength͕ 
ƐenƐiƟǀitǇ Žf the liŵďƐ͕ ǁalŬing ĐaƉaĐitǇ͕ and ĐŽgniƟǀe fƵnĐƟŽning ǁeƌe aƐƐeƐƐed͘ 
In addiƟŽn͕ the ƉƌediĐƟǀe ǀalƵe Žf fƵnĐƟŽnal ƐtatƵƐ ƉƌiŽƌ tŽ I�h-adŵiƐƐiŽn͕ age͕ 
ƐeǀeƌitǇ Žf illneƐƐ͕ and dƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn aƐ ƉŽtenƟal deteƌŵinantƐ fŽƌ 
fƵnĐƟŽnal ƐtatƵƐ ǁithin the ĮƌƐt ǁeeŬ aŌeƌ I�h diƐĐhaƌge ǁaƐ eǆaŵined͘   
dhe neǆt ĐhaƉteƌƐ ĐŽnĐeƌn ƐtƵdieƐ ǁhiĐh ĐŽŵƉaƌed fƵnĐƟŽnal ŽƵtĐŽŵe ďetǁeen ƉaƟentƐ 
ǁith and ǁithŽƵt I�h-aĐƋƵiƌed ǁeaŬneƐƐ ;I�h-�tͿ͘ te hǇƉŽtheƐiǌed that ƐƵƌǀiǀŽƌƐ  
ǁith I�h-�t haǀe ŵŽƌe ƐhŽƌt- and lŽng-teƌŵ ƉhǇƐiĐal iŵƉaiƌŵentƐ and fƵnĐƟŽnal  
diƐaďiliƟeƐ than I�h ƐƵƌǀiǀŽƌƐ ǁithŽƵt ǁeaŬneƐƐ͘   
Chap ter 3  deƐĐƌiďeƐ the iŵƉaĐt Žf I�h-�t Žn ƐƵƌǀiǀal and ƉhǇƐiĐal fƵnĐƟŽning at ϲ 
ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘   
Chap ter 4  ŽƵtlineƐ the ĐŽƵƌƐe Žf fƵnĐƟŽnal ƌeĐŽǀeƌǇ͕ ǁith ƌegaƌd tŽ ƉhǇƐiĐal͕ ƉƐǇĐhŽ- 
lŽgiĐal and ƐŽĐial fƵnĐƟŽning͕ in I�h ƐƵƌǀiǀŽƌƐ ǁith and ǁithŽƵt I�h-�t at ϯ͕ ϲ and  
ϭϮ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘   
Chap ter 5  fŽĐƵƐeƐ Žn ĐŽƉing ƐtǇleƐ and ƋƵalitǇ Žf life ;YŽ>Ϳ in I�h ƐƵƌǀiǀŽƌƐ͘ In an 
ŽďƐeƌǀaƟŽnal ƐtƵdǇ͕ ǁe eǆƉlŽƌed the ĐŽƉing ƐtǇleƐ ;ŵeaƐƵƌed ǁith the �I^^-ϮϭͿ and itƐ 
aƐƐŽĐiaƟŽn ǁith YŽ> ;ŵeaƐƵƌed ǁith the ^&-ϯϲͿ͕ ϯ ŵŽnthƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͘ 
Chap ter 6  deƐĐƌiďeƐ the iŵƉleŵentaƟŽn Žf tǁŽ ƉŽƐt-I�h ĐliniĐƐ in diīeƌent hŽƐƉital  
ƐeƫngƐ͘ In a ŵƵlƟĐentƌe ŽďƐeƌǀaƟŽnal ƐtƵdǇ͕ the feaƐiďilitǇ Žf the ƉŽƐt-I�h ĐliniĐƐ  
ǁaƐ eǀalƵated aƐ ϭͿ the nƵŵďeƌ Žf eligiďle I�h ƐƵƌǀiǀŽƌƐ and the ƉƌŽƉŽƌƟŽn that   
attended͕ ϮͿ the ƉƌeǀalenĐe Žf I�h-ƌelated aďnŽƌŵaliƟeƐ that ƌeƋƵiƌed ƌefeƌƌal fŽƌ 
fŽƌ fƵƌtheƌ tƌeatŵent͕ and ϯͿ ƉaƟent ƐaƟƐfaĐƟŽn͘  
Chap ter 7  diƐĐƵƐƐeƐ the ŵain ĮndingƐ͕ ƐtƌengthƐ and liŵitaƟŽnƐ Žf thiƐ theƐiƐ͘ &inallǇ͕ the 
iŵƉliĐaƟŽnƐ fŽƌ ĐliniĐal ƉƌaĐƟĐe aƌe diƐĐƵƐƐed͕ and ƌeĐŽŵŵendaƟŽnƐ fŽƌ ƌehaďilitaƟŽn 
Đaƌe aƐ ǁell aƐ fŽƌ fƵtƵƌe ƌeƐeaƌĐh aƌe ƉƌŽǀided͘
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ϭ͘ EI��͘ �aƐiƐgegeǀenƐ I� ƵnitƐ ǀŽŽƌ het ũaaƌ ϮϬϭϱ͘ �ǀailaďle at͗ httƉƐ͗ͬͬ ǁǁǁ͘ƐƟĐhƟng-niĐe͘
nlͬdatainďeeldͬƉƵďliĐ͘ �ĐĐeƐƐed KĐtŽďeƌ ϵ͕ ϮϬϭϲ͘

Ϯ͘ �ngƵƐ D�͕ �aƌlet :͘ ^Ƶƌǀiǀing intenƐiǀe Đaƌe͗ a ƌeƉŽƌt fƌŽŵ the ϮϬϬϮ �ƌƵƐƐelƐ ZŽƵndtaďle͘ 
IntenƐiǀe �aƌe Ded ϮϬϬϯ͖Ϯϵ͗ϯϲϴ-ϯϳϳ͘

ϯ͘ �hellƵƌi >͕ Iŵ <�͕ �elle ^,͕ et al͘ >Žng-teƌŵ ŵŽƌtalitǇ and ƋƵalitǇ Žf life aŌeƌ ƉƌŽlŽnged 
ŵeĐhaniĐal ǀenƟlaƟŽn͘ �ƌit �aƌe Ded ϮϬϬϰ͖ϯϮ͗ϲϭ-ϲϵ͘

ϰ͘ �ƵthďeƌtƐŽn �,͕ ZŽƵghtŽn ^͕ :enŬinƐŽn D͕ DaĐlennan '͕ sale >͘ YƵalitǇ Žf life in the Įǀe 
ǇeaƌƐ aŌeƌ intenƐiǀe Đaƌe͗ a ĐŽhŽƌt ƐtƵdǇ͘ �ƌit �aƌe ϮϬϭϬ͖ϭϰ͗Zϲ͘

ϱ͘ DeƐai ^s͕ >aǁ d:͕ Eeedhaŵ DD͘ >Žng-teƌŵ ĐŽŵƉliĐaƟŽnƐ Žf ĐƌiƟĐal Đaƌe͘ �ƌit �aƌe Ded 
ϮϬϭϭ͖ϯϵ͗ϯϳϭ-ϯϳϵ͘

ϲ͘ DŽǁdǇ Dt͕ �id DW͕  ^edƌaŬǇan �͕ et al͘ YƵalitǇ Žf life in adƵlt ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͗ a 
ƐǇƐteŵaƟĐ ƌeǀieǁ Žf the liteƌatƵƌe͘ IntenƐiǀe �aƌe Ded ϮϬϬϱ͖ϯϭ͗ϲϭϭ-ϲϮϬ͘

ϳ͘  'ƌiĸthƐ ZD͕ ,all :�͘ IntenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ͘ �ƌit �aƌe Ded ϮϬϭϬ͖ 
ϯϴ͗ϳϳϵ-ϳϴϳ͘

ϴ͘ ,eƌƌidge D^͕ danƐeǇ �D͕ Datte �͕ et al͘ &ƵnĐƟŽnal diƐaďilitǇ ϱ ǇeaƌƐ aŌeƌ aĐƵte ƌeƐƉiƌatŽƌǇ 
diƐtƌeƐƐ ƐǇndƌŽŵe͘ E �ngl : Ded ϮϬϭϭ͖ϯϲϰ͗ϭϮϵϯ-ϭϯϬϰ͘

ϵ͘ ǀan deƌ ^Đhaaf D͕ �eelen �͕ de sŽƐ Z͘ &ƵnĐƟŽnal ŽƵtĐŽŵe in ƉaƟentƐ ǁith ĐƌiƟĐal illneƐƐ 
ƉŽlǇneƵƌŽƉathǇ͘ DiƐaďil Zehaďil ϮϬϬϰ͖Ϯϲ͗ϭϭϴϵ-ϭϭϵϳ͘

ϭϬ͘ ǀan deƌ ^Đhaaf D͕ �eelen �͕ DŽngelŵanƐ D�͕ sƌŽŽŵ D�͕ EŽllet &͘ &ƵnĐƟŽnal ƐtatƵƐ aŌeƌ 
intenƐiǀe Đaƌe͗ a Đhallenge fŽƌ ƌehaďilitaƟŽn ƉƌŽfeƐƐiŽnalƐ tŽ iŵƉƌŽǀe ŽƵtĐŽŵe͘ : Zehaďil 
Ded ϮϬϬϵ͖ϰϭ͗ϯϲϬ-ϯϲϲ͘

ϭϭ͘ �dleƌ :͕ DalŽne D͘ �aƌlǇ ŵŽďiliǌaƟŽn in the intenƐiǀe Đaƌe Ƶnit͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ͘ 
�aƌdiŽƉƵlŵ WhǇƐ dheƌ : ϮϬϭϮ͖Ϯϯ͗ϱ-ϭϯ͘

ϭϮ͘ ,eƌŵanƐ '͕ De :Žnghe �͕ �ƌƵǇninĐŬǆ &͕  san den �eƌghe '͘ InteƌǀenƟŽnƐ fŽƌ ƉƌeǀenƟng 
ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽƉathǇ and ĐƌiƟĐal illneƐƐ ŵǇŽƉathǇ͘ �ŽĐhƌane DataďaƐe ^ǇƐt Zeǀ 
ϮϬϭϰ͖ϭ͗�DϬϬϲϴϯϮ͘
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        1     ϭϯ͘ <aǇaŵďƵ '͕ �ŽŽtƐ Z͕ Waƌatǌ :͘ WhǇƐiĐal theƌaƉǇ fŽƌ the ĐƌiƟĐallǇ ill in the I�h͗ a ƐǇƐteŵaƟĐ 
ƌeǀieǁ and ŵeta-analǇƐiƐ͘ �ƌit �aƌe Ded ϮϬϭϯ͖ϰϭ͗ϭϱϰϯ-ϭϱϱϰ͘

ϭϰ͘ Eeedhaŵ DD͕ <ŽƌƵƉŽlƵ Z͕ �anni :D͕ et al͘ �aƌlǇ ƉhǇƐiĐal ŵediĐine and ƌehaďilitaƟŽn fŽƌ 
ƉaƟentƐ ǁith aĐƵte ƌeƐƉiƌatŽƌǇ failƵƌe͗ a ƋƵalitǇ iŵƉƌŽǀeŵent ƉƌŽũeĐt͘ �ƌĐh WhǇƐ Ded 
Zehaďil ϮϬϭϬ͖ϵϭ͗ϱϯϲ-ϱϰϮ͘

ϭϱ͘ �atteƌhaŵ �D͕ �Žnneƌ ^͕ tƌight :͕ ,Žǁell ^:͕ ,Ƶgill <͕ DanũŽƵǆ '͘ �īeĐt Žf ƐƵƉeƌǀiƐed 
aeƌŽďiĐ eǆeƌĐiƐe ƌehaďilitaƟŽn Žn ƉhǇƐiĐal ĮtneƐƐ and ƋƵalitǇ-Žf-life in ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal 
illneƐƐ͗ an eǆƉlŽƌatŽƌǇ ŵiniŵiǌed ĐŽntƌŽlled tƌial ;WIy ƐtƵdǇͿ͘ �ƌ : �naeƐth ϮϬϭϰ͖ϭϭϯ͗ϭϯϬ-
ϭϯϳ͘

ϭϲ͘ �ŽnnŽllǇ �͕ dhŽŵƉƐŽn �͕ DŽƵiƌi �͕ DŽǆhaŵ :͕ ,aƌt E͘ �ǆeƌĐiƐe-ďaƐed ƌehaďilitaƟŽn 
aŌeƌ hŽƐƉital diƐĐhaƌge fŽƌ ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ ǁith intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed 
ǁeaŬneƐƐ͗ � ƉilŽt feaƐiďilitǇ tƌial͘ : �ƌit �aƌe ϮϬϭϱ͖ϯϬ͗ϱϴϵ-ϱϵϴ͘

ϭϳ͘  :ŽneƐ �͕ �ddleƐtŽn :͕ DĐ�aiƌn �͕ et al͘ IŵƉƌŽǀing ƌehaďilitaƟŽn aŌeƌ ĐƌiƟĐal illneƐƐ thƌŽƵgh 
ŽƵtƉaƟent ƉhǇƐiŽtheƌaƉǇ ĐlaƐƐeƐ and eƐƐenƟal aŵinŽ aĐid ƐƵƉƉleŵent͗ � ƌandŽŵiǌed 
ĐŽntƌŽlled tƌial͘ : �ƌit �aƌe ϮϬϭϱ͖ϯϬ͗ϵϬϭ-ϵϬϳ͘

ϭϴ͘ DǇhƌen ,͕ �Ŭeďeƌg K͕ ^tŽŬland K͘ ,ealth-ƌelated ƋƵalitǇ Žf life and ƌetƵƌn tŽ ǁŽƌŬ aŌeƌ 
ĐƌiƟĐal illneƐƐ in geneƌal intenƐiǀe Đaƌe Ƶnit ƉaƟentƐ͗ a ϭ-Ǉeaƌ fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �ƌit �aƌe 
Ded ϮϬϭϬ͖ϯϴ͗ϭϱϱϰ-ϭϱϲϭ͘

ϭϵ͘ DǇhƌen ,͕ �Ŭeďeƌg K͕ dŽien <͕ <aƌlƐƐŽn ^͕ ^tŽŬland K͘ WŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ͕ anǆietǇ and 
deƉƌeƐƐiŽn ƐǇŵƉtŽŵƐ in ƉaƟentƐ dƵƌing the ĮƌƐt Ǉeaƌ ƉŽƐt intenƐiǀe Đaƌe Ƶnit diƐĐhaƌge͘ 
�ƌit �aƌe ϮϬϭϬ͖ϭϰ͗Zϭϰ͘

ϮϬ͘ Eeedhaŵ DD͕ DaǀidƐŽn :͕ �Žhen ,͕ et al͘ IŵƉƌŽǀing lŽng-teƌŵ ŽƵtĐŽŵeƐ aŌeƌ diƐĐhaƌge 
fƌŽŵ intenƐiǀe Đaƌe Ƶnit͗ ƌeƉŽƌt fƌŽŵ a ƐtaŬehŽldeƌƐ͛ ĐŽnfeƌenĐe͘ �ƌit �aƌe Ded 
ϮϬϭϮ͖ϰϬ͗ϱϬϮ-ϱϬϵ͘

Ϯϭ͘ 'ƌiĸthƐ :͕ ,atĐh Z�͕ �iƐhŽƉ :͕ et al͘ �n eǆƉlŽƌaƟŽn Žf ƐŽĐial and eĐŽnŽŵiĐ ŽƵtĐŽŵe and 
aƐƐŽĐiated health-ƌelated ƋƵalitǇ Žf life aŌeƌ ĐƌiƟĐal illneƐƐ in geneƌal intenƐiǀe Đaƌe Ƶnit 
ƐƵƌǀiǀŽƌƐ͗ a ϭϮ-ŵŽnth fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �ƌit �aƌe ϮϬϭϯ͖ϭϳ͗ZϭϬϬ͘

ϮϮ͘ :aĐŬƐŽn :�͕ WandhaƌiƉande WW͕  'iƌaƌd dD͕ et al͘ DeƉƌeƐƐiŽn͕ ƉŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͕  
and fƵnĐƟŽnal diƐaďilitǇ in ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ in the �Z�IE-I�h ƐtƵdǇ͗ a lŽngitƵdinal 
ĐŽhŽƌt ƐtƵdǇ͘ >anĐet ZeƐƉiƌ Ded ϮϬϭϰ͖Ϯ͗ϯϲϵ-ϯϳϵ͘
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Ϯϯ͘ Eeedhaŵ DD͕ DinglaƐ sD͕ DŽƌƌiƐ W�͕ et al͘ WhǇƐiĐal and ĐŽgniƟǀe ƉeƌfŽƌŵanĐe Žf ƉaƟentƐ 
ǁith aĐƵte lƵng inũƵƌǇ ϭ Ǉeaƌ aŌeƌ iniƟal tƌŽƉhiĐ ǀeƌƐƵƐ fƵll enteƌal feeding͘ �D�E tƌial 
fŽllŽǁ-ƵƉ͘ �ŵ : ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϭϯ͖ϭϴϴ͗ϱϲϳ-ϱϳϲ͘

Ϯϰ͘ WandhaƌiƉande WW͕  'iƌaƌd dD͕ :aĐŬƐŽn :�͕ et al͘ >Žng-teƌŵ ĐŽgniƟǀe iŵƉaiƌŵent aŌeƌ 
ĐƌiƟĐal illneƐƐ͘ E �ngl : Ded ϮϬϭϯ͖ϯϲϵ͗ϭϯϬϲ-ϭϯϭϲ͘

Ϯϱ͘ tŽƌld ,ealth KƌganiǌaƟŽn ;t,KͿ͗ dhe InteƌnaƟŽnal �laƐƐiĮĐaƟŽn Žf &ƵnĐƟŽning͕ DiƐaďilitǇ 
and ,ealth ;I�&Ϳ͖ 'eneǀa͕ ϮϬϬϭ͘

Ϯϲ͘ ^tƵĐŬi '͕ Delǀin :͘ dhe InteƌnaƟŽnal �laƐƐiĮĐaƟŽn Žf &ƵnĐƟŽning͕ DiƐaďilitǇ and ,ealth͗ a 
ƵnifǇing ŵŽdel fŽƌ the ĐŽnĐeƉtƵal deƐĐƌiƉƟŽn Žf ƉhǇƐiĐal and ƌehaďilitaƟŽn ŵediĐine͘ : 
Zehaďil Ded ϮϬϬϳ͖ϯϵ͗Ϯϴϲ-ϮϵϮ͘

Ϯϳ͘  ^tƵĐŬi '͕ �ieǌa �͕ Delǀin :͘ dhe InteƌnaƟŽnal �laƐƐiĮĐaƟŽn Žf &ƵnĐƟŽning͕ DiƐaďilitǇ and 
,ealth ;I�&Ϳ͗ a ƵnifǇing ŵŽdel fŽƌ the ĐŽnĐeƉtƵal deƐĐƌiƉƟŽn Žf the ƌehaďilitaƟŽn ƐtƌategǇ͘ 
: Zehaďil Ded ϮϬϬϳ͖ϯϵ͗Ϯϳϵ-Ϯϴϱ͘

Ϯϴ͘ IǁaƐhǇna d:͕ Eetǌeƌ '͘ dhe ďƵƌdenƐ Žf ƐƵƌǀiǀŽƌƐhiƉ͗ an aƉƉƌŽaĐh tŽ thinŬing aďŽƵt lŽng-
teƌŵ ŽƵtĐŽŵeƐ aŌeƌ ĐƌiƟĐal illneƐƐ͘ ^eŵinaƌƐ in ƌeƐƉiƌatŽƌǇ and ĐƌiƟĐal Đaƌe ŵediĐine 
ϮϬϭϮ͖ϯϯ͗ϯϮϳ-ϯϯϴ͘

Ϯϵ͘ ^teǀenƐ ZD͕ DŽǁdǇ Dt͕ DiĐhaelƐ Z<͕ Dendeǌ-delleǌ W�͕ WƌŽnŽǀŽƐt W:͕ Eeedhaŵ DD͘ 
EeƵƌŽŵƵƐĐƵlaƌ dǇƐfƵnĐƟŽn aĐƋƵiƌed in ĐƌiƟĐal illneƐƐ͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ͘ IntenƐiǀe �aƌe 
Ded ϮϬϬϳ͖ϯϯ͗ϭϴϳϲ-ϭϴϵϭ͘

ϯϬ͘ ^teǀenƐ ZD͕ DaƌƐhall ^�͕ �Žƌnďlath DZ͕ et al͘ � fƌaŵeǁŽƌŬ fŽƌ diagnŽƐing and ĐlaƐƐifǇing 
intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ͘ �ƌit �aƌe Ded ϮϬϬϵ͖ϯϳ͗^Ϯϵϵ-ϯϬϴ͘

ϯϭ͘ <aƌnatŽǀƐŬaia >s͕ :ŽhnƐŽn DD͕ �enǌŽ ZW͕  'aũiĐ K͘ dhe ƐƉeĐtƌƵŵ Žf ƉƐǇĐhŽĐŽgniƟǀe 
ŵŽƌďiditǇ in the ĐƌiƟĐallǇ ill͗ a ƌeǀieǁ Žf the liteƌatƵƌe and Đall fŽƌ iŵƉƌŽǀeŵent͘ : �ƌit �aƌe 
ϮϬϭϱ͖ϯϬ͗ϭϯϬ-ϭϯϳ͘

ϯϮ͘ 'ƌiĸthƐ ZD͕ :ŽneƐ �͘ DeliƌiƵŵ͕ ĐŽgniƟǀe dǇƐfƵnĐƟŽn and ƉŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͘  
�Ƶƌƌ KƉin �naeƐtheƐiŽl ϮϬϬϳ͖ϮϬ͗ϭϮϰ-ϭϮϵ͘

ϯϯ͘ �haďŽǇeƌ t͕ 'ƌaĐe :͘ &ŽllŽǁing the Ɖath Žf I�h ƐƵƌǀiǀŽƌƐ͗ a ƋƵalitǇ-iŵƉƌŽǀeŵent  
aĐƟǀitǇ͘ EƵƌƐ �ƌit �aƌe ϮϬϬϯ͖ϴ͗ϭϰϵ-ϭϱϱ͘  
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ϯϰ͘ IǁaƐhǇna d:͕ �lǇ �t͕ ^ŵith DD͕ >anga <D͘ >Žng-teƌŵ ĐŽgniƟǀe iŵƉaiƌŵent and fƵnĐƟŽnal 

diƐaďilitǇ aŵŽng ƐƵƌǀiǀŽƌƐ Žf Ɛeǀeƌe ƐeƉƐiƐ͘ :�D� ϮϬϭϬ͖ϯϬϰ͗ϭϳϴϳ-ϭϳϵϰ͘

ϯϱ͘ �ilďeƌďeƌg DD͕ >ƵiƉƉŽld Z^͕ ^ƵlƐŬǇ ^͕ ^hŽƌƌ �&͘ WƌŽlŽnged aĐƵte ŵeĐhaniĐal ǀenƟlaƟŽn͕ 
hŽƐƉital ƌeƐŽƵƌĐe ƵƟliǌaƟŽn͕ and ŵŽƌtalitǇ in the hnited ̂ tateƐ͘ �ƌit �aƌe Ded ϮϬϬϴ͖ϯϲ͗ϳϮϰ-
ϳϯϬ͘

ϯϲ͘ �aŵeƌŽn :I͕ ,eƌƌidge D^͕ danƐeǇ �D͕ DĐ�ndƌeǁƐ DW͕  �heƵng �D͘ tell-ďeing in infŽƌŵal 
ĐaƌegiǀeƌƐ Žf ƐƵƌǀiǀŽƌƐ Žf aĐƵte ƌeƐƉiƌatŽƌǇ diƐtƌeƐƐ ƐǇndƌŽŵe͘ �ƌit �aƌe Ded ϮϬϬϲ͖ϯϰ͗ϴϭ-
ϴϲ͘

ϯϳ͘  Iŵ <͕ �elle ^,͕ ^ĐhƵlǌ Z͕ DendelƐŽhn ��͕ �hellƵƌi >͕ InǀeƐƟgatŽƌƐ Y-D͘ WƌeǀalenĐe and 
ŽƵtĐŽŵeƐ Žf Đaƌegiǀing aŌeƌ ƉƌŽlŽnged ;х Žƌ сϰϴ hŽƵƌƐͿ ŵeĐhaniĐal ǀenƟlaƟŽn in the I�h͘ 
�heƐt ϮϬϬϰ͖ϭϮϱ͗ϱϵϳ-ϲϬϲ͘

ϯϴ͘ �gaƌd �^͕ �geƌŽd I͕ dŽnneƐen �͕ >ŽŵďŽƌg <͘ ^tƌƵggling fŽƌ indeƉendenĐe͗ a gƌŽƵnded 
theŽƌǇ ƐtƵdǇ Žn ĐŽnǀaleƐĐenĐe Žf I�h ƐƵƌǀiǀŽƌƐ ϭϮ ŵŽnthƐ ƉŽƐt I�h diƐĐhaƌge͘ IntenƐiǀe 
�ƌit �aƌe EƵƌƐ ϮϬϭϮ͖Ϯϴ͗ϭϬϱ-ϭϭϯ͘

ϯϵ͘ Eeedhaŵ DD͕ DŽǁdǇ Dt͕ Dendeǌ-delleǌ W�͕ ,eƌƌidge D^͕ WƌŽnŽǀŽƐt W:͘ ^tƵdǇing 
ŽƵtĐŽŵeƐ Žf intenƐiǀe Đaƌe Ƶnit ƐƵƌǀiǀŽƌƐ͗ ŵeaƐƵƌing eǆƉŽƐƵƌeƐ and ŽƵtĐŽŵeƐ͘ IntenƐiǀe 
�aƌe Ded ϮϬϬϱ͖ϯϭ͗ϭϭϱϯ-ϭϭϲϬ͘

ϰϬ͘ ǀan deƌ ^Đhaaf D͕ �eelen �͕ DŽngelŵanƐ D�͕ sƌŽŽŵ D�͕ EŽllet &͘ WŽŽƌ fƵnĐƟŽnal ƌeĐŽǀeƌǇ 
aŌeƌ a ĐƌiƟĐal illneƐƐ͗ a lŽngitƵdinal ƐtƵdǇ͘ : Zehaďil͘ Ded ϮϬϬϵ͖ϰϭ͗ϭϬϰϭ-ϭϬϰϴ͘

ϰϭ͘ DaǀidƐŽn :�͕ :ŽneƐ �͕ �ienǀenƵ K:͘ &aŵilǇ ƌeƐƉŽnƐe tŽ ĐƌiƟĐal illneƐƐ͗ ƉŽƐt-intenƐiǀe Đaƌe 
ƐǇndƌŽŵe-faŵilǇ͘ �ƌit �aƌe Ded ϮϬϭϮ͖ϰϬ͗ϲϭϴ-ϲϮϰ͘

ϰϮ͘ ,ŽĬƵiƐ :'͕ ǀan ^tel ,&͕  ^ĐhƌiũǀeƌƐ �:͕ ZŽŵŵeƐ :,͕ �aŬŬeƌ :͕ ^ƉƌŽnŬ W�͘ ,ealth-ƌelated 
ƋƵalitǇ Žf life in ĐƌiƟĐallǇ ill ƉaƟentƐ͗ hŽǁ tŽ ƐĐŽƌe and ǁhat iƐ the ĐliniĐal iŵƉaĐt͍ �Ƶƌƌ 
KƉin �ƌit �aƌe ϮϬϬϵ͖ϭϱ͗ϰϮϱ-ϰϯϬ͘

ϰϯ͘ �ƵthďeƌtƐŽn �,͕ ^ĐŽtt :͕ ^tƌaĐhan D͕ <ilŽnǌŽ D͕ sale >͘ YƵalitǇ Žf life ďefŽƌe and aŌeƌ 
intenƐiǀe Đaƌe͘ �naeƐtheƐia ϮϬϬϱ͖ϲϬ͗ϯϯϮ-ϯϯϵ͘

ϰϰ͘ ,ŽĬƵiƐ :'͕ ̂ ƉƌŽnŬ W�͕ ǀan ̂ tel ,&͕  ̂ ĐhƌiũǀeƌƐ ':͕ ZŽŵŵeƐ :,͕ �aŬŬeƌ :͘ dhe iŵƉaĐt Žf ĐƌiƟĐal 
illneƐƐ Žn ƉeƌĐeiǀed health-ƌelated ƋƵalitǇ Žf life dƵƌing I�h tƌeatŵent͕ hŽƐƉital ƐtaǇ͕ and 
aŌeƌ hŽƐƉital diƐĐhaƌge͗ a lŽng-teƌŵ fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �heƐt ϮϬϬϴ͖ϭϯϯ͗ϯϳϳ-ϯϴϱ͘
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ϰϱ͘ DŽƵglaƐ ^>͕ DalǇ �:͘ �aƌegiǀeƌƐ Žf lŽng-teƌŵ ǀenƟlatŽƌ ƉaƟentƐ͗ ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal 
ŽƵtĐŽŵeƐ͘ �heƐt ϮϬϬϯ͖ϭϮϯ͗ϭϬϳϯ-ϭϬϴϭ͘

ϰϲ͘ &ŽƐteƌ D͕ �haďŽǇeƌ t͘ &aŵilǇ ĐaƌeƌƐ Žf I�h ƐƵƌǀiǀŽƌƐ͗ a ƐƵƌǀeǇ Žf the ďƵƌden theǇ 
eǆƉeƌienĐe͘ ^Đand : �aƌing ^Đi ϮϬϬϯ͖ϭϳ͗ϮϬϱ-Ϯϭϰ͘

ϰϳ͘  ,aƌǀeǇ D�͘ dhe tƌƵth aďŽƵt ĐŽnƐeƋƵenĐeƐ--ƉŽƐt-intenƐiǀe Đaƌe ƐǇndƌŽŵe in intenƐiǀe Đaƌe 
Ƶnit ƐƵƌǀiǀŽƌƐ and theiƌ faŵilieƐ͘ �ƌit �aƌe Ded ϮϬϭϮ͖ϰϬ͗ϮϱϬϲ-ϮϱϬϳ͘

ϰϴ͘ <ƌeƐƐ :W͕  ,eƌƌidge D^͘ DediĐal and eĐŽnŽŵiĐ iŵƉliĐaƟŽnƐ Žf ƉhǇƐiĐal diƐaďilitǇ Žf 
ƐƵƌǀiǀŽƌƐhiƉ͘ ^eŵinaƌƐ in ƌeƐƉiƌatŽƌǇ and ĐƌiƟĐal Đaƌe ŵediĐine ϮϬϭϮ͖ϯϯ͗ϯϯϵ-ϯϰϳ͘

ϰϵ͘ EelƐŽn :�͕ �Žǆ ��͕ ,ŽƉe ��͕ �aƌƐŽn ^^͘ �hƌŽniĐ ĐƌiƟĐal illneƐƐ͘ �ŵ : ZeƐƉiƌ �ƌit �aƌe Ded 
ϮϬϭϬ͖ϭϴϮ͗ϰϰϲ-ϰϱϰ͘

ϱϬ͘ <ŽĐh ^͕ ^ƉƵleƌ ^͕ Deũa D͕ et al͘ �ƌiƟĐal illneƐƐ ŵǇŽƉathǇ iƐ fƌeƋƵent͗ aĐĐŽŵƉanǇing 
neƵƌŽƉathǇ ƉƌŽtƌaĐtƐ I�h diƐĐhaƌge͘ : EeƵƌŽl͘ EeƵƌŽƐƵƌg͘ WƐǇĐhiatƌǇ ϮϬϭϭ͖ϴϮ͗Ϯϴϳ-Ϯϵϯ͘

ϱϭ͘ <ƌeƐƐ :W͕  ,all :�͘ I�h-aĐƋƵiƌed ǁeaŬneƐƐ and ƌeĐŽǀeƌǇ fƌŽŵ ĐƌiƟĐal illneƐƐ͘ E �ngl : Ded 
ϮϬϭϰ͖ϯϳϭ͗Ϯϴϳ-Ϯϴϴ͘

ϱϮ͘ �ŽltŽn �&͘ EeƵƌŽŵƵƐĐƵlaƌ ŵanifeƐtaƟŽnƐ Žf ĐƌiƟĐal illneƐƐ͘ DƵƐĐle Eeƌǀe ϮϬϬϱ͖ϯϮ͗ϭϰϬ-
ϭϲϯ͘

ϱϯ͘ �ŽltŽn �&͕  'ilďeƌt ::͕ ,ahn �&͕  ^iďďald t:͘ WŽlǇneƵƌŽƉathǇ in ĐƌiƟĐallǇ ill ƉaƟentƐ͘ : EeƵƌŽl 
EeƵƌŽƐƵƌg WƐǇĐhiatƌǇ ϭϵϴϰ͖ϰϳ͗ϭϮϮϯ-ϭϮϯϭ͘

ϱϰ͘ &enǌi &͕  >atƌŽniĐŽ E͕ Zefaƫ E͕ ZiǌǌƵtŽ E͘ �nhanĐed eǆƉƌeƐƐiŽn Žf �-ƐeleĐƟn Žn the ǀaƐĐƵlaƌ 
endŽtheliƵŵ Žf ƉeƌiƉheƌal neƌǀe in ĐƌiƟĐallǇ ill ƉaƟentƐ ǁith neƵƌŽŵƵƐĐƵlaƌ diƐŽƌdeƌƐ͘ 
�Đta EeƵƌŽƉathŽl ϮϬϬϯ͖ϭϬϲ͗ϳϱ-ϴϮ͘

ϱϱ͘ �aƌƌe :�͕ Kƌďan :�͕ Ze >͕ et al͘ ^Ƶƌǀiǀal in ĐƌiƟĐal illneƐƐ iƐ aƐƐŽĐiated ǁith eaƌlǇ aĐƟǀaƟŽn Žf 
ŵitŽĐhŽndƌial ďiŽgeneƐiƐ͘ �ŵ : ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϭϬ͖ϭϴϮ͗ϳϰϱ-ϳϱϭ͘

ϱϲ͘ san den �eƌghe '͕ ^ĐhŽŽnheǇdt <͕ �eĐǆ W͕  �ƌƵǇninĐŬǆ &͕  tŽƵteƌƐ W:͘ InƐƵlin theƌaƉǇ 
ƉƌŽteĐtƐ the Đentƌal and ƉeƌiƉheƌal neƌǀŽƵƐ ƐǇƐteŵ Žf intenƐiǀe Đaƌe ƉaƟentƐ͘ EeƵƌŽlŽgǇ 
ϮϬϬϱ͖ϲϰ͗ϭϯϰϴ-ϭϯϱϯ͘

ϱϳ͘  ZiĐh DD͕ Winteƌ D:͘ �ƌƵĐial ƌŽle Žf ƐŽdiƵŵ Đhannel faƐt inaĐƟǀaƟŽn in ŵƵƐĐle Įďƌe 
ineǆĐitaďilitǇ in a ƌat ŵŽdel Žf ĐƌiƟĐal illneƐƐ ŵǇŽƉathǇ͘ : WhǇƐiŽl ϮϬϬϯ͖ϱϰϳ͗ϱϱϱ-ϱϲϲ͘
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ϱϴ͘ �li E�͕ K͛�ƌien :D͕ :ƌ͘ ͕ ,Žīŵann ^W͕  et al͘ �ĐƋƵiƌed ǁeaŬneƐƐ͕ handgƌiƉ Ɛtƌength͕ and 

ŵŽƌtalitǇ in ĐƌiƟĐallǇ ill ƉaƟentƐ͘ �ŵ : ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϬϴ͖ϭϳϴ͗Ϯϲϭ-Ϯϲϴ͘

ϱϵ͘ ,eƌŵanƐ '͕ 'ŽƐƐelinŬ Z͘ ^hŽƵld ǁe aďandŽn ŵanƵal ŵƵƐĐle Ɛtƌength teƐƟng in the I�h͍ 
�ƌit �aƌe ϮϬϭϭ͖ϭϱ͗ϭϮϳ͘

ϲϬ͘ ^haƌƐhaƌ d͕ �aƐtƵũi-'aƌin ^͕ ^teǀenƐ ZD͕ et al͘ WƌeƐenĐe and ƐeǀeƌitǇ Žf intenƐiǀe Đaƌe Ƶnit-
aĐƋƵiƌed ƉaƌeƐiƐ at Ɵŵe Žf aǁaŬening aƌe aƐƐŽĐiated ǁith inĐƌeaƐed intenƐiǀe Đaƌe Ƶnit and 
hŽƐƉital ŵŽƌtalitǇ͘ �ƌit �aƌe Ded ϮϬϬϵ͖ϯϳ͗ϯϬϰϳ-ϯϬϱϯ͘

ϲϭ͘ >atƌŽniĐŽ E͕ ^hehƵ I͕ ^eghelini �͘ EeƵƌŽŵƵƐĐƵlaƌ ƐeƋƵelae Žf ĐƌiƟĐal illneƐƐ͘ �Ƶƌƌ KƉin �ƌit 
�aƌe ϮϬϬϱ͖ϭϭ͗ϯϴϭ-ϯϵϬ͘

ϲϮ͘ 'Ƶaƌneƌi �͕ �eƌtŽlini '͕ >atƌŽniĐŽ E͘ >Žng-teƌŵ ŽƵtĐŽŵe in ƉaƟentƐ ǁith ĐƌiƟĐal illneƐƐ 
ŵǇŽƉathǇ Žƌ neƵƌŽƉathǇ͗ the Italian ŵƵlƟĐentƌe �ZIDzE� ƐtƵdǇ͘ : EeƵƌŽl͘ EeƵƌŽƐƵƌg͘ 
WƐǇĐhiatƌǇ ϮϬϬϴ͖ϳϵ͗ϴϯϴ-ϴϰϭ͘

ϲϯ͘ InƟƐŽ D͕ �ŵŽƌƵƐŽ >͕ �aƌƌelli D͕ et al͘ >Žng-teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe and health ƐtatƵƐ Žf 
ƉaƟentƐ ǁith ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽŵǇŽƉathǇ͘ �Đta EeƵƌŽl ^Đand ϮϬϭϭ͖ϭϮϯ͗Ϯϭϭ-Ϯϭϵ͘

ϲϰ͘ ^��D͘ ^ŽĐietǇ Žf �ƌiƟĐal �aƌe DediĐine - �ƌiƟĐal �aƌe ^taƟƐƟĐƐ͘ �ǀailaďle at͗ httƉ͗ͬͬ ǁǁǁ͘
ƐĐĐŵ͘Žƌgͬ�ŽŵŵƵniĐaƟŽnƐͬWageƐͬ�ƌiƟĐal�aƌe^tatƐ͘aƐƉǆ͘ �ĐĐeƐƐed KĐtŽďeƌ ϵ͕ ϮϬϭϲ͘

ϲϱ͘ &an �͕ �heeŬ &͕  �hlan >͕ et al͘ �n ŽĸĐial �ŵeƌiĐan dhŽƌaĐiĐ ^ŽĐietǇ �liniĐal WƌaĐƟĐe 
gƵideline͗ the diagnŽƐiƐ Žf intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ in adƵltƐ͘ �ŵ : ZeƐƉiƌ �ƌit 
�aƌe Ded ϮϬϭϰ͖ϭϵϬ͗ϭϰϯϳ-ϭϰϰϲ͘

ϲϲ͘ ^tƵĐŬi '͕ hƐtƵn d�͕ Delǀin :͘ �ƉƉlǇing the I�& fŽƌ the aĐƵte hŽƐƉital and eaƌlǇ ƉŽƐt-aĐƵte 
ƌehaďilitaƟŽn faĐiliƟeƐ͘ DiƐaďil Zehaďil ϮϬϬϱ͖Ϯϳ͗ϯϰϵ-ϯϱϮ͘

ϲϳ͘  DaƌlingtŽn �^͕ DiƉƉel Dt͕ ZiďďeƌƐ 'D͕ ǀan �alen Z͕ WaƐƐĐhieƌ :͕ �ƵƐƐĐhďaĐh ::͘ �ŽƉing 
ƐtƌategieƐ aƐ deteƌŵinantƐ Žf ƋƵalitǇ Žf life in ƐtƌŽŬe ƉaƟentƐ͗ a lŽngitƵdinal ƐtƵdǇ͘ 
�eƌeďƌŽǀaƐĐƵlaƌ diƐeaƐeƐ ;�aƐel͕ ^ǁitǌeƌlandͿ ϮϬϬϳ͖Ϯϯ͗ϰϬϭ-ϰϬϳ͘

ϲϴ͘ �iƐenďeƌg ^�͕ ^hen �:͕ ^Đhǁaƌǌ �Z͕ DallŽn ^͘ �ǀŽidant ĐŽƉing ŵŽdeƌateƐ the aƐƐŽĐiaƟŽn 
ďetǁeen anǆietǇ and ƉaƟent-ƌated ƉhǇƐiĐal fƵnĐƟŽning in heaƌt failƵƌe ƉaƟentƐ͘ :ŽƵƌnal Žf 
ďehaǀiŽƌal ŵediĐine ϮϬϭϮ͖ϯϱ͗Ϯϱϯ-Ϯϲϭ͘

ϲϵ͘ �lfƐtƌŽŵ D͕ ZǇden �͕ <ƌeƵteƌ D͕ daŌ �͕ ̂ Ƶlliǀan D͘ ZelaƟŽnƐ ďetǁeen ĐŽƉing ƐtƌategieƐ and 
health-ƌelated ƋƵalitǇ Žf life in ƉaƟentƐ ǁith ƐƉinal ĐŽƌd leƐiŽn͘ : Zehaďil Ded ϮϬϬϱ͖ϯϳ͗ϵ-ϭϲ͘
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ϳϬ͘ ,eƐƐelinŬ ��͕ Wenninǆ �t͕ ̂ ĐhlŽƐƐeƌ D�͕ et al͘ dhe ƌŽle Žf ĐŽƉing ƌeƐŽƵƌĐeƐ and ĐŽƉing ƐtǇle 
in ƋƵalitǇ Žf life Žf ƉaƟentƐ ǁith aƐthŵa Žƌ �KWD͘ YƵalitǇ Žf life ƌeƐeaƌĐh ͗ an inteƌnaƟŽnal 
ũŽƵƌnal Žf ƋƵalitǇ Žf life aƐƉeĐtƐ Žf tƌeatŵent͕ Đaƌe and ƌehaďilitaƟŽn ϮϬϬϰ͖ϭϯ͗ϱϬϵ-ϱϭϴ͘

ϳϭ͘ DaeƐ ^ >,͕ De Ziddeƌ DdD �ŽƉing ǁith ĐhƌŽniĐ diƐeaƐeƐ͘ In͗ �eidleƌ D �E͕ ed͘ ,andďŽŽŬ Žf 
ĐŽƉing͘ dheŽƌǇ͕ ƌeƐeaƌĐh͕ aƉƉliĐaƟŽn͘ Eeǁ zŽƌŬ͗ tileǇ͖ ϭϵϵϲ͘

ϳϮ͘ siƐƐeƌ DD͕ �ďen >͕ ,eiũenďƌŽŬ-<al D,͕ �ƵƐƐĐhďaĐh ::͕ ZiďďeƌƐ 'D͘ dhe ƌelaƟǀe eīeĐt Žf 
ĐŽƉing ƐtƌategǇ and deƉƌeƐƐiŽn Žn health-ƌelated ƋƵalitǇ Žf life in ƉaƟentƐ in the ĐhƌŽniĐ 
ƉhaƐe aŌeƌ ƐtƌŽŬe͘ : Zehaďil Ded ϮϬϭϰ͖ϰϲ͗ϱϭϰ-ϱϭϵ͘

ϳϯ͘ teƐteƌhƵiƐ t͕ �iũlŵanƐ D͕ &iƐĐheƌ <͕ ǀan �ndel :͕ >eiũten &^͘ �ŽƉing ƐtǇle and ƋƵalitǇ Žf life 
in ƉaƟentƐ ǁith eƉileƉƐǇ͗ a ĐƌŽƐƐ-ƐeĐƟŽnal ƐtƵdǇ͘ :ŽƵƌnal Žf neƵƌŽlŽgǇ ϮϬϭϭ͖Ϯϱϴ͗ϯϳ-ϰϯ͘

ϳϰ͘ DaƌlingtŽn �^͕ DiƉƉel Dt͕ ZiďďeƌƐ 'D͕ ǀan �alen Z͕ WaƐƐĐhieƌ :͕ �ƵƐƐĐhďaĐh ::͘ � ƉƌŽƐƉeĐƟǀe 
ƐtƵdǇ Žn ĐŽƉing ƐtƌategieƐ and ƋƵalitǇ Žf life in ƉaƟentƐ aŌeƌ ƐtƌŽŬe͕ aƐƐeƐƐing ƉƌŽgnŽƐƟĐ 
ƌelaƟŽnƐhiƉƐ and eƐƟŵateƐ Žf ĐŽƐt-eīeĐƟǀeneƐƐ͘ : Zehaďil Ded ϮϬϬϵ͖ϰϭ͗Ϯϯϳ-Ϯϰϭ͘

ϳϱ͘ de Ziddeƌ D͕ 'eenen Z͕ <Ƶiũeƌ Z͕ ǀan DiddendŽƌƉ ,͘ WƐǇĐhŽlŽgiĐal adũƵƐtŵent tŽ ĐhƌŽniĐ 
diƐeaƐe͘ >anĐet ϮϬϬϴ͖ϯϳϮ͗Ϯϰϲ-Ϯϱϱ͘

ϳϲ͘ de Ziddeƌ D͕ ǀan ,eĐŬ '>͘ �ŽƉing InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ͕ DƵtĐh dƌanƐlaƟŽn͘ 
>iƐƐe͕ dhe EetheƌlandƐ͗ ,aƌĐŽƵƌt deƐt WƵďliƐheƌƐ͖ ϮϬϬϰ͘

ϳϳ͘  �ndleƌ E^͕ WaƌŬeƌ :D�͘ �ŽƉing InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ ;�I^^Ϳ͗ DanƵal ;Ϯnd ed͘Ϳ͘ 
dŽƌŽntŽ͕ �anada͗ DƵlƟ-,ealth ^ǇƐteŵƐ͖ ϭϵϵϵ͘

ϳϴ͘ DĐtilliaŵƐ >�͕ �Žǆ �:͕ �nnƐ Dt͘ hƐe Žf the �ŽƉing InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ in 
a ĐliniĐallǇ deƉƌeƐƐed ƐaŵƉle͗ faĐtŽƌ ƐtƌƵĐtƵƌe͕ ƉeƌƐŽnalitǇ ĐŽƌƌelateƐ͕ and ƉƌediĐƟŽn Žf 
diƐtƌeƐƐ͘ :ŽƵƌnal Žf ĐliniĐal ƉƐǇĐhŽlŽgǇ ϮϬϬϯ͖ϱϵ͗ϰϮϯ-ϰϯϳ͘

ϳϵ͘ ZŽeƐĐh ^�͕ teineƌ �͘ � ŵeta-analǇƟĐ ƌeǀieǁ Žf ĐŽƉing ǁith illneƐƐ͗ dŽ ĐaƵƐal attƌiďƵƟŽnƐ 
ŵatteƌ͍ :ŽƵƌnal Žf ƉƐǇĐhŽƐŽŵaƟĐ ƌeƐeaƌĐh ϮϬϬϭ͖ϱϬ͗ϮϬϱ-Ϯϭϵ͘

ϴϬ͘ &an �͕ DŽǁdǇ Dt͕ �ŽlantƵŽni �͕ et al͘ WhǇƐiĐal ĐŽŵƉliĐaƟŽnƐ in aĐƵte lƵng inũƵƌǇ ƐƵƌǀiǀŽƌƐ͗ 
a tǁŽ-Ǉeaƌ lŽngitƵdinal ƉƌŽƐƉeĐƟǀe ƐtƵdǇ͘ �ƌit �aƌe Ded ϮϬϭϰ͖ϰϮ͗ϴϰϵ-ϴϱϵ͘

ϴϭ͘ &letĐheƌ ^E͕ <ennedǇ DD͕ 'hŽƐh IZ͕ et al͘ WeƌƐiƐtent neƵƌŽŵƵƐĐƵlaƌ and neƵƌŽƉhǇƐiŽlŽgiĐ 
aďnŽƌŵaliƟeƐ in lŽng-teƌŵ ƐƵƌǀiǀŽƌƐ Žf ƉƌŽlŽnged ĐƌiƟĐal illneƐƐ͘ �ƌit �aƌe Ded 
ϮϬϬϯ͖ϯϭ͗ϭϬϭϮ-ϭϬϭϲ͘
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ϴϮ͘ �ƵthďeƌtƐŽn �,͘ dhe WZa�dI�al ƐtƵdǇ Žf nƵƌƐe led͕ intenƐiǀe Đaƌe fŽllŽǁ-ƵƉ ƉƌŽgƌaŵŵeƐ 

fŽƌ iŵƉƌŽǀing lŽng teƌŵ ŽƵĐŽŵeƐ fƌŽŵ ĐƌiƟĐal illneƐƐ͗ a ƉƌagŵaƟĐ ƌandŽŵiƐed ĐŽntƌŽlled 
tƌial͘ �ƌiƟƐh DediĐal :ŽƵƌnal ϮϬϬϵ͖ϯϯϵ͗ďϯϳϮϯ͘

ϴϯ͘ ^Đhandle �Z͘ ^Đƌeening and tƌeatŵent Žf ƉƌŽďleŵƐ aŌeƌ intenƐiǀe Đaƌe͗ � deƐĐƌiƉƟǀe ƐtƵdǇ 
Žf ŵƵƟdiƐĐiƉlinaƌǇ fŽllŽǁ-ƵƉ͘ IntenƐiǀe and ĐƌiƟĐal Đaƌe nƵƌƐing ϮϬϭϭ͖Ϯϳ͗ϵϰ-ϭϬϭ͘

ϴϰ͘ tilliaŵƐ d�͕ >eƐlie 'D͘ �eǇŽnd the ǁallƐ͗ a ƌeǀieǁ Žf I�h ĐliniĐƐ and theiƌ iŵƉaĐt Žn ƉaƟent 
ŽƵtĐŽŵeƐ aŌeƌ leaǀing hŽƐƉital͘ �ƵƐt �ƌit �aƌe ϮϬϬϴ͖Ϯϭ͗ϲ-ϭϳ͘

ϴϱ͘ EI��͘ ZehaďilitaƟŽn aŌeƌ ĐƌiƟĐal illneƐƐ EI�� �liniĐal 'Ƶideline ϴϯ͘ >ŽndŽn͕ h<͗ EaƟŽnal 
InƐƟtƵte fŽƌ ,ealth and �liniĐal �ǆĐellenĐe͕ ϮϬϬϵ͘



�,�Wd�Z Ϯ
 

Woor functional status immediately aŌer discharge  
 

f rom an intensive c are u nit 

 

DaƌiŬe ǀan deƌ ^Đhaaf͕  Daniela ^͘ Dettling͕ �nita �eelen͕  
�eeƐ >ƵĐaƐ͕ Daǀe �͘ DŽngelŵanƐ͕ &ƌanƐ EŽllet

DiƐaďilitǇ and ZehaďilitaƟŽn ϮϬϬϴ͖ϯϬ͗ϭϴϭϮ-ϭϴϭϴ  
© Reprinted with permission from Taylor & Francis Group
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A B STR A CT  
 
Pu rp ose  
dŽ eǀalƵate the fƵnĐƟŽnal ƐtatƵƐ ǁithin the ĮƌƐt ǁeeŬ Žf diƐĐhaƌge fƌŽŵ an intenƐiǀe 
Đaƌe Ƶnit ;I�hͿ͕ and tŽ idenƟfǇ ƉƌediĐtŽƌƐ and eǆƉlanatŽƌǇ faĐtŽƌƐ Žf fƵnĐƟŽnal ƐtatƵƐ͘ 
 
M ethod  
� ƉƌŽƐƉeĐƟǀe͕ ŽďƐeƌǀaƟŽnal͕ ĐŽhŽƌt ƐtƵdǇ ǁaƐ ĐŽndƵĐted ǁith ĐŽnƐeĐƵƟǀe I�h ƉaƟentƐ 
ǁhŽ had ƐtaǇed in a ŵiǆed͕ ĐlŽƐed fŽƌŵat͕ ƵniǀeƌƐitǇ-leǀel I�h fŽƌ lŽngeƌ than ϰϴ hŽƵƌƐ͘  
 
R esu l ts   
�etǁeen ϯ and ϳ daǇƐ Žf diƐĐhaƌge fƌŽŵ the I�h͕ fƵnĐƟŽnal ƐtatƵƐ ;aƐ ƉƌiŵaƌǇ ŽƵtĐŽŵeͿ͕ 
ǁalŬing aďilitǇ͕ ŵƵƐĐle Ɛtƌength͕ and ƐenƐŽƌǇ and ĐŽgniƟǀe fƵnĐƟŽning ǁeƌe aƐƐeƐƐed 
in ϲϵ ƐƵƌǀiǀŽƌƐ͘ dhe Žǀeƌall fƵnĐƟŽnal ƐtatƵƐ ǁaƐ ƉŽŽƌ ;ŵedian �aƌthel Indeǆ ϲͿ͘ In theiƌ 
aďilitǇ tŽ ƉeƌfŽƌŵ ďaƐiĐ aĐƟǀiƟeƐ Žf dailǇ liǀing͕ ϳϲй ǁeƌe ƐeǀeƌelǇ deƉendent͕ ϭϱй ǁeƌe 
ŵŽdeƌatelǇ deƉendent͕ and ϵй ǁeƌe ƐlightlǇ deƉendent Žn Žtheƌ ƉeŽƉle͘ IndeƉendent 
ǁalŬing ǁaƐ iŵƉŽƐƐiďle fŽƌ ϳϯй Žf ƉaƌƟĐiƉantƐ͕ gƌiƉ Ɛtƌength ǁaƐ ƌedƵĐed fŽƌ ϱϬй͕ and 
ϯϬй had ĐŽgniƟǀe iŵƉaiƌŵentƐ͘ DƵƌaƟŽn Žf ǀenƟlaƟŽn ǁaƐ aƐƐŽĐiated ǁith fƵnĐƟŽnal 
ƐtatƵƐ aŌeƌ I�h diƐĐhaƌge͘ ZedƵĐed gƌiƉ Ɛtƌength and ǁalŬing aďilitǇ ǁeƌe idenƟĮed aƐ 
eǆƉlanatŽƌǇ faĐtŽƌƐ fŽƌ ƉŽŽƌeƌ fƵnĐƟŽnal ƐtatƵƐ ƐhŽƌtlǇ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͘   
 
Conc l u sion   
In the ĮƌƐt ǁeeŬ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͕ the ŵaũŽƌitǇ Žf the ƉaƟentƐ had ƐƵďƐtanƟal 
fƵnĐƟŽnal diƐaďiliƟeƐ in aĐƟǀiƟeƐ Žf dailǇ liǀing͘ dheƐe diƐaďiliƟeƐ ǁeƌe ŵŽƌe Ɛeǀeƌe 
in ƉaƟentƐ ǁhŽ eǆƉeƌienĐed ǀenƟlaƟŽn fŽƌ a lŽngeƌ ƉeƌiŽd Žf Ɵŵe͘ dheƌe iƐ a need fŽƌ 
ƉƌŽƐƉeĐƟǀe ƐtƵdieƐ fŽĐƵƐing Žn fƵnĐƟŽnal ƌeĐŽǀeƌǇ tŽ ƐƵƉƉŽƌt infŽƌŵed deĐiƐiŽn-ŵaŬing 
ĐŽnĐeƌning the Đaƌe Žf ĐƌiƟĐallǇ ill ƉaƟentƐ aŌeƌ I�h diƐĐhaƌge͘ 
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IN TR O D U CTIO N   
In intenƐiǀe-Đaƌe ƉaƟentƐ͕ ŽƵtĐŽŵe iƐ ŵŽƐt fƌeƋƵentlǇ eǆƉƌeƐƐed in teƌŵƐ Žf ŵŽƌtalitǇ͘ϭ 
,Žǁeǀeƌ͕  dƵe tŽ the inĐƌeaƐe in the nƵŵďeƌ Žf intenƐiǀe Đaƌe Ƶnit ;I�hͿ ƉaƟentƐ ǁhŽ 
ƐƵƌǀiǀe a ĐƌiƟĐal illneƐƐ͕ the fŽĐƵƐ Žf inteƌeƐt haƐ ƐhiŌed tŽǁaƌdƐ ƐtƵdieƐ Žf lŽng-
teƌŵ ŵŽƌďiditǇ and health-ƌelated ƋƵalitǇ Žf life ;YŽ>Ϳ͘Ϯ ^eǀeƌal lŽng-teƌŵ ƐtƵdieƐ 
haǀe deŵŽnƐtƌated ƌedƵĐed health-ƌelated YŽ> Žf ƐƵƌǀiǀŽƌƐ aŌeƌ I�h diƐĐhaƌge͘Ϯ-ϱ T o  
iŵƉƌŽǀe ŽƵtĐŽŵe͕ the eǆƉeƌƟƐe Žf ƌehaďilitaƟŽn ŵediĐine ĐŽƵld ďe ƵƐefƵl͕ aƐ ƌedƵĐing 
fƵnĐƟŽnal iŵƉaiƌŵentƐ and liŵitaƟŽnƐ in aĐƟǀiƟeƐ ƐhŽƵld ďe ƉƌiŵaƌǇ tƌeatŵent gŽalƐ͘   
In Žƌdeƌ tŽ deǀelŽƉ ŽƉƟŵal and adeƋƵate ƌehaďilitaƟŽn Đaƌe at an eaƌlǇ Ɛtage͕ infŽƌŵaƟŽn 
aďŽƵt the lŽng-teƌŵ ŽƵtĐŽŵe Žf I�h ƉaƟentƐ and inƐight intŽ theiƌ fƵnĐƟŽnal ƐtatƵƐ ƐhŽƌtlǇ 
aŌeƌ I�h diƐĐhaƌge iƐ needed͘ DŽƌeŽǀeƌ͕  the idenƟĮĐaƟŽn Žf ƉƌŽgnŽƐƟĐ and eǆƉlanatŽƌǇ 
faĐtŽƌƐ Žf fƵnĐƟŽnal ƐtatƵƐ ƐhŽƌtlǇ aŌeƌ diƐĐhaƌge ǁŽƵld ƐƵƉƉŽƌt infŽƌŵed deĐiƐiŽn 
ŵaŬing ǁith ƌegaƌd tŽ the Đaƌe that iƐ ƉƌŽǀided fŽƌ ĐƌiƟĐallǇ ill ƉaƟentƐ͘ dhe ŽďũeĐƟǀeƐ Žf 
the ƉƌeƐent ƐtƵdǇ ǁeƌe tŽ aƐƐeƐƐ the fƵnĐƟŽnal ƐtatƵƐ Žf ǀenƟlated I�h ƉaƟentƐ ǁithin the 
ĮƌƐt ǁeeŬ aŌeƌ diƐĐhaƌge͕ and tŽ idenƟfǇ ƉƌŽgnŽƐƟĐ and eǆƉlanatŽƌǇ faĐtŽƌƐ Žf fƵnĐƟŽnal 
ƐtatƵƐ͘

 
M E TH O D S  
^tudy population   
�etǁeen DaǇ ϭϱ and �ƵgƵƐt ϯϭ ϮϬϬϱ͕ all adƵlt ƉaƟentƐ ;aged ш ϭϴ ǇeaƌƐͿ ǁhŽ ǁeƌe  
ĐŽnƐeĐƵƟǀelǇ adŵitted tŽ the Ϯϴ-ďed͕ ŵiǆed ŵediĐal and ƐƵƌgiĐal ĐlŽƐed-fŽƌŵat 
I�h in the �ĐadeŵiĐ DediĐal �enteƌ ;ƵniǀeƌƐitǇ hŽƐƉitalͿ in �ŵƐteƌdaŵ͕ and 
ǁhŽ had ƌeĐeiǀed ŵeĐhaniĐal ǀenƟlaƟŽn fŽƌ ŵŽƌe than ϰϴ hŽƵƌƐ͕ ǁeƌe eligiďle 
fŽƌ ƉaƌƟĐiƉaƟŽn in the ƐtƵdǇ͘ WaƟentƐ ǁith inƐƵĸĐient ŬnŽǁledge Žf the DƵtĐh 
langƵage ǁeƌe eǆĐlƵded͘ �ligiďle ƉaƟentƐ ǁhŽ ǁeƌe ƌeadŵitted tŽ the I�h in the 
ƐtƵdǇ ƉeƌiŽd ǁeƌe ŽnlǇ inĐlƵded ŽnĐe͕ and aƐƐeƐƐed ŽnlǇ aŌeƌ theiƌ Įnal diƐĐhaƌge 
fƌŽŵ the I�h͘ dhe �thiĐal Zeǀieǁ �Žaƌd Žf the �ĐadeŵiĐ DediĐal �enteƌ ǁaiǀed the 
need fŽƌ infŽƌŵed ĐŽnƐent ďeĐaƵƐe Žf the nŽn-inteƌǀenƟŽnal natƵƌe Žf the ƐtƵdǇ͘   
In the I�h͕ ƉaƟentƐ aƌe ǁeaned fƌŽŵ ŵeĐhaniĐal ǀenƟlaƟŽn aĐĐŽƌding tŽ the lŽĐal nƵƌƐe-
dƌiǀen ǀenƟlaƟŽn ƉƌŽtŽĐŽl͘ WaƟentƐ aƌe diƐĐhaƌged tŽ the ŵediƵŵ-Đaƌe ǁaƌd Žƌ ƌegƵlaƌ 
ǁaƌd if theǇ aƌe Ɛtaďle in teƌŵƐ Žf ƌeƐƉiƌatŽƌǇ and heŵŽdǇnaŵiĐ fƵnĐƟŽn͕ aƌe ďƌeathing 
ǁithŽƵt aƐƐiƐtanĐe fƌŽŵ the ǀenƟlatŽƌ͕  and aƌe ďeing ǁeaned fƌŽŵ inŽtƌŽƉiĐƐ͘ WhǇƐiŽtheƌaƉǇ 
ďeĐŽŵeƐ an integƌal Ɖaƌt Žf the ŵanageŵent Žf ƉaƟentƐ in the I�h aƐ ƐŽŽn aƐ ƉaƟentƐ 
haǀe ƉaƐƐed thƌŽƵgh the aĐƵte ƉhaƐe͘ WhǇƐiŽtheƌaƉǇ tƌeatŵent iƐ aiŵed at enhanĐing the 
ƉaƟent͛Ɛ Žǀeƌall fƵnĐƟŽnal ĐaƉaĐitǇ and at deĐƌeaƐing the ƌiƐŬƐ Žf ĐŽŵƉliĐaƟŽnƐ aƐƐŽĐiated 
ǁith ďed ƌeƐt͘
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�ata-collection  
Baseline assessment  
dhe fŽllŽǁing data ǁeƌe Žďtained fƌŽŵ the ƉaƟentƐ͛ ŵediĐal ƌeĐŽƌdƐ and fƌŽŵ the DƵtĐh 
EaƟŽnal IntenƐiǀe �aƌe �ǀalƵaƟŽn dataďaƐe͗ age͖ gendeƌ͖ diagnŽƐiƐ Žn adŵiƐƐiŽn tŽ the 
I�h͖ dƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn͖ length Žf ƐtaǇ in the I�h͖ ŵŽƌtalitǇ͖ and health 
ĐlaƐƐiĮĐaƟŽn aƐƐeƐƐed aĐĐŽƌding tŽ the �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn II 
;�W��,� IIͿϲ͕ the ^iŵƉliĮed �ĐƵte WhǇƐiŽlŽgǇ ^ĐŽƌeƐ IIϳ and the ^eƋƵenƟal Kƌgan &ailƵƌe 
�ƐƐeƐƐŵent͘ϴ

Primary-outcome measures  
In Žƌdeƌ tŽ gain inƐight in the need fŽƌ Đaƌe and ƌehaďilitaƟŽn inteƌǀenƟŽn ďefŽƌe ƉaƟentƐ 
aƌe diƐĐhaƌged fƌŽŵ the hŽƐƉital͕ the ƉƌiŵaƌǇ ŽƵtĐŽŵe ǁaƐ aƐƐeƐƐed ϯ-ϳ daǇƐ aŌeƌ diƐĐhaƌge 
fƌŽŵ the I�h͕ aŌeƌ a haďitƵaƟŽn ƉeƌiŽd Žf Ϯ daǇƐ Žn the ǁaƌd͘ dhe ƉƌiŵaƌǇ-ŽƵtĐŽŵe 
ŵeaƐƵƌe ǁaƐ the �aƌthel Indeǆ͘ dhe �aƌthel Indeǆ ŵeaƐƵƌeƐ the ĐaƉaĐitǇ tŽ ƉeƌfŽƌŵ ten 
ďaƐiĐ aĐƟǀiƟeƐ Žf dailǇ liǀing ;�D>Ϳ and giǀeƐ a ƋƵanƟtaƟǀe eƐƟŵaƟŽn Žf the ƉaƟent͛Ɛ leǀel 
Žf deƉendenĐǇ͕ ǁith ƐĐŽƌing fƌŽŵ Ϭ ;tŽtallǇ deƉendentͿ tŽ ϮϬ ;tŽtallǇ indeƉendentͿ͘ dhe 
ƐĐale haƐ fƌeƋƵentlǇ ďeen ƵƐed tŽ ŵeaƐƵƌe ƉhǇƐiĐal fƵnĐƟŽning in ĐliniĐal ƐeƫngƐ͘ϵ-ϭϭ 

Secondary-outcome measures  
dhe fŽllŽǁing fƵnĐƟŽnƐ ǁeƌe aƐƐeƐƐed ϯ-ϳ daǇƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͗ ŵƵƐĐle 
Ɛtƌength͕ aĐĐŽƌding tŽ the DediĐal ZeƐeaƌĐh �ŽƵnĐil ƐĐale͖ϭϮ͕ϭϯ gƌiƉ Ɛtƌength͕ eǆƉƌeƐƐed in 
EeǁtŽn͕ ƵƐing the digital handgƌiƉ dǇnaŵŽŵeteƌ ;>Žde �s͕ 'ƌŽningen͕ dhe EetheƌlandƐͿ͖ϭϰ 
ƐenƐŽƌǇ fƵnĐƟŽnƐ͕ ƵƐing the ^eŵŵeƐ teinƐtein ŵŽnŽĮlaŵentƐϭϱ and the ZǇdel-^eiīeƌ 
tƵning fŽƌŬ͖ϭϲ and ĐŽgniƟǀe Ɛtate͕ ǀia the Dini Dental ^tate �ǆaŵinaƟŽn͘ϭϳ talŬing aďilitǇ 
ǁaƐ alƐŽ aƐƐeƐƐed ϯ-ϳ daǇƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͕ ǀia the &ƵnĐƟŽnal �ŵďƵlaƟŽn 
�ategŽƌieƐ ;&��Ϳ͘ϭϴ �ddiƟŽnallǇ͕ the ƉaƟent͛Ɛ YŽ> ƉƌiŽƌ tŽ adŵiƐƐiŽn tŽ the I�h ǁaƐ 
Žďtained ǀia the ƉƌŽǆǇ ǀeƌƐiŽn Žf the DƵtĐh ǀalidated ǀeƌƐiŽn Žf the ^hŽƌt &Žƌŵ ϯϲ ;^&-
ϯϲͿ ƋƵeƐƟŽnnaiƌe͘ dhe ƉƌŽǆǇ͕ ǁhŽ had tŽ ďe in ĐlŽƐe ĐŽntaĐt ǁith the ƉaƟent Žn a ƌegƵlaƌ 
ďaƐiƐ͕ ǁaƐ aƐŬed tŽ ŵaƌŬ the Ɛtateŵent that ďeƐt deƐĐƌiďed the ƉaƟent͛Ɛ Ɛtate Žf health in 
the ϰ ǁeeŬƐ ƉƌiŽƌ tŽ I�h adŵiƐƐiŽn͘ dhe ^&-ϯϲ iƐ a ǁidelǇ ƵƐed͕ Ɛtandaƌdiǌed͕ geneƌiĐ YŽ> 
inƐtƌƵŵent͘ϭϵ͕ϮϬ �ll aƐƐeƐƐŵentƐ ǁeƌe Ɛtandaƌdiǌed͕ and Đaƌƌied ŽƵt ďǇ eǆƉeƌienĐed ƐeniŽƌ 
ƉhǇƐiŽtheƌaƉiƐtƐ͘

D ata anal ysis   
WaƟent ĐhaƌaĐteƌiƐƟĐƐ and ŽƵtĐŽŵe ŵeaƐƵƌeƐ ǁeƌe analǇǌed ǁith deƐĐƌiƉƟǀe ƐtaƟƐƟĐƐ͘ 
dhe data aƌe eǆƉƌeƐƐed aƐ ŵean ц ^D͕ and if the diƐtƌiďƵƟŽn ǁaƐ ƐŬeǁed ŵedianƐ and 
inteƌƋƵaƌƟle ƌangeƐ aƌe ƉƌeƐented͘ ^tƵdent͛Ɛ t-teƐt and nŽnƉaƌaŵetƌiĐ teƐtƐ ǁeƌe 
ƉeƌfŽƌŵed ǁhen aƉƉƌŽƉƌiate͘ dhe ^&-ϯϲ ƐĐŽƌeƐ Žf I�h ƉaƟentƐ at ďaƐeline ǁeƌe ĐŽŵƉaƌed 
ǁith thŽƐe Žf the age-ŵatĐhed DƵtĐh geneƌal ƉŽƉƵlaƟŽn ƵƐing the �-ƐĐŽƌe ;diīeƌenĐe 
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ďetǁeen ƉaƟent and DƵtĐh geneƌal ƉŽƉƵlaƟŽn ŵean ƐĐŽƌe͕ diǀided ďǇ geneƌal ƉŽƉƵlaƟŽn 
^DͿ͕ in ǁhiĐh a ǀalƵe Žf at leaƐt Ϭ͘ϴ ƌeƉƌeƐentƐ a diīeƌenĐe Žf at leaƐt fŽƵƌ-ĮŌhƐ Žf the 
ďaƐeline ^D and iƐ ǀieǁed aƐ a deǀiaƟŽn fƌŽŵ the nŽƌŵ ƐĐŽƌe͘Ϯϭ >ength Žf ƐtaǇ Đan ďe 
inŇƵenĐed ďǇ faĐtŽƌƐ that aƌe nŽt ƌelated tŽ health ƐtatƵƐ͕ ƐƵĐh aƐ the aǀailaďle faĐiliƟeƐ 
in the ŵediƵŵ-Đaƌe Ƶnit and nƵƌƐing ǁaƌdƐ͖ theƌefŽƌe͕ ŽnlǇ the dƵƌaƟŽn Žf ŵeĐhaniĐal 
ǀenƟlaƟŽn ǁaƐ inĐlƵded in the analǇƐeƐ͘ hniǀaƌiate aƐƐŽĐiaƟŽnƐ ďetǁeen fƵnĐƟŽnal 
ƐtatƵƐ and ƉŽtenƟal ƉƌŽgnŽƐƟĐ faĐtŽƌƐ ;age͕ ƐĐŽƌeƐ Žn the Ɖƌe-I�h ^&-ϯϲ ƉhǇƐiĐal and 
ƐŽĐial-fƵnĐƟŽning dŽŵainƐ͕ and �W��,� II ƐĐŽƌeͿ and dƵƌaƟŽn Žf ǀenƟlaƟŽn ǁeƌe 
aƐƐeƐƐed ǁith ^Ɖeaƌŵan͛Ɛ ƌhŽ͖ a P ǀalƵe Žf фϬ͘Ϭϱ ǁaƐ ĐŽnƐideƌed ƐtaƟƐƟĐallǇ ƐigniĮĐant͘  
>ineaƌ ƌegƌeƐƐiŽn analǇƐiƐ ǁaƐ ƉeƌfŽƌŵed tŽ idenƟfǇ eǆƉlanatŽƌǇ faĐtŽƌƐ Žf fƵnĐƟŽnal  
ƐtatƵƐ͘ saƌiaďleƐ ĐŽnƐideƌed inĐlƵded gƌiƉ Ɛtƌength͕ ƐenƐŽƌǇ fƵnĐƟŽn͕ ǁalŬing aďilitǇ͕ and 
ĐŽgniƟǀe fƵnĐƟŽning͘ saƌiaďleƐ fŽƵnd tŽ ďe ƐigniĮĐant ďǇ Ƶniǀaƌiate analǇƐiƐ ǁeƌe enteƌed  
intŽ a ƐteƉǁiƐe ŵƵlƟƉle lineaƌ ƌegƌeƐƐiŽn analǇƐiƐ ;ǁith a ƐteƉǁiƐe fŽƌǁaƌd-ƐeleĐƟŽn  
ƐtƌategǇͿ͕ tŽ deteƌŵine theiƌ indeƉendent ƌelaƟŽn tŽ fƵnĐƟŽnal ƐtatƵƐ͘ � W ǀalƵe Žf 
фϬ͘Ϭϱ ǁaƐ ĐŽnƐideƌed ƐtaƟƐƟĐallǇ ƐigniĮĐant͘ ZeƐidƵal analǇƐiƐ ǁaƐ ƉeƌfŽƌŵed  
tŽ ƐeaƌĐh fŽƌ ǀiŽlaƟŽnƐ Žf neĐeƐƐaƌǇ aƐƐƵŵƉƟŽnƐ in ŵƵlƟƉle ƌegƌeƐƐiŽn in teƌŵƐ Žf  
lineaƌitǇ͕ eƋƵalitǇ Žf ǀaƌianĐe͕ indeƉendenĐe Žf eƌƌŽƌ͕  and nŽƌŵalitǇ͘ dhe ƉŽƐƐiďle  
ƉƌeƐenĐe Žf ĐŽllineaƌ data ǁaƐ inǀeƐƟgated ǀia tŽleƌanĐe ƐtaƟƐƟĐƐ͘ �ll ƐtaƟƐƟĐal   
analǇƐeƐ ǁeƌe ƉeƌfŽƌŵed ƵƐing ^W^^ ϭϮ͘Ϭ ƐŽŌǁaƌe ;^W^^ InĐ͕ �hiĐagŽ͕ I>Ϳ͘  

R E SU L TS  
^tudy population  
DƵƌing the ϭϱ-ǁeeŬ inĐlƵƐiŽn ƉeƌiŽd͕ ϱϮϱ ƉaƟentƐ ǁeƌe adŵitted tŽ the I�h͘ Kf theƐe͕ ϯϴϲ 
ǁeƌe eǆĐlƵded ďeĐaƵƐe theǇ ǁeƌe ǀenƟlated fŽƌ leƐƐ than ϰϴ hŽƵƌƐ͘ �nŽtheƌ ϵ ƉaƟentƐ ǁeƌe 
eǆĐlƵded ďeĐaƵƐe Žf inƐƵĸĐient ŬnŽǁledge Žf the DƵtĐh langƵage͕ and anŽtheƌ Ϯϭ ƉaƟentƐ 
ǁeƌe eǆĐlƵded aƐ theǇ ĐŽƵld nŽt ďe aƐƐeƐƐed ǁithin the ĮƌƐt ǁeeŬ aŌeƌ diƐĐhaƌge fƌŽŵ the 
I�h ďeĐaƵƐe Žf tƌanƐfeƌ tŽ anŽtheƌ hŽƐƉital ;nсϭϲͿ Žƌ tŽ a nƵƌƐing hŽŵe ;nсϭͿ͕ Žƌ diƐĐhaƌge 
tŽ theiƌ hŽŵe ;nсϰͿ͘ �ŽnƐeƋƵentlǇ͕ a tŽtal Žf ϭϬϵ ƉaƟentƐ ƉaƌƟĐiƉated in the ƐtƵdǇ͘ dhe 
ŵŽƌtalitǇ ƌate in the ƉeƌiŽd ďefŽƌe aƐƐeƐƐŵent ǁaƐ ϯϲй ;nсϯϵͿ͘ dhe fƵnĐƟŽnal ƐtatƵƐ 
Žf Žne ƉaƟent ǁaƐ aƐƐeƐƐed Žn the eighth daǇ aŌeƌ I�h diƐĐhaƌge͕ and theƐe data ǁeƌe 
nŽt inĐlƵded in the analǇƐiƐ͖ the data analǇƐiƐ inĐlƵded infŽƌŵaƟŽn fƌŽŵ ϲϵ I�h ƉaƟentƐ͘ 
&igƵƌe ϭ ƉƌeƐentƐ a ŇŽǁ diagƌaŵ Žf the ƐtƵdǇ ƉŽƉƵlaƟŽn͘ dhe ƉaƟent ĐhaƌaĐteƌiƐƟĐƐ aƌe 
ƉƌeƐented in daďle ϭ͘ 
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&igure ϭ   &lŽǁ diagƌaŵ Žf the ƐtƵdǇ ƉŽƉƵlaƟŽn

dhe length Žf ƐtaǇ in the I�h ǁaƐ highlǇ aƐƐŽĐiated ǁith the dƵƌaƟŽn Žf ŵeĐhaniĐal 
ǀenƟlaƟŽn ;ƌ с Ϭ͘ϴϳ͕  P ф Ϭ͘ϬϬϭͿ͘ dhe ^&-ϯϲ͕ ƉƌŽǀiding infŽƌŵaƟŽn Žn ƉaƟentƐ͛ YŽ> ƉƌiŽƌ tŽ 
adŵiƐƐiŽn tŽ the I�h͕ ǁaƐ ƌetƵƌned ďǇ ϯϴ ;ϱϱйͿ ƉƌŽǆieƐ͘ �ǆĐeƉt in Žne ĐaƐe ;ϯйͿ͕ all ƉƌŽǆieƐ 
ǁeƌe ƉaƌtneƌƐ ;ϱϱйͿ Žƌ faŵilǇ ŵeŵďeƌƐ ;Đhild Ϯϲй͕ Ɖaƌent ϭϭй͕ Ɛiďling ϱйͿ Žf the ƉaƟentƐ͘ 
EŽ ƐtaƟƐƟĐallǇ ƐigniĮĐant diīeƌenĐeƐ in ƉŽtenƟal ƉƌediĐtŽƌƐ ;age͕ �W��,� II ƐĐŽƌe͕ dƵƌaƟŽn 
Žf ǀenƟlaƟŽnͿ Žƌ ƉƌiŵaƌǇ ŽƵtĐŽŵe ;�aƌthel Indeǆ ƐĐŽƌeͿ ǁeƌe fŽƵnd ďetǁeen ƉaƟentƐ 
ǁhŽƐe ƉƌŽǆieƐ ƌetƵƌned the ^&-ϯϲ and ƉaƟentƐ ǁhŽƐe ƉƌŽǆieƐ didn͛t ƌetƵƌn the ^&-ϯϲ͘ 
dheƌefŽƌe͕ the ƌeƐƵltƐ ǁeƌe ĐŽnƐideƌed ƌeƉƌeƐentaƟǀe Žf the ǁhŽle ƐtƵdǇ gƌŽƵƉ͘ YŽ> ƉƌiŽƌ 
tŽ adŵiƐƐiŽn did nŽt deǀiate fƌŽŵ that Žf the geneƌal DƵtĐh ƉŽƉƵlaƟŽn ;age and gendeƌ 
ŵatĐhedͿ͘ �-ƐĐŽƌeƐ Žf the dŽŵainƐ ǁeƌe ďetǁeen -Ϭ͘ϯϮ and нϬ͘ϲϱ ;daďle ϮͿ͘
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dable ϭ DeŵŽgƌaƉhiĐ and ĐliniĐal ƉaƟent ĐhaƌaĐteƌiƐƟĐƐ Žf ƐtƵdǇ ƉaƟentƐ ;nсϲϵͿ 

Watient characteristics V al u e

Dedian age͕ ǇeaƌƐ ;IYZͿ ϲϬ  ;ϰϵ-ϳϭͿ
Sex  
    Dale͕ n ;йͿ
    &eŵale͕ n ;йͿ

ϰϯ  ;ϲϮйͿ 
Ϯϲ  ;ϯϴйͿ

Typ e of  admission 
    �leĐƟǀe͕ n ;йͿ
    EŽn-eleĐƟǀe͕ n ;йͿ

ϭϬ  ;ϭϰйͿ
ϱϵ  ;ϴϲйͿ

�iagnosis at ICU admission͕ n ;йͿ
    ^ƵƌgiĐal
        �aƌdiŽǀaƐĐƵlaƌ
        EeƵƌŽlŽgiĐal ;inĐlƵding head tƌaƵŵaͿ
        'aƐtƌŽinteƐƟnal
        dƌaƵŵa
   DediĐal 
        �aƌdiŽǀaƐĐƵlaƌ
        EeƵƌŽlŽgiĐal
        ZeƐƉiƌatŽƌǇ
        Ktheƌ 

ϭϬ  ;ϭϱйͿ
ϭϮ  ;ϭϳйͿ
  ϲ  ; ϵйͿ
  ϯ  ; ϰйͿ

  ϵ  ;ϭϯйͿ
  ϲ  ;ϵйͿ
ϭϳ  ;ϮϱйͿ
  ϲ  ; ϵйͿ

Severity of  il l ness
    �W��,� II ƐĐŽƌe
    ^�W^ II ƐĐŽƌe
    ^K&� ƐĐŽƌe Žn adŵiƐƐiŽn
    ^K&� ƐĐŽƌe Žn diƐĐhaƌge

ϭϲ  ;ϭϮ-ϮϬͿ
ϰϰ  ;ϯϲ-ϱϲͿ
  ϴ  ;ϲ-ϭϭͿ
  ϱ  ;ϯ-ϳͿ

Dedian duration of mechanical ǀentilation͕ daǇƐ ;IYZͿ 
Dedian length of stay in ICU͕ daǇƐ ;IYZͿ

  ϲ  ;ϯ-ϭϬͿ
  ϳ  ;ϱ-ϭϳͿ 

 
�ďďƌeǀiaƟŽnƐ͗ �W��,� II͕ �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ  health �ǀalƵaƟŽn͖ I�h͕ IntenƐiǀe �aƌe hnit͖ IYZ͕ inteƌ-
ƋƵaƌƟle ƌange͖ ^�W^͕ ^iŵƉliĮed �ĐƵte WhǇƐiŽlŽgǇ ^ĐŽƌe͖ ^K&�͕ ^eƋƵenƟal Kƌgan &ailƵƌe �ƐƐeƐƐŵent͘
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dable Ϯ YƵalitǇ Žf life in ǀaƌiŽƵƐ dŽŵainƐ ďefŽƌe I�h adŵiƐƐiŽn ;n с ϯϴͿ

   ^&-ϯϲ dŽŵainΎ Dedian ƐĐŽƌe ;IYZͿ Dedian �-ƐĐŽƌe ;IYZͿΎΎ
   WhǇƐiĐal fƵnĐƟŽning    ϴϱ  ;ϯϵ-ϵϲͿ    ͘Ϭϵ ;-ϭ͘ϵϰ - Ϭ͘ϱϴͿ
   WhǇƐiĐal ƌŽle liŵitaƟŽnƐ ϭϬϬ  ;Ϭ-ϭϬϬͿ    ͘ϲϱ ;-Ϯ͘ϭϭ- Ϭ͘ϲϱͿ
   ^ŽĐial fƵnĐƟŽning   ϴϴ  ;ϰϳ-ϭϬϬ   ͘ϭϲ ;-ϭ͘ϲϲ - Ϭ͘ϳϭͿ
   �ŵŽƟŽnal ƌŽle liŵitaƟŽnƐ ϭϬϬ  ;ϱϬ-ϭϬϬͿ  ͘ϱϰ ;-͘ϵϵ ʹ Ϭ͘ϱϰͿ
   �ŽdilǇ Ɖain   ϲϵ  ;ϰϰ-ϭϬϬͿ -͘Ϯϰ ;-ϭ͘ϯϬ - ϭ͘ϬϳͿ
   Dental health   ϳϲ  ;ϲϮ-ϵϮͿ   -͘Ϭϱ ;-͘ϴϱ - ͘ϴϳͿ
   sitalitǇ   ϲϯ  ;ϯϭ-ϴϰͿ -͘ϯϮ ;-ϭ͘ϵϰ - Ϭ͘ϳϵͿ
   'eneƌal health ƉeƌĐeƉƟŽnƐ   ϲϱ  ;ϯϬ-ϴϱͿ -͘Ϯϴ ; -ϭ͘ϵϳ- Ϭ͘ϲϵͿ

 
Ύ^hŽƌt &Žƌŵ ϯϲ ƋƵeƐƟŽnnaiƌe͗ ƐĐŽƌe ƌange Ϭ-ϭϬϬ ;higheƌ ƐĐŽƌeƐ ƌeƉƌeƐenƟng ďetteƌ fƵnĐƟŽningͿ   
ΎΎWŽƐiƟǀe �-ƐĐŽƌeƐ indiĐate ďetteƌ fƵnĐƟŽning ĐŽŵƉaƌed ǁith the geneƌal ƉŽƉƵlaƟŽn͘   
�ďďƌeǀiaƟŽnƐ͗ IYZ͕ inteƌƋƵaƌƟle ƌange͖ ^&-ϯϲ͕ ^hŽƌt &Žƌŵ ϯϲ ƋƵeƐƟŽnnaiƌe͘

 
&unctional status   
&ƵnĐƟŽnal ƐtatƵƐ ǁaƐ aƐƐeƐƐed aŌeƌ a ŵedian ƉeƌiŽd Žf ϰ daǇƐ ;ƌange ϯ-ϳ daǇƐͿ aŌeƌ 
diƐĐhaƌge fƌŽŵ the I�h͘ EŽ aƐƐŽĐiaƟŽn ǁaƐ fŽƵnd ďetǁeen fƵnĐƟŽnal ƐtatƵƐ ;�aƌthel Indeǆ 
ƐĐŽƌeͿ and the length Žf Ɵŵe ďetǁeen I�h diƐĐhaƌge and aƐƐeƐƐŵent ;ƌ с -Ϭ͘Ϭϰ͕ P с Ϭ͘ϳϲͿ͘ 
^ƵƌǀiǀŽƌƐ had ƐƵďƐtanƟal �D> fƵnĐƟŽn liŵitaƟŽnƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͕ ǁith a 
ŵedian �aƌthel Indeǆ ƐĐŽƌe Žf ϲ ;inteƌƋƵaƌƟle ƌange Ϯ͘ϱ-ϭϮ͘ϱͿ͘ Kf the ƐƵƌǀiǀŽƌƐ͕ ϰϬй ǁeƌe 
tŽtallǇ deƉendent ;�aƌthel Indeǆ ƐĐŽƌe Ϭ-ϰͿ͕ ϯϲй ǁeƌe ƐeǀeƌelǇ deƉendent ;�aƌthel Indeǆ 
ƐĐŽƌe ϱ-ϭϮͿ͕ ϭϱй ǁeƌe ŵŽdeƌatelǇ deƉendent ;�aƌthel Indeǆ ƐĐŽƌe ϲ-ϭϴͿ͕ ϯй ǁeƌe ƐlightlǇ 
deƉendent ;�aƌthel Indeǆ ƐĐŽƌe ϭϵͿ͕ and ŽnlǇ ϲй ǁeƌe indeƉendent in ƉeƌfŽƌŵing ďaƐiĐ 
�D> ;�aƌthel Indeǆ ƐĐŽƌe ϮϬͿ͘ϮϮ͕Ϯϯ dheƌe ǁaƐ nŽ diīeƌenĐe in fƵnĐƟŽnal ƐtatƵƐ in ƉaƟentƐ 
ǁhŽ ǁeƌe ƌe-adŵitted tŽ the I�h͕ and ƉaƟentƐ ǁhŽ ǁeƌe adŵitted ŽnĐe͘ Eeitheƌ ǁaƐ 
theƌe a diīeƌenĐe ďetǁeen ƐƵƌgiĐal and ŵediĐal ƉaƟentƐ ;nсϯϭ and nсϯϴ͕ ƌeƐƉeĐƟǀelǇ͕ 
P с Ϭ͘ϮϵϯͿ͘ �Ɛ a ƌeƐƵlt Žf the Ɛŵall Ɛiǌe Žf ƐƵďgƌŽƵƉƐ ďaƐed Žn diagnŽƐiƐ͕ diīeƌenĐeƐ in 
fƵnĐƟŽnal ƐtatƵƐ ĐŽƵld nŽt ďe inǀeƐƟgated͘ 

^eĐŽndaƌǇ-ŽƵtĐŽŵe ŵeaƐƵƌeƐ ĐŽƵld nŽt ďe aƐƐeƐƐed in all the ƉaƌƟĐiƉantƐ͕ dƵe tŽ health 
ĐŽndiƟŽnƐ ƐƵĐh aƐ ƌedƵĐed ĐŽnƐĐiŽƵƐneƐƐ Žƌ the ĐaƐt iŵŵŽďiliǌaƟŽn Žf an eǆtƌeŵitǇ͘ 
DanƵallǇ ŵeaƐƵƌed ƵƉƉeƌ-eǆtƌeŵitǇ and lŽǁeƌ eǆtƌeŵitǇ ŵƵƐĐle Ɛtƌength ǁaƐ ƐlightlǇ 
ƌedƵĐed ;ŵedian DediĐal ZeƐeaƌĐh �ŽƵnĐil ƐĐale ƐĐŽƌe Žf ϰͿ͘ Dedian gƌiƉ Ɛtƌength in 
ďŽth handƐ ǁaƐ ϱϬй lŽǁeƌ than age-ĐŽƌƌeĐted and gendeƌ ĐŽƌƌeĐted nŽƌŵaƟǀe data͘Ϯϰ͕Ϯϱ  
^enƐŽƌǇ dǇƐfƵnĐƟŽnƐ ǁeƌe ŽnlǇ ŽďƐeƌǀed in the feet͕ ǁith aďƐent light-tŽƵĐh ƐenƐaƟŽn  
in ϭϱй Žf ƉaƟentƐ͕ and iŵƉaiƌed ǀiďƌaƟŽn ƐenƐe in ϰϬй Žf ƉaƟentƐ͘ DŽƌeŽǀeƌ͕  ϯϵй Žf  
ƉaƟentƐ ǁeƌe nŽt aďle tŽ ǁalŬ ;&�� ƐĐŽƌe ϬͿ͕ and ϯϰй needed ƉhǇƐiĐal ƐƵƉƉŽƌt Žƌ 
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aƐƐiƐtanĐe ǁith ǁalŬing ;&�� ƐĐŽƌe ϭ-ϯͿ͘ dhe ŵedian Dini Dental ^tate �ǆaŵinaƟŽn ƐĐŽƌe  
indiĐated that the ŵaũŽƌitǇ Žf ƉaƟentƐ ǁeƌe nŽt ĐŽgniƟǀelǇ iŵƉaiƌed aŌeƌ I�h diƐĐhaƌge͘  
,Žǁeǀeƌ͕  ϭϱ ƉaƟentƐ ;ϮϳйͿ had ƐĐŽƌeƐ фϮϰ͕ indiĐaƟng the ƉƌeƐenĐe Žf ĐŽgniƟǀe 
iŵƉaiƌŵentƐ͘Ϯϲ DŽƐt Žf the eƌƌŽƌƐ ĐŽnĐeƌned iteŵƐ ƌelated tŽ ĐŽnĐentƌaƟŽn and  ƐhŽƌt- 
teƌŵ ŵeŵŽƌǇ ;ƐƵďtƌaĐƟng Ɛeƌial ϳƐ and ƌeĐalling thƌee ŽďũeĐtƐͿ͘ ^eĐŽndaƌǇ-ŽƵtĐŽŵe 
ŵeaƐƵƌeƐ Žf the ƐƵƌǀiǀŽƌƐ aƌe ƐhŽǁn in daďle ϯ͘ 

�ge͕ YŽ> ƉƌiŽƌ tŽ I�h adŵiƐƐiŽn͕ and ƐeǀeƌitǇ Žf illneƐƐ ;aƐ ŵeaƐƵƌed ďǇ the �W��,� IIͿ 
Žn I�h adŵiƐƐiŽn ǁeƌe nŽt aƐƐŽĐiated ǁith fƵnĐƟŽnal ƐtatƵƐ aŌeƌ I�h diƐĐhaƌge ;age and 
�aƌthel Indeǆ ƐĐŽƌe͕ P с Ϭ͘ϳϳ͖ ^&-ϯϲ ƉhǇƐiĐal-fƵnĐƟŽning dŽŵain and �aƌthel Indeǆ ƐĐŽƌe͕ 
P с Ϭ͘ϮϬ͖ ^&-ϯϲ ƐŽĐial fƵnĐƟŽning dŽŵain and �aƌthel Indeǆ͕ P с Ϭ͘ϮϮ͖ �W��,� II ƐĐŽƌe and  
�aƌthel Indeǆ ƐĐŽƌe͕ P с Ϭ͘ϵϲͿ͘ ,Žǁeǀeƌ͕  an aƐƐŽĐiaƟŽn ďetǁeen the dƵƌaƟŽn Žf ŵeĐhaniĐal 
ǀenƟlaƟŽn and fƵnĐƟŽnal ƐtatƵƐ aŌeƌ I�h diƐĐhaƌge ǁaƐ deŵŽnƐtƌated ;ƌ с -Ϭ͘ϰϬϰ͕ P с 
Ϭ͘ϬϬϭͿ͘ ^tƌaƟĮĐaƟŽn Žf the ƐtƵdǇ ƉŽƉƵlaƟŽn͕ ƵƐing diīeƌent ĐƵt-Žī ƉŽintƐ fŽƌ dƵƌaƟŽn 
Žf ǀenƟlaƟŽn͕ ƌeƐƵlted in the gƌeateƐt diīeƌenĐe in the �aƌthel Indeǆ ƐĐŽƌe ďetǁeen 
ƐƵďgƌŽƵƉƐ͕ ďaƐed Žn a ĐƵt-Žī ƉŽint Žf ϲ daǇƐ Žf ǀenƟlaƟŽn͘ dhe ŵedian �aƌthel Indeǆ ƐĐŽƌe 
Žf ƉaƟentƐ ǀenƟlated fŽƌ ш ϲ daǇƐ ;nсϯϬͿ ǁaƐ ϲ ƉŽintƐ lŽǁeƌ than that Žf ƉaƟentƐ ǀenƟlated 
fŽƌ ф ϲ daǇƐ ;nсϯϵ͖ ƐĐŽƌe ϰ ǀeƌƐƵƐ ϭϬ͕ P с Ϭ͘ϬϬϭͿ͘ dhiƐ ƌelaƟŽnƐhiƉ iƐ illƵƐtƌated in &igƵƌe Ϯ͘

  

 
&igure Ϯ   �ƐƐŽĐiaƟŽn ďetǁeen dƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn and �aƌthel Indeǆ ƐĐŽƌe͘   
                  dhe ǀeƌƟĐal line ŵaƌŬƐ the ĐƵt-Žī ƉŽint Žf ϲ daǇƐ͘

�a
ƌt

he
l I

nd
eǆ

 ƐƵ
ŵ

-Ɛ
ĐŽ

ƌe
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dable ϯ WaƟent ƌeƐƵltƐ Žn ƐeĐŽndaƌǇ ŽƵtĐŽŵe ŵeaƐƵƌeƐ

O u tc ome measu re    V al u e 

M edian M R C sc al e sc ore ;ƐĐale Ϭ-ϱ͕ IYZ͕ n=55ͿΎ 
    �lďŽǁ ŇeǆiŽn
    �lďŽǁ eǆtenƐiŽn
    <nee eǆtenƐiŽn
    �nŬle dŽƌƐal ŇeǆiŽn

 
    ϰ ;ϰ-ϱͿ
    ϰ ;ϰ-ϱͿ
    ϰ ;ϰ-ϱͿ
    ϱ ;ϰ-ϱͿ

Dedian grip strength ;EeǁtŽn͕ IYZ͕ n=48Ϳ      
    Zight hand 
    >eŌ hand

 

ϭϰϴ ;ϭϬϴ-ϮϮϳͿ 
ϭϯϬ ;ϵϮ-ϭϲϵͿ

^ensibility ;n=53Ϳ       
    �ďƐent in handƐ͕ n ;йͿ
    �ďƐent in feed͕ n ;йͿ

  
    Ϭ ;ϬͿ
    ϴ ;ϭϱͿ 

sibration sense in hands  ;n=53Ϳ
     ZedƵĐed in handƐ͕ n ;йͿ
     ZedƵĐed in feed͕ n ;йͿ

    Ϯ ;ϰͿ
  Ϯϭ ;ϰϬͿ

F A C sc ore͕ n ;йͿ ;n=69Ϳ               
    Ϭ  ;nŽt aďle tŽ ǁalŬ Žƌ ƌeƋƵiƌeƐ helƉ fƌŽŵ ш Ϯ ƉeŽƉleͿ
    ϭ  ;ƌeƋƵiƌeƐ ĐŽnƟnƵŽƵƐ Įƌŵ ƐƵƉƉŽƌt fƌŽŵ ϭ ƉeƌƐŽn tŽ ǁalŬͿ
    Ϯ  ;ƌeƋƵiƌeƐ ĐŽnƟnƵŽƵƐ Žƌ inteƌŵittent ƐƵƉƉŽƌt fƌŽŵ ϭ ƉeƌƐŽn tŽ ǁalŬͿ
    ϯ  ;ƌeƋƵiƌeƐ ǀeƌďal ƐƵƉeƌǀiƐiŽn Žƌ Ɛtand-ďǇ helƉ fƌŽŵ Žne ƉeƌƐŽn
        ǁithŽƵt ƉhǇƐiĐal ĐŽntaĐt tŽ ǁalŬͿ
  ϰ ;Đan ǁalŬ indeƉendentlǇ Žn leǀel gƌŽƵnd͕ ďƵt ƌeƋƵiƌeƐ helƉ Žn ƐtaiƌƐ͕   
        ƐlŽƉeƐ Žƌ Ƶneǀen ƐƵƌfaĐeƐͿ
    ϱ ;Đan ǁalŬ indeƉendentlǇ anǇǁheƌeͿ

 
  Ϯϳ ;ϯϵͿ
  ϭϮ ;ϭϳͿ
    ϱ ;ϳͿ
    ϳ ;ϭϬͿ
  
  ϭϬ ;ϭϰͿ
   
    ϴ ;ϭϭͿ

M edian M M SE  sc ore ;ƐĐale Ϭ-ϯϬ͕ IYZ͕ n=54Ϳ   Ϯϲ ;Ϯϯ-ϮϴͿ
 
�ďďƌeǀiaƟŽnƐ͗ &��͕ &ƵnĐƟŽnal �ŵďƵlaƟŽn �ategŽƌieƐ͖ IYZ͕ inteƌƋƵaƌƟle ƌange͖ DD^�͕ Dini Dental ^tate 
�ǆaŵinaƟŽn͖ DZ�͕ DediĐal ZeƐeaƌĐh �ŽƵnĐil͘   
Ύ,igheƌ ƐĐŽƌeƐ ƌeƉƌeƐent ďetteƌ fƵnĐƟŽning͘

hniǀaƌiate analǇƐeƐ ƐhŽǁed that fƵnĐƟŽnal ƐtatƵƐ ǁaƐ aƐƐŽĐiated ǁith ǁalŬing aďilitǇ ;P ф 
Ϭ͘ϬϬϬ͕ r с Ϭ͘ϳϲͿ͕ ƵƉƉeƌ-eǆtƌeŵitǇ gƌiƉ Ɛtƌength ;P ф Ϭ͘ϬϬϬ͕ r с Ϭ͘ϲϮͿ͕ ĐŽgniƟǀe fƵnĐƟŽning 
;P с Ϭ͘ϬϯϮ͕ r с Ϭ͘ϮϳͿ͕ and ƐenƐŽƌǇ dǇƐfƵnĐƟŽn in the fŽŽt ;P с Ϭ͘Ϭϯϱ͕ r с -Ϭ͘ϮϲͿ͘ DƵlƟǀaƌiate 
lineaƌ ƌegƌeƐƐiŽn analǇƐiƐ idenƟĮed ǁalŬing aďilitǇ and gƌiƉ Ɛtƌength aƐ indeƉendent 
eǆƉlanatŽƌǇ faĐtŽƌƐ Žf fƵnĐƟŽnal ƐtatƵƐ ;ZϮ с Ϭ͘ϲϰͿ͘ WlŽtƐ Žf ƌeƐidƵal analǇƐiƐ ƌeǀealed nŽ 
ǀiŽlaƟŽnƐ Žf aƐƐƵŵƉƟŽnƐ in ŵƵlƟƉle ƌegƌeƐƐiŽn in teƌŵƐ Žf lineaƌitǇ͕ eƋƵalitǇ Žf ǀaƌianĐe͕ 
and nŽƌŵalitǇ͘ DeaƐƵƌeƐ Žf ĐŽ-lineaƌitǇ did nŽt ƌeǀeal a high ĐŽƌƌelaƟŽn ďetǁeen the 
indeƉendent ǀaƌiaďleƐ͘
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D ISCU SSIO N   
dhe ƌeƐƵltƐ Žf thiƐ ƐtƵdǇ ƐhŽǁ that the ŵaũŽƌitǇ Žf I�h ƉaƟentƐ ǁhŽ haǀe ďeen ǀenƟlated 
fŽƌ at leaƐt ϰϴ hŽƵƌƐ haǀe ƐƵďƐtanƟal fƵnĐƟŽnal liŵitaƟŽnƐ in �D> iŵŵediatelǇ aŌeƌ 
I�h diƐĐhaƌge͕ and that theƐe fƵnĐƟŽnal liŵitaƟŽnƐ aƌe aƐƐŽĐiated ǁith the dƵƌaƟŽn Žf 
ŵeĐhaniĐal ǀenƟlaƟŽn͘ DƵlƟǀaƌiate analǇƐiƐ ƐhŽǁed that ƌedƵĐed ƵƉƉeƌ-eǆtƌeŵitǇ 
Ɛtƌength and ǁalŬing diĸĐƵlƟeƐ ǁeƌe the ŵŽƐt iŵƉŽƌtant indeƉendent eǆƉlanatŽƌǇ faĐtŽƌƐ 
Žf ƉŽŽƌeƌ fƵnĐƟŽnal ƐtatƵƐ͘ In thiƐ ƐtƵdǇ͕ ŽƵtĐŽŵe ǁaƐ aƐƐeƐƐed ďetǁeen ϯ and ϳ daǇƐ aŌeƌ 
diƐĐhaƌge fƌŽŵ the I�h͘ dhe Ɵŵing Žf the ŽƵtĐŽŵe aƐƐeƐƐŵent ǁaƐ iƌƌeƐƉeĐƟǀe Žf the 
ƉaƟent͛Ɛ health ƐtatƵƐ͕ ďƵt deƉended Žn ƉƌaĐƟĐal faĐtŽƌƐ ƐƵĐh aƐ aǀailaďilitǇ Žf the ƌeƐeaƌĐh 
aƐƐiƐtantƐ dƵƌing the ǁeeŬend and ǁeeŬdaǇƐ͘ tith ƌeƐƉeĐt tŽ a ĐŽnĐeiǀaďle ĐŽnǀaleƐĐenĐe 
Žǀeƌ the daǇƐ fŽllŽǁing I�h diƐĐhaƌge͕ Žne ŵight eǆƉeĐt that ƉaƟentƐ ǁhŽ ǁeƌe aƐƐeƐƐed 
eaƌlieƌ aŌeƌ I�h diƐĐhaƌge ǁŽƵld haǀe a ƉŽŽƌeƌ fƵnĐƟŽnal ƐtatƵƐ than ǁŽƵld ƉaƟentƐ ǁhŽ 
ǁeƌe aƐƐeƐƐed at a lateƌ date͘ ,Žǁeǀeƌ͕  nŽ aƐƐŽĐiaƟŽn ǁaƐ fŽƵnd ďetǁeen fƵnĐƟŽnal ƐtatƵƐ 
and the length Žf Ɵŵe ďetǁeen I�h diƐĐhaƌge and aƐƐeƐƐŵent ;r с -Ϭ͘Ϭϰ͕ P с Ϭ͘ϳϲͿ͘   
 
�ŽntƌaƌǇ tŽ ƌeƉŽƌtƐ in the liteƌatƵƌe Žn ƉƌŽgnŽƐƟĐ faĐtŽƌƐ fŽƌ lŽng-teƌŵ ƉhǇƐiĐal fƵnĐƟŽning 
;i͘e͕͘ that adǀanĐed age and inĐƌeaƐed ƐeǀeƌitǇ Žf illneƐƐ Žn I�h adŵiƐƐiŽn aƌe indeƉendentlǇ 
aƐƐŽĐiated ǁith a ƉŽŽƌeƌ fƵnĐƟŽnal ŽƵtĐŽŵeϮͿ͕ in the ƉƌeƐent ƐtƵdǇ͕ age and ƐeǀeƌitǇ  
Žf illneƐƐ at I�h adŵiƐƐiŽn ǁeƌe nŽt fŽƵnd tŽ ďe aƐƐŽĐiated ǁith ƐhŽƌt-teƌŵ fƵnĐƟŽnal 
ƐtatƵƐ͘ dhiƐ ŵaǇ Ɛeeŵ ƐƵƌƉƌiƐing͕ ƐinĐe age and ƐeǀeƌitǇ Žf illneƐƐ haǀe ďeen fŽƵnd tŽ ďe  
aƐƐŽĐiated ǁith in-hŽƐƉital ŵŽƌtalitǇ͘Ϯϳ dhe faĐt that age͕ a ƉƌŽǀen ƉƌŽgnŽƐƟĐ faĐtŽƌ Žf lŽng-
teƌŵ ŽƵtĐŽŵe͕ ǁaƐ nŽt aƐƐŽĐiated ǁith ƐhŽƌt-teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe ŵaǇ ďe ƐƵƌƉƌiƐing͘ 
KďǀiŽƵƐlǇ͕ in Žldeƌ ƉaƟentƐ͕ ƉŽŽƌeƌ fƵnĐƟŽnal ŽƵtĐŽŵe ŵaǇ ďe eǆƉlained ďǇ a liŵited  
ƌeĐŽǀeƌǇ ƉŽtenƟal͘ ,Žǁeǀeƌ͕  in the eaƌlǇ ƉhaƐe eǆaŵined heƌe͕ in ǁhiĐh ƌeĐŽǀeƌǇ haƐ 
Ǉet tŽ ŽĐĐƵƌ͕  it Ɛeeŵed that thiƐ ƌeĐŽǀeƌǇ ƉŽtenƟal haƐ nŽ eīeĐt Žn fƵnĐƟŽnal ƐtatƵƐ͘  
&ƵƌtheƌŵŽƌe͕ ƐhŽƌt-teƌŵ fƵnĐƟŽnal ƐtatƵƐ did nŽt Ɛeeŵ tŽ ďe deteƌŵined ďǇ the 
ƐeǀeƌitǇ Žf illneƐƐ Žn I�h adŵiƐƐiŽn͘ It ŵight͕ hŽǁeǀeƌ͕  deƉend Žn the dƵƌaƟŽn Žf ƐtaǇ 
in the I�h͕ and ƉŽƐƐiďle ĐŽŵƉliĐaƟŽnƐ that ƌeƋƵiƌe ǀenƟlaƟŽn fŽƌ ŵŽƌe than ϰϴ hŽƵƌƐ  
;i͘e͕͘ ŵeĐhaniĐal ǀenƟlaƟŽnͿ dƵƌing I�h tƌeatŵent͘ �ĐĐŽƌdinglǇ tŽ ŽƵƌ ƌeƐƵltƐ͕  ƐhŽƌt-teƌŵ 
fƵnĐƟŽnal ŽƵtĐŽŵe diīeƌƐ ŵaƌŬedlǇ fƌŽŵ lŽng-teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe͕ and haƐ  
diīeƌent aƐƐŽĐiaƟŽnƐ and deteƌŵinantƐ͘   
 
It ŵight haǀe ďeen eǆƉeĐted that fƵnĐƟŽnal ƐtatƵƐ aŌeƌ I�h diƐĐhaƌge ǁŽƵld tŽ a laƌge  
eǆtent ďe deteƌŵined ďǇ ƉhǇƐiĐal fƵnĐƟŽning ƉƌiŽƌ tŽ I�h adŵiƐƐiŽn͘ �ŽnƐideƌing the  
ƌeƐƵltƐ Žf the ƉƌeƐent ƐtƵdǇ ƉŽƉƵlaƟŽn Žn the ƉhǇƐiĐal dŽŵainƐ Žf ^&-ϯϲ ďefŽƌe ďeĐŽŵing 
ĐƌiƟĐal ill͕ nŽ ƌelaƟŽnƐhiƉ ďetǁeen the diīeƌent dŽŵainƐ Žf the ^&-ϯϲ ďefŽƌe I�h adŵiƐƐiŽn 
and fƵnĐƟŽnal ƐtatƵƐ aŌeƌ I�h ǁaƐ fŽƵnd͘ dhiƐ ƌeƐƵlt ĐŽƵld ďe eǆƉlained ďǇ the Ɛŵall  
nƵŵďeƌ Žf ƉaƟentƐ fŽƌ ǁhiĐh ^&-ϯϲ-data ǁeƌe aǀailaďle͕ and alƐŽ ďǇ the diīeƌent ĐŽnĐeƉtƐ  
Žf fƵnĐƟŽning that aƌe ŵeaƐƵƌed ďǇ the ^&-ϯϲ and �aƌthel Indeǆ͘ϲϲ dhe �aƌthel Indeǆ  
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ŵeaƐƵƌeƐ the aďilitǇ tŽ ƉeƌfŽƌŵ ďaƐiĐ �D>͕ ďƵt the ^&-ϯϲ ŵeaƐƵƌeƐ higheƌ leǀelƐ Žf 
fƵnĐƟŽning͘ dheƌeďǇ͕ ƉaƟentƐ ǁith a lŽǁ ^&-ϯϲ ƐĐŽƌe ĐŽƵld ƐƟll Žďtain a ŵaǆiŵƵŵ ƐĐŽƌe 
Žďtain a ŵaǆiŵƵŵ ƐĐŽƌe Žn the �aƌthel Indeǆ͘   
 
In thiƐ ƐtƵdǇ͕ ǀenƟlaƟŽn fŽƌ ŵŽƌe than ϰϴ hŽƵƌƐ ǁaƐ aƐƐŽĐiated ǁith ƉŽŽƌeƌ fƵnĐƟŽnal 
ƐtatƵƐ iŵŵediatelǇ aŌeƌ I�h diƐĐhaƌge͘ te idenƟĮed a ĐƵt-Žī ƉŽint Žf шϲ daǇƐ Žf 
ŵeĐhaniĐal ǀenƟlaƟŽn͕ aďŽǀe ǁhiĐh inĐƌeaƐed liŵitaƟŽnƐ in �D> ǁeƌe ŽďƐeƌǀed͘ EeaƌlǇ 
all ƉaƟentƐ ǁhŽ ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated fŽƌ at leaƐt ϲ daǇƐ ǁeƌe ƐeǀeƌelǇ Žƌ 
tŽtallǇ deƉendent Žn ŽtheƌƐ in �D>͕ ǁheƌeaƐ ƉaƟentƐ ǁhŽ ǁeƌe ǀenƟlated fŽƌ leƐƐ than 
ϲ daǇƐ ǁeƌe ŵŽƌe heteƌŽgeneŽƵƐ in thiƐ ƌeƐƉeĐt͕ ƌanging fƌŽŵ alŵŽƐt indeƉendent 
tŽ ƐeǀeƌelǇ deƉendent in ďaƐiĐ �D> ƉeƌfŽƌŵanĐe͘ dhe Ɵŵe neĐeƐƐaƌǇ tŽ tƌeat the 
iniƟal ĐƌiƟĐal illneƐƐ and ƉŽƐƐiďle ĐŽŵƉliĐaƟŽnƐ dƵƌing the ƐtaǇ in the I�h ĐleaƌlǇ haƐ a 
gƌeat iŵƉaĐt Žn dailǇ fƵnĐƟŽning in the ĮƌƐt ǁeeŬ aŌeƌ I�h diƐĐhaƌge͘ In thiƐ ƌeƐƉeĐt͕ 
age and ƐeǀeƌitǇ Žf illneƐƐ at I�h adŵiƐƐiŽn Ɛeeŵ nŽt tŽ ƉlaǇ an iŵƉŽƌtant ƌŽle͘   
 
WŽtenƟal ƐtƵdǇ liŵitaƟŽnƐ aƌe the Ɛŵall ƐaŵƉle Ɛiǌe and the ƉŽƐƐiďilitǇ Žf ƐeleĐƟŽn ďiaƐ͘ 
�lthŽƵgh the ƐaŵƉle ĐŽnƐiƐted Žf a ĐŽnƐeĐƵƟǀe ƐeƌieƐ Žf ƉaƟentƐ͕ nŽ infŽƌŵaƟŽn Žn 
fƵnĐƟŽnal ƐtatƵƐ ĐŽƵld ďe Žďtained fƌŽŵ Ϯϭ ƉaƟentƐ ǁhŽ ǁeƌe diƐĐhaƌged fƌŽŵ hŽƐƉital 
ďefŽƌe aƐƐeƐƐŵent and ĐŽnƐeƋƵentlǇ eǆĐlƵded fƌŽŵ the ƐtƵdǇ͘ dheƌefŽƌe͕ it ƌeŵainƐ 
ƵnŬnŽǁn ǁhetheƌ the ƐtƵdǇ ƉŽƉƵlaƟŽn iƐ an aĐĐƵƌate ƌeƉƌeƐentaƟŽn Žf the ƉŽƉƵlaƟŽn 
adŵitted tŽ the I�h in ŽƵƌ hŽƐƉital͘ �nŽtheƌ ƐeleĐƟŽn ďiaƐ ŵight haǀe ŽĐĐƵƌƌed in the data 
ĐŽlleĐƟŽn͕ ƌegaƌding YŽ> ƉƌiŽƌ tŽ I�h adŵiƐƐiŽn͘ In the deƐign Žf thiƐ ƐtƵdǇ͕ the iŵƉŽƌtanĐe 
Žf Žďtaining data Žn Ɖƌe-I�h fƵnĐƟŽning ǁaƐ ĐŽnƐideƌed͘ ,Žǁeǀeƌ͕  ŽnlǇ ϱϱй Žf the ^&-
ϯϲ ƋƵeƐƟŽnnaiƌeƐ ǁeƌe ƌetƵƌned ďǇ the ƉaƟentƐ͛ ƉƌŽǆieƐ͘ hnfŽƌtƵnatelǇ͕ ƌeaƐŽnƐ fŽƌ nŽt 
ƌeƐƉŽnding ĐŽƵld nŽt ďe fƵƌtheƌ ƐƉeĐiĮed͘ �lthŽƵgh ƉaƟent age͕ ƐeǀeƌitǇ Žf illneƐƐ Žn I�h 
adŵiƐƐiŽn͕ and dƵƌaƟŽn Žf I�h ƐtaǇ did nŽt diīeƌ ďetǁeen ƉaƟentƐ fŽƌ ǁhŽŵ the ^&-ϯϲ  
ǁaƐ ƌetƵƌned and ƉaƟentƐ fŽƌ ǁhŽŵ it ǁaƐ nŽt ƌetƵƌned͕ ƐeleĐƟŽn ďiaƐ ĐŽƵld nŽt fƵllǇ ďe  
ƌƵled ŽƵt ǁith ƌeƐƉeĐt tŽ thiƐ ŽƵtĐŽŵe ŵeaƐƵƌe͘ �nŽtheƌ ĐŽnƐeƋƵenĐe Žf the lŽǁ ƌeƐƉŽnƐe  
Žf the ƉƌŽǆieƐ ǁaƐ that infŽƌŵaƟŽn Žn YŽ> ƉƌiŽƌ tŽ I�h adŵiƐƐiŽn ĐŽƵld ŽnlǇ ďe Žďtained  
fƌŽŵ a Ɛŵall ƉŽƉƵlaƟŽn͘ dhe ƐtƌiŬing Įnding͕ ǁhiĐh iƐ in ĐŽnŇiĐt ǁith the liteƌatƵƌe͕Ϯ that  
ƉaƟent YŽ> ƉƌiŽƌ tŽ I�h adŵiƐƐiŽn Žf the ƐtƵdǇ ƉŽƉƵlaƟŽn did nŽt deǀiate fƌŽŵ  
the nŽƌŵ fŽƌ the geneƌal ƉŽƉƵlaƟŽn͕ ŵight ƉŽƐƐiďlǇ ďe eǆƉlained ďǇ  the  Ɛŵall  ƐaŵƉle Ɛiǌe͘  
 
dhiƐ ƐtƵdǇ ƉƌŽǀideƐ infŽƌŵaƟŽn that iƐ iŵƉŽƌtant fŽƌ the Ɖlanning Žf Đaƌe Žf ĐƌiƟĐallǇ ill 
ƉaƟentƐ aŌeƌ diƐĐhaƌge fƌŽŵ an I�h͘ �Ōeƌ tƌanƐfeƌ fƌŽŵ the I�h tŽ the ŵediƵŵ-Đaƌe Ƶnit 
Žƌ a nƵƌƐing ǁaƌd͕ the ĐaƌdiaĐ and ƌeƐƉiƌatŽƌǇ fƵnĐƟŽning Žf theƐe ĐƌiƟĐallǇ ill ƉaƟentƐ iƐ 
Ɛtaďle͕ ďƵt theiƌ ƉhǇƐiĐal ƌeƐilienĐe iƐ ǀeƌǇ liŵited͗ Žǀeƌ ϳϱй Žf the ƉaƟentƐ in ŽƵƌ ƐtƵdǇ 
ƉŽƉƵlaƟŽn ǁeƌe ƐeǀeƌelǇ Žƌ tŽtallǇ deƉendent ǁith ƌegaƌd tŽ ďaƐiĐ �D>͘ dhiƐ iŵƉlieƐ that 
ƉƌiŽƌ aƐƐeƐƐŵent Žf anǇ Đaƌe needed aŌeƌ diƐĐhaƌge fƌŽŵ the I�h iƐ ǀeƌǇ iŵƉŽƌtant͘ IdeallǇ͕ 
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all I�h ƉaƟentƐ ǁhŽ aƌe ǀenƟlated lŽngeƌ than ϰϴ hŽƵƌƐ ƐhŽƵld ďe diƐĐhaƌged tŽ ƐƉeĐialiǌed 
ǁaƌdƐ͕ and ĐlŽƐelǇ ŵŽnitŽƌed in Žƌdeƌ tŽ deĐide ǁhetheƌ addiƟŽnal ƉhǇƐiĐal͕ ŵental͕ Žƌ 
ƉƐǇĐhŽlŽgiĐal ƐƵƉƉŽƌt iƐ ƌeƋƵiƌed dƵƌing and aŌeƌ theiƌ hŽƐƉital ƐtaǇ͘ dheƐe ƉaƟentƐ ŵaǇ 
need ƌehaďilitaƟŽn Đaƌe͕ tailŽƌed tŽ theiƌ indiǀidƵal needƐ͕ in Žƌdeƌ tŽ aĐhieǀe the ďeƐt 
lŽng-teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe͘ dhe ĮndingƐ that ǁalŬing aďilitǇ and ƵƉƉeƌ-eǆtƌeŵitǇ 
Ɛtƌength ǁeƌe eǆƉlanatŽƌǇ faĐtŽƌƐ fŽƌ fƵnĐƟŽnal liŵitaƟŽnƐ in �D> ƐƵggeƐt that ƉhǇƐiĐal 
iŵƉaiƌŵentƐ͕ ƌatheƌ than ƐenƐŽƌǇ iŵƉaiƌŵentƐ and ĐŽgniƟǀe dǇƐfƵnĐƟŽn͕ ĐŽntƌiďƵte a 
gƌeat deal tŽ the ƉaƟent͛Ɛ fƵnĐƟŽnal ƐtatƵƐ ƐhŽƌtlǇ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͘ 

 
CO N CL U SIO N S  
tithin the ĮƌƐt ǁeeŬ Žf I�h diƐĐhaƌge͕ the ŵaũŽƌitǇ Žf ƉaƟentƐ ǁeƌe ƐeǀeƌelǇ iŵƉaiƌed 
and deƉendent Žn ŽtheƌƐ ǁith ƌegaƌd tŽ ďaƐiĐ �D>͘ dheƌefŽƌe͕ ǁe ƌeĐŽŵŵend that 
all ƉaƟentƐ ǀenƟlated fŽƌ ŵŽƌe than ϰϴ hŽƵƌƐ in the I�h ƐhŽƵld ďe ĐlŽƐelǇ ŵŽnitŽƌed͕ 
ƐŽ that ƌehaďilitaƟŽn tƌeatŵent Đan ďe ƉƌŽǀided in an eaƌlǇ Ɛtage fŽƌ ƉaƟentƐ ǁith a 
ĐŽŵƉliĐated fƵnĐƟŽnal ƌeĐŽǀeƌǇ͘ DŽƌe ƌeƐeaƌĐh Žn the ĐŽƵƌƐe Žf fƵnĐƟŽnal ƌeĐŽǀeƌǇ͕ and 
the deteƌŵinantƐ Žf fƵnĐƟŽnal ƐtatƵƐ in the diīeƌent ƐtageƐ Žf ĐŽnǀaleƐĐenĐe͕ iƐ needed 
in Žƌdeƌ tŽ fŽĐƵƐ Žn aƉƉƌŽƉƌiate ƌehaďilitaƟŽn tƌeatŵent and tŽ aĐhieǀe ŽƉƟŵal ƉaƟent 
ŽƵtĐŽŵeƐ aŌeƌ a ƉƌŽlŽnged ƐtaǇ in an I�h͘

 
�cŬnoǁledgements  
te ǁiƐh tŽ thanŬ ,elen �ndeƌƐƐŽn and ZŽŽƐ tenƐǀeen fŽƌ theiƌ aƐƐiƐtanĐe in aƐƐeƐƐing the 
fƵnĐƟŽnal ƐtatƵƐ Žf ŽƵƌ ƐtƵdǇ ƉŽƉƵlaƟŽn͘
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R E F E R E N CE S

ϭ͘ �ngƵƐ D�͕ �aƌlet :͘ ^Ƶƌǀiǀing intenƐiǀe Đaƌe͗ a ƌeƉŽƌt fƌŽŵ the ϮϬϬϮ �ƌƵƐƐelƐ ZŽƵndtaďle͘  
IntenƐiǀe �aƌe Ded ϮϬϬϯ͖Ϯϵ͗ϯϲϴ-ϯϳϳ͘   

Ϯ͘ DŽǁdǇ Dt͕ �id DW͕  ^edƌaŬǇan �͕ Dendeǌ-delleǌ W�͕ WƌŽnŽǀŽƐt W:͕ et al͘  
YƵalitǇ Žf life in adƵlt ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ  Žf the liteƌatƵƌe͘ 
IntenƐiǀe �aƌe Ded ϮϬϬϱ͖ϯϭ͗ϲϭϭ-ϲϮϬ͘  

ϯ͘ san deƌ ^Đhaaf D͕ �eelen �͕ De 'ƌŽŽt I:͘ �ƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽƉathǇ͗ a ƐƵŵŵaƌǇ Žf the 
liteƌatƵƌe Žn ƌehaďilitaƟŽn ŽƵtĐŽŵe͘ DiƐaďil Zehaďil ϮϬϬϬ͖ϮϮ͗ϴϬϴ-ϴϭϬ͘  

ϰ͘ san deƌ ^Đhaaf D͕ �eelen �͕ De sŽƐ Z͘ &ƵnĐƟŽnal ŽƵtĐŽŵe in ƉaƟentƐ ǁith ĐƌiƟĐal  
illneƐƐ ƉŽlǇneƵƌŽƉathǇ͘ DiƐaďil Zehaďil ϮϬϬϰ͖Ϯϲ͗ϭϭϴϵ-ϭϭϵϳ͘   

ϱ͘ �hellƵƌi >͕ Iŵ <�͕ �elle ^,͕ ^ĐhƵlǌ Z͕ ZŽtŽndi �:͕ et al͘ >Žng-teƌŵ ŵŽƌtalitǇ and ƋƵalitǇ  
Žf life aŌeƌ ƉƌŽlŽnged ŵeĐhaniĐal ǀenƟlaƟŽn͘ �ƌit �aƌe Ded ϮϬϬϰ͖ϯϮ͗ϲϭ-ϲϵ͘   

ϲ͘ <naƵƐ t�͕ DƌaƉeƌ ��͕ tagneƌ DW͕  �iŵŵeƌŵan :�͘ �W��,� II͗ a ƐeǀeƌitǇ Žf diƐeaƐe  
ĐlaƐƐiĮĐaƟŽn ƐǇƐteŵ͘ �ƌit �aƌe Ded ϭϵϴϱ͖ϭϯ͗ϴϭϴ-ϴϮϵ͘  

ϳ͘  >e 'all :Z͕ >eŵeƐhŽǁ ^͕ ^aƵlnieƌ &͘ � neǁ ƐiŵƉliĮed aĐƵte ƉhǇƐiŽlŽgǇ ƐĐŽƌe ;^�W^ IIͿ 
ďaƐed Žn a �ƵƌŽƉeanͬEŽƌth �ŵeƌiĐan ŵƵlƟĐenteƌ ƐtƵdǇ͘ :�D� ϭϵϵϯ͖ϮϳϬ͗Ϯϵϱϳ-Ϯϵϲϯ͘  

ϴ͘ DŽƌenŽ Z͕ sinĐent :>͕ DatŽƐ Z͕ DendŽnĐa �͕ �antƌaine &͕  dhiũƐ >͕ et al͘ dhe ƵƐe Žf 
ŵaǆiŵƵŵ ^K&� ƐĐŽƌe tŽ ƋƵanƟfǇ Žƌgan dǇƐfƵnĐƟŽnͬfailƵƌe in intenƐiǀe Đaƌe͘ ZeƐƵltƐ Žf 
a ƉƌŽƐƉeĐƟǀe͕ ŵƵlƟĐentƌe ƐtƵdǇ͘ IntenƐiǀe �aƌe Ded ϭϵϵϵ͖Ϯϱ͗ϲϴϲ-ϲϵϲ͘  

ϵ͘ EŽǀaŬ ^͕ :ŽhnƐŽn :͕ 'ƌeenǁŽd Z͘ �aƌthel ƌeǀiƐited͗ ŵaŬing gƵidelineƐ ǁŽƌŬ͘  
�lin Zehaďil ϭϵϵϲ͖ϭϬ͗ϭϮϴ-ϭϯϰ͘   

ϭϬ͘ �Žllin �͕ tade Dd͕ DaǀieƐ ^͕ ,Žƌne s͘ dhe �aƌthel �D> indeǆ͗ a ƌeliaďilitǇ ƐtƵdǇ͘  
Int DiƐaďil ^tƵd͘ ϭϵϴϴ͖ϭϬ͗ϲϭ-ϲϯ͘  

ϭϭ͘ tade Dd͕ �Žllin �͘ dhe �aƌthel �D> indeǆ͗ a ƐtandaƌdiƐed ŵeaƐƵƌe Žf  
ƉhǇƐiĐal diƐaďilitǇ͍ Int DiƐaďil ^tƵd ϭϵϴϴ͖ϭϬ͗ϲϰ-ϲϳ͘   

ϭϮ͘ DediĐal ZeƐeaƌĐh �ŽƵnĐil͗ �idƐ tŽ the eǆaŵinaƟŽn Žf the ƉeƌiƉheƌal neƌǀŽƵƐ ƐǇƐteŵ͘ 
,eƌ DaũeƐtǇ͛Ɛ ^taƟŽneƌǇ KĸĐe͖ ϭϵϳϲ͘ 
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ϭϯ͘ san deƌ WlŽeg Z:K͕ KŽƐteƌhƵiƐ ,:',͗ WhǇƐiĐal diagnŽƐƟĐ - ŵeaƐƵƌeŵent Žf ŵƵƐĐle  
Ɛtƌength DƵtĐh͘ Eed diũdƐĐhƌ 'eneeƐŬƵnde ϮϬϬϭ͖ϭϰϱ͗ϭϵ-Ϯϯ͘  

ϭϰ͘ DeƐƌŽƐieƌƐ :͕ �ƌaǀŽ '͕ ,eƌďeƌt Z͕ DƵƟl �l͘ EŽƌŵaƟǀe data fŽƌ gƌiƉ Ɛtƌength Žf eldeƌlǇ  
ŵen and ǁŽŵen͘ �ŵ : KĐĐƵƉ dheƌ ϭϵϵϱ͖ϰϵ͗ϲϯϳ-ϲϰϰ͘    

ϭϱ͘ teinƐtein ^͘ &iŌǇ ǇeaƌƐ Žf ƐŽŵatŽƐenƐŽƌǇ ƌeƐeaƌĐh͗ fƌŽŵ the ^eŵŵeƐ-teinƐtein  
ŵŽnŽĮlaŵentƐ tŽ the teinƐtein �nhanĐed ^enƐŽƌǇ deƐt͘ :ŽƵƌnal Žf hand theƌaƉǇ  
ϭϵϵϯ͖ϭ͗ϭϭ-ϮϮ͘  
  

ϭϲ͘ DaƌƟna I^͕ san <ŽningƐǀeld Z͕ ^Đhŵitǌ WI͕ ǀan deƌ DeĐhe &'͕ ǀan DŽŽƌn W�͘ 
DeaƐƵƌing ǀiďƌaƟŽn thƌeƐhŽld ǁith a gƌadƵated tƵning fŽƌŬ in nŽƌŵal aging and 
in ƉaƟentƐ ǁith ƉŽlǇneƵƌŽƉathǇ͘ �ƵƌŽƉean InŇaŵŵatŽƌǇ EeƵƌŽƉathǇ �aƵƐe and 
dƌeatŵent ;IE��dͿ gƌŽƵƉ͘ : EeƵƌŽl EeƵƌŽƐƵƌg WƐǇĐhiatƌǇ ϭϵϵϴ͖ϲϱ͗ϳϰϯ-ϳϰϳ͘   

ϭϳ͘  &ŽlƐtein D&͕  &ŽlƐtein ^�͘ ͞Dini-Dental ^tate͟ ʹ a ƉƌaĐƟĐal ŵethŽd fŽƌ gƌading the 
ĐŽgniƟǀe Ɛtate Žf ƉaƟentƐ fŽƌ the ĐliniĐian͘ : WƐǇĐhiat ZeƐ ϭϵϳϱ͖Ϯ͗ϭϴϵ-ϭϵϴ͘  

ϭϴ͘ ,Žlden D<͕ 'ill <D͕ DagliŽǌǌi DZ͕ Eathan :͕ Wiehl-�aŬeƌ >͘ �liniĐal gait  
aƐƐeƐƐŵent in the neƵƌŽlŽgiĐallǇ iŵƉaiƌed͗ ƌeliaďilitǇ and ŵeaningfƵlneƐƐ͘  
WhǇƐ dheƌ ϭϵϴϰ͖ϲϰ͗ ϯϱ-ϰϬ͘  

ϭϵ͘ �aƌŽnƐŽn E<͕ DƵlleƌ D͕ �Žhen WD͕ �ƐƐinŬ-�Žt  D>͕ &eŬŬeƐ D͕ ^andeƌŵan Z͕  
et al͘ dƌanƐlaƟŽn͕ ǀalidaƟŽn͕ and nŽƌŵing Žf the DƵtĐh langƵage ǀeƌƐiŽn 
Žf the ^&-ϯϲ ,ealth ^ƵƌǀeǇ in ĐŽŵŵƵnitǇ and ĐhƌŽniĐ diƐeaƐe ƉŽƉƵlaƟŽnƐ͘ 
: �lin �ƉideŵiŽl ϭϵϵϴ͖ϱϭ͗ϭϬϱϱ-ϭϬϲϴ͘  
 

ϮϬ͘ ,ŽĬƵiƐ :͕ ,aƵtǀaƐt :>͕ ^ĐhƌiũǀeƌƐ �:͕ �aŬŬeƌ :͘ YƵalitǇ Žf >ife Žn adŵiƐƐiŽn tŽ the intenƐiǀe 
Đaƌe͖ Đan ǁe ƋƵeƌǇ the ƌelaƟǀeƐ͍ IntenƐiǀe �aƌe Ded ϮϬϬϯ͖Ϯϵ͗ϵϳϰ-ϵϳϵ͘

Ϯϭ͘ �Žhen :͗ ^taƟƐƟĐal WŽǁeƌ �nalǇƐiƐ fŽƌ the �ehaǀiŽƵƌal ^ĐienĐeƐ͘ Eeǁ zŽƌŬ͗ 
�ĐadeŵiĐ WƌeƐƐ͕ ϭϵϳϳ͘   

ϮϮ͘ ^hah ^͕ sanĐlaǇ &͕  �ŽŽƉeƌ �͘ IŵƉƌŽǀing the ƐenƐiƟǀitǇ Žf the �aƌthel Indeǆ  
fŽƌ ƐtƌŽŬe ƌehaďilitaƟŽn͘ : �lin �ƉideŵiŽl ϭϵϴϵ͖ϰϮ͗ϳϬϯ-ϳϬϵ͘  

Ϯϯ͘ DĐDŽǁell I͕ Eeǁell �͘ dhe �aƌthel Indeǆ͘ In DeaƐƵƌing ,ealth͗ a gƵide tŽ ƌaƟng ƐĐaleƐ 
and ƋƵeƐƟŽnnaiƌeƐ͘ Eeǁ zŽƌŬ͗ KǆfŽƌd hniǀeƌƐitǇ WƌeƐƐ InĐ͕ ϭϵϵϲ͗ ϱϲ-ϲϯ͘  
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Ϯϰ͘ DathiŽǁetǌ s͕ <aƐhŵan E͕ sŽlland '͕ teďeƌ <͕ DŽǁe D͕ ZŽgeƌƐ ^͘ 'ƌiƉ and ƉinĐh 
Ɛtƌength͗ nŽƌŵaƟǀe data fŽƌ adƵltƐ͘ �ƌĐh WhǇƐ Ded Zehaďil͘ ϭϵϴϱ͖ϲϲ͗ϲϵ-ϳϰ͘  

Ϯϱ͘ DaƐƐǇ-teƐtƌŽƉƉ E͕ ZanŬin t͕ �heƌn D͕ <ƌiƐhnan :͕ ,eaƌn d�͘ DeaƐƵƌing gƌiƉ 
Ɛtƌength in nŽƌŵal adƵltƐ͗ ƌefeƌenĐe ƌange and a ĐŽŵƉaƌiƐŽn Žf eleĐtƌŽniĐ and   
hǇdƌaƵliĐ inƐtƌƵŵentƐ͘ : ,and ^Ƶƌg ϮϬϬϰ͖Ϯϵ͗ϱϭϰ-ϱϭϵ͘  

Ϯϲ͘ dŽŵďaƵgh dE͕ DĐIntǇƌe E:͘ dhe ŵini-ŵental Ɛtate eǆaŵinaƟŽn͗ a ĐŽŵƉƌehenƐiǀe ƌeǀieǁ͘ : 
�ŵ 'eƌiatƌ ^ŽĐ ϭϵϵϮ͖ϰϬ͗ϵϮϮ-ϯϱ͘
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Introduction  
I�h-aĐƋƵiƌed ǁeaŬneƐƐ iƐ thŽƵght tŽ ŵediate ƉhǇƐiĐal iŵƉaiƌŵentƐ in ƐƵƌǀiǀŽƌƐ Žf 
ĐƌiƟĐal illneƐƐ͕ ďƵt feǁ ƐtƵdieƐ haǀe inǀeƐƟgated thiƐ thŽƌŽƵghlǇ͘ dhe ƉƵƌƉŽƐe ǁaƐ 
tŽ inǀeƐƟgate diīeƌenĐeƐ in ƉŽƐt-I�h ŵŽƌtalitǇ and ƉhǇƐiĐal fƵnĐƟŽning ďetǁeen 
ƉaƟentƐ ǁith and ǁithŽƵt I�h-aĐƋƵiƌed ǁeaŬneƐƐ at ϲ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘  
 
M ethod   
I�h ƉaƟentƐ͕ ŵeĐhaniĐallǇ ǀenƟlated шϮ daǇƐ͕ ǁeƌe inĐlƵded in a Ɛingle-Đenteƌ ƉƌŽƐƉeĐƟǀe 
ŽďƐeƌǀaƟŽnal ĐŽhŽƌt ƐtƵdǇ͘ I�h-aĐƋƵiƌed ǁeaŬneƐƐ ǁaƐ diagnŽƐed ǁhen the aǀeƌage 
DediĐal ZeƐeaƌĐh �ŽƵnĐil ƐĐŽƌe ǁaƐ фϰ in aǁaŬe and attenƟǀe ƉaƟentƐ͘ WŽƐt-I�h ŵŽƌtalitǇ 
ǁaƐ ƌeĐŽƌded ƵnƟl ϲ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͖ in ƐƵƌǀiǀing ƉaƟentƐ͕ ƉhǇƐiĐal fƵnĐƟŽning  
ǁaƐ aƐƐeƐƐed ƵƐing the ^hŽƌt-&Žƌŵ ,ealth ^ƵƌǀeǇ ƉhǇƐiĐal fƵnĐƟŽning dŽŵain͘ dhe 
indeƉendent eīeĐt Žf I�h-aĐƋƵiƌed ǁeaŬneƐƐ Žn ƉŽƐt-I�h ŵŽƌtalitǇ ǁaƐ analǇǌed  
ƵƐing a ŵƵlƟǀaƌiaďle �Žǆ ƉƌŽƉŽƌƟŽnal haǌaƌdƐ ŵŽdel͘ dhe indeƉendent eīeĐt Žf  
I�h-aĐƋƵiƌed ǁeaŬneƐƐ Žn the ƉhǇƐiĐal fƵnĐƟŽning dŽŵain ƐĐŽƌe ǁaƐ analǇǌed ƵƐing a  
ŵƵlƟǀaƌiaďle lineaƌ ƌegƌeƐƐiŽn ŵŽdel͘   
 
R esu l ts   
Kf the ϭϱϲ ƉaƟentƐ inĐlƵded͕ ϴϬ had I�h-aĐƋƵiƌed ǁeaŬneƐƐ͘ dǁentǇ-thƌee ƉaƟentƐ died 
in the I�h ;ϮϬ ǁith I�h-aĐƋƵiƌed ǁeaŬneƐƐͿ͖ dƵƌing ϲ ŵŽnthƐ fŽllŽǁ-ƵƉ aŌeƌ I�h diƐĐhaƌge 
anŽtheƌ Ϯϱ ƉaƟentƐ died ;ϭϳ ǁith I�h-aĐƋƵiƌed ǁeaŬneƐƐͿ͘ WhǇƐiĐal fƵnĐƟŽning dŽŵain 
ƐĐŽƌeƐ ǁeƌe aǀailaďle fŽƌ ϵϲ ƐƵƌǀiǀŽƌƐ ;ϯϵ ƉaƟentƐ ǁith I�h-aĐƋƵiƌed ǁeaŬneƐƐͿ͘ I�h-
aĐƋƵiƌed ǁeaŬneƐƐ ǁaƐ indeƉendentlǇ aƐƐŽĐiated ǁith an inĐƌeaƐe in ƉŽƐt-I�h ŵŽƌtalitǇ 
;haǌaƌd ƌaƟŽ ϯ͘ϲ͕ ϵϱй ĐŽnĮdenĐe inteƌǀal͕ ϭ͘ϯ tŽ ϵ͘ϴ͖ P с Ϭ͘ϬϭͿ and ǁith a deĐƌeaƐe in 
ƉhǇƐiĐal fƵnĐƟŽning ;ɴ͗ -ϭϲ͘ϳ ƉŽintƐ͖ ϵϱй ĐŽnĮdenĐe inteƌǀal͕ -ϯϬ͘Ϯ tŽ -ϯ͘ϭ͖ P с Ϭ͘ϬϮͿ͘   
 
Conc l u sion  
I�h-aĐƋƵiƌed ǁeaŬneƐƐ iƐ indeƉendentlǇ aƐƐŽĐiated ǁith higheƌ ƉŽƐt-I�h ŵŽƌtalitǇ and ǁith 
ĐliniĐallǇ ƌeleǀant lŽǁeƌ ƉhǇƐiĐal fƵnĐƟŽning in ƐƵƌǀiǀŽƌƐ at ϲ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘
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�Ōeƌ ƐƵƌǀiǀing ĐƌiƟĐal illneƐƐ͕ ŵanǇ ƉaƟentƐ ƐƵīeƌ fƌŽŵ itƐ lŽng-teƌŵ ĐŽnƐeƋƵenĐeƐ͕ 
ǁhiĐh ŵaǇ ĐŽnƐiƐt Žf ƉhǇƐiĐal iŵƉaiƌŵentƐ͕ ĐŽgniƟǀe dǇƐfƵnĐƟŽn͕ and ŵental 
health ƉƌŽďleŵƐ͘ϭ dhe ƌeleǀanĐe Žf ƉhǇƐiĐal iŵƉaiƌŵentƐ ǁaƐ deƐĐƌiďed in aĐƵte 
ƌeƐƉiƌatŽƌǇ diƐtƌeƐƐ ƐǇndƌŽŵe ƐƵƌǀiǀŽƌƐ͕ ǁhŽ ĐŽnƟnƵed tŽ ƐƵīeƌ fƌŽŵ ƉhǇƐiĐal 
iŵƉaiƌŵentƐ ƵƉ tŽ ϱ ǇeaƌƐ aŌeƌ ƌeƐŽlƵƟŽn Žf ĐƌiƟĐal illneƐƐ͘Ϯ It iƐ thŽƵght that 
deǀelŽƉŵent Žf I�h-aĐƋƵiƌed ǁeaŬneƐƐ ;I�h-�tͿ iƐ an iŵƉŽƌtant ŵediatŽƌ Žf ƉhǇƐiĐal 
iŵƉaiƌŵentƐ͘ϭ ,Žǁeǀeƌ͕  eǀidenĐe ƐƵƉƉŽƌƟng thiƐ  hǇƉŽtheƐiƐ iƐ liŵited͘ϯ    

I�h-�t iƐ a fƌeƋƵentlǇ ŽĐĐƵƌƌing neƵƌŽŵƵƐĐƵlaƌ ĐŽŵƉliĐaƟŽn Žf ĐƌiƟĐal illneƐƐ͕ ǁith an  
eƐƟŵated inĐidenĐe Žf ϰϲй ;ϵϱй ĐŽnĮdenĐe inteƌǀal ;�IͿ͕ ϰϯ tŽ ϰϵͿ in ƉaƟentƐ ǁith ƐeƉƐiƐ͕ 
ƉƌŽlŽnged ŵeĐhaniĐal ǀenƟlaƟŽn Žƌ ŵƵlƟƉle Žƌgan dǇƐfƵnĐƟŽn ƐǇndƌŽŵe͘ϰ I�h-�t iƐ 
deĮned aƐ ĐliniĐal ƐignƐ Žf ǁeaŬneƐƐ that deǀelŽƉ aŌeƌ the ŽnƐet Žf ĐƌiƟĐal illneƐƐ͘ϱ͕ϲ &Žƌ 
diagnŽƐing I�h-�t͕ ŵƵƐĐle Ɛtƌength iƐ aƐƐeƐƐed ŵanƵallǇ͘ϱ͕ϲ dhiƐ Đan ďe dŽne ƌeliaďlǇ  
ǁhen ƉaƟentƐ aƌe aǁaŬe and attenƟǀe͘ϳ teaŬneƐƐ ŵaǇ ďe ĐaƵƐed ďǇ ŵƵƐĐle andͬŽƌ 
ƉeƌiƉheƌal neƌǀe dǇƐfƵnĐƟŽn and daŵage͘ϱ If diīeƌenƟaƟŽn ďetǁeen theƐe ƵndeƌlǇing 
diƐŽƌdeƌƐ iƐ needed͕ eleĐtƌŽƉhǇƐiŽlŽgiĐal teƐƟng ŵaǇ ďe ƉeƌfŽƌŵed͘ϱ In a ĐŽhŽƌt Žf aĐƵte 
lƵng inũƵƌǇ ƐƵƌǀiǀŽƌƐ͕ it ǁaƐ fŽƵnd that deǀelŽƉŵent Žf I�h-�t ǁaƐ aƐƐŽĐiated ǁith ŵŽƌe 
ƉhǇƐiĐal iŵƉaiƌŵentƐ dƵƌing fŽllŽǁ-ƵƉ͘ϴ ,Žǁeǀeƌ͕  thiƐ aƐƐŽĐiaƟŽn ǁaƐ nŽt ĐŽƌƌeĐted fŽƌ 
ƉŽƐƐiďle ĐŽnfŽƵndeƌƐ͘ �lƐŽ͕ aĐƵte lƵng inũƵƌǇ ƐƵƌǀiǀŽƌƐ ƌeƉƌeƐent a ƐƵďgƌŽƵƉ Žf ĐƌiƟĐallǇ 
ill ƉaƟentƐ and the aƐƐŽĐiaƟŽn ďetǁeen I�h-�t and lŽng-teƌŵ ƉhǇƐiĐal iŵƉaiƌŵentƐ in 
ĐƌiƟĐallǇ ill ƉaƟentƐ in geneƌal ƌeŵainƐ tŽ ďe inǀeƐƟgated͘ �eƐideƐ ďeing a ƉŽƐƐiďle ŵediatŽƌ 
Žf ƉŽƐt-I�h ƉhǇƐiĐal iŵƉaiƌŵentƐ͕ I�h-�t alƐŽ haƐ a ƐƵďƐtanƟal iŵƉaĐt Žn ƉŽƐt-I�h 
ŵŽƌtalitǇ͘ I�h-�t iƐ indeƉendentlǇ aƐƐŽĐiated ǁith inĐƌeaƐed in-hŽƐƉital ŵŽƌtalitǇ͘ϵ͕ϭϬ �lƐŽ͕ 
ϭ-Ǉeaƌ ŵŽƌtalitǇ iƐ ǁŽƌƐened ďǇ I�h-�t͘ϭϭ In thiƐ ϲ-ŵŽnth fŽllŽǁ-ƵƉ ƐtƵdǇ͕ ǁe inǀeƐƟgated 
the iŵƉaĐt Žf I�h-�t Žn the ƉŽƐt-I�h ƉeƌiŽd ďǇ ĐŽŵƉaƌing ƉŽƐt-I�h ŵŽƌtalitǇ and ƉhǇƐiĐal 
fƵnĐƟŽning ďetǁeen ƉaƟentƐ ǁith and ǁithŽƵt I�h-�t͘ te hǇƉŽtheƐiǌed that I�h-�t iƐ 
indeƉendentlǇ aƐƐŽĐiated ǁith inĐƌeaƐed ƉŽƐt-I�h ŵŽƌtalitǇ and that ƐƵƌǀiǀŽƌƐ ǁith I�h-
�t haǀe deĐƌeaƐed ƉhǇƐiĐal fƵnĐƟŽning at ϲ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ 

M E TH O D S  
^tudy design and ethical approǀal
te ĐŽndƵĐted a Ɛingle-Đenteƌ ƉƌŽƐƉeĐƟǀe ŽďƐeƌǀaƟŽnal ĐŽhŽƌt ƐtƵdǇ͘ dhe inƐƟtƵƟŽnal 
ƌeǀieǁ ďŽaƌd Žf the �ĐadeŵiĐ DediĐal �enteƌ͕  �ŵƐteƌdaŵ͕ the EetheƌlandƐ͕ deĐided 
that the ƐtƵdǇ did nŽt fƵlĮll the Đƌiteƌia fŽƌ ŵediĐal ƌeƐeaƌĐh aƐ Ɛtated in the DƵtĐh ͚>aǁ 
Žn ŵediĐal ƌeƐeaƌĐh͛ ďeĐaƵƐe the natƵƌe Žf the data ĐŽlleĐted fŽƌ thiƐ ƐtƵdǇ ǁaƐ ũƵdged 
tŽ ďe nŽn-intƌƵƐiǀe fŽƌ ƉaƟentƐ ;D�d� ϭϬͬϮϭϵͿ and theƌefŽƌe fŽƌŵal infŽƌŵed ĐŽnƐent 
ƉƌŽĐedƵƌeƐ did nŽt aƉƉlǇ͘ ^Ɵll͕ ǁe ƐŽƵght ǀeƌďal andͬŽƌ ǁƌitten aƉƉƌŽǀal Žf all ƐƵƌǀiǀing 
ƉaƟentƐ fŽƌ ƉaƌƟĐiƉaƟng in thiƐ ƐtƵdǇ and ƵƐing theiƌ data͘
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^tudy seƫng
dhe ƐtƵdǇ ǁaƐ ƉeƌfŽƌŵed in the ĐlŽƐed-fŽƌŵat teƌƟaƌǇ͕ ϯϰ-ďed͕ ŵiǆed ŵediĐal-ƐƵƌgiĐal 
intenƐiǀe Đaƌe Ƶnit Žf the �ĐadeŵiĐ DediĐal �enteƌ in �ŵƐteƌdaŵ͕ the EetheƌlandƐ͘  
�Ɛ an integƌal Ɖaƌt Žf Đaƌe͕ all ƉaƟentƐ ƌeĐeiǀed eaƌlǇ ƌehaďilitaƟŽn that ǁaƐ ĐŽnƟnƵed  
aŌeƌ tƌanƐfeƌ tŽ the ƌegƵlaƌ ǁaƌd ƵnƟl hŽƐƉital diƐĐhaƌge͘
 
^tudy population
InĐlƵƐiŽn Đƌiteƌia ǁeƌe neǁlǇ adŵitted I�h ƉaƟentƐ aged шϭϴ ǇeaƌƐ͕ ŵeĐhaniĐallǇ ǀenƟlated 
fŽƌ шϮ daǇƐ͘ �ǆĐlƵƐiŽn Đƌiteƌia ǁeƌe neƵƌŽŵƵƐĐƵlaƌ diƐŽƌdeƌƐ ;fŽƌ eǆaŵƉle͕ 'Ƶillain-�aƌƌĠ 
ƐǇndƌŽŵeͿ͕ anǇ tǇƉe Žf ƐtƌŽŬe͕ and ŽƵt-Žf-hŽƐƉital ĐaƌdiaĐ aƌƌeƐt aƐ ƌeaƐŽnƐ fŽƌ adŵiƐƐiŽn͕ 
and ƋƵadƌiƉlegia dƵe tŽ a ƐƉinal ĐŽƌd ƐǇndƌŽŵe in the ŵediĐal hiƐtŽƌǇ Žƌ aƐ ƌeaƐŽn fŽƌ 
adŵiƐƐiŽn͘ �ddiƟŽnallǇ͕ ǁe eǆĐlƵded ƉaƟentƐ in ǁhŽŵ ŵanƵal ŵƵƐĐle Ɛtƌength ĐŽƵld nŽt 
ďe aƐƐeƐƐed ďeĐaƵƐe Žf ƉƌŽlŽnged deliƌiƵŵ Žƌ failƵƌe tŽ aǁaŬe ;that iƐ͕ ƵƉ tŽ I�h diƐĐhaƌgeͿ͕ 
ƉaƟentƐ ǁhŽ had ƉŽŽƌ fƵnĐƟŽnal ƐtatƵƐ ďefŽƌe adŵiƐƐiŽn ;ŵŽdiĮed ZanŬin ƐĐŽƌe шϰϭϮͿ  
and ƉaƟentƐ ǁith a langƵage ďaƌƌieƌ͘  WaƟentƐ ǁith Ɖƌe-eǆiƐƟng neƵƌŽŵƵƐĐƵlaƌ diƐŽƌdeƌƐ 
nŽt leading tŽ I�h adŵiƐƐiŽn Žƌ a ƉŽŽƌ fƵnĐƟŽnal ƐtatƵƐ ǁeƌe inĐlƵded in thiƐ ƐtƵdǇ͘ 
�lƐŽ͕ ƉaƟentƐ adŵitted ďeĐaƵƐe Žf Đentƌal neƌǀŽƵƐ ƐǇƐteŵ diƐŽƌdeƌƐ nŽt inǀŽlǀing anǇ 
tǇƉe Žf ƐtƌŽŬe and ďeing aǁaŬe and aleƌt dƵƌing I�h adŵiƐƐiŽn ;fŽƌ Đƌiteƌia͕ Ɛee ďelŽǁͿ  
ǁeƌe inĐlƵded in thiƐ ƐtƵdǇ͘     
 
A ssessment of  ICU -ac q u ired w eak ness   
I�h-�t ǁaƐ diagnŽƐed ƵƐing the ĐƵƌƌent diagnŽƐƟĐ ƌefeƌenĐe Ɛtandaƌd͘ϱ �Ɛ a Ɖaƌt Žf ƌŽƵƟne  
Đaƌe͕ ƉhǇƐiĐal theƌaƉiƐtƐ ƉeƌfŽƌŵed ŵanƵal ŵƵƐĐle Ɛtƌength aƐƐeƐƐŵentƐ ƵƐing the DediĐal 
ZeƐeaƌĐh �ŽƵnĐil ;DZ�Ϳ ƐĐŽƌe aƐ ƐŽŽn aƐ ƉaƟentƐ ǁeƌe aǁaŬe ;ZiĐhŵŽnd �gitaƟŽn ̂ edaƟŽn 
^Đaleϭϯ ďetǁeen -ϭ and нϭͿ and attenƟǀe ;aďle tŽ fŽllŽǁ ǀeƌďal ĐŽŵŵandƐ ƵƐing aƌŵƐ Žƌ 
eǇelidƐͿ͘ DZ� ƐĐŽƌeƐ Žf Ɛiǆ diīeƌent ŵƵƐĐle gƌŽƵƉƐ ǁeƌe ŵeaƐƵƌed ďilateƌallǇ͖ that iƐ͕  
ǁƌiƐt dŽƌƐiŇeǆŽƌƐ͕ elďŽǁ ŇeǆŽƌƐ͕ ƐhŽƵldeƌ aďdƵĐtŽƌƐ͕ hiƉ ŇeǆŽƌƐ͕ Ŭnee eǆtenƐŽƌƐ and  
anŬle dŽƌƐiŇeǆŽƌƐ͘ dhe ƐĐŽƌeƐ Žf ŵƵƐĐle gƌŽƵƉƐ ǁeƌe ƐƵŵŵated and diǀided ďǇ the nƵŵďeƌ  
Žf ŵƵƐĐle gƌŽƵƉƐ that ĐŽƵld ďe aƐƐeƐƐed tŽ Žďtain an aǀeƌage DZ� ƐĐŽƌe ;ƌange Ϭ tŽ ϱͿ͘ 
^ǇŵŵetƌiĐ ǁeaŬneƐƐ that had deǀelŽƉed aŌeƌ I�h adŵiƐƐiŽn ǁith an aǀeƌage DZ� ƐĐŽƌe 
фϰ ǁaƐ deĮned aƐ I�h-�t͘ϱ

 
M ortal ity 
�ll-ĐaƵƐe ŵŽƌtalitǇ ǁaƐ ƌegiƐteƌed dƵƌing I�h adŵiƐƐiŽn and in the ϲ ŵŽnthƐ fŽllŽǁ-ƵƉ 
aŌeƌ the Įnal I�h diƐĐhaƌge date͘ DŽƌtalitǇ Žf ƉaƟentƐ ǁhŽ ǁeƌe lŽƐt tŽ fŽllŽǁ-ƵƉ ǁaƐ 
Žďtained ďǇ ĐheĐŬing ŵƵniĐiƉal ƌegiƐtƌieƐ͘ 
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Whysical functioning
WhǇƐiĐal fƵnĐƟŽning ǁaƐ aƐƐeƐƐed in ƉaƟentƐ ƐƵƌǀiǀing tŽ ϲ ŵŽnthƐ aŌeƌ the Įnal I�h 
diƐĐhaƌge date ƵƐing the ϯϲ-iteŵ ̂ hŽƌt-&Žƌŵ health ƐƵƌǀeǇ ;^&-ϯϲͿ ƉhǇƐiĐal fƵnĐƟŽning ;W&Ϳ 
dŽŵain ƐĐŽƌe͘ϭϰ͕ϭϱ dŽ ŽƉƟŵiǌe ƌeƐƉŽnƐe ƌate͕ the ϯϲ-iteŵ ^hŽƌt-&Žƌŵ health ƐƵƌǀeǇ ǁaƐ 
aƐƐeƐƐed ďŽth ďǇ teleƉhŽne inteƌǀieǁ ĐŽndƵĐted ďǇ Žne Žf the inǀeƐƟgatŽƌƐ and ďǇ ŵail͘ 

�aseline and clinical characteristics
DƵƌing adŵiƐƐiŽn͕ ǁe ƐĐŽƌed the ƉƌeƐenĐe Žf the fŽllŽǁing diƐŽƌdeƌƐ͗ ƐeƉƐiƐϭϲ͕ Ɛeǀeƌe 
ƐeƉƐiƐϭϳ͕ ƐeƉƟĐ ƐhŽĐŬϭϳ and aĐƵte ƌeƐƉiƌatŽƌǇ diƐtƌeƐƐ ƐǇndƌŽŵe͘ϭϴ �ddiƟŽnallǇ͕ ǁe ĐŽlleĐted 
the fŽllŽǁing ĐhaƌaĐteƌiƐƟĐƐ fƌŽŵ the eleĐtƌŽniĐ ƉaƟent Įle͗ age͕ gendeƌ͕  ďŽdǇ ŵaƐƐ indeǆ 
;ŬgͬŵϮͿ͕ �haƌlƐŽn ĐŽ-ŵŽƌďiditǇ indeǆ ;ƌanging fƌŽŵ Ϭ tŽ ϮϰϭϵͿ͕ adŵiƐƐiŽn tǇƉe͕ �ĐƵte 
WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn ;�W��,�Ϳ Is ƐĐŽƌe͕ ŵaǆiŵal ^eƋƵenƟal Kƌgan 
&ailƵƌe �ƐƐeƐƐŵent ƐĐŽƌe dƵƌing adŵiƐƐiŽn͕ daǇƐ ǁith ŵeĐhaniĐal ǀenƟlaƟŽn͕ ƵƐe Žf ƌenal 
ƌeƉlaĐeŵent theƌaƉǇ͕ and I�h and hŽƐƉital length Žf ƐtaǇ͘

^tatistical analysis
dhe ƉƌiŵaƌǇ analǇƐeƐ ǁeƌe the indeƉendent eīeĐt Žf I�h-�t Žn ƉŽƐt-I�h ŵŽƌtalitǇ and 
Žn the W& dŽŵain ƐĐŽƌe͘ dhe indeƉendent eīeĐt Žf I�h-�t Žn ƉŽƐt-I�h ŵŽƌtalitǇ ǁaƐ 
analǇǌed ƵƐing a �Žǆ ƉƌŽƉŽƌƟŽnal haǌaƌd ŵŽdel ;haǌaƌd ƌaƟŽ ƌeƉŽƌted ǁith ϵϱй �IͿ 
adũƵƐted fŽƌ ĐŽnfŽƵndeƌƐ͘ �ŽnfŽƵndeƌƐ ǁeƌe a ƉƌiŽƌi deĮned aƐ age͕ gendeƌ͕  �haƌlƐŽn ĐŽ-
ŵŽƌďiditǇ indeǆ͕ ƉƌeƐenĐe Žf ƐeƉƟĐ ƐhŽĐŬ͕ �W��,� Is ƐĐŽƌe and ŵaǆiŵal ^eƋƵenƟal Kƌgan 
&ailƵƌe �ƐƐeƐƐŵent ƐĐŽƌe dƵƌing adŵiƐƐiŽn͘ϮϬ͕Ϯϭ dhe indeƉendent eīeĐt Žf I�h-�t Žn the 
W& dŽŵain ƐĐŽƌe ǁaƐ aƐƐeƐƐed ƵƐing a ŵƵlƟǀaƌiaďle lineaƌ ƌegƌeƐƐiŽn ŵŽdel adũƵƐted 
fŽƌ the aďŽǀe ŵenƟŽned ĐŽnfŽƵndeƌƐ ;ƌegƌeƐƐiŽn ĐŽeĸĐient ;ɴͿ ƌeƉŽƌted ǁith ϵϱй �IͿ͘ 
� diīeƌenĐe Žf ϭϬ ƉŽintƐ Žn the W& dŽŵain ƐĐŽƌe ǁaƐ deĮned aƐ ĐliniĐallǇ ƌeleǀant͘ϮϮ͕Ϯϯ 
DŽƌe detail Žn ƐtaƟƐƟĐal ŵethŽdŽlŽgǇ and the ƌeƐƵltƐ Žf the ƌegƌeƐƐiŽn ŵŽdelƐ inĐlƵding 
the indiǀidƵal ǀaƌiaďleƐ iƐ ƉƌŽǀided in �ddiƟŽnal Įle ϭ͘ dhe W& dŽŵain ƐĐŽƌe aƐƐeƐƐed 
ďǇ teleƉhŽne ǁaƐ ƵƐed fŽƌ analǇƐiƐ Žƌ͕  if Ƶnaǀailaďle͕ the W& dŽŵain ƐĐŽƌe aƐƐeƐƐed ďǇ 
ŵail͘ �gƌeeŵent ďetǁeen the tǁŽ inteƌǀieǁ ŵethŽdƐ ǁaƐ aƐƐeƐƐed ƵƐing the intƌa-ĐlaƐƐ 
ĐŽƌƌelaƟŽn ĐŽeĸĐient ;ƌeƉŽƌted ǁith ϵϱй �IͿ in ƉaƟentƐ fŽƌ ǁhŽŵ ďŽth the teleƉhŽne and 
ŵail W& dŽŵain ƐĐŽƌeƐ ǁeƌe aǀailaďle͘
te alƐŽ analǇǌed diīeƌenĐeƐ in the nƵŵďeƌ Žf daǇƐ fƌee fƌŽŵ hŽƐƉital and aliǀe at ϯ 
ŵŽnthƐ aŌeƌ the Įnal I�h diƐĐhaƌge ďetǁeen ƉaƟentƐ ǁith and ǁithŽƵt I�h-�t ƵƐing the 
tilĐŽǆŽn ƌanŬ-ƐƵŵ teƐt͘ &Žƌ deƐĐƌiƉƟǀe analǇƐeƐ͕ ŵean ǀalƵeƐ aƌe ƉƌeƐented ǁith Ɛtandaƌd 
deǀiaƟŽn͕ ŵedian ǀalƵeƐ ǁith inteƌƋƵaƌƟle ƌange͕ and ƉƌŽƉŽƌƟŽnƐ ǁith ƉeƌĐentageƐ and 
tŽtal nƵŵďeƌƐ͘ DiīeƌenĐeƐ ďetǁeen ƉƌŽƉŽƌƟŽnƐ ǁeƌe aƐƐeƐƐed ƵƐing Đhi-ƐƋƵaƌe teƐt Žƌ 
&iƐheƌ͛Ɛ eǆaĐt teƐt͘ DiīeƌenĐeƐ ďetǁeen nŽƌŵallǇ diƐtƌiďƵted ǀaƌiaďleƐ ǁeƌe aƐƐeƐƐed 
ƵƐing telĐh͛Ɛ t-teƐt͖ diīeƌenĐeƐ ďetǁeen nŽn-nŽƌŵallǇ diƐtƌiďƵted ĐŽnƟnƵŽƵƐ ǀaƌiaďleƐ 
ǁeƌe aƐƐeƐƐed ƵƐing tilĐŽǆŽn ƌanŬ-ƐƵŵ teƐt͘ &Žƌ ĐŽƌƌelaƟŽn analǇƐeƐ͕ ƐƉeaƌŵan͛Ɛ ƌhŽ ǁaƐ 
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ƵƐed in ĐaƐe Žf Žƌdinal ǀaƌiaďleƐ and WeaƌƐŽn ďiƐeƌial ĐŽƌƌelaƟŽn in ĐaƐe Žf diĐhŽtŽŵŽƵƐ 
ǀaƌiaďleƐ͘ � P ǀalƵe leƐƐ than Ϭ͘Ϭϱ ǁaƐ ĐŽnƐideƌed ƐtaƟƐƟĐallǇ ƐigniĮĐant͘ �nalǇƐeƐ ǁeƌe 
dŽne ƵƐing Z ;ǀeƌƐiŽn͗ ϯ͘Ϭ͘ϭ͖ Z &ŽƵndaƟŽn fŽƌ ^taƟƐƟĐal �ŽŵƉƵƟng͕ sienna͕ �ƵƐtƌiaͿ͘ 
 
^ample siǌe estimation
dhiƐ ƐtƵdǇ ǁaƐ ƉŽǁeƌed tŽ deteĐt a diīeƌenĐe Žf ϭϬ ƉŽintƐ Žn the W& dŽŵain ƐĐŽƌe͘ tith 
an alƉha Žf Ϭ͘Ϭϱ͕ ƉŽǁeƌ Žf ϴϬй and a ĐŽŵŵŽn Ɛtandaƌd deǀiaƟŽn Žf ϭϬ͕Ϯϰ ϰϬ ƉaƟentƐ 
Ɖeƌ gƌŽƵƉ ǁŽƵld ďe needed͘ �ƐƐƵŵing that ϱϬй Žf neǁlǇ adŵitted I�h ƉaƟentƐ ǁŽƵld 
deǀelŽƉ I�h-�t͕ϰ a ŵŽƌtalitǇ ƌate Žf ϯϱй aŌeƌ ϲ ŵŽnthƐ fŽllŽǁ-ƵƉ͕Ϯϱ and that ϭϬй Žf the 
ƉŽƉƵlaƟŽn ǁŽƵld ďe lŽƐt tŽ fŽllŽǁ-ƵƉ͕ a ƉŽƉƵlaƟŽn Žf ϭϰϬ ƉaƟentƐ ǁaƐ needed͘   

R E SU L TS  
�etǁeen DaǇ ϮϬϭϭ and :anƵaƌǇ ϮϬϭϯ ϭϱϲ ƉaƟentƐ ǁeƌe inĐlƵded͕ ϭϯϯ Žf ǁhŽŵ ƐƵƌǀiǀed tŽ 
I�h diƐĐhaƌge͘ &igƵƌe ϭ diƐƉlaǇƐ the ƐtƵdǇ ŇŽǁĐhaƌt͘ WaƟent and adŵiƐƐiŽn ĐhaƌaĐteƌiƐƟĐƐ 
aƌe diƐƉlaǇed in daďle ϭ͘ 

&igure ϭ   &lŽǁĐhaƌt Žf the ƐtƵdǇ ƉŽƉƵlaƟŽn͘   
I�h-�t͕ I�h-aĐƋƵiƌed ǁeaŬneƐƐ͖ K,��͕ ŽƵt-Žf-hŽƐƉital ĐaƌdiaĐ aƌƌeƐt͖ DZ�͕ ŵƵƐĐle Ɛtƌength aƐ aƐƐeƐƐed ǁith 
DediĐal ZeƐeaƌĐh �ŽƵnĐil ƐĐale͖ ŵZanŬin͕ ŵŽdiĮed ZanŬin ƐĐŽƌe͖ EDD͕ neƵƌŽŵƵƐĐƵlaƌ diƐŽƌdeƌ͘
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dable ϭ    �aƐeline and I�h adŵiƐƐiŽn ĐhaƌaĐteƌiƐƟĐƐ fŽƌ ƉaƟentƐ ƐƵƌǀiǀing tŽ I�h diƐĐhaƌge 

ICU -A W
(N = 6 0 )

no ICU -A W   
(N = 7 3 )

P  
val u e

Watient characteristics
�ge͕ ŵean ц ^D ϲϱ цϭϲ ϱϵ цϭϰ Ϭ͘Ϭϯ
&eŵale͕ n ;йͿ Ϯϳ ;ϰϱͿ ϯϬ ;ϰϭͿ Ϭ͘ϳϴ
�DI ;ŬgͬŵϮͿ͕ ŵean ц ^D Ϯϲ͘ϴ цϱ͘ϭ Ϯϲ͘ϵ цϱ͘Ϯ Ϭ͘ϴϲ
�DI хϯϬ͕ n ;йͿ ϭϰ ;ϮϯͿ ϭϲ ;ϮϮͿ ϭ͘ϬϬ
Wƌe-eǆiƐƟng neƵƌŽŵƵƐĐƵlaƌ diƐŽƌdeƌ͕  n ;йͿ ϯ ;ϱͿ ϭ ;ϭͿ Ϭ͘ϯϯ
�haƌlƐŽn ĐŽ-ŵŽƌďiditǇ indeǆ͕ ŵedian ;IYZͿ Ϭ ;Ϭ-ϭͿ Ϭ ;Ϭ-ϮͿ Ϭ͘Ϭϱ
ICU admission characteristics 
�dŵiƐƐiŽn tǇƉe Ϭ͘ϵϵ
    DediĐal͕ n ;йͿ
    ^ƵƌgiĐal eleĐƟǀe͕ n ;йͿ
    ^ƵƌgiĐal eŵeƌgenĐǇ͕  n ;йͿ

ϯϰ ;ϲϯͿ
ϭϱ ;ϮϭͿ
ϭϭ ;ϭϲͿ

ϰϭ ;ϱϳͿ
ϭϴ ;ϮϰͿ
ϭϰ ;ϭϵͿ

�W��,� Is ƐĐŽƌe͕ ŵean ц ^D ;Ϯ ŵiƐƐingͿ ϴϭ цϮϯ ϳϯ цϮϴ Ϭ͘ϭϬ
�E^ diƐŽƌdeƌ aƐ ƌeaƐŽn Žf adŵiƐƐiŽn͕ n ;йͿ ϭ ;ϮͿ Ϭ ;ϬͿ Ϭ͘ϰϱ
Daǆiŵal ^K&� ƐĐŽƌe dƵƌing adŵiƐƐiŽn͕ ŵean ц ^D ϭϮ цϯ ϵ цϰ фϬ͘Ϭϭ
^eƉƐiƐ dƵƌing adŵiƐƐiŽn͕ n ;йͿ ϱϲ ;ϵϯͿ ϱϳ ;ϳϴͿ Ϭ͘Ϭϯ
^eǀeƌe ƐeƉƐiƐ dƵƌing adŵiƐƐiŽn͕ n ;йͿ ϰϵ ;ϴϮͿ ϰϮ ;ϱϴͿ Ϭ͘Ϭϭ
^eƉƟĐ ƐhŽĐŬ dƵƌing adŵiƐƐiŽn͕ n ;йͿ ϯϱ ;ϱϴͿ Ϯϲ ;ϯϲͿ Ϭ͘Ϭϭ
Zenal ƌeƉlaĐeŵent theƌaƉǇ dƵƌing adŵiƐƐiŽn͕ n ;йͿ Ϯϯ ;ϯϴͿ ϭϵ ;ϮϲͿ Ϭ͘ϭϴ
�ZD^ dƵƌing adŵiƐƐiŽn͕ n ;йͿ Ϯϴ ;ϰϳͿ ϯϮ ;ϰϰͿ Ϭ͘ϴϴ
DaǇƐ ǁith ŵeĐhaniĐal ǀenƟlaƟŽn͕ ŵedian ;IYZͿ ϭϭ ;ϲ-ϭϳͿ ϱ ;ϰ-ϳͿ фϬ͘Ϭϭ
>ength Žf ƐtaǇ in I�h ;daǇƐͿ͕ ŵedian ;IYZͿ ϭϰ ;ϵ-ϮϬͿ ϳ ;ϱ-ϭϬͿ фϬ͘Ϭϭ
�ǀeƌage DZ� ƐĐŽƌe͕ ŵedian ;IYZͿ Ϯ͘ϴ ;ϭ͘ϴ-ϯ͘ϱͿ ϰ͘ϳ ;ϰ-ϱͿ E�
Wost-ICU admission characteristics
DaǇƐ fƌee fƌŽŵ hŽƐƉitalͬaliǀe at ϯ ŵŽnthƐ  
aŌeƌ I�h diƐĐhaƌge͕ ŵedian ;IYZͿ

ϱϳ ;ϭϱ-ϳϭͿ ϳϱ ;ϱϲ-ϴϮͿ фϬ͘Ϭϭ

DiƐĐhaƌge deƐƟnaƟŽn fƌŽŵ indeǆ hŽƐƉital if diƐĐhaƌged aliǀe Ϭ͘ϬϭΎ

    Ktheƌ hŽƐƉital͕ nͬtŽtal n ;йͿ
    ZehaďilitaƟŽn faĐilitǇ͕  nͬtŽtal n ;йͿ
    ,Žŵe͕ nͬtŽtal n ;йͿ

ϮϮͬϱϯ ;ϰϭͿ
ϭϰͬϱϯ ;ϮϳͿ
ϭϳͬϱϯ ;ϯϮͿ

ϭϰͬϳϭ ;ϮϬͿ 
ϰͬϳϭ ;ϲͿ 
ϱϯͬϳϭ ;ϳϲͿ

 
�ďďƌeǀiaƟŽnƐ͗ �W��,� Is͕ �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn Is͖ �ZD^͕ �ĐƵte ZeƐƉiƌatŽƌǇ DiƐtƌeƐƐ 
^ǇndƌŽŵe͖ �DI͕ ďŽdǇ ŵaƐƐ indeǆ͖ �E^͕ Đentƌal neƌǀŽƵƐ ƐǇƐteŵ͖ I�h-�t͕ I�h-aĐƋƵiƌed ǁeaŬneƐƐ͖ IYZ͕ inteƌƋƵaƌƟle 
ƌange͖ DZ�͕ ŵƵƐĐle Ɛtƌength aƐ aƐƐeƐƐed ǁith DediĐal ZeƐeaƌĐh �ŽƵnĐil ƐĐale͖ ^D͕ Ɛtandaƌd deǀiaƟŽn͖ ^K&�͕ 
^eƋƵenƟal Kƌgan &ailƵƌe �ƐƐeƐƐŵent ƐĐŽƌe͖ E�͕ nŽt aƉƉliĐaďle͖ Ύ͕ Žǀeƌall teƐt fŽƌ diīeƌenĐeƐ ďetǁeen gƌŽƵƉƐ͘
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Post-ICU  mortal ity 
WŽƐt-I�h ŵŽƌtalitǇ ǁaƐ higheƌ in ƉaƟentƐ ǁith I�h-�t ;ϭϳͬϲϬ ;ϮϴйͿ ǀƐ ϴͬϳϯ ;ϭϭйͿ͖ P с 
Ϭ͘ϬϮͿ͘ >Žǁeƌ aǀeƌage DZ� ƐĐŽƌeƐ ǁeƌe ĐŽƌƌelated ǁith higheƌ ŵŽƌtalitǇ ;ƌ с -Ϭ͘Ϯϭ͖ P ф Ϭ͘ϬϭͿ͘ 
then adũƵƐted fŽƌ ĐŽnfŽƵndeƌƐ͕ I�h-�t ǁaƐ aƐƐŽĐiated ǁith higheƌ ƉŽƐt-I�h ŵŽƌtalitǇ 
ƵnƟl ϲ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge ;haǌaƌd ƌaƟŽ ϯ͘ϲ͖ ϵϱй �I͕ ϭ͘ϯ tŽ ϵ͘ϴ͖ P с Ϭ͘Ϭϭ͖ tǁŽ ƉaƟentƐ 
eǆĐlƵded ďeĐaƵƐe Žf ŵiƐƐing �W��,� Is ƐĐŽƌeƐͿ͘ &igƵƌe Ϯ diƐƉlaǇƐ the ƉŽƐt-I�h ŵŽƌtalitǇ 
ĐƵƌǀe͘ DŽƐt deathƐ ŽĐĐƵƌƌed dƵƌing hŽƐƉital adŵiƐƐiŽn͖ ŵŽƌtalitǇ ƌateƐ aŌeƌ hŽƐƉital 
diƐĐhaƌge ǁeƌe nŽt diīeƌent fŽƌ ƉaƟentƐ ǁith Žƌ ǁithŽƵt I�h-�t ;daďle ϮͿ͘ dhe nƵŵďeƌ 
Žf daǇƐ fƌee fƌŽŵ hŽƐƉital and aliǀe at ϯ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge ǁaƐ lŽǁeƌ fŽƌ ƉaƟentƐ 
ǁith I�h-�t ;daďle ϭͿ͘ Kǀeƌall ŵŽƌtalitǇ͕ inĐlƵding the ƉeƌiŽd Žf I�h adŵiƐƐiŽn͕ ǁaƐ ϯϳͬϴϬ 
;ϰϲйͿ fŽƌ ƉaƟentƐ ǁith I�h-�t and ϭϭͬϳϲ ;ϭϱйͿ fŽƌ ƉaƟentƐ ǁithŽƵt I�h-�t ;W ф Ϭ͘ϬϭͿ͘ 

&igure Ϯ       WŽƐt-I�h ƐƵƌǀiǀal ĐƵƌǀeƐ fŽƌ ƉaƟentƐ ǁith and ǁithŽƵt I�h-aĐƋƵiƌed ǁeaŬneƐƐ
^Ƶƌǀiǀal ĐƵƌǀeƐ fŽƌ ƉaƟentƐ ǁith ;ďlaĐŬ lineͿ and ǁithŽƵt ;gƌeǇ lineͿ IntenƐiǀe �aƌe hnit-aĐƋƵiƌed ǁeaŬneƐƐ ƐtaƌƟng 
at Įnal I�h diƐĐhaƌge ƵnƟl end Žf fŽllŽǁ-ƵƉ͕ i͘e͘ ϲ ŵŽnthƐ aŌeƌ Įnal I�h diƐĐhaƌge͘ DŽtted lineƐ ƌeƉƌeƐent the 
ϵϱй ĐŽnĮdenĐe inteƌǀal͖ ĐenƐŽƌed ƉaƟentƐ ƉƌeƐented ǁith н͘ I�h-�t͕ IntenƐiǀe �aƌe hnit-aĐƋƵiƌed ǁeaŬneƐƐ͘
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dable Ϯ WŽƐt-I�h ŽƵtĐŽŵeƐ fŽƌ ƉaƟentƐ ǁith Žƌ ǁithŽƵt I�h-aĐƋƵiƌed ǁeaŬneƐƐ  

ICU -A W no ICU -A W P  val u e

Post-ICU  mortal ity

    In-hŽƐƉital͕ nͬtŽtal n ;йͿ

    �Ōeƌ hŽƐƉital diƐĐhaƌge͕ nͬtŽtal n ;йͿ

ϭϯͬϲϬ ;ϮϮͿ   ϰͬϳϯ ;ϱͿ   Ϭ͘Ϭϭ

  ϰͬϰϳ ;ϵͿ   ϰͬϲϵ ;ϲͿ   Ϭ͘ϳϭ

W& domain scores at ϲ months folloǁ-up͕ median ;IYZ͖ nͿ ϰϱ ;ϯϬ-ϳϬ͖ ϯϵͿ ϳϱ ;ϱϬ-ϵϬ͖ ϱϵͿ фϬ͘Ϭϭ

Watients͛ residence at ϲ months folloǁ-up 

    ,ŽƐƉital͕ nͬtŽtal n ;йͿ

    ZehaďilitaƟŽn faĐilitǇ͕  nͬtŽtal n ;йͿ

    ,Žŵe͕ nͬtŽtal n ;йͿ

  Ϭͬϯϵ ;ϬͿ

  ϰͬϯϵ ;ϭϬͿ

ϯϱͬϯϵ ;ϵϬͿ

   ϰͬϱϵ ;ϳͿ

   Ϭͬϱϵ ;ϬͿ

ϱϱͬϱϵ ;ϵϯͿ   

   

 Ϭ͘ϬϭΎ

 

Ύ͗ Žǀeƌall P ǀalƵe fŽƌ ĐŽŵƉaƌiƐŽn Žf all ĐategŽƌieƐ
I�h-�t͗ IntenƐiǀe �aƌe hnit ʹ aĐƋƵiƌed ǁeaŬneƐƐ͖ W&͗ ^hŽƌt-&Žƌŵ ,ealth ^ƵƌǀeǇ ;^&-ϯϲͿ ƉhǇƐiĐal fƵnĐƟŽning 
dŽŵain ƐĐŽƌe͘

 
Whysical functioning
Kf the ϭϬϴ ƉaƟentƐ ǁhŽ ƐƵƌǀiǀed ƵƉ tŽ ϲ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͕ ƉhǇƐiĐal fƵnĐƟŽning 
ǁaƐ aƐƐeƐƐed in ϵϴ ƉaƟentƐ ;ϭϬ ǁeƌe lŽƐt tŽ fŽllŽǁ-ƵƉ͖ &igƵƌe ϭͿ͘ WaƟentƐ͛ ƉlaĐe Žf ƌeƐidenĐe 
ǁhen ƉhǇƐiĐal fƵnĐƟŽning ǁaƐ aƐƐeƐƐed iƐ ƐhŽǁn in daďle Ϯ͘ ^iǆtǇ-Ɛiǆ ƋƵeƐƟŽnnaiƌeƐ 
ĐŽŵƉleted ǀia teleƉhŽne and ϯϮ ďǇ ŵail ǁeƌe ƵƐed fŽƌ the analǇƐeƐ͘ dhe intƌa-ĐlaƐƐ 
ĐŽƌƌelaƟŽn ĐŽeĸĐient ďetǁeen the teleƉhŽne-Žďtained and ŵail-Žďtained W& ƐĐŽƌeƐ ǁaƐ 
Ϭ͘ϴϴ ;ϵϱй �I͕ Ϭ͘ϲϳ tŽ Ϭ͘ϵϱ͖ E с ϯϬͿ͘ dhe ƉhǇƐiĐal fƵnĐƟŽning dŽŵain ƐĐŽƌe ǁaƐ ƐigniĮĐantlǇ 
lŽǁeƌ in ƉaƟentƐ ǁith I�h-�t ;daďle ϮͿ͘ ,igheƌ aǀeƌage DZ� ƐĐŽƌeƐ ǁeƌe ĐŽƌƌelated 
ǁith higheƌ ƉhǇƐiĐal fƵnĐƟŽning dŽŵain ƐĐŽƌeƐ ;ƌhŽ с Ϭ͘ϯϰ͖ P ф Ϭ͘ϬϭͿ͘ �Ōeƌ adũƵƐƟng fŽƌ 
ĐŽnfŽƵndeƌƐ͕ I�h-�t ǁaƐ aƐƐŽĐiated ǁith a deĐƌeaƐe Žf ϭϲ͘ϳ ƉŽintƐ Žn the W& dŽŵain ƐĐŽƌe 
;ϵϱй �I͕ -ϯϬ͘Ϯ tŽ -ϯ͘ϭ͖ P с Ϭ͘ϬϮ͖ Ϯ ƉaƟentƐ eǆĐlƵded ďeĐaƵƐe Žf ŵiƐƐing �W��,� Is ƐĐŽƌeƐͿ͘ 

D ISCU SSIO N   
dhe ƌeƐƵltƐ fƌŽŵ thiƐ ƐtƵdǇ ƐhŽǁ that͕ ǁhen aƐƐeƐƐed at ϲ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͕ I�h-
�t iƐ indeƉendentlǇ aƐƐŽĐiated ǁith higheƌ ƉŽƐt-I�h ŵŽƌtalitǇ and ǁith ĐliniĐallǇ ƌeleǀant 
lŽǁeƌ ƉhǇƐiĐal fƵnĐƟŽning in ƐƵƌǀiǀŽƌƐ͘ te fŽƵnd nŽ diīeƌenĐe in ŵŽƌtalitǇ aŌeƌ hŽƐƉital 
diƐĐhaƌge͘ ,Žǁeǀeƌ͕  it ƐhŽƵld ďe nŽted that͕ ƵƉ tŽ the ƉŽint Žf hŽƐƉital diƐĐhaƌge͕ ϰϭй Žf 
ƉaƟentƐ ǁith I�h-�t had alƌeadǇ died and the dƵƌaƟŽn Žf hŽƐƉital adŵiƐƐiŽn aŌeƌ I�h 
diƐĐhaƌge ǁaƐ ŵƵĐh lŽngeƌ fŽƌ ƉaƟentƐ ǁith I�h-�t͘ ,eƌŵanƐ and ĐŽlleagƵeƐ ƌeƉŽƌted 
inĐƌeaƐed ϭ-Ǉeaƌ ŵŽƌtalitǇ in I�h-�t ƉaƟentƐ͘ϭϭ �ddiƟŽnallǇ͕ ŵŽƌtalitǇ ǁaƐ inĐƌeaƐed dƵƌing 
I�h ƐtaǇ and hŽƐƉital ƐtaǇ in ƉaƟentƐ ǁith I�h-�t͕ ǁhiĐh haƐ ďeen ƌeƉŽƌted ďefŽƌe͘ϵ͕ϭϬ �li 
and ĐŽlleagƵeƐϵ ƌeƉŽƌted a ĐŽŵďined I�h- and in-hŽƐƉital ŵŽƌtalitǇ Žf ϯϭй in ƉaƟentƐ ǁith 
I�h-�t͕ ĐŽŵƉaƌed tŽ ϲй fŽƌ ƉaƟentƐ ǁithŽƵt I�h-�t͘ ^haƌƐhaƌ and ĐŽlleagƵeƐϭϬ ƌeƉŽƌted 
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Ɛiŵilaƌ ŵŽƌtalitǇ ƌateƐ ;ϯϭй in ƉaƟentƐ ǁith I�h-�t͖ ϭϬй in ƉaƟentƐ ǁithŽƵt I�h-�tͿ͘  
�ŽŵƉaƌed tŽ theƐe ƐtƵdieƐ͕ ǁe fŽƵnd a higheƌ ĐŽŵďined I�h- and in-hŽƐƉital ŵŽƌtalitǇ ƌate 
in I�h-�t ƉaƟentƐ ;ϰϭйͿ͕ ǁheƌeaƐ ŵŽƌtalitǇ in ƉaƟentƐ ǁithŽƵt I�h-�t ǁaƐ Ɛiŵilaƌ ;ϵйͿ͘ 
�Žth ƐtƵdieƐ alƐŽ ďaƐed the diagnŽƐiƐ Žf I�h-�t Žn ŵanƵal ŵƵƐĐle Ɛtƌength ǁith a ĐƵt-Žī 
Žf an aǀeƌage DZ� ƐĐŽƌe фϰ͘ dhe diīeƌenĐe in ŵŽƌtalitǇ ŵaǇ ďe eǆƉlained ďǇ diīeƌenĐeƐ 
in ĐaƐe-ŵiǆ and inĐlƵƐiŽn and eǆĐlƵƐiŽn Đƌiteƌia͘ InĐƌeaƐed ŵŽƌtalitǇ in I�h-�t ŵaǇ ďe 
eǆƉlained ďǇ an inĐƌeaƐed ƌiƐŬ Žf deǀelŽƉing ;nŽƐŽĐŽŵialͿ infeĐƟŽnƐ͕ aƐ ǁaƐ ƌeƉŽƌted ďǇ 
^haƌƐhaƌ and ĐŽlleagƵeƐ͘ϭϬ dhe inĐƌeaƐed ƌiƐŬ fŽƌ deǀelŽƉing ;nŽƐŽĐŽŵialͿ infeĐƟŽnƐ ŵaǇ 
ďe the ƌeƐƵlt Žf inĐƌeaƐed dƵƌaƟŽnƐ Žf ŵeĐhaniĐal ǀenƟlaƟŽn͕Ϯϲ͕Ϯϳ I�h adŵiƐƐiŽnϮϳ and 
hŽƐƉital adŵiƐƐiŽn͕ϵ ǁhiĐh ǁe alƐŽ fŽƵnd in ŽƵƌ ƐtƵdǇ͘ �lteƌnaƟǀelǇ͕ an inĐƌeaƐed ƌiƐŬ Žf 
deǀelŽƉing infeĐƟŽnƐ ŵaǇ ďe the ƌeƐƵlt Žf iŵŵƵne dǇƐfƵnĐƟŽn ƐeĐŽndaƌǇ tŽ aƵtŽnŽŵiĐ 
dǇƐfƵnĐƟŽn that ŵaǇ aĐĐŽŵƉanǇ I�h-�t͘Ϯϴ͕Ϯϵ �ƵtŽnŽŵiĐ dǇƐfƵnĐƟŽn in geneƌal ŵaǇ 
alƐŽ inĐƌeaƐe ŵŽƌtalitǇ͕ aƐ ǁaƐ fŽƵnd in ĐƌiƟĐallǇ ill ƉaƟentƐ͘ϯϬ DŽƌe ƌeƐeaƌĐh iƐ needed 
tŽ eƐtaďliƐh ƌeaƐŽnƐ fŽƌ and ƉƌeǀenƟŽn Žf ŵŽƌtalitǇ in I�h-�t͘ In ƐƵƌǀiǀing ƉaƟentƐ͕ ǁe 
fŽƵnd that I�h-�t iƐ indeƉendentlǇ aƐƐŽĐiated ǁith deĐƌeaƐed ƉhǇƐiĐal fƵnĐƟŽning͘ thile 
it ǁaƐ ŬnŽǁn that ƐƵƌǀiǀŽƌƐ ǁith I�h-�t haǀe ƉhǇƐiĐal iŵƉaiƌŵentƐ͕ϴ͕ϯϭ-ϯϯ ŽƵƌ ƐtƵdǇ nŽǁ 
ƐƵggeƐtƐ that͕ ďǇ ĐŽŵƉaƌiƐŽn ǁith ĐƌiƟĐallǇ ill ƉaƟentƐ ǁithŽƵt I�h-�t and ďǇ ĐŽƌƌeĐƟng 
fŽƌ ƉŽƐƐiďle ĐŽnfŽƵndeƌƐ͕ theƌe iƐ an indeƉendent eīeĐt Žf I�h-�t Žn the ŽƵtĐŽŵe Žf 
ĐƌiƟĐal illneƐƐ ƐƵƌǀiǀŽƌƐ͘ DŽƌeŽǀeƌ͕  thiƐ eīeĐt Žf I�h-�t ƐeeŵƐ ĐliniĐallǇ ƌeleǀant͕ ƐhŽǁn 
ďǇ the diīeƌenĐe Žf ŵŽƌe than ϭϬ ƉŽintƐ Žn the W& dŽŵain ƐĐŽƌe͘ϮϮ͕Ϯϯ I�h-�t ŵaǇ ĐaƵƐe 
ƉŽƐt-I�h ƉhǇƐiĐal iŵƉaiƌŵentƐ ďǇ ǀaƌiŽƵƐ ŵeĐhaniƐŵƐ͘ In I�h-�t͕ ŵƵƐĐle andͬŽƌ neƌǀeƐ 
Đan ďe aīeĐted ďŽth Žn a fƵnĐƟŽnal and ƐtƌƵĐtƵƌal leǀel͘ϱ DeĐƌeaƐed eǆĐitaďilitǇ ŵaǇ ĐaƵƐe 
ŵƵƐĐle and neƌǀe dǇƐfƵnĐƟŽn and thiƐ ŵaǇ ƌeƐŽlǀe ƋƵiĐŬlǇ͘ϯϰ In ĐŽntƌaƐt͕ ƐtƌƵĐtƵƌal daŵage 
ŵaǇ ƌeƐƵlt in lŽng-teƌŵ ƐǇŵƉtŽŵƐ͘ϯϰ �lƐŽ͕ neƌǀe inǀŽlǀeŵent aƐ ĐŽŵƉaƌed tŽ ŵƵƐĐle 
inǀŽlǀeŵent haƐ ďeen linŬed tŽ ǁŽƌƐe ŽƵtĐŽŵe͘ϯϮ͕ϯϱ͕ϯϲ 

KƵƌ ƐtƵdǇ haƐ ƐŽŵe liŵitaƟŽnƐ͘ &iƌƐtlǇ͕ ďeĐaƵƐe Žf the Ɛingle-Đenteƌ deƐign͕ ŽƵƌ ƌeƐƵltƐ 
ŵaǇ nŽt ďe fƵllǇ geneƌaliǌaďle tŽ Žtheƌ ƉŽƉƵlaƟŽnƐ͘ dhe ĐƌiƟĐallǇ ill ƉaƟentƐ inĐlƵded in 
thiƐ ƐtƵdǇ ŵaǇ ƌeƉƌeƐent a ƌelaƟǀelǇ healthǇ ƉŽƉƵlaƟŽn͕ aƐ ƐhŽǁn ďǇ the lŽǁ ƐĐŽƌeƐ Žn 
the �haƌlƐŽn ĐŽ-ŵŽƌďiditǇ indeǆ͘ ^eĐŽndlǇ͕ ǁe did nŽt ƵƐe eleĐtƌŽƉhǇƐiŽlŽgiĐal ƐtƵdieƐ and 
ŵƵƐĐle ďiŽƉƐieƐ tŽ diīeƌenƟate ďetǁeen the ƵndeƌlǇing diƐŽƌdeƌƐ ĐaƵƐing I�h-�t͘ dhƌee 
diƐŽƌdeƌƐ Đan ĐaƵƐe I�h-�t͖ that iƐ͕ ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽƉathǇ͕ ĐƌiƟĐal illneƐƐ ŵǇŽƉathǇ͕ 
and ĐƌiƟĐal illneƐƐ neƵƌŽŵǇŽƉathǇ͘ϱ dhe addiƟŽnal diagnŽƐƟĐ infŽƌŵaƟŽn Žďtained 
ďǇ eleĐtƌŽƉhǇƐiŽlŽgǇ and ŵƵƐĐle ďiŽƉƐǇ iƐ ƵnĐleaƌ ďeĐaƵƐe thiƐ haƐ nŽt ďeen ƐtƵdied 
eǆtenƐiǀelǇ͘ dhƌee Ɛŵall ƐtƵdieƐ deƐĐƌiďed a ďetteƌ ŽƵtĐŽŵe in ĐƌiƟĐal illneƐƐ ŵǇŽƉathǇ 
ĐŽŵƉaƌed tŽ ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽƉathǇ Žƌ ĐƌiƟĐal illneƐƐ neƵƌŽŵǇŽƉathǇ͘ϯϮ͕ϯϱ͕ϯϲ dhiƌd͕ 
ŽƵƌ Įnding that ŵŽƌtalitǇ aŌeƌ hŽƐƉital diƐĐhaƌge did nŽt diīeƌ ďetǁeen gƌŽƵƉƐ ŵaǇ ďe 
the ƌeƐƵlt Žf laĐŬ Žf ƉŽǁeƌ ďeĐaƵƐe ŽƵƌ ƐtƵdǇ ǁaƐ nŽt ƉŽǁeƌed fŽƌ thiƐ analǇƐiƐ͘ &ŽƵƌth͕ 
dƵe tŽ the natƵƌe Žf the ƐtƵdǇ deƐign͕ theƌe iƐ the ƉŽƐƐiďilitǇ Žf ƌeƐidƵal ďiaƐ ĐŽnfŽƵnding 
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the ŽďƐeƌǀed aƐƐŽĐiaƟŽn ďetǁeen I�h-�t and ƉhǇƐiĐal iŵƉaiƌŵentƐ͘ &iŌh͕ ǁe did nŽt 
ĐŽƌƌeĐt fŽƌ ĐŽnfŽƵndeƌƐ that fƵnĐƟŽn aƐ an inteƌŵediate ďetǁeen I�h-�t and ƉhǇƐiĐal 
iŵƉaiƌŵentƐ͕ ƐƵĐh aƐ length Žf ƐtaǇ in the I�h͘ �eĐaƵƐe Žf I�h-�t͕ length Žf ƐtaǇ in the 
I�h ǁill ďe lŽngeƌϯϱ and the lŽngeƌ length Žf ƐtaǇ ŵaǇ in tƵƌn ƌeƐƵlt in ŵŽƌe ƉhǇƐiĐal 
iŵƉaiƌŵentƐ͘ InƐtead͕ ǁe a ƉƌiŽƌi ƐeleĐted ĐŽnfŽƵndeƌƐ fƌŽŵ the liteƌatƵƌe that ŵaǇ 
ƌeƐƵlt in ƉhǇƐiĐal iŵƉaiƌŵentƐ in a ŵeĐhaniƐŵ indeƉendent Žf I�h-�t͘ &inallǇ͕ ǁe did nŽt 
inǀeƐƟgate the iŵƉaĐt Žf the ŽďƐeƌǀed ƉhǇƐiĐal iŵƉaiƌŵentƐ Žn ;health-ƌelatedͿ ƋƵalitǇ Žf 
life Žf ŽƵƌ ƉaƟentƐ͘ YƵalitǇ Žf life ƌelieƐ Žn ŵanǇ faĐtŽƌƐ Žtheƌ than ƉhǇƐiĐal fƵnĐƟŽning͕ 
ƐƵĐh aƐ ĐƌiƟĐal illneƐƐ-indƵĐed ĐŽgniƟǀe dǇƐfƵnĐƟŽn Žƌ ƉŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌƐ͕ 
and geneƌal faĐtŽƌƐ liŬe age͕ Ɖƌe-eǆiƐƟng ĐŽ-ŵŽƌďidiƟeƐ and the aǀailaďilitǇ Žf ƐƵƉƉŽƌt 
ƌeƐŽƵƌĐeƐ andͬŽƌ ĐaƌegiǀeƌƐ͘ϯϰ͕ϯϳ 

dhe ƌeƐƵltƐ Žf thiƐ ƐtƵdǇ haǀe Ɛeǀeƌal iŵƉliĐaƟŽnƐ͘ tith a ďetteƌ ƵndeƌƐtanding Žf the lŽng-
teƌŵ iŵƉaĐt Žf I�h-�t͕ the ƉƌŽgnŽƐiƐ ŵaǇ ďe diƐĐƵƐƐed ŵŽƌe ƌeliaďlǇ ǁith ƉaƟentƐ and 
faŵilieƐ ďǇ neƵƌŽlŽgiƐtƐ and intenƐiǀiƐtƐ͘ DŽƌe infŽƌŵaƟŽn Žn ƉŽƐƐiďlǇ Ɖƌeǀentaďle ĐaƵƐeƐ 
Žf death in ƉaƟentƐ ǁith I�h-�t iƐ needed͘ &ƵƌtheƌŵŽƌe͕ ƉathŽƉhǇƐiŽlŽgiĐal ŵeĐhaniƐŵƐ 
leading tŽ I�h-�t and itƐ lŽng-teƌŵ ƐeƋƵelae ƐhŽƵld ďe ĐlaƌiĮed tŽ enaďle inteƌǀenƟŽnƐ 
ƉƌeǀenƟng Žƌ attenƵaƟng I�h-�t͘ ^tƌiĐt glǇĐeŵiĐ ĐŽntƌŽl and late iniƟaƟŽn Žf Ɖaƌenteƌal 
nƵtƌiƟŽn ŵaǇ Ɖƌeǀent deǀelŽƉŵent Žf I�h-�t͘ϯϴ͕ϯϵ InteƌǀenƟŽnƐ attenƵaƟng the ĐŽƵƌƐe Žf 
I�h-�t aƌe nŽt Ǉet aǀailaďle͘ �aƌlǇ ƌehaďilitaƟŽn ŵaǇ ďe inteƌeƐƟng aƐ thiƐ haƐ ďeen ƐhŽǁn 
tŽ iŵƉƌŽǀe fƵnĐƟŽnal ŽƵtĐŽŵe in geneƌal I�h ƉaƟentƐ͘ϰϬ

 
CO N CL U SIO N S  
te fŽƵnd͕ in ƉaƟentƐ ŵeĐhaniĐallǇ ǀenƟlated fŽƌ Ϯ daǇƐ Žƌ ŵŽƌe͕ that deǀelŽƉŵent Žf 
I�h-�t ǁaƐ indeƉendentlǇ aƐƐŽĐiated ǁith inĐƌeaƐed ƉŽƐt-I�h ŵŽƌtalitǇ and ĐliniĐallǇ 
ƌeleǀant lŽǁeƌ ƉhǇƐiĐal fƵnĐƟŽning at ϲ ŵŽnthƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͘ dheƐe ĮndingƐ 
iŵƉliĐate I�h-�t aƐ an iŵƉŽƌtant ŵediatŽƌ Žf ƉhǇƐiĐal iŵƉaiƌŵentƐ in ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal 
illneƐƐ͘ �Ɛ ƐƵĐh͕ ƐtƵdieƐ Žn ƉƌeǀenƟŽn Žƌ tƌeatŵent Žf I�h-�t aƌe ƵƌgentlǇ needed͘
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�cŬnoǁledgements  
dhe aƵthŽƌƐ ǁŽƵld liŬe tŽ thanŬ the ƉaƟentƐ fŽƌ theiƌ ƉaƌƟĐiƉaƟŽn and DenniƐ 'ŽŵŵeƌƐ͕ 
dineŬe ǀan ,eƵǀeln and :ƵƵltũe ^ŽŵŵeƌƐ fŽƌ theiƌ aƐƐiƐtanĐe ǁith the ŵeaƐƵƌeŵent Žf 
ŵanƵal ŵƵƐĐle Ɛtƌength͘ dhiƐ ƌeƐeaƌĐh ǁaƐ ƉeƌfŽƌŵed ǁithin the fƌaŵeǁŽƌŬ Žf the �enteƌ 
fŽƌ dƌanƐlaƟŽnal DŽleĐƵlaƌ DediĐine ;�dDD͖ ǁǁǁ͘Đtŵŵ͘nlͿ͕ ƉƌŽũeĐt D�Z^ ;gƌant ϬϰI-ϮϬϭͿ͘ 
 
Competing interests  
>t iƐ ƐƵƉƉŽƌted ďǇ a ƉeƌƐŽnal gƌant fƌŽŵ the EetheƌlandƐ KƌganiǌaƟŽn fŽƌ ,ealth ZeƐeaƌĐh 
and DeǀelŽƉŵent ;�ŽnDǁʹ�'I<K gƌant ;ƉƌŽũeĐt nƵŵďeƌ ϰϬ-ϬϬϳϬϯ-ϵϴ-ϭϭϲϯϲͿͿ͘ IEǀ^ 
ƌeĐeiǀed deƉaƌtŵental hŽnŽƌaƌia fŽƌ Ɛeƌǀing Žn ƐĐienƟĮĐ adǀiƐŽƌǇ ďŽaƌdƐ and a Ɛteeƌing 
ĐŽŵŵittee fŽƌ �^>-�ehƌing͘ dhe Žtheƌ aƵthŽƌƐ deĐlaƌe that theǇ haǀe nŽ ĐŽŵƉeƟng 
inteƌeƐtƐ͘
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ϭ͘ ^tatistical analyses  
Propensity score  
�eĐaƵƐe Žf the ƐaŵƉle Ɛiǌe͕ all a ƉƌiŽƌi deĮned ĐŽnfŽƵndeƌƐ fŽƌ the ŵƵlƟǀaƌiate ŵŽdelƐ 
ǁeƌe ƐƵŵŵaƌiǌed intŽ a ƉƌŽƉenƐitǇ ƐĐŽƌe͘ dhe ƉƌŽƉenƐitǇ ƐĐŽƌe ǁaƐ ĐalĐƵlated ƵƐing a 
lŽgiƐƟĐ ƌegƌeƐƐiŽn ŵŽdel ǁith I�h-�t aƐ the deƉendent ǀaƌiaďle and the ĐŽnfŽƵndeƌƐ aƐ 
the indeƉendent ǀaƌiaďleƐ͘ dhe ƌeƐƵlƟng ƉƌediĐted ǀalƵe Ɖeƌ ƉaƟent ǁaƐ tƌanƐfŽƌŵed tŽ 
the ƉƌŽďaďilitǇ ƐĐale ŵaŬing the ƉƌŽƉenƐitǇ ƐĐŽƌe͘ dhe ƉƌŽƉenƐitǇ ǁaƐ ƐƵďƐeƋƵentlǇ added 
aƐ an indeƉendent ǀaƌiaďle alŽng ǁith I�h-�t in the ŵƵlƟǀaƌiaďle analǇƐeƐ͘

Multivariable models  
dǁŽ diīeƌent ŵƵlƟǀaƌiaďle ŵŽdelƐ ǁeƌe ƵƐed in thiƐ ƐtƵdǇ͗ i͘e͘ a ŵƵlƟǀaƌiaďle �Žǆ 
ƉƌŽƉŽƌƟŽnal haǌaƌd ŵŽdel tŽ inǀeƐƟgate the indeƉendent eīeĐt Žf I�h-�t Žn ƉŽƐt-I�h 
ŵŽƌtalitǇ and a ŵƵlƟǀaƌiaďle lineaƌ ƌegƌeƐƐiŽn ŵŽdel tŽ inǀeƐƟgate he indeƉendent eīeĐt 
Žf I�h-�t Žn the ƉhǇƐiĐal fƵnĐƟŽning ;W&Ϳ dŽŵain ƐĐŽƌe͘ &Žƌ the ŵƵlƟǀaƌiaďle �Žǆ ŵŽdel͕ 
the Ɵŵe tŽ eǀent ǁaƐ ĮƌƐt ĐalĐƵlated fƌŽŵ the daǇ Žf I�h diƐĐhaƌge tŽ daǇ Žf death ƵƉ tŽ 
Ɛiǆ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ &ŽllŽǁ-ƵƉ data fŽƌ ŵŽƌtalitǇ ǁaƐ ĐŽŵƉlete fŽƌ all ƉaƟentƐ͘ 
Eeǆt͕ the ƉƌŽƉenƐitǇ ƐĐŽƌe and I�h�t ǁeƌe enteƌed in the �Žǆ ŵŽdel tŽ Žďtain an adũƵƐted 
haǌaƌd ƌaƟŽ͘ dhe ƉƌŽƉŽƌƟŽnalitǇ Žf the haǌaƌd ǁaƐ ǀeƌiĮed͘ &Žƌ the ŵƵlƟǀaƌiaďle lineaƌ 
ƌegƌeƐƐiŽn ŵŽdel͕ the W& dŽŵain ƐĐŽƌe ǁaƐ ƵƐed aƐ the deƉendent ǀaƌiaďle͘ �lthŽƵgh nŽt 
tƌƵlǇ a ĐŽnƟnƵŽƵƐ deƉendent ǀaƌiaďle͕ ŵŽdel aƐƐƵŵƉƟŽnƐ Žf nŽƌŵalitǇ ǁeƌe nŽt ǀiŽlated͘ 
I�h-�t and the ƉƌŽƉenƐitǇ ƐĐŽƌe ǁeƌe enteƌed aƐ indeƉendent ǀaƌiaďleƐ tŽ the ŵŽdel͘ dhe 
ŵean ƉƌediĐted eīeĐt Žf I�h-�t Žn the W& dŽŵain ƐĐŽƌe ;the ƌegƌeƐƐiŽn ĐŽeĸĐient ;ɴͿ 
ƌeƉŽƌted ǁith ϵϱй ĐŽnĮdenĐe inteƌǀalͿ ǁaƐ ƵƐed fŽƌ ƌeƉŽƌƟng͘

 
Ϯ͘ Zegression models  
Propensity score  
dhe fŽllŽǁing ƌegƌeƐƐiŽn fŽƌŵƵla ǁaƐ ƵƐed tŽ ĐalĐƵlate the ƉƌŽƉenƐitǇ ƐĐŽƌe 
“propensity score = predict(lrm( ICUAW~ age+ gender+ CCI+ max.sofa+ apacheIV+ 
sep.shock), type = ”fitted”)”͘ dhe fŽllŽǁing ŵŽdel ǁaƐ ƉƌŽdƵĐed͗   
 



 3

 IM
PACT O

F ICU
-ACQ

U
IRED W

EAKN
ESS O

N
 PHYSICAL FU

N
CTIO

N
IN

G

ϱϱ

sariable    Zegression coeĸcient   P  val u e 
inteƌĐeƉt     - ϰ͘ϳϯϲ    фϬ͘Ϭϭ 
age         Ϭ͘Ϭϯϰ      Ϭ͘ϬϮ 
gendeƌсfeŵale        Ϭ͘ϰϬϵ      Ϭ͘Ϯϴ 
��I      - Ϭ͘ϯϯϮ    фϬ͘Ϭϭ 
ŵaǆ͘ƐŽfa         Ϭ͘Ϯϳϰ    фϬ͘Ϭϭ 
aƉaĐheIs     - Ϭ͘ϬϬϰ      Ϭ͘ϲϭ 
ƐeƉ͘ƐhŽĐŬсǇeƐ         Ϭ͘ϮϴϬ      Ϭ͘ϱϬ 
model liŬelihood ratio test ;ɍ 2 )  4 1 . 5 3  (6  df )   < 0 . 0 1

��I͗ �haƌlƐŽn ĐŽ-ŵŽƌďidtǇ indeǆ͖ ^K&�͗ ^eƋƵenƟal Kƌgan &ailƵƌe ^ĐŽƌe͖ aƉaĐheIs͗ �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽ-
niĐ ,ealth �ǀalƵaƟŽn Is ƐĐŽƌe͖ df͗ degƌeeƐ Žf fƌeedŽŵ

 
Multivariable Cox proportional hazard model  
dhe fŽllŽǁing ƌegƌeƐƐiŽn fŽƌŵƵla ǁaƐ ƵƐed tŽ ĐalĐƵlate the haǌaƌd ƌaƟŽ “hazard ratio= 
coxph(surv.obj (observation time) ~ propensity score+ ICUAW)”͘ dhe fŽllŽǁing ŵŽdel ǁaƐ 
ƉƌŽdƵĐed͗ 

sariable    Zegression coeĸcient   P  val u e 
ƉƌŽƉenƐitǇ ƐĐŽƌe     - Ϭ͘ϮϭϮ      Ϭ͘ϴϯ 
I�h�t         ϭ͘ϮϵϮ      Ϭ͘Ϭϭ 
model liŬelihood ratio test ;ɍ 2 )     8 . 6 2  (2  df )     0 . 0 1  
 
I�h�t͗ IntenƐiǀe �aƌe hnit ʹ aĐƋƵiƌed ǁeaŬneƐƐ͖ df͗ degƌeeƐ Žf fƌeedŽŵ

 
 
Multivariable linear regression model  
dhe fŽllŽǁing ƌegƌeƐƐiŽn fŽƌŵƵla ǁaƐ ƵƐed tŽ ĐalĐƵlate the haǌaƌd ƌaƟŽ “regression 
coefficient = lm(SF36 physical functioning domain score ~ propensity score+ ICUAW)”͘ dhe 
fŽllŽǁing ŵŽdel ǁaƐ ƉƌŽdƵĐed͗ 

sariable    Zegression coeĸcient   P  val u e 
ƉƌŽƉenƐitǇ ƐĐŽƌe     - ϲ͘ϴϲϴ      Ϭ͘ϲϭ 
I�h�t      - ϭϲ͘ϲϴϰ      Ϭ͘ϬϮ 
&-statistic      ϰ͘ϰϵϵ ;Ϯ dfͿ     Ϭ͘Ϭϭ

I�h�t͗ IntenƐiǀe �aƌe hnit ʹ aĐƋƵiƌed ǁeaŬneƐƐ͖ df͗ degƌeeƐ Žf fƌeedŽŵ 
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ϭ͘  Eeedhaŵ DD͕ DaǀidƐŽn :͕ �Žhen ,͕ ,ŽƉŬinƐ ZK͕ teineƌt �͕ tƵnƐĐh ,͕ et al͘ IŵƉƌŽǀing 
lŽng-teƌŵ ŽƵtĐŽŵeƐ aŌeƌ diƐĐhaƌge fƌŽŵ intenƐiǀe Đaƌe Ƶnit͗ ƌeƉŽƌt fƌŽŵ a ƐtaŬehŽldeƌƐ͛ 
ĐŽnfeƌenĐe͘ �ƌit �aƌe Ded ϮϬϭϮ͖ϰϬ͗ϱϬϮʹϵ͘ 

Ϯ͘  ,eƌƌidge D^͕ danƐeǇ �D͕ DattĠ �͕ dŽŵlinƐŽn '͕ Diaǌ-'ƌanadŽƐ E͕ �ŽŽƉeƌ �͕ et al͘ &ƵnĐƟŽnal 
diƐaďilitǇ ϱ ǇeaƌƐ aŌeƌ aĐƵte ƌeƐƉiƌatŽƌǇ diƐtƌeƐƐ ƐǇndƌŽŵe͘ E �ngl : Ded ϮϬϭϭ͖ϯϲϰ͗ϭϮϵϯʹ
ϯϬϰ͘ 

ϯ͘  �ŽnnŽllǇ �͕ DenehǇ >͕ �ƌett ^͕ �lliŽtt D͕ ,aƌt E͘ �ǆeƌĐiƐe ƌehaďilitaƟŽn fŽllŽǁing hŽƐƉital 
diƐĐhaƌge in ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͗ an integƌaƟǀe ƌeǀieǁ͘ �ƌit �aƌe ϮϬϭϮ͖ϭϲ͗ ϮϮϲ͘ 

ϰ͘  ^teǀenƐ ZD͕ DŽǁdǇ Dt͕ DiĐhaelƐ Z<͕ Dendeǌ-delleǌ W�͕ WƌŽnŽǀŽƐt W:͕ Eeedhaŵ DD͘ 
EeƵƌŽŵƵƐĐƵlaƌ dǇƐfƵnĐƟŽn aĐƋƵiƌed in ĐƌiƟĐal illneƐƐ͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ͘ IntenƐiǀe �aƌe 
Ded ϮϬϬϳ͖ϯϯ͗ϭϴϳϲʹϵϭ͘

ϱ͘  ^teǀenƐ ZD͕ DaƌƐhall ^�͕ �Žƌnďlath DZ͕ ,ŽŬe �͕ Eeedhaŵ DD͕ De :Žnghe �͕ et al͘ � 
fƌaŵeǁŽƌŬ fŽƌ diagnŽƐing and ĐlaƐƐifǇing intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ͘ �ƌit �aƌe 
Ded ϮϬϬϵ͖ϯϳ͗^ϮϵϵʹϯϬϴ͘

ϲ͘  <ƌeƐƐ :W͕  ,all :�͘ I�h-aĐƋƵiƌed ǁeaŬneƐƐ and ƌeĐŽǀeƌǇ fƌŽŵ ĐƌiƟĐal illneƐƐ͘ E �ngl : Ded 
ϮϬϭϰ͖ϯϳϬ͗ϭϲϮϲʹϯϱ͘ 

ϳ͘   sanƉee '͕ ,eƌŵanƐ '͕ ̂ egeƌƐ :͕ 'ŽƐƐelinŬ Z͘ �ƐƐeƐƐŵent Žf liŵď ŵƵƐĐle Ɛtƌength in ĐƌiƟĐallǇ 
ill ƉaƟentƐ͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ͘ �ƌit �aƌe Ded ϮϬϭϰ͖ϰϮ͗ϳϬϭʹϭϭ͘ 

ϴ͘  &an �͕ DŽǁdǇ Dt͕ �ŽlantƵŽni �͕ Dendeǌ-delleǌ W�͕ ^eǀƌanƐŬǇ :�͕ ^hanhŽltǌ �͕ 
et al͘ WhǇƐiĐal ĐŽŵƉliĐaƟŽnƐ in aĐƵte lƵng inũƵƌǇ ƐƵƌǀiǀŽƌƐ͗ a tǁŽ-Ǉeaƌ lŽngitƵdinal 
ƉƌŽƐƉeĐƟǀe ƐtƵdǇ͘ �ƌit �aƌe Ded ϮϬϭϰ͖ϰϮ͗ϴϰϵʹϱϵ͘ 

ϵ͘  �li E�͕ K͛�ƌien :D͕ ,Žīŵann ^W͕  WhilliƉƐ '͕ 'aƌland �͕ &inleǇ :�t͕ et al͘ �ĐƋƵiƌed 
ǁeaŬneƐƐ͕ handgƌiƉ Ɛtƌength͕ and ŵŽƌtalitǇ in ĐƌiƟĐallǇ ill ƉaƟentƐ͘ �ŵ : ZeƐƉiƌ �ƌit �aƌe 
Ded ϮϬϬϴ͖ϭϳϴ͗Ϯϲϭʹϴ͘ 

ϭϬ͘  ^haƌƐhaƌ d͕ �aƐtƵũi-'aƌin ^͕ ^teǀenƐ ZD͕ DƵƌand D-�͕ DaliƐƐin I͕ ZŽdƌigƵeǌ W͕  et al͘ WƌeƐenĐe 
and ƐeǀeƌitǇ Žf intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ƉaƌeƐiƐ at Ɵŵe Žf aǁaŬening aƌe aƐƐŽĐiated 
ǁith inĐƌeaƐed intenƐiǀe Đaƌe Ƶnit and hŽƐƉital ŵŽƌtalitǇ͘ �ƌit �aƌe Ded ϮϬϬϵ͖ϯϳ͗ϯϬϰϳʹϱϯ͘
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ϭϭ͘  ,eƌŵanƐ '͕ san DeĐhelen ,͕ �leƌĐŬǆ �͕ sanhƵlleďƵƐĐh d͕ DeƐŽtten D͕ tilŵeƌ �͕ et al͘ 
�ĐƵte ŽƵtĐŽŵeƐ and ϭ-Ǉeaƌ ŵŽƌtalitǇ Žf intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ͘ � ĐŽhŽƌt 
ƐtƵdǇ and ƉƌŽƉenƐitǇ-ŵatĐhed analǇƐiƐ͘ �ŵ : ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϭϰ͖ϭϵϬ͗ϰϭϬʹϮϬ͘

ϭϮ͘  san ^ǁieten :�͕ <ŽƵdƐtaal W:͕ siƐƐeƌ D�͕ ^ĐhŽƵten ,:͕ ǀan 'iũn :͘ InteƌŽďƐeƌǀeƌ  agƌeeŵent 
fŽƌ the aƐƐeƐƐŵent Žf handiĐaƉ in ƐtƌŽŬe ƉaƟentƐ͘ ^tƌŽŬe ϭϵϴϴ͖ϭϵ͗ϲϬϰʹϳ͘

ϭϯ͘  ^eƐƐleƌ �E͕ 'ŽƐnell D^͕ 'ƌaƉ D:͕ �ƌŽƉhǇ 'D͕ K͛Eeal Ws͕ <eane <�͕ et al͘ dhe ZiĐhŵŽnd 
�gitaƟŽn-^edaƟŽn ^Đale͗ ǀaliditǇ and ƌeliaďilitǇ in adƵlt intenƐiǀe Đaƌe Ƶnit ƉaƟentƐ͘ �ŵ : 
ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϬϮ͖ϭϲϲ͗ϭϯϯϴʹϰϰ͘ 

ϭϰ͘  taƌe :�͕ ^heƌďŽƵƌne �D͘ dhe DK^ ϯϲ-iteŵ ƐhŽƌt-fŽƌŵ health ƐƵƌǀeǇ ;^&-ϯϲͿ͘ I͘ �ŽnĐeƉtƵal 
fƌaŵeǁŽƌŬ and iteŵ ƐeleĐƟŽn͘ Ded �aƌe ϭϵϵϮ͖ϯϬ͗ϰϳϯʹϴϯ͘

ϭϱ͘  �aƌŽnƐŽn E<͕ DƵlleƌ D͕ �Žhen WD͕ �ƐƐinŬ-�Žt D>͕ &eŬŬeƐ D͕ ^andeƌŵan Z͕ et al͘ 
dƌanƐlaƟŽn͕ ǀalidaƟŽn͕ and nŽƌŵing Žf the DƵtĐh langƵage ǀeƌƐiŽn Žf the ^&-ϯϲ ,ealth 
^ƵƌǀeǇ in ĐŽŵŵƵnitǇ and ĐhƌŽniĐ diƐeaƐe ƉŽƉƵlaƟŽnƐ͘ : �lin �ƉideŵiŽl ϭϵϵϴ͖ϱϭ͗ϭϬϱϱʹϲϴ͘ 

ϭϲ͘  �ŵeƌiĐan �Žllege Žf �heƐt WhǇƐiĐianƐͬ^ŽĐietǇ Žf �ƌiƟĐal �aƌe DediĐine �ŽnƐenƐƵƐ 
�ŽnfeƌenĐe͘ DeĮniƟŽnƐ fŽƌ ƐeƉƐiƐ and Žƌgan failƵƌe and gƵidelineƐ fŽƌ the ƵƐe Žf innŽǀaƟǀe 
theƌaƉieƐ in ƐeƉƐiƐ͘ �ƌit �aƌe Ded ϭϵϵϮ͖ϮϬ͗ϴϲϰʹϳϰ͘ 

ϭϳ͘   �nnane D͕ �elliƐƐant �͕ �aǀaillŽn :-D͘ ^eƉƟĐ ƐhŽĐŬ͘ >anĐet ϮϬϬϱ͖ϯϲϱ͗ϲϯʹϳϴ͘ 

ϭϴ͘  �eƌnaƌd 'Z͕ �ƌƟgaƐ �͕ �ƌighaŵ <>͕ �aƌlet :͕ &alŬe <͕ ,ƵdƐŽn >͕ et al͘ ZeƉŽƌt Žf the �ŵeƌiĐan-
�ƵƌŽƉean �ŽnƐenƐƵƐ ĐŽnfeƌenĐe Žn aĐƵte ƌeƐƉiƌatŽƌǇ diƐtƌeƐƐ ƐǇndƌŽŵe͗ deĮniƟŽnƐ͕ 
ŵeĐhaniƐŵƐ͕ ƌeleǀant ŽƵtĐŽŵeƐ͕ and ĐliniĐal tƌial ĐŽŽƌdinaƟŽn͘ �ŽnƐenƐƵƐ �Žŵŵittee͘ : 
�ƌit �aƌe ϭϵϵϰ͖ϵ͗ϳϮʹϴϭ͘ 

ϭϵ͘  YƵan ,͕ >i �͕ �ŽƵƌiƐ �D͕ &ƵƐhiŵi <͕ 'ƌahaŵ W͕  ,ideƌ W͕  et al͘ hƉdaƟng and ǀalidaƟng the 
�haƌlƐŽn �ŽŵŽƌďiditǇ indeǆ and ƐĐŽƌe fŽƌ ƌiƐŬ adũƵƐtŵent in hŽƐƉital diƐĐhaƌge aďƐtƌaĐtƐ 
ƵƐing data fƌŽŵ ϲ �ŽƵntƌieƐ͘ �ŵ : �ƉideŵiŽl ϮϬϭϭ͖ϭϳϯ͗ϲϳϲʹϴϮ͘ 

ϮϬ͘  tilliaŵƐ d�͕ DŽďď ':͕ &inn :�͕ <nƵiŵan Dt͕ 'eelhŽed �͕ >ee <z͕ et al͘ DeteƌŵinantƐ Žf 
lŽng-teƌŵ ƐƵƌǀiǀal aŌeƌ intenƐiǀe Đaƌe͘ �ƌit �aƌe Ded ϮϬϬϴ͖ϯϲ͗ϭϱϮϯʹϯϬ͘

Ϯϭ͘  DŽǁdǇ Dt͕ �id DW͕  ^edƌaŬǇan �͕ Dendeǌ-delleǌ W�͕ WƌŽnŽǀŽƐt W:͕ ,eƌƌidge D^͕ et al͘ 
YƵalitǇ Žf life in adƵlt ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ Žf the liteƌatƵƌe͘ 
IntenƐiǀe �aƌe Ded ϮϬϬϱ͖ϯϭ͗ϲϭϭʹϮϬ͘ 
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ϮϮ͘  �lliŽtt D͕ DenehǇ >͕ �eƌneǇ ̂ ͕ �liƐŽn :�͘ �ƐƐeƐƐing ƉhǇƐiĐal fƵnĐƟŽn and aĐƟǀitǇ fŽƌ ƐƵƌǀiǀŽƌƐ 
Žf a ĐƌiƟĐal illneƐƐ͗ a ƌeǀieǁ Žf inƐtƌƵŵentƐ͘ �ƵƐt �ƌit �aƌe ϮϬϭϭ͖Ϯϰ͗ϭϱϱʹϲϲ͘ 

Ϯϯ͘  �ŽntŽƉŽƵlŽƐ-IŽannidiƐ D'͕ <aƌǀŽƵni �͕ <ŽƵƌi I͕ IŽannidiƐ :W�͘ ZeƉŽƌƟng and inteƌƉƌetaƟŽn 
Žf ^&-ϯϲ ŽƵtĐŽŵeƐ in ƌandŽŵiƐed tƌialƐ͗ ƐǇƐteŵaƟĐ ƌeǀieǁ͘ �D: ϮϬϬϵ͖ϯϯϴ͗aϯϬϬϲ͘

Ϯϰ͘  ,ŽƵgh �>͕ ^ǁeƌƐie ,:͕ �aldǁell �^͕ ZŽďinƐŽn >Z͘ ,ŽƐƉital and ϲ ŵŽnth ŽƵtĐŽŵeƐ Žf I�h 
aĐƋƵiƌed neƵƌŽŵƵƐĐƵlaƌ dǇƐfƵnĐƟŽn in ƉaƟentƐ ǁith aĐƵte lƵng inũƵƌǇ͘ �ŵ : ZeƐƉiƌ �ƌit 
�aƌe Ded ϮϬϭϬ͗�ϱϯϱϳ͘  

Ϯϱ͘  ,ŽĬƵiƐ :'D͕ ̂ ƉƌŽnŬ W�͕ ǀan ^tel ,&͕  ̂ ĐhƌiũǀeƌƐ �:W͕  �aŬŬeƌ :͘ YƵalitǇ Žf life ďefŽƌe intenƐiǀe 
Đaƌe Ƶnit adŵiƐƐiŽn iƐ a ƉƌediĐtŽƌ Žf ƐƵƌǀiǀal͘ �ƌit �aƌe ϮϬϬϳ͖ϭϭ͗Zϳϴ͘ 

Ϯϲ͘  De :Žnghe �͕ �aƐtƵũi-'aƌin ^͕ ^haƌƐhaƌ d͕ KƵƟn ,͕ �ƌŽĐhaƌd >͘ DŽeƐ I�h-aĐƋƵiƌed ƉaƌeƐiƐ 
lengthen ǁeaning fƌŽŵ ŵeĐhaniĐal ǀenƟlaƟŽn͍ IntenƐiǀe �aƌe Ded ϮϬϬϰ͖ϯϬ͗ϭϭϭϳʹϮϭ͘

Ϯϳ͘   De :Žnghe �͕ ^haƌƐhaƌ d͕ >efaƵĐheƵƌ :-W͕  �Ƶthieƌ &-:͕ DƵƌand-�aleƐŬi I͕ �ŽƵƐƐaƌƐaƌ D͕ et 
al͘ WaƌeƐiƐ aĐƋƵiƌed in the intenƐiǀe Đaƌe Ƶnit͗ a ƉƌŽƐƉeĐƟǀe ŵƵlƟĐenteƌ ƐtƵdǇ͘ :�D� 
ϮϬϬϮ͖Ϯϴϴ͗Ϯϴϱϵʹϲϳ͘

Ϯϴ͘  tieƐŬe >͕ �han Win zin DZWW͕  seƌhaŵŵe �͕ ^ĐhƵltǌ D:͕ ǀan ^ĐhaiŬ IE͕ ,Žƌn :͘ �ƵtŽnŽŵiĐ 
dǇƐfƵnĐƟŽn in I�h-aĐƋƵiƌed ǁeaŬneƐƐ͗ a ƉƌŽƐƉeĐƟǀe ŽďƐeƌǀaƟŽnal ƉilŽt ƐtƵdǇ͘ IntenƐiǀe 
�aƌe Ded ϮϬϭϯ͖ϯϵ͗ϭϲϭϬʹϳ͘

Ϯϵ͘  dƌaĐeǇ <:͘ ZeŇeǆ ĐŽntƌŽl Žf iŵŵƵnitǇ͘ Eat Zeǀ IŵŵƵnŽl͘ ϮϬϬϵ͖ϵ͗ϰϭϴʹϮϴ͘ 

ϯϬ͘  ^Đhŵidt ,͕ Dƺlleƌ-teƌdan h͕ ,Žīŵann d͕ &ƌanĐiƐ DW͕  WieƉŽli D&͕  ZaƵĐhhaƵƐ D͕ et al͘ 
�ƵtŽnŽŵiĐ dǇƐfƵnĐƟŽn ƉƌediĐtƐ ŵŽƌtalitǇ in ƉaƟentƐ ǁith ŵƵlƟƉle Žƌgan dǇƐfƵnĐƟŽn 
ƐǇndƌŽŵe Žf diīeƌent age gƌŽƵƉƐ͘ �ƌit �aƌe Ded ϮϬϬϱ͖ϯϯ͗ϭϵϵϰʹϮϬϬϮ͘ 

ϯϭ͘  >atƌŽniĐŽ E͕ ^hehƵ I͕ ^eghelini �͘ EeƵƌŽŵƵƐĐƵlaƌ ƐeƋƵelae Žf ĐƌiƟĐal illneƐƐ͘ �Ƶƌƌ KƉin �ƌit 
�aƌe ϮϬϬϱ͖ϭϭ͗ϯϴϭʹϵϬ͘ 

ϯϮ͘  'Ƶaƌneƌi �͕ �eƌtŽlini '͕ >atƌŽniĐŽ E͘ >Žng-teƌŵ ŽƵtĐŽŵe in ƉaƟentƐ ǁith ĐƌiƟĐal illneƐƐ 
ŵǇŽƉathǇ Žƌ neƵƌŽƉathǇ͗ the Italian ŵƵlƟĐentƌe �ZIDzE� ƐtƵdǇ͘ : EeƵƌŽl EeƵƌŽƐƵƌg 
WƐǇĐhiatƌǇ ϮϬϬϴ͖ϳϵ͗ϴϯϴʹϰϭ͘ 

ϯϯ͘  InƟƐŽ D͕ �ŵŽƌƵƐŽ >͕ �aƌƌelli D͕ Waǌienǌa >͕ �aƐĐiani D͕ 'ƌiŵaldi '͕ et al͘ >Žng-teƌŵ 
fƵnĐƟŽnal ŽƵtĐŽŵe and health ƐtatƵƐ Žf ƉaƟentƐ ǁith ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽŵǇŽƉathǇ͘ 
�Đta EeƵƌŽl ^Đand ϮϬϭϬ͖ϭϮϯ͗Ϯϭϭʹϵ͘ 
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A B STR A CT
 
Kbũectiǀe  
dhe aiŵ Žf thiƐ ǁŽƌŬ ǁaƐ tŽ ĐŽŵƉaƌe the ƉaƟent-ƌeƉŽƌted fƵnĐƟŽnal health ƐtatƵƐ ǁith 
ƌegaƌd tŽ ƉhǇƐiĐal͕ ƉƐǇĐhŽlŽgiĐal͕ and ƐŽĐial fƵnĐƟŽning Žf intenƐiǀe Đaƌe Ƶnit ;I�hͿ ƐƵƌǀiǀŽƌƐ 
ǁith and ǁithŽƵt I�h-aĐƋƵiƌed ǁeaŬneƐƐ ;I�h-�tͿ͘
 
�esign  
^ingle-Đenteƌ ƉƌŽƐƉeĐƟǀe ƐtƵdǇ in I�h ƉaƟentƐ ǁhŽ ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated fŽƌ ŵŽƌe 
than Ϯ daǇƐ and ǁhŽ ƐƵƌǀiǀed tŽ I�h diƐĐhaƌge͘ &ƵnĐƟŽnal health ƐtatƵƐ ǁaƐ aƐƐeƐƐed 
at ϯ͕ ϲ͕ and ϭϮ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͕ ƵƐing the ^iĐŬneƐƐ IŵƉaĐt WƌŽĮle ϲϴ ;^IWϲϴͿ͘ 
dhe indeƉendent eīeĐt Žf I�h-�t Žn iŵƉaiƌed fƵnĐƟŽnal ƐtatƵƐ ;^IWϲϴ ƐĐŽƌeƐ х ϮϬͿ ǁaƐ 
analǇǌed ƵƐing a ŵƵlƟǀaƌiaďle lŽgiƐƟĐ ƌegƌeƐƐiŽn ŵŽdel͘
 
R esu l ts  
� tŽtal Žf ϭϯϯ ƉaƟentƐ ǁeƌe inĐlƵded͕ ϲϬ ǁith I�h-�t͘ IntenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed 
ǁeaŬneƐƐ ǁaƐ an indeƉendent ƉƌediĐtŽƌ fŽƌ iŵƉaiƌed fƵnĐƟŽnal health ƐtatƵƐ at ϯ ŵŽnthƐ 
aŌeƌ I�h diƐĐhaƌge ;ŽddƐ ƌaƟŽ͕ Ϭ͘Ϯϳ͖ ϵϱй ĐŽnĮdenĐe inteƌǀal͕ Ϭ͘Ϭϴ-Ϭ͘ϵϰ͖ P с Ϭ͘ϬϰͿ ďƵt 
nŽt at ϲ and ϭϮ ŵŽnthƐ͘ WhǇƐiĐal fƵnĐƟŽning ǁaƐ ƐigniĮĐantlǇ ŵŽƌe iŵƉaiƌed in ƉaƟentƐ 
ǁith I�h-�t at ϯ and ϭϮ ŵŽnthƐ͘ WƐǇĐhŽlŽgiĐal fƵnĐƟŽning and ƐŽĐial fƵnĐƟŽning ǁeƌe 
ĐŽŵƉaƌaďle ďetǁeen the gƌŽƵƉƐ͕ ǁith little ƌeƐtƌiĐƟŽnƐ in ƉƐǇĐhŽlŽgiĐal fƵnĐƟŽning͕ and 
Ɛeǀeƌe lŽng-laƐƟng ƌeƐtƌiĐƟŽnƐ in ƐŽĐial fƵnĐƟŽning͘
 
Conc l u sions  
dhe ĮndingƐ Žf thiƐ ƐtƵdǇ Ƶƌge the need tŽ deǀelŽƉ inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn 
inteƌǀenƟŽnƐ fŽƌ I�h ƐƵƌǀiǀŽƌƐ͕ ǁhiĐh ƐhŽƵld ďe ĐŽnƟnƵed aŌeƌ hŽƐƉital diƐĐhaƌge͘
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IN TR O D U CTIO N   
^Ƶƌǀiǀal fƌŽŵ ĐƌiƟĐal illneƐƐ haƐ iŵƉƌŽǀed dƌaŵaƟĐallǇ Žǀeƌ the ƉaƐt ϮϬ ǇeaƌƐ͕ leading tŽ 
gƌŽǁing aǁaƌeneƐƐ Žf the lŽng-laƐƟng ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal ĐŽŵƉliĐaƟŽnƐ͕ and the 
ƌedƵĐed health-ƌelated ƋƵalitǇ Žf life in intenƐiǀe Đaƌe Ƶnit ;I�hͿ ƐƵƌǀiǀŽƌƐ͘ϭ-ϯ IntenƐiǀe Đaƌe 
Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ ;I�h-�tͿ iƐ a fƌeƋƵentlǇ ŽĐĐƵƌƌing neƵƌŽŵƵƐĐƵlaƌ ĐŽŵƉliĐaƟŽn 
in ĐƌiƟĐallǇ ill ƉaƟentƐ͕ ǁith an eƐƟŵated inĐidenĐe Žf ϰϲй ;ϵϱй ĐŽnĮdenĐe inteƌǀal͕ ϰϯ-
ϰϵͿ in ƉaƟentƐ ǁith ƐeƉƐiƐ͕ ƉƌŽlŽnged ŵeĐhaniĐal ǀenƟlaƟŽn͕ Žƌ ŵƵlƟƉle Žƌgan failƵƌe͘ϰ 
IntenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ iƐ deĮned aƐ ŵƵƐĐle ǁeaŬneƐƐ that deǀelŽƉƐ aŌeƌ 
the ŽnƐet Žf ĐƌiƟĐal illneƐƐ and iƐ diagnŽƐed ďǇ ŵanƵal ŵƵƐĐle Ɛtƌength aƐƐeƐƐŵent͘ϱ͕ϲ It 
Đan ďe fƵƌtheƌ diīeƌenƟated intŽ ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽƉathǇ͕ ĐƌiƟĐal illneƐƐ ŵǇŽƉathǇ͕ 
Žƌ a ĐŽŵďinaƟŽn Žf ďŽth ;ĐƌiƟĐal illneƐƐ neƵƌŽ-ŵǇŽƉathǇͿ͘ϲ͕ϳ dhe eǆaĐt ƉathŽƉhǇƐiŽlŽgiĐal 
ŵeĐhaniƐŵƐ ƵndeƌlǇing I�h-�t haǀe nŽt Ǉet ďeen fƵllǇ elƵĐidated ďƵt aƌe ďelieǀed 
tŽ ďe ŵƵlƟfaĐtŽƌial͕ inĐlƵding ŵiĐƌŽǀaƐĐƵlaƌ iƐĐheŵia͕ ĐataďŽliƐŵ͕ and iŵŵŽďilitǇ͘ϱ 
WƌeǀiŽƵƐ ƐtƵdieƐ ƐhŽǁed that I�h-�t iƐ aƐƐŽĐiated ǁith inĐƌeaƐed ƉhǇƐiĐal liŵitaƟŽnƐ 
and ŵŽƌtalitǇ͘ϱ͕ϴ͕ϵ WhǇƐiĐal liŵitaƟŽnƐ͕ in tƵƌn͕ Đan lead tŽ lŽng-laƐƟng ƌeƐtƌiĐƟŽnƐ in 
ƉaƌƟĐiƉaƟŽn͘ �ƉƉƌŽǆiŵatelǇ ϱϬй Žf ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ haǀe nŽt ƌetƵƌned tŽ 
ǁŽƌŬ ϭ Ǉeaƌ aŌeƌ I�h diƐĐhaƌge͘ϭϬ-ϭϮ �aƌlǇ ƌehaďilitaƟŽn in the I�hϭϯ and ďeǇŽnd hŽƐƉital 
diƐĐhaƌgeϭϰ-ϭϳ iƐ ƌeĐŽŵŵended tŽ ƌedƵĐe ƉhǇƐiĐal deĐŽndiƟŽning and iŵƉƌŽǀe fƵnĐƟŽnal 
ŽƵtĐŽŵe in I�h ƐƵƌǀiǀŽƌƐ͘ dheƐe ƐtƵdieƐ͕ hŽǁeǀeƌ͕  did nŽt diīeƌenƟate ďetǁeen I�h 
ƐƵƌǀiǀŽƌƐ ǁith and ǁithŽƵt I�h-�t͕ and ŽnlǇ fŽĐƵƐed Žn ƉhǇƐiĐal fƵnĐƟŽning͘ �n ŽƉƟŵal 
ŵƵlƟdiƐĐiƉlinaƌǇ Đaƌe ƉathǁaǇ͕ integƌaƟng the ϯ health dŽŵainƐ ;i͘e͕͘ ƉhǇƐiĐal͕ ƉƐǇĐhŽlŽgiĐal͕ 
and ƐŽĐialͿ deƐĐƌiďed ďǇ the tŽƌld ,ealth KƌganiǌaƟŽnϭϴ haƐ Ǉet tŽ ďe deteƌŵined͘   
dŽ ƐƵƉƉŽƌt infŽƌŵed deĐiƐiŽn ŵaŬing ĐŽnĐeƌning the ƌehaďilitaƟŽn Đaƌe ƉathǁaǇ fŽƌ I�h 
ƐƵƌǀiǀŽƌƐ aŌeƌ I�h and hŽƐƉital diƐĐhaƌge͕ ŵŽƌe inƐight in lŽng-teƌŵ fƵnĐƟŽnal ƌeĐŽǀeƌǇ Žf 
ƉaƟentƐ ǁith and ǁithŽƵt I�h-�t iƐ needed͘ dheƌefŽƌe͕ the ŽďũeĐƟǀe Žf the ƉƌeƐent ƐtƵdǇ 
ǁaƐ tŽ ĐŽŵƉaƌe the ĐŽƵƌƐe Žf fƵnĐƟŽnal ƌeĐŽǀeƌǇ ǁith ƌegaƌd tŽ ƉhǇƐiĐal͕ ƉƐǇĐhŽlŽgiĐal͕ 
and ƐŽĐial fƵnĐƟŽning͕ in a geneƌal ƉŽƉƵlaƟŽn Žf I�h ƐƵƌǀiǀŽƌƐ ǁith and ǁithŽƵt I�h-�t͘ 
It ǁaƐ hǇƉŽtheƐiǌed that ƉaƟentƐ ǁith I�h-�t ǁŽƵld haǀe ǁŽƌƐe fƵnĐƟŽnal ƐtatƵƐ dƵƌing 
the ĮƌƐt Ǉeaƌ aŌeƌ I�h diƐĐhaƌge ĐŽŵƉaƌed tŽ ƉaƟentƐ ǁithŽƵt I�h-�t͘ 

 
M E TH O D S  
^tudy �esign͕ ^eƫng͕ and Warticipants   
� Ɛingle-Đenteƌ͕  ƉƌŽƐƉeĐƟǀe͕ lŽngitƵdinal ĐŽhŽƌt ƐtƵdǇ ǁaƐ ĐŽndƵĐted ďetǁeen DaǇ ϮϬϭϭ 
and :anƵaƌǇ ϮϬϭϰ in the �ĐadeŵiĐ DediĐal �enteƌ ;�D�Ϳ in �ŵƐteƌdaŵ͕ the EetheƌlandƐ͘ 
ZeƐƵltƐ ƌegaƌding the iŵƉaĐt Žf I�h-�t Žn ƉhǇƐiĐal fƵnĐƟŽning and ŵŽƌtalitǇ at ϲ ŵŽnthƐ 
haǀe ďeen deƐĐƌiďed ƉƌeǀiŽƵƐlǇ͘ϵ EeǁlǇ adŵitted adƵlt ;age ϭϴ ǇeaƌƐ Žƌ ŽldeƌͿ ƉaƟentƐ͕ 
ǁhŽ ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated fŽƌ Ϯ daǇƐ Žƌ ŵŽƌe at the teƌƟaƌǇ ŵiǆed ŵediĐal-
ƐƵƌgiĐal I�h͕ and ǁhŽ ƐƵƌǀiǀed tŽ I�h diƐĐhaƌge͕ ǁeƌe inĐlƵded͘ WaƟentƐ ǁith neƵƌŽlŽgiĐal 
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ĐŽndiƟŽnƐ ;e͘g͕͘ neƵƌŽŵƵƐĐƵlaƌ diƐŽƌdeƌƐ͕ ƐtƌŽŬe͕ ƐƉinal ĐŽƌd leƐiŽnƐ͕ and ŽƵt-Žf-hŽƐƉital 
ĐaƌdiaĐ aƌƌeƐtͿ aƐ ƌeaƐŽn fŽƌ adŵiƐƐiŽn͕ and ƉaƟentƐ ǁith ƉŽŽƌ fƵnĐƟŽnal ƐtatƵƐ ďefŽƌe 
I�h adŵiƐƐiŽn ;ŵŽdiĮed ZanŬin ƐĐŽƌe ш ϰͿϭϵ ǁeƌe eǆĐlƵded͘ WaƟentƐ ǁith ƉƌeeǆiƐƟng 
neƵƌŽŵƵƐĐƵlaƌ diƐŽƌdeƌƐ ǁith a ZanŬin ƐĐŽƌe Žf leƐƐ than ϰ nŽt leading tŽ I�h adŵiƐƐiŽn 
ǁeƌe inĐlƵded in thiƐ ƐtƵdǇ͘ then ŵanƵal ŵƵƐĐle Ɛtƌength ĐŽƵld nŽt ďe aƐƐeƐƐed ďeĐaƵƐe  
Žf ƉƌŽlŽnged deliƌiƵŵ Žƌ liŵited attenƟǀeneƐƐ tŽ fŽllŽǁ inƐtƌƵĐƟŽnƐ͕ ƉaƟentƐ ǁeƌe eǆĐlƵded͕ 
aƐ ǁell aƐ ƉaƟentƐ ǁhŽ ǁeƌe Ƶnaďle tŽ ĐŽŵƉlete the DƵtĐh ƋƵeƐƟŽnnaiƌeƐ͘ �Ɛ an integƌal 
Ɖaƌt Žf Đaƌe͕ all ƉaƟentƐ ƌeĐeiǀed eaƌlǇ ƌehaďilitaƟŽn in the I�h͕ ĐŽnƐiƐƟng Žf dailǇ ƉaƐƐiǀe 
ƌange Žf ŵŽƟŽn eǆeƌĐiƐeƐ ;inĐlƵding ƉaƐƐiǀe ĐǇĐlingͿ fŽƌ ƵnĐŽnƐĐiŽƵƐ ƉaƟentƐ͕ and aĐƟǀe 
eǆeƌĐiƐe theƌaƉǇ ;e͘g͕͘ in-ďed eǆeƌĐiƐeƐ͕ aĐƟǀe ĐǇĐling͕ ďalanĐe tƌaining at the edge Žf the 
ďed͕ ŽƵt-Žf-ďed ŵŽďiliǌaƟŽn͕ Ɛtanding͕ ǁalŬingͿ aƐ ƐŽŽn aƐ ƉŽƐƐiďle͘ϮϬ Ktheƌ ƌehaďilitaƟŽn 
inteƌǀenƟŽnƐ͕ ƐƵĐh aƐ ŽĐĐƵƉaƟŽnal theƌaƉǇ͕ ƐƉeeĐh theƌaƉǇ͕ Žƌ ƉƐǇĐhŽlŽgiĐal ƐƵƉƉŽƌt 
ǁeƌe iniƟated if ƌeƋƵiƌed͘ �Ōeƌ tƌanƐfeƌ tŽ a ƌegƵlaƌ ǁaƌd͕ the ƌehaďilitaƟŽn tƌeatŵent ǁaƐ 
ĐŽnƟnƵed ƵnƟl hŽƐƉital diƐĐhaƌge͘ dhe inƐƟtƵƟŽnal ƌeǀieǁ ďŽaƌd Žf the �ĐadeŵiĐ DediĐal 
�enteƌ͕  hniǀeƌƐitǇ Žf �ŵƐteƌdaŵ͕ the EetheƌlandƐ͕ ǁaǀed the need fŽƌ infŽƌŵed ĐŽnƐent 
ďeĐaƵƐe Žf the nŽnintƌƵƐiǀe natƵƌe Žf thiƐ ƐtƵdǇ ;D�d� ϭϬͬϮϭϵͿ͘ ^Ɵll͕ ǀeƌďal andͬŽƌ ǁƌitten 
infŽƌŵed ĐŽnƐent Žf all ƐƵƌǀiǀing ƉaƟentƐ ǁaƐ Žďtained͘ 

A ssessment of  ICU -A W   
IntenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ ǁaƐ diagnŽƐed ƵƐing ŵanƵal ŵƵƐĐle Ɛtƌength teƐƟng͕ 
ǁhiĐh iƐ the ĐƵƌƌent diagnŽƐƟĐ ƌefeƌenĐe Ɛtandaƌd͘ϲ͕Ϯϭ �Ɛ Ɖaƌt Žf ƌŽƵƟne Đaƌe͕ ƉhǇƐiĐal 
theƌaƉiƐtƐ ƉeƌfŽƌŵed ŵanƵal ŵƵƐĐle Ɛtƌength aƐƐeƐƐŵentƐ ƵƐing the DediĐal ZeƐeaƌĐh 
�ŽƵnĐil ;DZ�Ϳ ƐĐale ǁhen ƉaƟentƐ ǁeƌe aǁaŬe ;ZiĐhŵŽnd �gitaƟŽn ^edaƟŽn ^ĐaleϮϮ 
ďetǁeen -ϭ and нϭͿ and attenƟǀe ;aďle tŽ fŽllŽǁ ǀeƌďal ĐŽŵŵandƐ ƵƐing tŽngƵe Žƌ eǇelidƐͿ͘ 
dhe DZ� ƐĐŽƌeƐ Žf ϲ diīeƌent ŵƵƐĐle gƌŽƵƉƐ ǁeƌe aƐƐeƐƐed ďilateƌallǇ͗ ƐhŽƵldeƌ aďdƵĐƟŽn͕ 
elďŽǁ ŇeǆiŽn͕ ǁƌiƐt dŽƌƐiŇeǆiŽn͕ hiƉ ŇeǆiŽn͕ Ŭnee eǆtenƐiŽn͕ and anŬle dŽƌƐiŇeǆiŽn͘ dŽ 
aĐhieǀe diagnŽƐƟĐ aĐĐƵƌaĐǇ͕ DZ� ƐƵŵ ƐĐŽƌe ǁaƐ aƐƐeƐƐed ďǇ diīeƌent theƌaƉiƐtƐ and 
neƵƌŽlŽgiƐtƐ ;>͘t͕͘ :͘,͘Ϳ Žn Ϯ Žƌ ŵŽƌe ŽĐĐaƐiŽnƐ ƐeƉaƌated ďǇ ŵŽƌe than Ϯϰ hŽƵƌƐ͘ IntenƐiǀe 
Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ ǁaƐ deĮned aƐ an DZ� ƐƵŵ ƐĐŽƌe leƐƐ than ϰϴ Žf ϲϬ ;aǀeƌage 
DZ� ƐĐŽƌe ф ϰ in teƐted ŵƵƐĐle gƌŽƵƉƐͿ͘ϲ 

O u tc ome M easu res  
�efŽƌe ĐŽntaĐƟng the ƉaƟent͕ fŽƌ eaĐh fŽllŽǁ-ƵƉ ŵeaƐƵƌeŵent at ϯ͕ ϲ͕ and ϭϮ ŵŽnthƐ 
aŌeƌ I�h diƐĐhaƌge͕ the ƉaƟent ƌeĐŽƌdƐ ǁeƌe ǀeƌiĮed ǁhetheƌ ƉaƟentƐ ǁeƌe ƐƟll aliǀe͘ 
&ƵnĐƟŽnal health ƐtatƵƐ ǁaƐ aƐƐeƐƐed ƵƐing the ^iĐŬneƐƐ IŵƉaĐt WƌŽĮle ϲϴ ;^IWϲϴͿ͘ dhiƐ 
Ɛelf-ƌeƉŽƌt  ƋƵeƐƟŽnnaiƌe ǁaƐ Ɛent tŽ all ƉaƌƟĐiƉantƐ͘ If ƋƵeƐƟŽnnaiƌeƐ ǁeƌe nŽt ƌetƵƌned 
ǁithin ϯ ǁeeŬƐ͕ ƉaƟentƐ ǁeƌe ĐŽntaĐted again tŽ ƌeŵind theŵ aďŽƵt ƌetƵƌning the 
ƋƵeƐƟŽnnaiƌe͘ dhe ^IWϲϴ iƐ a ǀalidated ƐhŽƌt ǀeƌƐiŽn Žf the ϭϯϲ-iteŵ ^IW and iƐ a ǁidelǇ 
ƵƐed geneƌiĐ inƐtƌƵŵent tŽ ŵeaƐƵƌe fƵnĐƟŽnal health ƐtatƵƐ at the leǀelƐ Žf aĐƟǀiƟeƐ 
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and ƉaƌƟĐiƉaƟŽn͘Ϯϯ-Ϯϱ It ĐŽnƐiƐtƐ Žf ϲϴ ƐtateŵentƐ diǀided intŽ ϲ ĐategŽƌieƐ͕ eǀalƵaƟng 
ĐhangeƐ in aĐƟǀiƟeƐ Žf dailǇ liǀing aƐ a ĐŽnƐeƋƵenĐe Žf illneƐƐ͗ ƐŽŵaƟĐ aƵtŽnŽŵǇ ;ϭϳ 
iteŵƐͿ͕ ŵŽďilitǇ ĐŽntƌŽl ;ϭϮ iteŵƐͿ͕ eŵŽƟŽnal ƐtaďilitǇ ;ϲ iteŵƐͿ͕ ƉƐǇĐhŽlŽgiĐal aƵtŽnŽŵǇ 
and ĐŽŵŵƵniĐaƟŽn ;ϭϭ iteŵƐͿ͕ ŵŽďilitǇ ƌange ;ϭϬ iteŵƐͿ͕ and ƐŽĐial ďehaǀiŽƌ ;ϭϮ iteŵƐͿ͘ 
dheƐe ĐategŽƌieƐ fŽƌŵ ϯ diŵenƐiŽnƐ Žf fƵnĐƟŽnal ƐtatƵƐ͗ the ƉhǇƐiĐal diŵenƐiŽn ĐŽnƐiƐtƐ 
Žf the ƐŽŵaƟĐ aƵtŽnŽŵǇ and ŵŽďilitǇ ĐŽntƌŽl ƐĐaleƐ͕ the ƉƐǇĐhŽlŽgiĐal diŵenƐiŽn inĐlƵdeƐ 
the ƉƐǇĐhŽlŽgiĐal aƵtŽnŽŵǇ and ĐŽŵŵƵniĐaƟŽn and eŵŽƟŽnal ƐtaďilitǇ ƐƵďƐĐaleƐ͕ and 
the ƐŽĐial diŵenƐiŽn ĐŽnƐiƐtƐ Žf the ŵŽďilitǇ ƌange and ƐŽĐial ďehaǀiŽƌ ƐƵďƐĐaleƐ͘Ϯϲ &Žƌ 
eaĐh iteŵ Žf the ^IWϲϴ͕ ƌeƐƉŽndentƐ aƌe aƐŬed tŽ indiĐate ǁhetheƌ theiƌ health ĐŽndiƟŽn 
ĐƵƌƌentlǇ liŵited thiƐ aĐƟǀitǇ ;nŽ͕ ǌeƌŽ͖ ǇeƐ͕ ϭͿ͘ dhe ƐƵďƐĐale͕ diŵenƐiŽn͕ and tŽtal ƐĐŽƌeƐ 
Žf the ^IWϲϴ aƌe deteƌŵined ďǇ adding the ĐŽnĮƌŵed ƐiĐŬneƐƐ iŵƉaĐt iteŵƐ͘ dŽ faĐilitate 
ĐŽŵƉaƌiƐŽn ǁith ƉƌeǀiŽƵƐ ƐtƵdieƐ͕ ǁe tƌanƐfŽƌŵed all ƐĐale ƐĐŽƌeƐ tŽ a Ϭ-tŽ-ϭϬϬ ƐĐale͕ ǁith 
higheƌ ƐĐŽƌeƐ indiĐaƟng ŵŽƌe Ɛeǀeƌe fƵnĐƟŽnal liŵitaƟŽnƐ͘ WaƟentƐ ǁith ƐĐŽƌeƐ Žf Ϭ tŽ 
ϭϬ aƌe ĐlaƐƐiĮed aƐ dŽing ǁell in dailǇ life͕ ƐĐŽƌeƐ Žf ϭϬ tŽ ϮϬ indiĐate ŵild ƌeƐtƌiĐƟŽnƐ͕ 
and ƐĐŽƌeƐ gƌeateƌ than ϮϬ indiĐate Ɛeǀeƌe ƌeƐtƌiĐƟŽnƐ in ƉeƌfŽƌŵing dailǇ aĐƟǀiƟeƐ͘Ϯϳ dhe 
DƵtĐh ǀeƌƐiŽn Žf the ^IWϲϴ ƐhŽǁƐ gŽŽd ƌeliaďilitǇ͕ ƌeƐƉŽnƐiǀeneƐƐ͕ and ǀaliditǇ in diīeƌent 
ƉŽƉƵlaƟŽnƐ͘Ϯϱ͕Ϯϴ͕Ϯϵ DƵƌing the ϭϮ-ŵŽnth fŽllŽǁ-ƵƉ aŌeƌ Įnal I�h diƐĐhaƌge͕ all-ĐaƵƐe 
ŵŽƌtalitǇ ǁaƐ ƌegiƐteƌed͘ DŽƌtalitǇ Žf ƉaƟentƐ ǁhŽ ǁeƌe lŽƐt tŽ fŽllŽǁ-ƵƉ ǁaƐ Žďtained ďǇ 
ĐheĐŬing ŵƵniĐiƉal ƌegiƐtƌieƐ͘ 

�aseline Characteristics  
InfŽƌŵaƟŽn Žn ƉaƟentƐ͛ ĐhaƌaĐteƌiƐƟĐƐ ǁaƐ Žďtained fƌŽŵ the eleĐtƌŽniĐ ƉaƟent ƌeĐŽƌd͕ 
inĐlƵding age͕ Ɛeǆ͕ ďŽdǇ ŵaƐƐ indeǆ ;�DI͖ ŬgͬŵϮͿ͕ �haƌlƐŽn ĐŽ-ŵŽƌďiditǇ indeǆ͕ϯϬ adŵiƐƐiŽn 
tǇƉe͕ ƐeǀeƌitǇ Žf illneƐƐ ;�ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn Is ƐĐŽƌeϯϭͿ͕ Žƌgan 
failƵƌe dƵƌing I�h ƐtaǇ ;ŵaǆiŵal ̂ eƋƵenƟal Kƌgan &ailƵƌe �ƐƐeƐƐŵent ƐĐŽƌeϯϮͿ͕ ƐeƉƐiƐ͕ϯϯ daǇƐ 
ǁith ŵeĐhaniĐal ǀenƟlaƟŽn͕ I�h and hŽƐƉital length Žf ƐtaǇ ;>K^Ϳ and diƐĐhaƌge deƐƟnaƟŽn 
fƌŽŵ the hŽƐƉital͘

^tatistical �nalysis  
DeƐĐƌiƉƟǀe ƐtaƟƐƟĐƐ ǁeƌe ĐŽŵƉƵted fŽƌ the ďaƐeline data and ŽƵtĐŽŵe ŵeaƐƵƌeƐ͕ 
ǁheƌeďǇ ĐŽnƟnƵŽƵƐ data ǁeƌe eǆƉƌeƐƐed aƐ ŵean and Ɛtandaƌd deǀiaƟŽn ;^DͿ ǀalƵeƐ͘ 
In ĐaƐe Žf a ƐŬeǁed diƐtƌiďƵƟŽn͕ ŵedianƐ and inteƌƋƵaƌƟle ƌangeƐ ;Ϯϱth-ϳϱth ƉeƌĐenƟleͿ 
ǁeƌe ƌeƉŽƌted͘ Data ƉƌeƐented aƐ ĐategŽƌiĐal ǀaƌiaďleƐ ǁeƌe eǆƉƌeƐƐed aƐ ƉeƌĐentageƐ͘ 
�aƐeline ĐhaƌaĐteƌiƐƟĐƐ ďetǁeen ƉaƟentƐ ǁith and ǁithŽƵt I�h-�t ǁeƌe ĐŽŵƉaƌed ƵƐing 
the ^tƵdent t teƐt͕ Dann-thitneǇ U teƐt͕ and XϮ Žƌ &iƐheƌ eǆaĐt teƐt͕ ǁhen aƉƉliĐaďle͘ dhe 
ĐŽƵƌƐe Žf fƵnĐƟŽnal ŽƵtĐŽŵe ďetǁeen gƌŽƵƉƐ at the diīeƌent Ɵŵe ƉŽintƐ ǁaƐ aƐƐeƐƐed 
ƵƐing ŵiǆed ŵŽdel anaǇƐeƐ͘ hniǀaƌiate lŽgiƐƟĐ ƌegƌeƐƐiŽn analǇƐiƐ ǁaƐ ƉeƌfŽƌŵed tŽ 
deteƌŵine the ĐŽntƌiďƵƟŽn Žf ďaƐeline ĐhaƌaĐteƌiƐƟĐƐ ;i͘e͕͘ age͕ Ɛeǆ͕ ŽďeƐitǇ ;�DI хϯϬͿ͕ 
ĐŽŵŽƌďiditǇ͕ �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn Is͕ ŵaǆiŵal ^eƋƵenƟal Kƌgan 
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&ailƵƌe �ƐƐeƐƐŵent ƐĐŽƌe͕ ƐeƉƐiƐ͕ I�h-�t͕ daǇƐ ǁith ŵeĐhaniĐal ǀenƟlaƟŽn͕ >K^ at the 
I�h and in the hŽƐƉitalͿ tŽ iŵƉaiƌed fƵnĐƟŽnal ƐtatƵƐ ;^IWϲϴ ƐĐŽƌe хϮϬͿ at eaĐh fŽllŽǁ-ƵƉ 
ŵŽŵent͕ ƵƐing a ĐƵt-Žī P ǀalƵe Žf Ϭ͘ϯ͘ ^ƵďƐeƋƵentlǇ͕ all idenƟĮed ǀaƌiaďleƐ ǁeƌe inĐlƵded 
in the ŵƵlƟǀaƌiaďle ŵŽdel͘ � ƐeƌieƐ Žf ŵƵlƟǀaƌiaďle lŽgiƐƟĐ ƌegƌeƐƐiŽn analǇƐeƐ ǁaƐ 
ƉeƌfŽƌŵed tŽ deteƌŵine the iŵƉaĐt Žf I�h-�t Žn iŵƉaiƌed fƵnĐƟŽnal ƐtatƵƐ at ϯ͕ ϲ͕ and 
ϭϮ ŵŽnthƐ͕ ĐŽntƌŽlling fŽƌ ŵƵlƟĐŽllineaƌitǇ͘ ^taƟƐƟĐal ƐigniĮĐanĐe ǁaƐ deĮned aƐ P ч Ϭ͘Ϭϱ͕ 
and ƐtaƟƐƟĐal ƵnĐeƌtaintǇ ǁaƐ eǆƉƌeƐƐed ƵƐing ϵϱй ĐŽnĮdenĐe inteƌǀalƐ ;�IƐͿ͘ �ll ƐtaƟƐƟĐal 
analǇƐiƐ ǁeƌe ĐŽndƵĐted ƵƐing ^taƟƐƟĐal WaĐŬage Žf ^ŽĐial ^ĐienĐe ;^W^^Ϳ ǀeƌƐiŽn ϮϬ͘Ϭ fŽƌ 
tindŽǁƐ ;I�D͕ �ƌŵŽnŬ͕ EzͿ͘

 
R E SU L TS  
�etǁeen DaǇ ϮϬϭϭ and :anƵaƌǇ ϮϬϭϯ͕ ϱϭϯ I�h ƉaƟentƐ ǁeƌe ƐĐƌeened͕ Žf ǁhŽŵ ϭϱϲ ŵet 
the inĐlƵƐiŽn Đƌiteƌia͘ �ightǇ ƉaƟentƐ had a diagnŽƐiƐ Žf I�h-�t͘ Kf thiƐ ƉŽƉƵlaƟŽn͕ ϭϯϯ 
;ϴϱйͿ ƐƵƌǀiǀed ƵnƟl I�h diƐĐhaƌge͕ Žf ǁhŽŵ ϲϬ had I�h-�t͘ �Ɛ a ƌeƐƵlt Žf death and lŽƐƐ tŽ 
fŽllŽǁ-ƵƉ ;Ƶnaďle tŽ ĐŽntaĐt ƉaƟentƐ͕ nŽ ƌetƵƌn Žf ƋƵeƐƟŽnnaiƌeƐ͕ ƵnŬnŽǁn ƌeaƐŽnͿ͕ the 
ƉŽƉƵlaƟŽn eǀalƵated at ϯ͕ ϲ͕ and ϭϮ ŵŽnthƐ ĐŽnƐiƐted Žf diīeƌent ƐƵďgƌŽƵƉƐ͘ �ŽŵƉletelǇ͕ 
^IWϲϴ data fƌŽŵ all ŵeaƐƵƌeŵent ƉŽintƐ ǁeƌe aǀailaďle fƌŽŵ ϮϮ ƉaƟentƐ ǁith I�h-�t and 
fƌŽŵ ϭϮ ƉaƟentƐ ǁithŽƵt I�h-�t͘ dhe ƌeƐƉŽnƐe ƌate dƵƌing fŽllŽǁ-ƵƉ ǁaƐ ϲϴй tŽ ϳϰй in  
ƐƵƌǀiǀŽƌƐ ǁith I�h-�t ĐŽŵƉaƌed tŽ ϯϯй tŽ ϰϳй in ƐƵƌǀiǀŽƌƐ ǁithŽƵt I�h-�t͘ &igƵƌe ϭ ƐhŽǁƐ 
the ŇŽǁĐhaƌt Žf the ƐtƵdǇ ƉŽƉƵlaƟŽn͘ �ŽŵƉaƌiƐŽnƐ Žf the ďaƐeline ĐhaƌaĐteƌiƐƟĐƐ ďetǁeen 
ƉaƟentƐ ǁith and ǁithŽƵt I�h�t aƌe ƐhŽǁn in daďle ϭ͘ �ddiƟŽnal Įle ϭ in the ƐƵƉƉleŵent 
ƐhŽǁƐ the ďaƐeline ĐhaƌaĐteƌiƐƟĐƐ Žf the ƉŽƉƵlaƟŽn at ϯ fŽllŽǁ-ƵƉ ŵeaƐƵƌeŵentƐ͘ WaƟentƐ 
ǁith I�h-�t ǁeƌe ŵŽƌe ƐeǀeƌelǇ ill͕ had a ƐigniĮĐantlǇ higheƌ degƌee Žf Žƌgan failƵƌe and 
ƐeƉƐiƐ͕ and lŽngeƌ dƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn dƵƌing I�h ƐtaǇ͘ Kf the ƉaƟentƐ ǁith 
I�h-�t͕ ϯϮй ǁeƌe diƐĐhaƌged hŽŵe fƌŽŵ the hŽƐƉital ĐŽŵƉaƌed tŽ ϳϱй Žf the ƉaƟentƐ 
ǁithŽƵt I�h-�t͘ dhe ϭ-Ǉeaƌ ŵŽƌtalitǇ ƌate aŌeƌ I�h diƐĐhaƌge ǁaƐ ϯϳй fŽƌ ƉaƟentƐ ǁith 
I�h-�t and ϭϮй fŽƌ ƉaƟentƐ ǁithŽƵt I�h-�t ;P с Ϭ͘ϬϮͿ͘
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&igure ϭ   &lŽǁĐhaƌt Žf the ƐtƵdǇ ƉŽƉƵlaƟŽn
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dable ϭ �aƐeline ĐhaƌaĐteƌiƐƟĐƐ fŽƌ I�h ƐƵƌǀiǀŽƌƐ   

Watient characteristics ICU -A W
(N = 6 0 )

no ICU -A W   
(N = 7 3 )

  P  

�ge͕ ŵean ц ^D ϲϱ цϭϲ ϱϵ цϭϰ Ϭ͘Ϭϯ
&eŵale͕ n ;йͿ Ϯϳ ;ϰϱͿ ϯϬ ;ϰϭͿ Ϭ͘ϳϴ
�DI ;ŬgͬŵϮͿ͕ ŵean ц ^D Ϯϲ͘ϴ цϱ͘ϭ Ϯϲ͘ϵ цϱ͘Ϯ Ϭ͘ϴϲ
�DI хϯϬ͕ n ;йͿ ϭϰ ;ϮϯͿ ϭϲ ;ϮϮͿ ϭ͘ϬϬ
Wƌe-eǆiƐƟng neƵƌŽŵƵƐĐƵlaƌ diƐŽƌdeƌ͕  n ;йͿ ϯ ;ϱͿ ϭ ;ϭͿ Ϭ͘ϯϯ
�haƌlƐŽn ĐŽ-ŵŽƌďiditǇ indeǆ͕ ŵedian ;IYZͿ Ϭ ;Ϭ-ϭͿ Ϭ ;Ϭ-ϮͿ Ϭ͘Ϭϱ
�dŵiƐƐiŽn tǇƉe  
    DediĐal͕ n ;йͿ
    ^ƵƌgiĐal eleĐƟǀe͕ n ;йͿ
    ^ƵƌgiĐal eŵeƌgenĐǇ͕  n ;йͿ

 
ϯϰ ;ϲϯͿ 
ϭϱ ;ϮϭͿ 
ϭϭ ;ϭϲͿ

 
ϰϭ ;ϱϳͿ 
ϭϴ ;ϮϰͿ 
ϭϰ ;ϭϵͿ

Ϭ͘ϵϵ

�W��,� Is ƐĐŽƌe͕ ŵean ц ^D ;Ϯ ŵiƐƐingͿ ϴϭ цϮϯ ϳϯ цϮϴ Ϭ͘ϭϬ
�E^ diƐŽƌdeƌ aƐ ƌeaƐŽn Žf adŵiƐƐiŽn͕ n ;йͿ ϭ ;ϮͿ Ϭ ;ϬͿ Ϭ͘ϰϱ
Daǆiŵal ^K&� ƐĐŽƌe dƵƌing adŵiƐƐiŽn͕ ŵean ц ^D ϭϮ цϯ ϵ цϰ фϬ͘Ϭϭ
^eƉƐiƐ dƵƌing adŵiƐƐiŽn͕ n ;йͿ ϱϲ ;ϵϯͿ ϱϳ ;ϳϴͿ Ϭ͘Ϭϯ
^eǀeƌe ƐeƉƐiƐ dƵƌing adŵiƐƐiŽn͕ n ;йͿ ϰϵ ;ϴϮͿ ϰϮ ;ϱϴͿ Ϭ͘Ϭϭ
^eƉƟĐ ƐhŽĐŬ dƵƌing adŵiƐƐiŽn͕ n ;йͿ ϯϱ ;ϱϴͿ Ϯϲ ;ϯϲͿ Ϭ͘Ϭϭ
Zenal ƌeƉlaĐeŵent theƌaƉǇ dƵƌing adŵiƐƐiŽn͕ n ;йͿ Ϯϯ ;ϯϴͿ ϭϵ ;ϮϲͿ Ϭ͘ϭϴ
�ZD^ dƵƌing adŵiƐƐiŽn͕ n ;йͿ Ϯϴ ;ϰϳͿ ϯϮ ;ϰϰͿ Ϭ͘ϴϴ
DaǇƐ ǁith ŵeĐhaniĐal ǀenƟlaƟŽn͕ ŵedian ;IYZͿ ϭϭ ;ϲ-ϭϳͿ ϱ ;ϰ-ϳͿ фϬ͘Ϭϭ
>ength Žf ƐtaǇ in I�h ;daǇƐͿ͕ ŵedian ;IYZͿ ϭϰ ;ϵ-ϮϬͿ ϳ ;ϱ-ϭϬͿ фϬ͘Ϭϭ
�ǀeƌage DZ� ƐĐŽƌe͕ ŵedian ;IYZͿ Ϯ͘ϴ ;ϭ͘ϴ-ϯ͘ϱͿ ϰ͘ϳ ;ϰ-ϱͿ E�
DaǇƐ fƌee fƌŽŵ hŽƐƉitalͬaliǀe at ϯ ŵŽnthƐ  
aŌeƌ I�h diƐĐhaƌge͕ ŵedian ;IYZͿ

ϱϳ ;ϭϱ-ϳϭͿ ϳϱ ;ϱϲ-ϴϮͿ фϬ͘Ϭϭ

DiƐĐhaƌge deƐƟnaƟŽn fƌŽŵ indeǆ hŽƐƉital if diƐĐhaƌged aliǀe 
    Ktheƌ hŽƐƉital͕ nͬtŽtal n ;йͿ 
    ZehaďilitaƟŽn faĐilitǇ͕  nͬtŽtal n ;йͿ 
    ,Žŵe͕ nͬtŽtal n ;йͿ

 
ϮϮͬϱϯ ;ϰϭͿ 
ϭϰͬϱϯ ;ϮϳͿ
ϭϳͬϱϯ ;ϯϮͿ

 
ϭϰͬϳϭ ;ϮϬͿ 
ϰͬϳϭ ;ϲͿ 
ϱϯͬϳϭ ;ϳϲͿ

Ϭ͘ϬϭΎ

 
�ďďƌeǀiaƟŽnƐ͗ �W��,� Is͕ �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn Is͖ �ZD^͕ �ĐƵte ZeƐƉiƌatŽƌǇ 
DiƐtƌeƐƐ ^ǇndƌŽŵe͖ �DI͕ ďŽdǇ ŵaƐƐ indeǆ͖ �E^͕ Đentƌal neƌǀŽƵƐ ƐǇƐteŵ͖ I�h-�t͕ I�h-aĐƋƵiƌed ǁeaŬneƐƐ͖ 
IYZ͕ inteƌƋƵaƌƟle ƌange͖ DZ�͕ ŵƵƐĐle Ɛtƌength aƐ aƐƐeƐƐed ǁith DediĐal ZeƐeaƌĐh �ŽƵnĐil ƐĐale͖ E�͕ 
nŽt aƉƉliĐaďle͖ ^D͕ Ɛtandaƌd deǀiaƟŽn͖ ^K&�͕ ^eƋƵenƟal Kƌgan &ailƵƌe �ƐƐeƐƐŵent ƐĐŽƌe͘   
Ύ͕ Žǀeƌall teƐt fŽƌ diīeƌenĐeƐ ďetǁeen gƌŽƵƉƐ͘
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&unctional ^tatus  
dhe fƵnĐƟŽnal health ƐtatƵƐ dƵƌing fŽllŽǁ-ƵƉ iƐ ƐhŽǁn in daďle Ϯ͘ Kǁing tŽ the ƐŬeǁed 
diƐtƌiďƵƟŽn Žf data͕ ŵiǆed ŵŽdel analǇƐeƐ ǁeƌe nŽt attainaďle͘ dheƌefŽƌe͕ diīeƌenĐeƐ 
ďetǁeen ƉaƟentƐ ǁith and ǁithŽƵt I�h-�t at ϯ͕ ϲ͕ and ϭϮ ŵŽnthƐ ǁeƌe aƐƐeƐƐed ƵƐing 
the Dann-thitneǇ U teƐt͘ dhƌee ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͕ ƉaƟentƐ ǁith I�h-�t had a 
ƐigniĮĐantlǇ higheƌ tŽtal ^IWϲϴ ƐĐŽƌe ;P с Ϭ͘ϬϭϮͿ͕ ǁhiĐh indiĐateƐ ǁŽƌƐe fƵnĐƟŽnal ƐtatƵƐ 
ĐŽŵƉaƌed tŽ ƉaƟentƐ ǁithŽƵt I�h-�t͘ DiƐaďiliƟeƐ ǁeƌe ƉaƌƟĐƵlaƌlǇ fŽƵnd in the ƉhǇƐiĐal 
diŵenƐiŽn ;P с Ϭ͘ϬϬϬͿ͘ �t ϲ and ϭϮ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͕ higheƌ ^IWϲϴ ƐĐŽƌeƐ ǁeƌe 
fŽƵnd in alŵŽƐt all ƐƵďƐĐaleƐ in ƉaƟentƐ ǁith I�h-�t͕ ďƵt ƐigniĮĐant diīeƌenĐeƐ ǁeƌe ŽnlǇ 
fŽƵnd in the ƉhǇƐiĐal diŵenƐiŽn ;P с Ϭ͘ϬϮϯͿ at ϭϮ ŵŽnthƐ͘ EŽ ƐtaƟƐƟĐal diīeƌenĐeƐ ǁeƌe 
fŽƵnd ďetǁeen the gƌŽƵƉƐ ƌegaƌding the ƉƐǇĐhŽlŽgiĐal and the ƐŽĐial diŵenƐiŽn dƵƌing 
the ϭ-Ǉeaƌ fŽllŽǁ-ƵƉ͘ dhe ŵedian ƉƐǇĐhŽlŽgiĐal ƐƵďƐĐale ƐĐŽƌeƐ ǁeƌe lŽǁ ;фϭϬͿ at ϯ͕ ϲ͕ and 
ϭϮ ŵŽnthƐ͕ indiĐaƟng gŽŽd ƉƐǇĐhŽlŽgiĐal fƵnĐƟŽning͘ dhe ŵedian ƐŽĐial ƐƵďƐĐale ƐĐŽƌeƐ 
ǀaƌied ďetǁeen ϵ and ϯϲ dƵƌing fŽllŽǁ-ƵƉ͕ indiĐaƟng ŵŽdeƌate tŽ Ɛeǀeƌe ƌeƐtƌiĐƟŽnƐ in 
ƐŽĐial fƵnĐƟŽning͘ hƐing the ^IWϲϴ ĐƵtŽī ƐĐŽƌe Žf gƌeateƌ than ϮϬ͕ ǁe fŽƵnd that ϰϮй tŽ 
ϲϯй Žf the ƉaƟentƐ ǁith I�h-�t had Ɛeǀeƌe ƌeƐtƌiĐƟŽnƐ in ƉeƌfŽƌŵing aĐƟǀiƟeƐ Žf dailǇ 
liǀing at ϯ͕ ϲ͕ and ϭϮ ŵŽnthƐ͕ ĐŽŵƉaƌed tŽ ϮϬй tŽ ϯϱй Žf the ƉaƟentƐ ǁithŽƵt I�h-�t ;&ig͘ 
ϮͿ͘ dhe higheƐt ƉeƌĐentage Žf dǇƐfƵnĐƟŽnal iteŵƐ ǁeƌe fŽƵnd in the ĐategŽƌieƐ ͞ŵŽďilitǇ 
ĐŽntƌŽl͟ ;i͘e͕͘ ǁalŬing ƐhŽƌt diƐtanĐeƐ͕ ǁalŬing ŵŽƌe ƐlŽǁlǇ͕ ƉƌŽďleŵƐ ǁith Đliŵďing ƐtaiƌƐͿ 
and ͞ƐŽĐial ďehaǀiŽƌ͟ ;i͘e͕͘ ƌeƐtƌiĐƟŽnƐ in dŽing heaǀǇ ǁŽƌŬ aƌŽƵnd the hŽƵƐe͕ dŽing leƐƐ 
ƌegƵlaƌ dailǇ ǁŽƌŬ͕ ƌeƐtƌiĐƟŽnƐ in ǀiƐiƟng fƌiendƐ and ƐŽĐial aĐƟǀiƟeƐͿ͘ DiīeƌenĐeƐ ďetǁeen 
the gƌŽƵƉƐ ǁeƌe͕ hŽǁeǀeƌ͕  ŽnlǇ ƐigniĮĐant fŽƌ the ƉhǇƐiĐal ĐategŽƌieƐ ;P с Ϭ͘Ϭϭ tŽ P с Ϭ͘ϬϱͿ 
and the tŽtal ^IWϲϴ ƐĐŽƌe at ϯ ŵŽnthƐ ;P с Ϭ͘ϬϮͿ͘ 

 
Wrognostic and �ǆplanatory &actors   
&ƌŽŵ Ƶniǀaƌiate lŽgiƐƟĐ ƌegƌeƐƐiŽn analǇƐiƐ͕ the fŽllŽǁing ǀaƌiaďleƐ ǁeƌe idenƟĮed ;P 
ф Ϭ͘ϯͿ aƐ ĐŽntƌiďƵtŽƌƐ tŽ iŵƉaiƌed fƵnĐƟŽnal health ƐtatƵƐ͗ I�h-�t ;P с Ϭ͘ϬϮͿ͕ age ;P с 
Ϭ͘ϭϭͿ͕ feŵale Ɛeǆ ;P с Ϭ͘ϭϵͿ͕ ĐŽŵŽƌďiditǇ ;P с Ϭ͘ϮϴͿ͕ �DI х ϯϬ ;P с Ϭ͘ϭϭͿ͕ daǇƐ Žn ŵeĐhaniĐal 
ǀenƟlaƟŽn ;P с Ϭ͘ϬϲͿ͕ tŽtal I�h >K^ ;P с Ϭ͘ϬϱͿ͕ and hŽƐƉital >K^ ;P с Ϭ͘ϭϯͿ͘ �dũƵƐted fŽƌ 
gendeƌ͕  ĐŽŵŽƌďiditǇ and ŽďeƐitǇ͕ the ŽddƐ Žf haǀing iŵƉaiƌed fƵnĐƟŽnal ƐtatƵƐ at ϯ ŵŽnthƐ 
aŌeƌ I�h diƐĐhaƌge ǁaƐ Ϭ͘Ϯϳ higheƌ ;ϵϱй ĐŽnĮdenĐe inteƌǀal͕ Ϭ͘Ϭϴ-Ϭ͘ϵϰͿ in ƉaƟentƐ ǁith 
I�h-�t than in ƉaƟentƐ ǁithŽƵt I�h-�t͘ IntenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ ǁaƐ nŽt 
aƐƐŽĐiated ǁith iŵƉaiƌed fƵnĐƟŽnal health ƐtatƵƐ at ϲ and ϭϮ ŵŽnthƐ͘ 
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D ISCU SSIO N   
dhiƐ ƐtƵdǇ ƐhŽǁƐ that ƉaƟentƐ ǁith I�h-�t haǀe ƐigniĮĐantlǇ ǁŽƌƐe fƵnĐƟŽnal health 
ƐtatƵƐ at ϯ ŵŽnthƐ͕ ďƵt nŽt at ϲ and ϭϮ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge ĐŽŵƉaƌed tŽ  
ƉaƟentƐ ǁithŽƵt I�h-�t͘ �eƐideƐ thiƐ ƉƌiŵaƌǇ ŽƵtĐŽŵe͕ ƉhǇƐiĐal fƵnĐƟŽning ƌeŵainƐ  
lŽǁeƌ in ƉaƟentƐ ǁith I�h-�t͕ and ŵŽƐt Žf the ƐtƵdǇ ƉaƌƟĐiƉantƐ ƌeƉŽƌted Ɛeǀeƌe  
ƌeƐtƌiĐƟŽnƐ in ƐŽĐial fƵnĐƟŽning͕ ƵƉ tŽ ϭ Ǉeaƌ aŌeƌ I�h diƐĐhaƌge͘   
'iǀen the ƌeƐƵltƐ Žf ƉƌeǀiŽƵƐ ƐtƵdieƐ͕ ƌeƉŽƌƟng ƉeƌƐiƐtent fƵnĐƟŽnal liŵitaƟŽnƐ and 
deĐƌeaƐed ƋƵalitǇ Žf life in I�h ƐƵƌǀiǀŽƌƐ͕ϯϰ-ϯϲ the eǆƉeĐtaƟŽn ǁaƐ that I�h-�t ǁŽƵld alƐŽ 
aīeĐt the Žǀeƌall lŽng-teƌŵ fƵnĐƟŽnal health ƐtatƵƐ͘ dhiƐ aƉƉaƌent diƐĐƌeƉanĐǇ ĐŽƵld ďe 
eǆƉlained ďǇ the Ɛŵall nƵŵďeƌ Žf ƐƵƌǀiǀŽƌƐ in ŽƵƌ ƐtƵdǇ͕ ǁhiĐh ŵaǇ liŵit the geneƌaliǌaďilitǇ 
Žf ŽƵƌ ƌeƐƵltƐ and ďǇ the diīeƌent fŽĐƵƐ Žf the ŵeaƐƵƌeŵent inƐtƌƵŵentƐ that haǀe ďeen 
ƵƐed͘ In ŵŽƐt ŽƵtĐŽŵe ƐtƵdieƐ͕ the ^hŽƌt-&Žƌŵ ,ealth ^ƵƌǀeǇ ;^&ϯϲͿ iƐ ƵƐed tŽ ŵeaƐƵƌe 
health ƐtatƵƐ Žƌ ƋƵalitǇ Žf life in I�h ƐƵƌǀiǀŽƌƐ͘ϭ͕ϯϰ-ϯϲ dhe ^&-ϯϲ iƐ a geneƌiĐ ŵeaƐƵƌe fŽƌ 
aƐƐeƐƐing health-ƌelated ƋƵalitǇ Žf life͘ �ŵƉiƌiĐal ƐtƵdieƐ haǀe ƐhŽǁn ŵiǆed ƌeƐƵltƐ fŽƌ itƐ 
ĐŽnƐtƌƵĐt ǀaliditǇ ;r х Ϭ͘ϲͿ͘ϯϳ͕ϯϴ In thiƐ ƐtƵdǇ͕ ǁe Ɖƌefeƌƌed the ^IWϲϴ ďeĐaƵƐe it ƉƌŽǀideƐ 
ĐŽŵƉƌehenƐiǀe infŽƌŵaƟŽn Žn the diīeƌent diŵenƐiŽnƐ Žf fƵnĐƟŽnal ƐtatƵƐ͘ dhe ^IWϲϴ 
ŽīeƌƐ inƐight in the ƐƉeĐiĮĐ ĐŽnƐeƋƵenĐeƐ Žf illneƐƐ fŽƌ fƵnĐƟŽning and the ƉeƌfŽƌŵanĐe 
Žf aĐƟǀiƟeƐ Žf dailǇ liǀing͕ ǁhiĐh in tƵƌn enaďleƐ tailŽƌed ƌehaďilitaƟŽn tƌeatŵent gŽal 
Ɛeƫng͘Ϯϴ &ƵƌtheƌŵŽƌe͕ the ^IWϲϴ ƌeĐeiǀed ƐƵƉƉŽƌt fŽƌ itƐ eǆĐellent ĐŽnƐtƌƵĐt ǀaliditǇ  
;r с Ϭ͘ϵϰͿ͘Ϯϰ͕Ϯϲ dhe ^IWϲϴ haƐ alƐŽ ďeen ƵƐed ƉƌeǀiŽƵƐlǇ tŽ eǀalƵate fƵnĐƟŽnal ƌeĐŽǀeƌǇ 
in I�h ƐƵƌǀiǀŽƌƐ͘ϭϮ InteƌeƐƟnglǇ͕ the ^IWϲϴ ƐĐŽƌeƐ in thiƐ ƌeĐent ƐtƵdǇ ǁeƌe lŽǁeƌ in all 
diŵenƐiŽnƐ ĐŽŵƉaƌed tŽ the latteƌ ƐtƵdǇ͕ indiĐaƟng ďetteƌ fƵnĐƟŽnal ƐtatƵƐ͘ dhiƐ Đan ďe 
eǆƉlained ďǇ the faĐt that in thiƐ ƌeĐent ƐtƵdǇ͕ ƉaƟentƐ ǁith ƉƌeeǆiƐƟng ƉŽŽƌ fƵnĐƟŽnal 
ƐtatƵƐ ;DŽdiĮed ZanŬin ^Đale Žf хϰͿ ǁeƌe eǆĐlƵded͘ �ŽnƐeƋƵentlǇ͕ theǇ had a ƌelaƟǀe gŽŽd 
health ƐtatƵƐ ďefŽƌe I�h adŵiƐƐiŽn͘ &ƵƌtheƌŵŽƌe͕ in the ƉaƐt ϭϬ ǇeaƌƐ͕ eaƌlǇ ŵŽďiliǌaƟŽn 
and ŵŽƌe ĐŽŵƉƌehenƐiǀe ƌehaďilitaƟŽn haǀe ďeen iŵƉleŵented in the I�hƐ Žf thiƐ 
hŽƐƉital͘ 'iǀen the faĐt that eaƌlǇ ƌehaďilitaƟŽn in ĐƌiƟĐallǇ ill ƉaƟentƐ iƐ aƐƐŽĐiated ǁith 
iŵƉƌŽǀed fƵnĐƟŽnal ƌeĐŽǀeƌǇ͕ϭϲ͕ϯϵ͕ϰϬ it iƐ ƐƵƉƉŽƐed that the Žǀeƌall lŽng-teƌŵ fƵnĐƟŽnal 
ƐtatƵƐ Žf ŽƵƌ I�h ƉaƟentƐ ŵight haǀe ďeen iŵƉƌŽǀed in the ƉaƐt deĐade͘   
tith ƌegaƌd tŽ the ƉhǇƐiĐal diŵenƐiŽn͕ it ǁaƐ eǆƉeĐted that ƉaƟentƐ ǁith I�h-�t ǁŽƵld 
haǀe ƐigniĮĐantlǇ ŵŽƌe iŵƉaiƌŵentƐ at all fŽllŽǁ-ƵƉ ŵeaƐƵƌeŵentƐ than ƉaƟentƐ ǁithŽƵt 
I�h-�t͘ In ŽƵƌ ƉƌeǀiŽƵƐ ƐtƵdǇ͕ I�h-�t ǁaƐ indeƉendentlǇ aƐƐŽĐiated ǁith ĐliniĐallǇ 
ƌeleǀant lŽǁeƌ ƉhǇƐiĐal fƵnĐƟŽning at ϲ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ϵ dhiƐ diƐĐƌeƉanĐǇ 
in ƐtƵdǇ ƌeƐƵltƐ ĐŽƵld ďe eǆƉlained ďǇ the ƵƐe Žf diīeƌent ŽƵtĐŽŵe ŵeaƐƵƌeƐ ;ƉhǇƐiĐal 
fƵnĐƟŽning ƐƵďƐĐale Žf the ̂ IWϲϴ ǀƐ ƉhǇƐiĐal fƵnĐƟŽning dŽŵain Žf the ̂ &-ϯϲͿ͘ �ddiƟŽnallǇ͕ 
in thiƐ ƌeĐent ƐtƵdǇ͕ ƉaƟentƐ ǁithŽƵt I�h-�t ƌeƉŽƌted ŵŽƌe ƌeƐtƌiĐƟŽnƐ in ƉhǇƐiĐal 
fƵnĐƟŽning at ϲ ŵŽnthƐ than at ϯ and ϭϮ ŵŽnthƐ͕ ǁheƌeaƐ in ƉaƟentƐ ǁith I�h-�t͕ ƉhǇƐiĐal 
fƵnĐƟŽning inĐƌeaƐed Žǀeƌ Ɵŵe͘ dhiƐ Įnding ŵight haǀe ƌeƐƵlted in the nŽnƐigniĮĐant 
diīeƌenĐeƐ in ƉhǇƐiĐal fƵnĐƟŽning ďetǁeen ƉaƟentƐ ǁith and ǁithŽƵt I�h-�t at ϲ ŵŽnthƐ͘  



ϳϰ

 LO
N

G-TERM
 IM

PACT O
F ICU

-ACQ
U

IRED W
EAKN

ESS O
N

 FU
N

CTIO
N

AL RECO
VERY

        4

tith ƌegaƌd tŽ the ƉƐǇĐhŽlŽgiĐal diŵenƐiŽn͕ ŵŽƌe liŵitaƟŽnƐ in all ƉaƟentƐ ǁith and ǁithŽƵt 
I�h-�t ǁeƌe eǆƉeĐted ďeĐaƵƐe it iƐ ŬnŽǁn that I�h ƐƵƌǀiǀŽƌƐ fƌeƋƵentlǇ eǆƉeƌienĐe lŽng-
laƐƟng ŵental andͬŽƌ ĐŽgniƟǀe ƉƌŽďleŵƐ ;e͘g͕͘ ƉŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͕  anǆietǇ 
and deƉƌeƐƐiŽn͕ iŵƉaiƌed ŵeŵŽƌǇ and ĐŽnĐentƌaƟŽnͿ͘ϰϭ-ϰϯ �lthŽƵgh the ƉƐǇĐhŽlŽgiĐal 
diŵenƐiŽn Žf the ^IWϲϴ ĐŽntainƐ iteŵƐ Žn ƉƐǇĐhŽlŽgiĐal aƵtŽnŽŵǇ and eŵŽƟŽnal ƐtaďilitǇ͕ 
a ƉŽƐƐiďle eǆƉlanaƟŽn fŽƌ thiƐ Įnding ĐŽƵld ďe that theƐe iteŵƐ dŽ nŽt fƵllǇ ĐŽǀeƌ the ƌange 
Žf ƐƉeĐiĮĐ I�h-ƌelated ƉƐǇĐhŽlŽgiĐal and ĐŽgniƟǀe ƉƌŽďleŵƐ Žf I�h ƐƵƌǀiǀŽƌƐ͘ &ƵƌtheƌŵŽƌe͕ 
it haƐ deƐĐƌiďed that dƵƌing the ĮƌƐt Ǉeaƌ aŌeƌ I�h diƐĐhaƌge͕ ƉaƟentƐ fŽĐƵƐ Žn ƌeĐŽǀeƌing 
ƉhǇƐiĐal Ɛtƌength and ƌegaining fƵnĐƟŽnal ĐaƉaĐitǇ dƵƌing the iniƟal Ɛtage Žf ƌehaďilitaƟŽn͘ 
dhiƐ ŵaǇ taŬe ƉƌeĐedenĐe Žf the fŽĐƵƐ Žn ƉƐǇĐhŽlŽgiĐal ƌeĐŽǀeƌǇ͘ϭϬ DŽƐt Ɛeǀeƌe iŵƉaiƌŵentƐ 
ǁeƌe fŽƵnd ǁithin the ƐŽĐial diŵenƐiŽn in thiƐ ƐtƵdǇ ƉŽƉƵlaƟŽn͕ indeƉendent fƌŽŵ the 
diagnŽƐiƐ Žf I�h-�t͘ �lthŽƵgh ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal fƵnĐƟŽning inĐƌeaƐed dƵƌing 
fŽllŽǁ-ƵƉ͕ the ƐŽĐial diŵenƐiŽn ƐĐŽƌeƐ iŵƉƌŽǀed ŽnlǇ little͘ �ƉƉaƌentlǇ͕ ƐŽĐial fƵnĐƟŽning 
dŽeƐ nŽt ŽnlǇ deƉend Žn ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal ĐaƉaĐiƟeƐ͕ ďƵt aƐ an integƌal Ɖaƌt Žf 
inteƌaĐƟŽn ǁith ŽtheƌƐ and the enǀiƌŽnŵent͕ it deŵŽnƐtƌateƐ the ƉeƌfŽƌŵanĐe leǀel Žf 
an indiǀidƵal͘ϭϴ In agƌeeŵent ǁith ƉƌeǀiŽƵƐ ƐtƵdieƐ͕ϭϳ͕ϰϰ͕ϰϱ it iƐ ǀeƌǇ liŬelǇ that iŵƉaiƌŵentƐ 
in ďŽdǇ fƵnĐƟŽnƐ ;e͘g͕͘ ŵƵƐĐle ǁeaŬneƐƐ and iŵƉaiƌed ƐenƐŽƌǇͿ ƌeƐƵlt in liŵitaƟŽnƐ in 
ŵŽďilitǇ-ƌelated aĐƟǀiƟeƐ ;e͘g͕͘ ƉƌŽďleŵƐ ǁith ǁalŬing and ƵƐing tƌanƐƉŽƌtaƟŽnͿ͕ ǁhiĐh 
in tƵƌn ŵaǇ lead tŽ ƌeƐtƌiĐƟŽnƐ ǁithin the ƐŽĐial diŵenƐiŽn ;e͘g͕͘ ƌeƐtƌiĐƟŽnƐ in dŽing dailǇ 
ǁŽƌŬ͕ ǀiƐiƟng fƌiendƐ Žƌ fƵlĮll ƐŽĐial aĐƟǀiƟeƐͿ͘ 

>imitations  
^Žŵe liŵitaƟŽnƐ Žf thiƐ ƐtƵdǇ ƐhŽƵld ďe ĐŽnƐideƌed in the inteƌƉƌetaƟŽn Žf the ƌeƐƵltƐ͘ 
dhiƐ Ɛingle-Đenteƌ ƐtƵdǇ ƌeƐƵlted in a liŵited nƵŵďeƌ Žf ƉaƟentƐ that ĐŽƵld ďe inĐlƵded 
dƵƌing the ƐtƵdǇ ƉeƌiŽd͘ &ƵƌtheƌŵŽƌe͕ the Ɛŵall nƵŵďeƌ Žf ƉaƟentƐ ǁhŽ ĐŽŵƉleted the 
ƋƵeƐƟŽnnaiƌeƐ and the diīeƌent ƐƵďgƌŽƵƉƐ Žf ƉaƟentƐ at eaĐh fŽllŽǁ-ƵƉ ŵeaƐƵƌeŵent 
ŵight haǀe led tŽ ƐeleĐƟŽn ďiaƐ and ŵaǇ liŵit the geneƌaliǌaďilitǇ tŽ Žtheƌ I�h ƐƵƌǀiǀŽƌƐ͘ 
DŽƌeŽǀeƌ͕  nŽ infŽƌŵaƟŽn aďŽƵt ĐŽŵƉliĐaƟŽnƐ and ƌehaďilitaƟŽn tƌeatŵent that had 
ŽĐĐƵƌƌed aŌeƌ hŽƐƉital diƐĐhaƌge͕ and that ŵight haǀe aīeĐted the ĐŽƵƌƐe Žf ƌeĐŽǀeƌǇ͕ ǁaƐ 
ĐŽlleĐted͘ Kǁing tŽ the liŵited nƵŵďeƌ Žf ƉaƌƟĐiƉantƐ and ƐŬeǁed diƐtƌiďƵƟŽn Žf data͕ 
ŵiǆed ŵŽdel analǇƐeƐ ǁeƌe nŽt attainaďle tŽ analǇǌe the ĐŽƵƌƐe Žf ƌeĐŽǀeƌǇ at diīeƌent 
Ɵŵe ƉŽintƐ͘ DŽƌeŽǀeƌ͕  the ĮndingƐ fƌŽŵ the ŵƵlƟǀaƌiaďle ƌegƌeƐƐiŽn analǇƐeƐ ƐhŽƵld ďe 
taŬen ǁith ĐaƵƟŽn ďeĐaƵƐe ďǇ ƌedƵĐing an Žƌdinal Žƌ eǀen ŵetƌiĐ ǀaƌiaďle tŽ diĐhŽtŽŵŽƵƐ 
leǀel͕ infŽƌŵaƟŽn iƐ lŽƐt͘ 

DeƐƉite the ƌeƐtƌiĐƟŽnƐ Žf thiƐ ƐtƵdǇ͕ it ƉƌŽǀideƐ ƵƐefƵl infŽƌŵaƟŽn aďŽƵt the lŽng-teƌŵ 
fƵnĐƟŽnal health ƐtatƵƐ Žf I�h ƐƵƌǀiǀŽƌƐ ǁith and ǁithŽƵt I�h-�t and ĐŽŵƉleŵentƐ 
the ĐƵƌƌent ƵndeƌƐtanding Žf ƉŽƐt-I�h ƌeĐŽǀeƌǇ͘ 'iǀen the inĐƌeaƐing nƵŵďeƌ Žf I�h 
ƐƵƌǀiǀŽƌƐ ǁith lŽng-laƐƟng ƌeƐtƌiĐƟŽnƐ Žn ǀaƌiŽƵƐ diŵenƐiŽnƐ Žf fƵnĐƟŽning͕ theƐe ƉaƟentƐ 
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ƌeƉƌeƐent a neǁ and iŵƉŽƌtant ƉŽƉƵlaƟŽn ǁith ƐƉeĐial need fŽƌ ƌehaďilitaƟŽn tƌeatŵent͘ 
dheƌefŽƌe͕ inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn inteƌǀenƟŽnƐ ;e͘g͕͘ ƉhǇƐiŽtheƌaƉǇ͕ ŽĐĐƵƉaƟŽnal 
theƌaƉǇ͕ ƐŽĐial ǁŽƌŬ͕ etĐ͘Ϳ ƐhŽƵld ďe ĐŽnƟnƵed aŌeƌ hŽƐƉital diƐĐhaƌge tŽ ƐƵƉƉŽƌt lŽng-
teƌŵ fƵnĐƟŽnal ƌeĐŽǀeƌǇ in theƐe ǀƵlneƌaďle ƉaƟentƐ͘

 
CO N CL U SIO N S In ĐƌiƟĐallǇ ill ƉaƟentƐ͕ the deǀelŽƉŵent Žf I�h-�t iƐ indeƉendentlǇ 
aƐƐŽĐiated ǁith ǁŽƌƐe fƵnĐƟŽnal health ƐtatƵƐ at ϯ ŵŽnthƐ and iŵƉaiƌed ƉhǇƐiĐal 
fƵnĐƟŽning ƵƉ tŽ ϭ Ǉeaƌ aŌeƌ I�h diƐĐhaƌge͘ IndeƉendent fƌŽŵ I�h-�t͕ ƐŽĐial fƵnĐƟŽning 
ƌeŵainƐ ƐeǀeƌelǇ ƌeƐtƌiĐted in ŵŽƐt I�h ƐƵƌǀiǀŽƌƐ͘ dheƐe ĮndingƐ Ƶndeƌline the need fŽƌ 
inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn inteƌǀenƟŽnƐ fŽƌ I�h ƐƵƌǀiǀŽƌƐ aŌeƌ hŽƐƉital diƐĐhaƌge tŽ 
iŵƉƌŽǀe fƵnĐƟŽnal ƌeĐŽǀeƌǇ͘ 

 
�cŬnoǁledgements  
dhe aƵthŽƌƐ thanŬ the ƉaƟentƐ fŽƌ theiƌ ƉaƌƟĐiƉaƟŽn͕ and :ƵƵltũe ^ŽŵŵeƌƐ͕ DenniƐ 
'ŽŵŵeƌƐ͕ and dineŬe ǀan ,eƵǀeln fŽƌ theiƌ aƐƐiƐtanĐe ǁith the ŵanƵal ŵƵƐĐle Ɛtƌength 
ŵeaƐƵƌeŵentƐ͘ dhiƐ ƌeƐeaƌĐh ǁaƐ ƉeƌfŽƌŵed ǁithin the fƌaŵeǁŽƌŬ Žf �dDD͕ the �enteƌ 
Žf dƌanƐlaƟŽnal DŽleĐƵlaƌ DediĐine ;ǁǁǁ͘Đtŵŵ͘nlͿ ƉƌŽũeĐt D�Z^ ;gƌant ϬϰI-ϮϬϭͿ͘ >t ǁaƐ 
ƐƵƉƉŽƌted ďǇ a ƉeƌƐŽnal gƌant fƌŽŵ the EetheƌlandƐ KƌganiǌaƟŽn fŽƌ ,ealth ZeƐeaƌĐh and 
DeǀelŽƉŵent ;�ŽnDǁ-�'I<K gƌant ϮϬϭϭ ƉƌŽũeĐt nƵŵďeƌ ϰϬ-ϬϬϳϬϯ-ϵϴ-ϭϭϲϯϲͿ͘
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R E F E R E N CE S

ϭ͘ DǇhƌen ,͕ �Ŭeďeƌg K͕ ^tŽŬland K͘ ,ealth-ƌelated ƋƵalitǇ Žf life and ƌetƵƌn tŽ ǁŽƌŬ aŌeƌ 
ĐƌiƟĐal illneƐƐ in geneƌal intenƐiǀe Đaƌe Ƶnit ƉaƟentƐ͗ a ϭ-Ǉeaƌ fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �ƌit �aƌe 
Ded ϮϬϭϬ͖ϯϴ͗ϭϱϱϰ-ϭϱϲϭ͘

Ϯ͘ Eeedhaŵ DD͕ DaǀidƐŽn :͕ �Žhen ,͕ et al͘ IŵƉƌŽǀing lŽng-teƌŵ ŽƵtĐŽŵeƐ aŌeƌ diƐĐhaƌge 
fƌŽŵ intenƐiǀe Đaƌe Ƶnit͗ ƌeƉŽƌt fƌŽŵ a ƐtaŬehŽldeƌƐ͛ ĐŽnfeƌenĐe͘ �ƌit �aƌe Ded 
ϮϬϭϮ͖ϰϬ͗ϱϬϮ-ϱϬϵ͘

ϯ͘ WƵthƵĐheaƌǇ ��͕ Zaǁal :͕ DĐWhail D͕ et al͘ �ĐƵte ƐŬeletal ŵƵƐĐle ǁaƐƟng in ĐƌiƟĐal illneƐƐ͘ 
:�D� ϮϬϭϯ͖ϯϭϬ͗ϭϱϵϭ-ϭϲϬϬ͘

ϰ͘ ^teǀenƐ ZD͕ DŽǁdǇ Dt͕ DiĐhaelƐ Z<͕ et al͘ EeƵƌŽŵƵƐĐƵlaƌ dǇƐfƵnĐƟŽn aĐƋƵiƌed in ĐƌiƟĐal 
illneƐƐ͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ͘ IntenƐiǀe �aƌe Ded ϮϬϬϳ͖ϯϯ͗ ϭϴϳϲ-ϭϴϵϭ͘

ϱ͘ <ƌeƐƐ :W͕  ,all :�͘ I�h-aĐƋƵiƌed ǁeaŬneƐƐ and ƌeĐŽǀeƌǇ fƌŽŵ ĐƌiƟĐal illneƐƐ͘ E �ngl : Ded 
ϮϬϭϰ͖ϯϳϭ͗Ϯϴϳ-Ϯϴϴ͘

ϲ͘ ^teǀenƐ ZD͕ DaƌƐhall ^�͕ �Žƌnďlath DZ͕ et al͘ � fƌaŵeǁŽƌŬ fŽƌ diagnŽƐing and ĐlaƐƐifǇing 
intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ͘ �ƌit �aƌe Ded ϮϬϬϵ͖ϯϳ͗^Ϯϵϵ-ϯϬϴ͘

ϳ͘  <ŽĐh ^͕ ^ƉƵleƌ ^͕ Deũa D͕ et al͘ �ƌiƟĐal illneƐƐ ŵǇŽƉathǇ iƐ fƌeƋƵent͗ aĐĐŽŵƉanǇing 
neƵƌŽƉathǇ ƉƌŽtƌaĐtƐ I�h diƐĐhaƌge͘ : EeƵƌŽl EeƵƌŽƐƵƌg WƐǇĐhiatƌǇ ϮϬϭϭ͖ϴϮ͗Ϯϴϳ-Ϯϵϯ͘

ϴ͘ ,eƌŵanƐ '͕ san DeĐhelen ,͕ �leƌĐŬǆ �͕ et al͘ �ĐƵte ŽƵtĐŽŵeƐ and ϭ-Ǉeaƌ ŵŽƌtalitǇ Žf 
intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ͘ � ĐŽhŽƌt ƐtƵdǇ and ƉƌŽƉenƐitǇ-ŵatĐhed analǇƐiƐ͘ 
�ŵ : ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϭϰ͖ϭϵϬ͗ϰϭϬ-ϰϮϬ͘

ϵ͘ tieƐŬe >͕ Dettling-Ihnenfeldt D^͕ seƌhaŵŵe �͕ et al͘ IŵƉaĐt Žf I�h-aĐƋƵiƌed ǁeaŬneƐƐ Žn 
ƉŽƐt-I�h ƉhǇƐiĐal fƵnĐƟŽning͗ a fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �ƌit �aƌe ϮϬϭϱ͖ϭϵ͗ϭϵϲ͘

ϭϬ͘ �gaƌd �^͕ �geƌŽd I͕ dŽnneƐen �͕ et al͘ ^tƌƵggling fŽƌ indeƉendenĐe͗ a gƌŽƵnded theŽƌǇ 
ƐtƵdǇ Žn ĐŽnǀaleƐĐenĐe Žf I�h ƐƵƌǀiǀŽƌƐ ϭϮ ŵŽnthƐ ƉŽƐt I�h diƐĐhaƌge͘ IntenƐiǀe �ƌit �aƌe 
EƵƌƐ ϮϬϭϮ͖Ϯϴ͗ϭϬϱ-ϭϭϯ͘

ϭϭ͘ DeƐai ^s͕ >aǁ d:͕ Eeedhaŵ DD͘ >Žng-teƌŵ ĐŽŵƉliĐaƟŽnƐ Žf ĐƌiƟĐal Đaƌe͘ �ƌit �aƌe Ded 
ϮϬϭϭ͖ϯϵ͗ϯϳϭ-ϯϳϵ͘
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ϭϮ͘ ǀan deƌ ^Đhaaf D͕ �eelen �͕ DŽngelŵanƐ D�͕ et al͘ WŽŽƌ fƵnĐƟŽnal ƌeĐŽǀeƌǇ aŌeƌ a ĐƌiƟĐal 
illneƐƐ͗ a lŽngitƵdinal ƐtƵdǇ͘ : Zehaďil Ded ϮϬϬϵ͖ϰϭ͗ϭϬϰϭ-ϭϬϰϴ͘

ϭϯ͘ ,eƌŵanƐ '͕ De :Žnghe �͕ �ƌƵǇninĐŬǆ &͕  et al͘ InteƌǀenƟŽnƐ fŽƌ ƉƌeǀenƟng  
ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽƉathǇ and ĐƌiƟĐal illneƐƐ ŵǇŽƉathǇ͘ �ŽĐhƌane DataďaƐe   
^ǇƐt Zeǀ ϮϬϭϰ͖ϭ͗�DϬϬϲϴϯϮ͘ 

ϭϰ͘ �atteƌhaŵ �D͕ �Žnneƌ ̂ ͕ tƌight :͕ et al͘ �īeĐt Žf ƐƵƉeƌǀiƐed aeƌŽďiĐ eǆeƌĐiƐe ƌehaďilitaƟŽn 
Žn ƉhǇƐiĐal ĮtneƐƐ and ƋƵalitǇ-Žf-life in ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͗ an eǆƉlŽƌatŽƌǇ ŵiniŵiǌed 
ĐŽntƌŽlled tƌial ;WIy ƐtƵdǇͿ͘ �ƌ : �naeƐth ϮϬϭϰ͖ϭϭϯ͗ϭϯϬ-ϭϯϳ͘

ϭϱ͘ �ŽnnŽllǇ �͕ dhŽŵƉƐŽn �͕ DŽƵiƌi �͕ et al͘ �ǆeƌĐiƐe-ďaƐed ƌehaďilitaƟŽn aŌeƌ hŽƐƉital 
diƐĐhaƌge fŽƌ ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ ǁith intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ͗ � ƉilŽt 
feaƐiďilitǇ tƌial͘ : �ƌit �aƌe ϮϬϭϱ͖ϯϬ͗ϱϴϵ-ϱϵϴ͘

ϭϲ͘ DenehǇ >͕ ^Ŭinneƌ �,͕ �dďƌŽŽŬe >͕ et al͘ �ǆeƌĐiƐe ƌehaďilitaƟŽn fŽƌ ƉaƟentƐ ǁith ĐƌiƟĐal 
illneƐƐ͗ a ƌandŽŵiǌed ĐŽntƌŽlled tƌial ǁith ϭϮ ŵŽnthƐ Žf fŽllŽǁ-ƵƉ͘ �ƌit �aƌe ϮϬϭϯ͖ϭϳ͗Zϭϱϲ͘

ϭϳ͘  �lliŽtt D͕ DĐ<inleǇ ^͕ �liƐŽn :͕ et al͘ ,ealth-ƌelated ƋƵalitǇ Žf life and ƉhǇƐiĐal ƌeĐŽǀeƌǇ 
aŌeƌ a ĐƌiƟĐal illneƐƐ͗ a ŵƵlƟ-Đentƌe ƌandŽŵiƐed ĐŽntƌŽlled tƌial Žf a hŽŵe-ďaƐed ƉhǇƐiĐal 
ƌehaďilitaƟŽn ƉƌŽgƌaŵ͘ �ƌit �aƌe ϮϬϭϭ͖ϭϱ͗ZϭϰϮ͘

ϭϴ͘ tŽƌld ,ealth KƌganiǌaƟŽn ;t,KͿ͘ InteƌnaƟŽnal �laƐƐiĮĐaƟŽn Žf &ƵnĐƟŽning͕ DiƐaďilitǇ 
and ,ealth ;I�&Ϳ͘ 'eneǀa͗ t,͕ ϮϬϬϭ͘

ϭϵ͘ ǀan ^ǁieten :�͕ <ŽƵdƐtaal W:͕ siƐƐeƌ D�͕ et al͘ InteƌŽďƐeƌǀeƌ agƌeeŵent fŽƌ the aƐƐeƐƐŵent 
Žf handiĐaƉ in ƐtƌŽŬe ƉaƟentƐ͘ ^tƌŽŬe ϭϵϴϴ͖ϭϵ͗ϲϬϰ-ϲϬϳ͘

ϮϬ͘ ^ŽŵŵeƌƐ :͕ �ngelďeƌt Z,͕ Dettling-Ihnenfeldt D͕ et al͘ WhǇƐiŽtheƌaƉǇ in the intenƐiǀe 
Đaƌe Ƶnit͗ an eǀidenĐe-ďaƐed͕ eǆƉeƌt dƌiǀen͕ ƉƌaĐƟĐal Ɛtateŵent and ƌehaďilitaƟŽn 
ƌeĐŽŵŵendaƟŽnƐ͘ �lin Zehaďil  ϮϬϭϱ͖Ϯϵ͗ϭϬϱϭ-ϭϬϲϯ͘

Ϯϭ͘ &an �͕ �heeŬ &͕  �hlan >͕ et al͘ �n ŽĸĐial �ŵeƌiĐan dhŽƌaĐiĐ ^ŽĐietǇ �liniĐal WƌaĐƟĐe 
gƵideline͗ the diagnŽƐiƐ Žf intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ in adƵltƐ͘ �ŵ : ZeƐƉiƌ �ƌit 
�aƌe Ded ϮϬϭϰ͖ϭϵϬ͗ϭϰϯϳ-ϭϰϰϲ͘

ϮϮ͘ ^eƐƐleƌ �E͕ 'ŽƐnell D^͕ 'ƌaƉ D:͕ et al͘ dhe ZiĐhŵŽnd �gitaƟŽn-^edaƟŽn ̂ Đale͗ ǀaliditǇ and 
ƌeliaďilitǇ in adƵlt intenƐiǀe Đaƌe Ƶnit ƉaƟentƐ͘ �ŵ : ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϬϮ͖ϭϲϲ͗ϭϯϯϴ-
ϭϯϰϰ͘
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Ϯϯ͘ de �ƌƵin �&͕  �ƵǇƐ D͕ de titte >W͕  et al͘ dhe ƐiĐŬneƐƐ iŵƉaĐt ƉƌŽĮle͗ ^IWϲϴ͕ a ƐhŽƌt geneƌiĐ 
ǀeƌƐiŽn͘ &iƌƐt eǀalƵaƟŽn Žf the ƌeliaďilitǇ and ƌeƉƌŽdƵĐiďilitǇ͘ : �lin �ƉideŵiŽl ϭϵϵϰ͖ϰϳ͗ϴϲϯ-
ϴϳϭ͘

Ϯϰ͘ de �ƌƵin �&͕  DiedeƌiŬƐ :W͕  de titte >W͕  et al͘ dhe deǀelŽƉŵent Žf a ƐhŽƌt geneƌiĐ ǀeƌƐiŽn Žf 
the ^iĐŬneƐƐ IŵƉaĐt WƌŽĮle͘ : �lin �ƉideŵiŽl ϭϵϵϰ͖ϰϳ͗ϰϬϳ-ϰϭϴ͘

Ϯϱ͘ WŽƐt Dt͕ de �ƌƵin �͕ de titte >͕ et al͘ dhe ^IWϲϴ͗ a ŵeaƐƵƌe Žf health-ƌelated fƵnĐƟŽnal 
ƐtatƵƐ in ƌehaďilitaƟŽn ŵediĐine͘ �ƌĐh WhǇƐ Ded Zehaďil ϭϵϵϲ͖ϳϳ͗ϰϰϬ-ϰϰϱ͘

Ϯϲ͘ Eanda h͕ DĐ>endŽn WD͕ �ndƌeƐen �D͕ et al͘ dhe ^IWϲϴ͗ an aďďƌeǀiated ƐiĐŬneƐƐ iŵƉaĐt 
ƉƌŽĮle fŽƌ diƐaďilitǇ ŽƵtĐŽŵeƐ ƌeƐeaƌĐh͘ YƵal >ife ZeƐ ϮϬϬϯ͖ϭϮ͗ ϱϴϯ-ϱϵϱ͘

Ϯϳ͘  �ŽƐƐĐha <͕ ZeiũndeƌƐ <͕ :aĐŽďƐ D,͕ et al͘ YƵalitǇ Žf life aŌeƌ Ɛeǀeƌe ďaĐteƌial ƉeƌitŽniƟƐ 
and infeĐted neĐƌŽƟǌing ƉanĐƌeaƟƟƐ tƌeated ǁith ŽƉen ŵanageŵent Žf the aďdŽŵen and 
Ɖlanned ƌe-ŽƉeƌaƟŽnƐ͘ �ƌit �aƌe Ded ϮϬϬϭ͖Ϯϵ͗ϭϱϯϵ-ϭϱϰϯ͘

Ϯϴ͘ WŽƐt Dt͕ 'eƌƌitƐen :͕ DiedeƌiŬƐt :W͕  et al͘ DeaƐƵƌing health ƐtatƵƐ Žf ƉeŽƉle ǁhŽ aƌe 
ǁheelĐhaiƌ-deƉendent͗ ǀaliditǇ Žf the ^iĐŬneƐƐ IŵƉaĐt WƌŽĮle ϲϴ and the EŽƫnghaŵ 
,ealth WƌŽĮle͘ DiƐaďil Zehaďil ϮϬϬϭ͖Ϯϯ͗Ϯϰϱ-Ϯϱϯ͘

Ϯϵ͘ :aĐŽďƐ ,D͕ >ƵƫŬ �͕ dŽƵǁ-Ktten &t͕ et al͘ dhe ƐiĐŬneƐƐ iŵƉaĐt ƉƌŽĮle͖ ƌeƐƵltƐ Žf an 
eǀalƵaƟŽn ƐtƵdǇ Žf the DƵtĐh ǀeƌƐiŽn͘ Eed diũdƐĐhƌ 'eneeƐŬd ϭϵϵϬ͖ϭϯϰ͗ϭϵϱϬ-ϭϵϱϰ͘ 

ϯϬ͘ YƵan ,͕ >i �͕ �ŽƵƌiƐ �D͕ et al͘ hƉdaƟng and ǀalidaƟng the �haƌlƐŽn ĐŽŵŽƌďiditǇ indeǆ and 
ƐĐŽƌe fŽƌ ƌiƐŬ adũƵƐtŵent in hŽƐƉital diƐĐhaƌge aďƐtƌaĐtƐ ƵƐing data fƌŽŵ ϲ ĐŽƵntƌieƐ͘ �ŵ : 
�ƉideŵiŽl ϮϬϭϭ͖ϭϳϯ͗ϲϳϲ-ϲϴϮ͘

ϯϭ͘ �iŵŵeƌŵan :�͕ <ƌaŵeƌ ��͕ DĐEaiƌ D^͕ et al͘ �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth 
�ǀalƵaƟŽn ;�W��,�Ϳ Is͗ hŽƐƉital ŵŽƌtalitǇ aƐƐeƐƐŵent fŽƌ tŽdaǇ͛Ɛ ĐƌiƟĐallǇ ill ƉaƟentƐ͘ �ƌit 
�aƌe Ded ϮϬϬϲ͖ϯϰ͗ϭϮϵϳ-ϭϯϭϬ͘

ϯϮ͘ sinĐent :>͕ DŽƌenŽ Z͕ daŬala :͕ et al͘ dhe ^K&� ;^eƉƐiƐ-ƌelated Kƌgan &ailƵƌe �ƐƐeƐƐŵentͿ 
ƐĐŽƌe tŽ deƐĐƌiďe Žƌgan dǇƐfƵnĐƟŽnͬfailƵƌe͘ Kn ďehalf Žf the tŽƌŬing 'ƌŽƵƉ Žn ^eƉƐiƐ-
Zelated WƌŽďleŵƐ Žf the �ƵƌŽƉean ^ŽĐietǇ Žf IntenƐiǀe �aƌe DediĐine͘ IntenƐiǀe �aƌe Ded 
ϭϵϵϲ͖ϮϮ͗ϳϬϳ-ϳϭϬ͘ 

ϯϯ͘ �ŵeƌiĐan �Žllege Žf �heƐt WhǇƐiĐianƐͬ^ŽĐietǇ Žf �ƌiƟĐal �aƌe DediĐine �ŽnƐenƐƵƐ 
�ŽnfeƌenĐe͗ deĮniƟŽnƐ fŽƌ ƐeƉƐiƐ and Žƌgan failƵƌe and gƵidelineƐ fŽƌ the ƵƐe Žf innŽǀaƟǀe 
theƌaƉieƐ in ƐeƉƐiƐ͘ �ƌit �aƌe Ded ϭϵϵϮ͖ϮϬ͗ϴϲϰ-ϴϳϰ͘ 
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ϯϰ͘ &an �͕ DŽǁdǇ Dt͕ �ŽlantƵŽni �͕ et al͘ WhǇƐiĐal ĐŽŵƉliĐaƟŽnƐ in aĐƵte lƵng inũƵƌǇ ƐƵƌǀiǀŽƌƐ͗ 
a tǁŽ-Ǉeaƌ lŽngitƵdinal ƉƌŽƐƉeĐƟǀe ƐtƵdǇ͘ �ƌit �aƌe Ded ϮϬϭϰ͖ϰϮ͗ϴϰϵ-ϴϱϵ͘

ϯϱ͘ ,eƌƌidge D^͕ danƐeǇ �D͕ Datte �͕ et al͘ &ƵnĐƟŽnal diƐaďilitǇ ϱ ǇeaƌƐ aŌeƌ aĐƵte ƌeƐƉiƌatŽƌǇ 
diƐtƌeƐƐ ƐǇndƌŽŵe͘ E �ngl : Ded ϮϬϭϭ͖ϯϲϰ͗ϭϮϵϯ-ϭϯϬϰ͘ 

ϯϲ͘ InƟƐŽ D͕ �ŵŽƌƵƐŽ >͕ �aƌƌelli D͕ et al͘ >Žng-teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe and health ƐtatƵƐ Žf 
ƉaƟentƐ ǁith ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽŵǇŽƉathǇ͘ �Đta EeƵƌŽl ^Đand ϮϬϭϭ͖ϭϮϯ͗Ϯϭϭ-Ϯϭϵ͘ 

ϯϳ͘  �ƵƐiũa >͕ WaƵƐenďeƌgeƌ �͕ ,aineƐ dW͕  et al͘ �dƵlt ŵeaƐƵƌeƐ Žf geneƌal health and health-
ƌelated ƋƵalitǇ Žf life͗ DediĐal KƵtĐŽŵeƐ ^tƵdǇ ^hŽƌt &Žƌŵ ϯϲ-Iteŵ ;^&-ϯϲͿ and ^hŽƌt &Žƌŵ 
ϭϮ-Iteŵ ;^&-ϭϮͿ ,ealth ^ƵƌǀeǇƐ͕ EŽƫnghaŵ ,ealth WƌŽĮle ;E,WͿ͕ ^iĐŬneƐƐ IŵƉaĐt WƌŽĮle 
;^IWͿ͕ DediĐal KƵtĐŽŵeƐ ^tƵdǇ ^hŽƌt &Žƌŵ ϲD ;^&-ϲDͿ͕ ,ealth hƟliƟeƐ Indeǆ DaƌŬ ϯ ;,hIϯͿ͕ 
YƵalitǇ Žf tell-�eing ^Đale ;Yt�Ϳ͕ and �ƐƐeƐƐŵent Žf YƵalitǇ Žf >ife ;�YŽ>Ϳ͘ �ƌthƌiƟƐ �aƌe 
ZeƐ ;,ŽďŽŬenͿ ϮϬϭϭ͖ϲϯ͗^ϯϴϯ-ϰϭϮ͘

ϯϴ͘ taƌe :�͕ :ƌ͘ ͕ <ŽƐinƐŬi D͕ 'andeŬ �͕ et al͘ dhe faĐtŽƌ ƐtƌƵĐtƵƌe Žf the ^&-ϯϲ ,ealth ^ƵƌǀeǇ 
in ϭϬ ĐŽƵntƌieƐ͗ ƌeƐƵltƐ fƌŽŵ the IYK>� WƌŽũeĐt͘ InteƌnaƟŽnal YƵalitǇ Žf >ife �ƐƐeƐƐŵent͘ : 
�lin �ƉideŵiŽl ϭϵϵϴ͖ϱϭ͗ϭϭϱϵ-ϭϭϲϱ͘ 

ϯϵ͘ <aǇaŵďƵ '͕ �ŽŽtƐ Z͕ Waƌatǌ :͘ WhǇƐiĐal theƌaƉǇ fŽƌ the ĐƌiƟĐallǇ ill in the I�h͗ a ƐǇƐteŵaƟĐ 
ƌeǀieǁ and ŵeta-analǇƐiƐ͘ �ƌit �aƌe Ded ϮϬϭϯ͖ϰϭ͗ϭϱϰϯ-ϭϱϱϰ͘

ϰϬ͘ ^ĐhǁeiĐŬeƌt tD͕ WŽhlŵan D�͕ WŽhlŵan �^͕ et al͘ �aƌlǇ ƉhǇƐiĐal and ŽĐĐƵƉaƟŽnal theƌaƉǇ 
in ŵeĐhaniĐallǇ ǀenƟlated͕ ĐƌiƟĐallǇ ill ƉaƟentƐ͗ a ƌandŽŵiƐed ĐŽntƌŽlled tƌial͘ >anĐet 
ϮϬϬϵ͖ϯϳϯ͗ϭϴϳϰ-ϭϴϴϮ͘

ϰϭ͘ IǁaƐhǇna d:͕ �lǇ �t͕ ^ŵith DD͕ et al͘ >Žng-teƌŵ ĐŽgniƟǀe iŵƉaiƌŵent and fƵnĐƟŽnal 
diƐaďilitǇ aŵŽng ƐƵƌǀiǀŽƌƐ Žf Ɛeǀeƌe ƐeƉƐiƐ͘ :�D� ϮϬϭϬ͖ϯϬϰ͗ϭϳϴϳ-ϭϳϵϰ͘ 

ϰϮ͘ DǇhƌen ,͕ �Ŭeďeƌg K͕ dŽien <͕ et al͘ WŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ͕ anǆietǇ and deƉƌeƐƐiŽn ƐǇŵƉtŽŵƐ 
in ƉaƟentƐ dƵƌing the ĮƌƐt Ǉeaƌ ƉŽƐt intenƐiǀe Đaƌe Ƶnit diƐĐhaƌge͘ �ƌit �aƌe ϮϬϭϬ͖ϭϰ͗Zϭϰ͘ 

ϰϯ͘ WandhaƌiƉande WW͕  'iƌaƌd dD͕ :aĐŬƐŽn :�͕ et al͘ >Žng-teƌŵ ĐŽgniƟǀe iŵƉaiƌŵent aŌeƌ 
ĐƌiƟĐal illneƐƐ͘ E �ngl : Ded ϮϬϭϯ͖ϯϲϵ͗ϭϯϬϲ-ϭϯϭϲ͘ 

ϰϰ͘ IǁaƐhǇna d:͕ Eetǌeƌ '͘ dhe ďƵƌdenƐ Žf ƐƵƌǀiǀŽƌƐhiƉ͗ an aƉƉƌŽaĐh tŽ thinŬing aďŽƵt lŽng-
teƌŵ ŽƵtĐŽŵeƐ aŌeƌ ĐƌiƟĐal illneƐƐ͘ ^eŵin ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϭϮ͖ϯϯ͗ϯϮϳ-ϯϯϴ͘ 
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ϰϱ͘ ǀan deƌ ^Đhaaf D͕ �eelen �͕ DŽngelŵanƐ D�͕ et al͘ &ƵnĐƟŽnal ƐtatƵƐ aŌeƌ intenƐiǀe Đaƌe͗ a 
Đhallenge fŽƌ ƌehaďilitaƟŽn ƉƌŽfeƐƐiŽnalƐ tŽ iŵƉƌŽǀe ŽƵtĐŽŵe͘ : Zehaďil Ded ϮϬϬϵ͖ϰϭ͗ϯϲϬ-
ϯϲϲ͘
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A B STR A CT

Kbũectiǀe
dhe ƉƵƌƉŽƐe Žf thiƐ ƐtƵdǇ ǁaƐ tŽ eǆƉlŽƌe ĐŽƉing ƐtǇleƐ aŵŽng intenƐiǀe Đaƌe Ƶnit ;I�hͿ 
ƐƵƌǀiǀŽƌƐ and inǀeƐƟgate the aƐƐŽĐiaƟŽn ďetǁeen ĐŽƉing ƐtǇle and ƋƵalitǇ Žf life ;YŽ>Ϳ͘ 
 
M ethod
In thiƐ ĐƌŽƐƐ-ƐeĐƟŽnal ŵƵlƟĐenteƌ ƐtƵdǇ͕ ϭϱϬ adƵlt ƉaƟentƐ ǁhŽ ǁeƌe ŵeĐhaniĐallǇ 
ǀenƟlated in an I�h fŽƌ ш Ϯ daǇƐ and diƐĐhaƌged tŽ theiƌ hŽŵeƐ ǁeƌe inǀited tŽ ǀiƐit the 
ƉŽƐt-I�h ĐliniĐ ϯ ŵŽnthƐ aŌeƌ diƐĐhaƌge͘ �efŽƌe the ƉŽƐt-I�h ǀiƐit͕ the ƉaƟentƐ ĐŽŵƉleted 
ƋƵeƐƟŽnnaiƌeƐ ƌegaƌding theiƌ YŽ>͕ ĐŽƉing ƐtǇle͕ and ƉƐǇĐhŽlŽgiĐal diƐtƌeƐƐ͘ �ŽƉing ƐtǇle 
ǁaƐ aƐƐeƐƐed ƵƐing the �ŽƉing InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ ;�I^^-ϮϭͿ͕ ǁhiĐh ŵeaƐƵƌeƐ 
taƐŬ-Žƌiented ĐŽƉing͕ eŵŽƟŽn-Žƌiented ĐŽƉing͕ and aǀŽidanĐe ĐŽƉing ƐtǇleƐ͘ YŽ> ǁaƐ 
aƐƐeƐƐed ƵƐing the WhǇƐiĐal �ŽŵƉŽnent ^ĐŽƌe ;W�^Ϳ and Dental �ŽŵƉŽnent ^ĐŽƌe ;D�^Ϳ 
deƌiǀed fƌŽŵ the ϯϲ-iteŵ ^hŽƌt &Žƌŵ ,ealth ^ƵƌǀeǇ ;^&-ϯϲͿ͘ hniǀaƌiate and ŵƵlƟǀaƌiate 
lineaƌ ƌegƌeƐƐiŽnƐ ǁeƌe ƉeƌfŽƌŵed͘ 
 
R esu l ts
Kne hƵndƌed fŽƵƌ ƉaƟentƐ ;ŵean age с ϱϵ ǇeaƌƐ͖ ϳϭ ŵen͕ ϯϯ ǁŽŵenͿ ĐŽŵƉleted the 
ƋƵeƐƟŽnnaiƌeƐ ;ƌeƐƉŽnƐe ƌate с ϲϵйͿ͘ dhe higheƐt �I^^-Ϯϭ ƐƵďƐĐale ŵean ǁaƐ fŽƵnd in the  
daƐŬ-Kƌiented ƐƵďƐĐale ;Ϯϭ͘ϯͿ͕ fŽllŽǁed ďǇ the �ǀŽidanĐe �ŽƉing ƐƵďƐĐale ;ϭϴ͘ϳͿ and the  
�ŵŽƟŽn-Kƌiented ƐƵďƐĐale ;ϭϱ͘ϮͿ͘ �ŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle ǁaƐ indeƉendentlǇ  
aƐƐŽĐiated ǁith ƌedƵĐed ŵental health ;i͘e͕͘ ^&-ϯϲ D�^Ϳ͕ ďƵt nŽt ǁith ƉhǇƐiĐal  
fƵnĐƟŽning ;i͘e͕͘ ^&-ϯϲ W�^Ϳ͘   

Conc l u sions  
�n eŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle iƐ aƐƐŽĐiated ǁith ǁŽƌƐe ŵental health aŵŽng DƵtĐh I�h 
ƐƵƌǀiǀŽƌƐ͘ �ddiƟŽnal ƌeƐeaƌĐh iƐ needed in Žƌdeƌ tŽ deteƌŵine the ƉƌeĐiƐe ƌŽle that ĐŽƉing 
ƐtǇle ƉlaǇƐ in the lŽng-teƌŵ ƌeĐŽǀeƌǇ Žf I�h ƐƵƌǀiǀŽƌƐ͘
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IN TR O D U CTIO N
WaƟentƐ ǁhŽ ƐƵƌǀiǀe a ĐƌiƟĐal illneƐƐ aƌe ŽŌen ĐŽnfƌŽnted ǁith ƵndeƐiƌaďle lŽng-laƐƟng 
ŽƵtĐŽŵeƐ͕ inĐlƵding ƉhǇƐiĐal and ĐŽgniƟǀe iŵƉaiƌŵent͕ eŵŽƟŽnal ƉƌŽďleŵƐ͕ and 
deĐƌeaƐed ƋƵalitǇ Žf life ;YŽ>Ϳ͘ϭ-ϰ dhe ŵŽƐt ĐŽŵŵŽn ƉhǇƐiĐal ƐeƋƵelae fŽllŽǁing ĐƌiƟĐal 
illneƐƐ inĐlƵde neƵƌŽŵƵƐĐƵlaƌ ǁeaŬneƐƐ͕ iŵƉaiƌed ǁalŬing and ŵŽďilitǇ͕ laĐŬ Žf eneƌgǇ͕  
and faƟgƵe͖ theƐe ƐǇŵƉtŽŵƐ Đan ƉeƌƐiƐt fŽƌ ǇeaƌƐ fŽllŽǁing diƐĐhaƌge fƌŽŵ the intenƐiǀe 
Đaƌe Ƶnit ;I�hͿ͘Ϯ͕ϱ͕ϲ In addiƟŽn tŽ theƐe ƉhǇƐiĐal ĐŽŵƉlaintƐ͕ ŵanǇ I�h ƐƵƌǀiǀŽƌƐ haǀe 
ƉaƌanŽia-liŬe ŵeŵŽƌieƐ ƌegaƌding theiƌ Ɵŵe in the I�h͕ hŽƐƉital-ƌelated ƉhŽďiaƐ͕ and  
ƉaniĐ attaĐŬƐ that Đan lead tŽ lŽngeƌ laƐƟng anǆietǇ͕ deƉƌeƐƐiŽn͕ and ƉŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ 
diƐŽƌdeƌ ;Wd^DͿ͕ ƵlƟŵatelǇ iŵƉeding the ƉaƟent͛Ɛ ƌeĐŽǀeƌǇ and ƐigniĮĐantlǇ ƌedƵĐing 
YŽ>͘ϳ͕ϴ �Ōeƌ ďeing diƐĐhaƌged fƌŽŵ the hŽƐƉital͕ ŵŽƐt I�h ƐƵƌǀiǀŽƌƐ aƌe ĐŽnfƌŽnted ǁith  
the ĐhallengeƐ Žf ƌeƐtŽƌing ŵaǆiŵƵŵ fƵnĐƟŽn͖ adũƵƐƟng tŽ ĐhangeƐ in theiƌ ƉhǇƐiĐal͕ 
eŵŽƟŽnal͕ and ƐŽĐial fƵnĐƟŽning͕ϯ and ŽǀeƌĐŽŵing theiƌ ƌeĐent tƌaƵŵaƟĐ eǆƉeƌienĐeƐ͘  
�Ɛ the ƐƵƌǀiǀal ƌateƐ Žf ƉaƟentƐ adŵitted tŽ an I�h haǀe inĐƌeaƐed͕ the lŽng-teƌŵ 
ĐŽnƐeƋƵenĐeƐ Žf ĐƌiƟĐal illneƐƐ haǀe ďeĐŽŵe inĐƌeaƐinglǇ ƌeĐŽgniǌed aƐ an iŵƉŽƌtant  
health Đaƌe iƐƐƵe͕ and YŽ> haƐ ďeĐŽŵe an inĐƌeaƐinglǇ iŵƉŽƌtant ŽƵtĐŽŵe ŵeaƐƵƌe in 
intenƐiǀe Đaƌe ƐtƵdieƐ͘ϵ-ϭϭ dhe ǁaǇ in ǁhiĐh health-ƌelated YŽ> iƐ ƉeƌĐeiǀed iƐ geneƌallǇ 
deteƌŵined ďǇ the inteƌaĐƟŽn ďetǁeen Ɛeǀeƌal faĐtŽƌƐ͕ inĐlƵding ƉeƌƐŽnal life eǀentƐ͕ 
lifeƐtǇle͕ ƐŽĐiŽdeŵŽgƌaƉhiĐ faĐtŽƌƐ͕ eĐŽnŽŵiĐ ƐtatƵƐ͕ ƉeƌƐŽnal and ƉƐǇĐhŽlŽgiĐal 
ĐhaƌaĐteƌiƐƟĐƐ͕ and ŵeĐhaniƐŵƐ fŽƌ ĐŽƉing ǁith ƐtƌeƐƐ͘ϭϮ dhe aďilitǇ tŽ ĐŽƉe eīeĐƟǀelǇ 
ǁith the ƉhǇƐiĐal and eŵŽƟŽnal iŵƉaĐt Žf an illneƐƐ iƐ eƐƐenƟal fŽƌ aĐhieǀing lŽng-teƌŵ 
ƌeĐŽǀeƌǇ and ŵaintaining high YŽ>͘ϭϯ͕ϭϰ 
�ŽƉing iƐ deĮned aƐ ͞a ƌeƐƉŽnƐe aiŵed at diŵiniƐhing the ƉhǇƐiĐal͕ eŵŽƟŽnal and 
ƉƐǇĐhŽlŽgiĐal ďƵƌden that iƐ linŬed tŽ ƐtƌeƐƐfƵl life eǀentƐ and dailǇ haƐƐleƐ͘͟ ϭϱ DŽƌeŽǀeƌ͕  
ĐŽƉing Đan ďe ĐŽnĐeƉtƵaliǌed aƐ ďeing ƐitƵaƟŽn-deƉendent͕ aƐ ďeing dŽŵain-ƐƉeĐiĮĐ͕  
Žƌ aƐ a ƉeƌƐŽnalitǇ tƌait Žƌ ƐtǇle͘ϭϲ then ĐŽƉing iƐ ĐŽnƐideƌed aƐ a ƉeƌƐŽnalitǇ tƌait Žƌ ƐtǇle͕ 
thƌee ƉƌinĐiƉal ƐtǇleƐ Đan ďe idenƟĮed͗ taƐŬ-Žƌiented ĐŽƉing͕ eŵŽƟŽn-Žƌiented ĐŽƉing͕  
and aǀŽidanĐe ĐŽƉing͘ϭϳ tith taƐŬ-Žƌiented ĐŽƉing͕ the indiǀidƵal atteŵƉtƐ tŽ ƐŽlǀe a 
ƉƌŽďleŵ ƵƐing ǀaƌiŽƵƐ ďehaǀiŽƌal Žƌ ĐŽgniƟǀe aƉƉƌŽaĐheƐ͕ ƐƵĐh aƐ ďƌeaŬing dŽǁn the 
ƉƌŽďleŵ ďefŽƌe ƌeaĐƟng Žƌ ƌeĐalling hŽǁ ƉaƐt ƉƌŽďleŵƐ ǁeƌe ƐŽlǀed tŽ helƉ Įnd ĐƵƌƌent 
ƐŽlƵƟŽnƐ͘ tith eŵŽƟŽn-Žƌiented ĐŽƉing͕ the indiǀidƵal ƌeƐƉŽndƐ tŽ a ƐtƌeƐƐfƵl ƐitƵaƟŽn 
ǁith eŵŽƟŽnal ƌeaĐƟŽnƐ ;e͘g͕͘ angeƌ͕  ǁŽƌƌǇͿ͕ diƌeĐted tŽǁaƌd ŽneƐelf ƌatheƌ than the 
ƉƌŽďleŵ at hand͘ tith aǀŽidanĐe ĐŽƉing͕ the indiǀidƵal ƵƐeƐ diƐtƌaĐƟŽnƐ in Žƌdeƌ tŽ aǀŽid  
a ƉaƌƟĐƵlaƌ ƐitƵaƟŽn ƌatheƌ than dealing diƌeĐtlǇ ǁith the ƐitƵaƟŽn͘ IndiǀidƵalƐ ƵƐe a ǀaƌietǇ 
Žf ĐŽƉing ƐtǇleƐ tŽ ŵanage ƐtƌeƐƐfƵl ƐitƵaƟŽnƐ͕ and ŽŌenƟŵeƐ diīeƌent ĐŽƉing ƐtǇleƐ ŵaǇ 
ďe ƵƐed ƐiŵƵltaneŽƵƐlǇ͘ DŽƐt ƉeŽƉle haǀe a ƉƌefeƌenĐe fŽƌ Žne ƉaƌƟĐƵlaƌ ĐŽƉing ƐtǇle͕  
and thiƐ ƉƌefeƌenĐe iƐ geneƌallǇ deteƌŵined ďǇ hiƐ Žƌ heƌ ƉeƌƐŽnalitǇ͕ ƉhenŽtǇƉe͕ 
deŵŽgƌaƉhiĐƐ͕ and enǀiƌŽnŵental faĐtŽƌƐ ;e͘g͕͘ ƐŽĐial ƐƵƉƉŽƌt͕ ĐƵltƵƌal faĐtŽƌƐͿ͕ and ďǇ the 
natƵƌe Žf the ƐtƌeƐƐfƵl eǀent͘ 
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dhe ƌelaƟŽnƐhiƉ ďetǁeen ĐŽƉing ƐtǇle and YŽ> haƐ ďeen eǆaŵined in ƉaƟentƐ ǁith ĐhƌŽniĐ 
diƐeaƐe Žƌ tƌaƵŵaƟĐ inũƵƌǇ͕ and ŵŽƐt aƵthŽƌƐ ƌeĐŽŵŵend taŬing a ƉaƟent͛Ɛ  ƐƉeĐiĮĐ ĐŽƉing 
ƐtǇle intŽ aĐĐŽƵnt in Žƌdeƌ tŽ ŽƉƟŵiǌe the ŽƵtĐŽŵe Žf ƌehaďilitaƟŽn͘ϭϴ-ϮϮ &Žƌ Ɛeǀeƌal   
ƉaƟent ƉŽƉƵlaƟŽnƐ͕ it haƐ ďeen deƐĐƌiďed that an aĐƟǀe͕ taƐŬ-Žƌiented ĐŽƉing ƐtǇle iƐ 
aƐƐŽĐiated ǁith ďetteƌ YŽ>͕ ǁheƌeaƐ ƉaƐƐiǀe͕ eŵŽƟŽn-Žƌiented and  aǀŽidanĐe ĐŽƉing  
ƐtǇleƐ aƌe geneƌallǇ aƐƐŽĐiated ǁith lŽǁeƌ YŽ>͘Ϯϯ-Ϯϱ dheƐe  aƐƐŽĐiaƟŽnƐ haǀe alƐŽ ďeen  
deĐƌiďed in the geneƌal ƉŽƉƵlaƟŽn͘Ϯϲ-Ϯϴ    
tith ƌeƐƉeĐt tŽ ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͕ the ƌelaƟŽnƐhiƉ ďetǁeen ĐŽƉing ƐtǇle and YŽ> 
haƐ haƌdlǇ ďeen inǀeƐƟgated tŽ date͘ ,Žǁeǀeƌ͕  in Žƌdeƌ tŽ deǀelŽƉ eīeĐƟǀe ƌehaďilitaƟŽn 
ƐtƌategieƐ͕ ƉaƌƟĐƵlaƌlǇ giǀen the ďƌŽad ƐƉeĐtƌƵŵ Žf ƐǇŵƉtŽŵƐ that Đan deǀelŽƉ in ƉaƟentƐ 
fŽllŽǁing ĐƌiƟĐal illneƐƐ͕ inǀeƐƟgaƟng the ĐŽƉing ƐtǇleƐ ƵƐed ďǇ thiƐ ƉaƟent ƉŽƉƵlaƟŽnͶ
and the aƐƐŽĐiaƟŽn ďetǁeen eaĐh ĐŽƉing ƐtǇle and ƐƵďƐeƋƵent YŽ>ͶiƐ highlǇ ƌeleǀant͘ 
dheƌefŽƌe͕ the aiŵ Žf thiƐ ƐtƵdǇ ǁaƐ tŽ eǆaŵine the ĐŽƉing ƐtǇleƐ ƵƐed ďǇ I�h ƐƵƌǀiǀŽƌƐ  
and inǀeƐƟgate the ƌelaƟŽnƐhiƉ ďetǁeen eaĐh ĐŽƉing ƐtǇle and YŽ>͘ te hǇƉŽtheƐiǌed 
that a taƐŬ-Žƌiented ĐŽƉing ƐtǇle ǁill ďe aƐƐŽĐiated ǁith ďetteƌ YŽ>͕ ǁheƌeaƐ an eŵŽƟŽn-
Žƌiented Žƌ aǀŽidanĐe ĐŽƉing ƐtǇle ǁill ďe aƐƐŽĐiated ǁith ǁŽƌƐe YŽ>͘ 

M E TH O D   
Warticipants and Wrocedures
In thiƐ ĐƌŽƐƐ-ƐeĐƟŽnal ƐtƵdǇ͕ ǁe analǇǌed the ŽƵtĐŽŵe Žf I�h ƐƵƌǀiǀŽƌƐ ǁhŽ ǀiƐited the  
ƉŽƐt-I�h ĐliniĐƐ at the �ĐadeŵiĐ DediĐal �enteƌ ;�ŵƐteƌdaŵ͕ the EetheƌlandƐͿ and the 
deƌgŽŽi hŽƐƉital ;,ilǀeƌƐƵŵ͕ the EetheƌlandƐͿ fƌŽŵ ϮϬϭϬ thƌŽƵgh ϮϬϭϮ͘ dhe ŽƌganiǌaƟŽn 
Žf theƐe ƉŽƐt-I�h ĐliniĐƐ haƐ ďeen deƐĐƌiďed in detail ƉƌeǀiŽƵƐlǇ͘Ϯϵ dhe �ĐadeŵiĐ DediĐal 
�enteƌ iƐ a ƵniǀeƌƐitǇ hŽƐƉital ǁith ϭ͕ϬϬϬ ďedƐ͕ inĐlƵding ϯϰ ďedƐ dediĐated tŽ ŵiǆed 
ŵediĐal and ƐƵƌgiĐal I�h Đaƌe͖ the deƌgŽŽi hŽƐƉital iƐ a geneƌal hŽƐƉital ǁith ϲϯϯ ďedƐ͕ 
inĐlƵding ϭϬ ďedƐ dediĐated tŽ ŵiǆed ŵediĐal and ƐƵƌgiĐal I�h Đaƌe͘ �dƵlt ;шϭϴ ǇeaƌƐ 
Žf ageͿ ƉaƟentƐ ǁhŽ had ďeen ŵeĐhaniĐallǇ ǀenƟlated in the I�h fŽƌ шϮ daǇƐ and ǁeƌe 
ƐƵďƐeƋƵentlǇ diƐĐhaƌged tŽ theiƌ hŽŵe ǁeƌe inǀited tŽ the ƉŽƐt-I�h ĐliniĐ and ǁeƌe  
eligiďle fŽƌ inĐlƵƐiŽn in the ƐtƵdǇ͘ WaƟentƐ ǁhŽ ǁeƌe in the I�h feǁeƌ than Ϯ daǇƐͶǁhiĐh 
ƉƌiŵaƌilǇ inĐlƵdeƐ ƉaƟentƐ ǁhŽ aƌe adŵitted fŽƌ ƌŽƵƟne ƉŽƐt-ƐƵƌgiĐal ŽďƐeƌǀaƟŽn and 
aƌe nŽt liŬelǇ tŽ deǀelŽƉ ƉŽƐt-I�h ƉhǇƐiĐal andͬŽƌ ŵental ƌeƐtƌiĐƟŽnƐͶǁeƌe nŽt inǀited 
tŽ the ƉŽƐt-I�h ĐliniĐ͘ WaƟentƐ ǁhŽ had inƐƵĸĐient ŬnŽǁledge Žf the DƵtĐh langƵage Žƌ 
anǇ ĐŽndiƟŽn that ŵight haǀe ƉƌeĐlƵded theiƌ aďilitǇ tŽ ĐŽŵƉlete the ƋƵeƐƟŽnnaiƌeƐ ;e͘g͕͘ 
ŵental ƌetaƌdaƟŽn͕ a teƌŵinal diƐeaƐe͕ etĐ͘Ϳ ǁeƌe eǆĐlƵded͘ dhe ƋƵeƐƟŽnnaiƌeƐ ǁeƌe Ɖaƌt 
Žf the ƌŽƵƟne Đaƌe ƉƌŽǀided ǁithin the ƉŽƐt-I�h ĐliniĐƐ͖ thƵƐ͕ the ethiĐƐ ĐŽŵŵittee ƌƵled 
that the DediĐal ZeƐeaƌĐh InǀŽlǀing ,Ƶŵan ^ƵďũeĐtƐ �Đt ;ǀeƌƐiŽn DaƌĐh ϭ͕ ϮϬϬϲ͖ httƉ͗ͬͬ
ǁǁǁ͘ĐĐŵŽ͘nlͿ did nŽt aƉƉlǇ tŽ the ĐƵƌƌent ƐtƵdǇ͕ and ŽĸĐial ĐŽŵŵittee aƉƉƌŽǀal ǁaƐ  
nŽt ƌeƋƵiƌed fŽƌ thiƐ ƐtƵdǇ͘ dhe ƉaƌƟĐiƉantƐ ĐŽŵƉleted the ƋƵeƐƟŽnnaiƌeƐ ϯ ŵŽnthƐ aŌeƌ 
theǇ ǁeƌe diƐĐhaƌged fƌŽŵ the I�h͘ 
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M easu res
�ŽƉing ƐtǇle ǁaƐ deteƌŵined ƵƐing the ǀalidated DƵtĐh ƐhŽƌt ǀeƌƐiŽn Žf the �ŽƉing InǀentŽƌǇ 
fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ-Ϯϭ͘Ϯϲ dhiƐ Ϯϭ-iteŵ Ɛelf-ƌeƉŽƌt inƐtƌƵŵent iƐ ƵƐed tŽ deteƌŵine ǁhiĐh 
ĐŽƉing ƐtǇle an indiǀidƵal ƉƌefeƌƐ dƵƌing a ƐƉeĐiĮĐ ƐtƌeƐƐfƵl ƐitƵaƟŽn͘ dhe �I^^-Ϯϭ ĐŽntainƐ 
thƌee ƐƵďƐĐaleƐ ǁith Ɛeǀen iteŵƐ eaĐh͕ and theƐe Ϯϭ iteŵƐ aƌe diƐtƌiďƵted ƌandŽŵlǇ 
thƌŽƵghŽƵt the fŽƌŵ in Žƌdeƌ tŽ inǀeƐƟgate the ƉƌeƐenĐe Žf taƐŬ-Žƌiented͕ eŵŽƟŽn-
Žƌiented͕ and aǀŽidanĐe ĐŽƉing ƐtǇleƐ͘ dhe daƐŬ-Kƌiented ƐƵďƐĐale ĐŽntainƐ iteŵƐ ƐƵĐh aƐ 
͞analǇǌing the ƉƌŽďleŵ͕͟ ͞ŵaŬing a Ɖlan ďefŽƌe ƐŽlǀing the ƉƌŽďleŵ͕͟ and ͞thinŬing aďŽƵt 
the ƐitƵaƟŽn and leaƌning fƌŽŵ ŵiƐtaŬeƐ͘͟ �ǆaŵƉleƐ Žf �ŵŽƟŽn-Kƌiented iteŵƐ inĐlƵde 
͞ďlaŵing ŽneƐelf fŽƌ ďeing eŵŽƟŽnal Žƌ nŽt ŬnŽǁing hŽǁ tŽ handle a ƐitƵaƟŽn͟ and ͞ďeing 
ǁŽƌƌied andͬŽƌ ďeĐŽŵing ƵƉƐet͘͟ dhe �ǀŽidanĐe ƐƵďƐĐale ĐŽntainƐ iteŵƐ ƐƵĐh aƐ ͞taŬing a 
ďƌeaŬ tŽ diƐtanĐe ŽneƐelf fƌŽŵ the ƐitƵaƟŽn͕͟ ͞ƐƉending Ɵŵe ǁith a ƐƉeĐial ƉeƌƐŽn͕͟ and 
͞gŽing ƐhŽƉƉing Žƌ tƌeaƟng ŽneƐelf ǁith ƐǁeetƐ Žƌ ƐnaĐŬƐ͘͟ �aĐh iteŵ iƐ ƐĐŽƌed Žn a ϱ-ƉŽint 
>iŬeƌt ƐĐale͕ ǁith ϭ ĐŽƌƌeƐƉŽnding tŽ not at all͕ and ϱ ĐŽƌƌeƐƉŽnding tŽ very much͘ � tŽtal 
ƐĐŽƌe ƌanging fƌŽŵ ϳ tŽ ϯϱ iƐ then ĐalĐƵlated fŽƌ eaĐh ƐƵďƐĐale͕ ǁith a higheƌ ƐĐŽƌe indiĐaƟng 
a ƉƌefeƌenĐe fŽƌ a ƐƉeĐiĮĐ ĐŽƉing ƐtǇle͘ dhe DƵtĐh ǀeƌƐiŽn Žf the �I^^ ǁaƐ deǀelŽƉed ďǇ de 
Ziddeƌ and ǀan ,eĐŬ ;ϮϬϬϰͿϮϲ and haƐ ďeen ǀalidated in healthǇ adƵltƐ͘ dhe �I^^ haƐ gŽŽd 
inteƌnal ĐŽnƐiƐtenĐǇ ;�ƌŽnďaĐh͛Ɛ alƉha с ͘ϳϱ tŽ ͘ϴϴͿ͕ the thƌee ŵain ƐĐaleƐ haǀe ƐƵĸĐient 
diƐĐƌiŵinant ǀaliditǇ ;r ф ͘ϮϱͿ͕ and teƐtʹƌeteƐt ĐŽƌƌelaƟŽn iƐ ƐtƌŽng ;r с ͘ϳϴ tŽ ͘ϵϬͿ͘Ϯϲ 
YŽ> ǁaƐ aƐƐeƐƐed ƵƐing the ǀalidated DƵtĐh ǀeƌƐiŽn Žf the DediĐal KƵtĐŽŵeƐ ^tƵdǇ ϯϲ-
iteŵ ^hŽƌt &Žƌŵ ,ealth ^ƵƌǀeǇ͘ϯϬ͕ϯϭ dhe ^&-ϯϲ iƐ a ƌeliaďle͕ ǀalidated ƋƵeƐƟŽnnaiƌe that 
haƐ ďeen ƌeĐŽŵŵended fŽƌ ŵeaƐƵƌing YŽ> in I�h ƐƵƌǀiǀŽƌƐ͘ϯϮ dhe WhǇƐiĐal �ŽŵƉŽnent 
ƐĐŽƌe ;W�^Ϳ and Dental �ŽŵƉŽnent ƐĐŽƌe ;D�^Ϳ Žf the ^&-ϯϲ ǁeƌe ƵƐed aƐ the ƉƌiŵaƌǇ 
ŽƵtĐŽŵe ŵeaƐƵƌeƐ Žf YŽ>͘ dhe ^&-ϯϲ ĐŽntainƐ ϯϲ iteŵƐ that ŵeaƐƵƌe ƉhǇƐiĐal fƵnĐƟŽning͕ 
liŵitaƟŽnƐ ƌelated tŽ ƉhǇƐiĐal ƉƌŽďleŵƐ͕ ďŽdilǇ Ɖain͕ geneƌal health͕ ǀitalitǇ͕ ƐŽĐial 
fƵnĐƟŽning͕ liŵitaƟŽnƐ ƌelated tŽ eŵŽƟŽnal ƉƌŽďleŵƐ͕ and ŵental health͘ W�^ and D�^ 
ǁeƌe ĐalĐƵlated ƵƐing Ɛtandaƌd teĐhniƋƵeƐ͘ϯϬ 
In addiƟŽn͕ the fŽllŽǁing ƐŽĐiŽdeŵŽgƌaƉhiĐ data ǁeƌe Žďtained͗ age͕ gendeƌ͕  Điǀil-Ɛtateͬ
liǀing ƐitƵaƟŽn ;e͘g͕͘ ŵaƌƌiedͬin a ƉaƌtneƌƐhiƉ͕ liǀing alŽne͕ ĐŽhaďiƟng ǁith ĐhildƌenͬƉaƌtentƐͿ͕ 
and eŵƉlŽǇŵent ƐtatƵƐ ;e͘g͕͘ Ɖaid ǁŽƌŬ͕ ǀŽlƵnteeƌ ǁŽƌŬͿ͘ DiƐeaƐe-ƌelated faĐtŽƌƐ͕inĐlƵ-ding 
the I�h adŵiƐƐiŽn diagnŽƐiƐ͕ ƐeǀeƌitǇ Žf illneƐƐ ;ŵeaƐƵƌed ƵƐing the �ĐƵte WhǇƐiŽlŽgǇ and 
�hƌŽniĐ ,ealth �ǀalƵaƟŽn II �W��,� IIͿ͕ dƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn͕ and length  
Žf ƐtaǇ in the I�h and in the hŽƐƉital ǁeƌe ƌetƌieǀed eleĐtƌŽniĐallǇ fƌŽŵ the ƉaƟentƐ͚ 
ŵediĐal ƌeĐŽƌdƐ͘ te alƐŽ aƐƐeƐƐed ƐǇŵƉtŽŵƐ Žf anǆietǇ͕ deƉƌeƐƐiŽn͕ and Wd^D͕ aƐ 
theƐe ƐǇŵƉtŽŵƐ aƌe highlǇ Ɖƌeǀalent aŵŽng I�h ƐƵƌǀiǀŽƌƐ͘ϲ͕ϯϯ͕ϯϰ �nǆietǇ and deƉƌeƐƐiŽn  
ǁeƌe aƐƐeƐƐed ƵƐing the ,ŽƐƉital �nǆietǇ and DeƉƌeƐƐiŽn ^Đale ;,�D^Ϳ͖ϯϱ-ϯϳ a ƐƵďƐĐale ƐĐŽƌe 
шϴ ;fƌŽŵ a ƌange Žf Ϭ tŽ ϮϭͿ indiĐateƐ the ƉƌeƐenĐe Žf anǆietǇ Žƌ deƉƌeƐƐiŽn ƐǇŵƉtŽŵƐ͘ϯϳ͕ϯϴ 
dhe ϭϬ-iteŵ dƌaƵŵa ^Đƌeening YƵeƐƟŽnnaiƌe ;d^YͿ ǁaƐ ƵƐed tŽ idenƟfǇ ƉaƟentƐ at ƌiƐŬ fŽƌ 
Wd^D͕ ǁith a ƐĐŽƌe Žf ϲ Žƌ higheƌ indiĐaƟng the ƉƌeƐenĐe Žf Wd^D ƐǇŵƉtŽŵƐ͘ϯϵ͕ϰϬ 
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^tatistical �nalysis
DeƐĐƌiƉƟǀe ƐtaƟƐƟĐƐ ǁeƌe ƵƐed tŽ analǇǌe the ƉaƟent ĐhaƌaĐteƌiƐƟĐƐ and ŽƵtĐŽŵeƐ͘ 
ZeƐƉŽndentƐ and nŽn-ƌeƐƉŽndentƐ ǁeƌe ĐŽŵƉaƌed ǁith ƌeƐƉeĐt tŽ age͕ gendeƌ͕  and 
diƐeaƐe-ƌelated faĐtŽƌƐ ƵƐing the Đhi-ƐƋƵaƌe teƐt ;in ĐaƐe Žf ƉƌŽƉŽƌƟŽnƐͿ͕ ^tƵdent͛Ɛ t teƐt 
;in ĐaƐe Žf nŽƌŵallǇ diƐtƌiďƵted ĐŽnƟnƵŽƵƐ ǀaƌiaďleƐͿ͕ Žƌ the DannʹthitneǇ U teƐt ;in ĐaƐe 
Žf nŽn-nŽƌŵallǇ diƐtƌiďƵted ǀaƌiaďleƐ Žƌ Žƌdinal ǀaƌiaďleƐͿ͘ saƌiaďleƐ ƉŽtenƟallǇ aƐƐŽĐiated 
ǁith YŽ> ;i͘e͕͘ D�^ and W�^Ϳ ǁeƌe idenƟĮed ƵƐing Ƶniǀaƌiate analǇƐiƐ͗ fŽƌ thiƐ ƉƵƌƉŽƐe͕ 
ǁe aƐƐeƐƐed the aƐƐŽĐiaƟŽnƐ ďetǁeen D�^ͬW�^ and ĐŽƉing ƐtǇle͕ anǆietǇ͕ deƉƌeƐƐiŽn͕ 
Wd^D͕ ƐŽĐiŽdeŵŽgƌaƉhiĐ faĐtŽƌƐ ;age͕ gendeƌ͕  liǀing ƐitƵaƟŽn͕ and eŵƉlŽǇŵent ƐtatƵƐͿ͕ 
and diƐeaƐe-ƌelated faĐtŽƌƐ ;ƐeǀeƌitǇ Žf illneƐƐ ŵeaƐƵƌed ƵƐing �W��,� II͕ dƵƌaƟŽn Žf 
ŵeĐhaniĐal ǀenƟlaƟŽn͕ and tŽtal length Žf hŽƐƉital ƐtaǇͿ͘ dhe ǀaƌiaďleƐ ǁith a P ǀalƵe 
фϬ͘ϭϬ in the Ƶniǀaƌiate analǇƐiƐ ǁeƌe enteƌed intŽ tǁŽ ƐeƉaƌate ŵƵlƟƉle lineaƌ ƌegƌeƐƐiŽn 
analǇƐeƐ ;ǁith ďaĐŬǁaƌd eliŵinaƟŽn Žf ǀaƌiaďleƐͿ͕ ƵƐing W�^ and D�^ aƐ deƉendent 
ǀaƌiaďleƐ͕ ƌeƐƉeĐƟǀelǇ͘ DŽdel aƐƐƵŵƉƟŽnƐ Žf lineaƌitǇ and nŽƌŵalitǇ ǁeƌe ĐheĐŬed͕ and 
a ǀaƌianĐe inŇaƟŽn faĐtŽƌ ǁaƐ ƵƐed tŽ teƐt ŵƵlƟĐŽllineaƌitǇ fŽƌ eaĐh ŵŽdel͘ dhe leǀel Žf 
ƐigniĮĐanĐe ǁaƐ Ɛet at Ϭ͘Ϭϱ͘ �ll analǇƐeƐ ǁeƌe ĐŽndƵĐted ƵƐing ^taƟƐƟĐal WaĐŬage fŽƌ ^ŽĐial 
^ĐienĐe ;^W^^Ϳ͕ seƌƐiŽn ϮϬ͘Ϭ fŽƌ tindŽǁƐ ;I�D͕ �ƌŵŽnŬ͕ EzͿ͘ 

 
R E SU L TS  
&ƌŽŵ ϭϱϬ I�h ƐƵƌǀiǀŽƌƐ ǁhŽ ǁeƌe inǀited ĐŽnƐeĐƵƟǀelǇ tŽ ǀiƐit the ƉŽƐt-I�h ĐliniĐ͕ ϭϬϰ 
;ϲϵйͿ ĐŽŵƉleted the ƋƵeƐƟŽnnaiƌeƐ͖ the ŵean ;ц^DͿ inteƌǀal ďetǁeen I�h diƐĐhaƌge and 
ĐŽŵƉleƟng the ƋƵeƐƟŽnnaiƌeƐ ǁaƐ ϭϮ͘ϱ ц ϰ͘ϳ ǁeeŬƐ͘ dhe ďaƐeline ĐhaƌaĐteƌiƐƟĐƐ Žf the 
ƐtƵdǇ ƉŽƉƵlaƟŽn aƌe ƐƵŵŵaƌiǌed in daďle ϭ͘ �ŵƉlŽǇŵent ƐtatƵƐ ǁaƐ ĐŽŵƉleted ďǇ ϵϴ 
ƉaƟentƐ͘ dhe nŽn-ƌeƐƉŽndentƐ did nŽt diīeƌ ƐigniĮĐantlǇ fƌŽŵ the ƌeƐƉŽndentƐ͕ ǁith the 
eǆĐeƉƟŽn Žf the ƌeaƐŽn fŽƌ adŵiƐƐiŽn tŽ the I�h͘ In the gƌŽƵƉ Žf ƌeƐƉŽndentƐ͕ ϳϯй and Ϯϳй 
ǁeƌe adŵitted tŽ the I�h fŽƌ ŵediĐal ƌeaƐŽnƐ Žƌ ƐƵƌgeƌǇ͕ ƌeƐƉeĐƟǀelǇ͖ in the gƌŽƵƉ Žf nŽn-
ƌeƐƉŽndentƐ͕ ϱϰй and ϰϲй ǁeƌe adŵitted fŽƌ ŵediĐal ƌeaƐŽnƐ Žƌ ƐƵƌgeƌǇ͕ ƌeƐƉeĐƟǀelǇ͘  
Kf all ƐtƵdǇ ƉaƌƟĐi-ƉantƐ ǁhŽ ĐŽŵƉleted the �I^^-Ϯϭ͕ the higheƐt ƐƵďƐĐale ŵean ǁaƐ  
fŽƵnd in the daƐŬ-Kƌiented ƐƵďƐĐale ;Ϯϭ͘ϯͿ͕ fŽllŽǁed ďǇ the �ǀŽidanĐe �ŽƉing ƐƵďƐĐale 
;ϭϴ͘ϳͿ and the �ŵŽƟŽn-Kƌiented ƐƵďƐĐale ;ϭϱ͘ϮͿ͘ dhiƐ ƌeƐƵlt indiĐateƐ that ŽƵƌ ƐtƵdǇ 
ƉŽƉƵlaƟŽn had a ƉƌefeƌenĐe fŽƌ the taƐŬ-Žƌiented ĐŽƉing ƐtǇle͕ and leƐƐ ƉƌefeƌenĐe fŽƌ 
eŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle͘ dhe ƉƌiŵaƌǇ ƐtƵdǇ ǀaƌiaďleƐ aƌe ƐƵŵŵaƌiǌed in daďle Ϯ͘ dhe 
d^Y ǁaƐ ĐŽŵƉleted ďǇ ŽnlǇ ϴϵ I�h ƐƵƌǀiǀŽƌƐ͘ 
dhƌee ŵŽnthƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͕ the ŵean ;ц^DͿ W�^ and D�^ ƐĐŽƌeƐ ǁeƌe ϯϴ͘ϭ 
ц ϭϬ͘ϱ and ϰϲ͘ϯ ц ϭϬ͘ϲ͕ ƌeƐƉeĐƟǀelǇ͘ dǁentǇ-Įǀe ƉeƌĐent Žf the I�h ƐƵƌǀiǀŽƌƐ endŽƌƐed 
ĐliniĐallǇ eleǀated ƐǇŵƉtŽŵƐ Žf anǆietǇ͕ and ϭϲй endŽƌƐed ĐliniĐallǇ eleǀated ƐǇŵƉtŽŵƐ 
Žf deƉƌeƐƐiŽn͘ &ŽƵƌteen ŽƵt Žf ϴϵ ƉaƟentƐ ;ϭϲйͿ endŽƌƐed ĐliniĐallǇ eleǀated ƐǇŵƉtŽŵƐ Žf 
Wd^D͘
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dable ϭ �aƐeline ĐhaƌaĐteƌiƐƟĐƐ Žf I�h ƐƵƌǀiǀŽƌƐ ;nсϭϱϬͿ  
  

Watient characteristics R esp ondents
n= 1 0 4

N on-resp ondents
n= 4 6

P  val u e

�ge in ǇeaƌƐ͕ ŵean ц ^D ϱϵ ц ϭϱ ϱϳ ц ϭϳ Ϭ͘ϵϯb

Dale gendeƌ͕  n ;йͿ ϳϭ ;ϲϴͿ ϯϬ ;ϲϱͿ Ϭ͘ϳϭc

�iǀil Ɛtateͬliǀing ƐitƵaƟŽn͕ n ;йͿ
    Daƌƌiedͬǁith Ɖaƌtneƌ 
    �ŽhaďiƟng ǁith хϮ ƉeƌƐŽnƐ   
    >iǀing alŽne

ϲϴ ;ϲϱͿ
ϭϵ ;ϭϵͿ
ϭϳ ;ϭϲͿ

E�
E�
E�

E�
E�
E�

�ŵƉlŽǇŵent ƐtatƵƐa͕ n ;йͿ
    Waid ǁŽƌŬ  
    sŽlƵnteeƌ ǁŽƌŬ

n=98
ϯϱ ;ϯϲͿ
ϭϭ ;ϭϭͿ

E�
E�

E�
E�

D isease-rel ated f ac tors
�dŵiƐƐiŽn tǇƉe͕ n ;йͿ
    DediĐal 
    ^ƵƌgiĐal eleĐƟǀe
    ^ƵƌgiĐal eŵeƌgenĐǇ

ϳϲ ;ϳϯͿ Ϯϱ ;ϱϰͿ
Ϭ͘Ϭϭc

ϭϭ ;ϭϭͿ ϭϬ ;ϮϮͿ
ϭϳ ;ϭϲͿ ϭϭ ;ϮϰͿ

�W��,� II͕ ŵean ц ^D ϭϵ ц ϳ ϭϴ ц ϲ Ϭ͘Ϯϯb 
DaǇƐ Žn ŵeĐhaniĐal ǀenƟlaƟŽn͕ ŵedian ;IYZͿ ϲ ;ϰ-ϵͿ ϳ ;ϰ-ϭϭͿ Ϭ͘ϭϭd

DaǇƐ in the I�h͕ ŵedian ;IYZͿ ϴ ;ϱ-ϭϮͿ ϵ ;ϲ-ϭϯͿ Ϭ͘ϯϲd

dŽtal >K^ in hŽƐƉital͕ in daǇƐ͕ ŵedian ;IYZͿ ϮϮ ;ϭϲ-ϯϯͿ Ϯϭ ;ϭϱ-ϯϭͿ Ϭ͘ϵϵd

 
�ďďƌeǀiaƟŽnƐ͗ �W��,� II͕ �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn II͖ IYZ͕ inteƌƋƵaƌƟle ƌange ;Ϯϱth and 
ϳϱth ƉeƌĐenƟleƐͿ͖ >K^͕ length Žf ƐtaǇ͖ E�͕ nŽt aǀailaďle͘   
a nсϵϴ    

b^tƵdent Ɛ͛ t teƐt  
c�hi-ƐƋƵaƌe teƐt 

dDann-thitneǇ U teƐt
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dable Ϯ �ŽƉing ƐtǇle͕ YƵalitǇ Žf >ife͕ �nǆietǇͬDeƉƌeƐƐiŽn͕ and Wd^D ŵeaƐƵƌed ϯ ŵŽnthƐ  
aŌeƌ diƐĐhaƌge fƌŽŵ the I�h ;nсϭϬϰͿ

  

sariable
M ean ±  SD

n (%)

Coping style ;CI^^-ϮϭͿ 
    daƐŬ-Žƌiented 
    �ŵŽƟŽn-Žƌiented  
    �ǀŽidanĐe ĐŽƉing

Ϯϭ͘ϯ ц ϲ͘ϳ 
ϭϱ͘Ϯ ц ϱ͘ϵ 
ϭϴ͘ϳ ц ϳ͘ϯ

^&-ϯϲ ;normatiǀe ǀalue ц ^�a )
     WhǇƐiĐal fƵnĐƟŽn ;ϳϳ ц ϮϯͿ
     ^ŽĐial fƵnĐƟŽn ;ϴϯ ц ϮϯͿ      
     ZŽle ƉhǇƐiĐal ;ϳϭ ц ϯϵͿ         
     ZŽle eŵŽƟŽnal ;ϴϮ ц ϯϮͿ
     Dental health ;ϳϲ ц ϭϴͿ
     sitalitǇ ;ϲϵ ц ϭϵͿ
     �ŽdilǇ Ɖain ;ϳϭ ц ϮϰͿ
     'eneƌal health ;ϲϱ ц ϮϬͿ
WhǇƐiĐal �ŽŵƉŽnent ^ĐŽƌe ;ϰϳ ц ϭϬͿ
Dental �ŽŵƉŽnent ^ĐŽƌe ;ϱϭ ц ϭϬͿ

ϱϰ͘ϵ ц Ϯϴ͘ϱ
ϲϱ͘ϲ ц Ϯϳ͘ϭ
Ϯϲ͘Ϯ ц ϯϱ͘ϯ
ϲϮ͘ϱ ц ϰϬ͘ϲ
ϳϯ͘ϯ ц ϮϬ͘Ϯ
ϱϰ͘ϭ ц ϮϬ͘ϵ
ϲϳ͘ϱ ц Ϯϳ͘ϲ
ϰϴ͘ϲ ц Ϯϯ͘ϭ
ϯϴ͘ϭ ц ϭϬ͘ϱ
ϰϲ͘ϯ ц ϭϬ͘ϲ

,��^ subscales
    �nǆietǇ ƐƵď-ƐĐŽƌe шϴ
    DeƉƌeƐƐiŽn ƐƵď-ƐĐŽƌe шϴ

Ϯϲ ;ϮϱͿ                                                                             
ϭϳ ;ϭϲͿ

Wd^� ;d^Y шϲͿb ϭϰ ;ϭϲͿ 
 
�ďďƌeǀiaƟŽnƐ͗ Wd^D͕ ƉŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͖ I�h͕ IntenƐiǀe �aƌe hnit͖ �I^^-Ϯϭ͕ �ŽƉing InǀentŽƌǇ fŽƌ ̂ tƌeƐƐfƵl 
^itƵaƟŽnƐ-Ϯϭ͖ ^&ϯϲ͕ DediĐal KƵtĐŽŵeƐ ^tƵdǇ ϯϲ-Iteŵ ^hŽƌt-&Žƌŵ ,ealth ^ƵƌǀeǇ ;a higheƌ ƐĐŽƌe ƌeƉƌeƐentƐ ďetteƌ 
fƵnĐƟŽningͿ͖ ,�D^͕ ,ŽƐƉital �nǆietǇ and DeƉƌeƐƐiŽn ^Đale͖ d^Y͕ dƌaƵŵa ^Đƌeening YƵeƐƟŽnnaiƌe͘  
a^&-ϯϲ nŽƌŵaƟǀe data fŽƌ the age-ŵatĐhed geneƌal DƵtĐh ƉŽƉƵlaƟŽn͕ bnсϴϵ

dhe ƌeƐƵltƐ Žf the Ƶniǀaƌiate aƐƐŽĐiaƟŽn analǇƐeƐ aƌe ƐƵŵŵaƌiǌed in daďle ϯ͘ Kf the thƌee 
ƉƌinĐiƉal ĐŽƉing ƐtǇleƐ͕ ŽnlǇ eŵŽƟŽn-Žƌiented ĐŽƉing ǁaƐ ƐigniĮĐantlǇ aƐƐŽĐiated ǁith 
D�^ ;ɴ с -Ϭ͘ϱϯ͕ P ф Ϭ͘ϬϭͿ and W�^ ;ɴ с -Ϭ͘Ϯϰ͕ P с Ϭ͘ϬϮͿ͘ DŽƌeŽǀeƌ͕  ƐǇŵƉtŽŵƐ Žf anǆietǇ͕ 
deƉƌeƐƐiŽn͕ and Wd^D ǁeƌe ĐŽƌƌelated negaƟǀelǇ ǁith ďŽth D�^ and W�^ ;Ɛee daďle ϯͿ͘ In 
ĐŽntƌaƐt͕ ƉaƟent ĐhaƌaĐteƌiƐƟĐƐ and diƐeaƐe-ƌelated faĐtŽƌƐ ǁeƌe nŽt ĐŽƌƌelated ǁith YŽ> 
and ǁeƌe theƌefŽƌe nŽt enteƌed intŽ the ŵƵlƟǀaƌiate ƌegƌeƐƐiŽn analǇƐeƐ͘ dhe ƌeƐƵltƐ Žf  
the ŵƵlƟǀaƌiate ƌegƌeƐƐiŽn analǇƐeƐ aƌe ƐƵŵŵaƌiǌed in daďle ϰ͘ �Ōeƌ adũƵƐƟng fŽƌ anǆietǇ 
and deƉƌeƐƐiŽn͕ the eŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle ǁaƐ aƐƐŽĐiated indeƉendentlǇ ǁith 
lŽǁeƌ D�^ ƐĐŽƌeƐ͘ dŽgetheƌ͕  theƐe ǀaƌiaďleƐ aĐĐŽƵnted fŽƌ ϰϱй Žf the ǀaƌianĐe in D�^͘ 
tith ƌeƐƉeĐt tŽ W�^͕ ŽnlǇ Wd^D ƌeŵained in the ŵŽdel͕ indiĐaƟng that eŵŽƟŽn-Žƌiented 
ĐŽƉing ƐtǇle͕ anǆietǇ͕ and deƉƌeƐƐiŽn ǁeƌe nŽt aƐƐŽĐiated indeƉendentlǇ ǁith W�^͘ 
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dable ϯ   hniǀaƌiate aƐƐŽĐiaƟŽnƐ ďetǁeen YŽ> ƐĐŽƌeƐ and ƉŽtenƟal deteƌŵinantƐ
 

Wotential determinants M ental  Comp onent sc ore Physic al  Comp onent sc ore

       B     SE B     ɴ P ǀalƵe    B   SE B    ɴ P ǀalƵe

daƐŬ-Žƌiented ĐŽƉing 

�ŵŽƟŽn-Žƌiented ĐŽƉing

�ǀŽidant ĐŽƉing

͘Ϭϰ

-͘ϵϯ

-͘ϭϭ

͘ϭϲ

͘ϭϱ

͘ϭϱ

͘Ϭϯ

-͘ϱϯ

-͘Ϭϴ

  ͘ϴϭ

ф͘Ϭϭ

  ͘ϰϰ

-͘Ϭϳ

-͘ϰϮ

-͘ϭϲ

͘ϭϲ

͘ϭϳ

͘ϭϰ

-͘Ϭϰ

-͘Ϯϰ

-͘ϭϭ

  ͘ϲϲ

  ͘ϬϮ

  ͘Ϯϳ

�nǆietǇ ;,�D^ ƐƵďƐĐale шϴͿ

DeƉƌeƐƐiŽn ;,�D^ ƐƵďƐĐale шϴͿ

Wd^D ;d^Y ш ϲͿ

-ϭϯ͘ϴϳ

-ϭϰ͘ϲϳ

-ϴ͘ϴϵ

Ϯ͘Ϭϭ

Ϯ͘ϰϬ

Ϯ͘ϴϯ

-͘ϱϳ

-͘ϱϯ

-͘ϯϯ

ф͘Ϭϭ

ф͘Ϭϭ

ф͘Ϭϭ

-ϯ͘Ϯϭ

-ϳ͘ϯϵ

-ϴ͘ϭϬ

Ϯ͘ϰϯ

Ϯ͘ϳϯ

Ϯ͘ϴϵ

-͘ϭϯ

-͘Ϯϳ

-͘Ϯϵ

ф͘Ϭϭ

  ͘Ϭϭ

  ͘Ϭϭ

�ge  ͘Ϭϴ ͘Ϭϴ ͘ϭϬ   ͘ϯϮ -͘Ϭϭ ͘Ϭϴ -͘ϬϮ   ͘ϴϱ

^eǀeƌitǇ Žf illneƐƐ ;�W��,� IIͿ

DƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn

>K^ in hŽƐƉital

-͘ϭϰ

-͘Ϭϭ

-͘ϬϮ

͘ϭϱ

͘ϭϰ

͘Ϭϲ

-͘Ϭϳ

-͘Ϭϭ

-͘Ϭϯ

  ͘ϱϬ

  ͘ϵϰ

  ͘ϳϵ

 ͘Ϭϱ

-͘ϭϱ

-͘Ϭϱ

͘ϭϱ

͘ϭϯ

͘Ϭϲ

-͘Ϭϯ

-͘Ϭϭ

-͘Ϭϯ

 ͘ϳϲ

 ͘Ϯϳ

 ͘ϰϬ
 
�ďďƌeǀiaƟŽnƐ͗ YK>͕ ƋƵalitǇ Žf life͖ SE, Ɛtandaƌd eƌƌŽƌ͖ ,�D^͕ ,ŽƐƉital �nǆietǇ and DeƉƌeƐƐiŽn ^Đale͖ Wd^D͕ 
ƉŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͖ d^Y͕ dƌaƵŵa ^Đƌeening YƵeƐƟŽnnaiƌe͖ >K^͕ length Žf ƐtaǇ͘ 

dable ϰ   ZeƐƵltƐ Žf ŵƵlƟǀaƌiate lineaƌ ƌegƌeƐƐiŽn analǇƐeƐ fŽƌ the aƐƐŽĐiaƟŽn ďetǁeen
                ĐŽƉing ƐtǇle and YŽ>

Zegression models

M ental  Comp onent Sc al e Physic al  Comp onent Sc al e

  B SE B
P 

ǀalƵe
�dũƵƐted ZϮ 

Įnal ŵŽdel   B SE B
 P   

ǀalƵe  
�dũƵƐted ZϮ  

Įnal ŵŽdel

M odel  1

�ŵŽƟŽn-Žƌiented ĐŽƉing

�nǆietǇ

DeƉƌeƐƐiŽn

Wd^D

-͘ϱϮ

-ϲ͘ϳϵ

-ϵ͘ϮϮ

-ϭ͘ϱϭ

͘ϭϲ

Ϯ͘ϲϬ

Ϯ͘ϱϭ

Ϯ͘ϳϴ

͘ϬϬ

͘Ϭϭ

͘ϬϬ

͘ϱϰ

-͘Ϯϯ

-ϭ͘ϵϵ

-ϰ͘ϴϲ

-ϲ͘ϲϭ

͘Ϯϭ

ϯ͘ϯϳ

ϯ͘Ϯϱ

ϯ͘ϲϬ

͘Ϯϴ

͘ϱϲ

͘ϭϰ

͘Ϭϳ

M odel  2

�ŵŽƟŽn-Žƌiented ĐŽƉing

�nǆietǇ

DeƉƌeƐƐiŽn

 

-͘ϰϵ

-ϲ͘ϭϳ

-ϵ͘Ϯϭ

 

͘ϭϲ

Ϯ͘ϯϮ

Ϯ͘ϱϬ

 

͘ϬϬ

͘Ϭϭ

͘ϬϬ ͘ϰϱ

 

-͘ϭϵ

-ϰ͘ϰϬ

-ϱ͘ϲϱ

 

͘ϮϬ

ϯ͘ϭϱ

ϯ͘Ϯϭ

 

͘ϯϰ

͘ϭϳ

͘Ϭϴ

M odel  3

DeƉƌeƐƐiŽn

Wd^D

 

-ϱ͘ϭϭ

-ϲ͘ϴϯ

 

ϯ͘Ϭϲ

Ϯ͘ϵϳ

 

͘ϭϬ

͘Ϭϯ

 

͘ϭϬ

 
�ďďƌeǀiaƟŽnƐ͗ YŽ>͕ ƋƵalitǇ Žf life͖ SE, Ɛtandaƌd eƌƌŽƌ͖ Wd^D͕ ƉŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͘  
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D ISCU SSIO N
In thiƐ eǆƉlŽƌaƟǀe ƐtƵdǇ͕ ǁe eǆaŵined ǀaƌiŽƵƐ ĐŽƉing ƐtǇleƐ and theiƌ aƐƐŽĐiaƟŽn ǁith YŽ> 
in DƵtĐh I�h ƐƵƌǀiǀŽƌƐ ϯ ŵŽnthƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͘ KƵƌ analǇƐiƐ ƌeǀealed that the 
ŵŽƐt Ɖƌeǀalent and leaƐt Ɖƌeǀalent ĐŽƉing ƐtǇleƐ ǁeƌe taƐŬ-Žƌiented and eŵŽƟŽn-Žƌiented͕ 
ƌeƐƉeĐƟǀelǇ͘ In addiƟŽn͕ ǁe fŽƵnd that the eŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle ǁaƐ aƐƐŽĐiated 
indeƉendentlǇ ǁith ƉŽŽƌeƌ ŵental health ;ŵeaƐƵƌed ƵƐing the ^&-ϯϲ D�^Ϳ͕ ďƵt nŽt ǁith 
ƉhǇƐiĐal fƵnĐƟŽning ;ŵeaƐƵƌed ƵƐing the ^&-ϯϲ W�^Ϳ͘ 
dhiƐ iƐ the ĮƌƐt ƐtƵdǇ tŽ eǆaŵine the ƌelaƟŽnƐhiƉ ďetǁeen ĐŽƉing ƐtǇle and YŽ> in 
DƵtĐh I�h ƐƵƌǀiǀŽƌƐ͘ EeǀeƌtheleƐƐ͕ ŽƵƌ ĮndingƐ aƌe ĐŽnƐiƐtent ǁith ƉƌeǀiŽƵƐ ƐtƵdieƐ that 
ƌeƉŽƌted a negaƟǀe ĐŽƌƌelaƟŽn ďetǁeen eŵŽƟŽn-Žƌiented ĐŽƉing and ŵental health in 
geneƌal ƉŽƉƵlaƟŽnƐ͘Ϯϲ-Ϯϴ ^iŵilaƌ ƌelaƟŽnƐhiƉƐ ďetǁeen ĐŽƉing ƐtǇle and YŽ> haǀe alƐŽ ďeen 
deƐĐƌiďed in Ɛeǀeƌal ƉaƟent ƉŽƉƵlaƟŽnƐ ǁith ĐhƌŽniĐ diƐeaƐe͘ϭϵ͕ϮϮ͕Ϯϰ͕ϰϭ KnlǇ a feǁ ƐtƵdieƐ 
eǆaŵined ĐŽƉing ƐtǇleƐ ƵƐed ďǇ ƉaƟentƐ fŽllŽǁing ĐƌiƟĐal illneƐƐ͘ &Žƌ eǆaŵƉle͕ &ŽŬ͕ �haiƌ͕  
and >ŽƉeǌ ;ϮϬϬϱͿ ƐtƵdied ϴϵ �hineƐe I�h ƐƵƌǀiǀŽƌƐ and fŽƵnd that ͞ĐŽƉing aďilitǇ͟ ǁaƐ 
ƐigniĮĐantlǇ ĐŽƌƌelated ǁith YŽ> ;r с ͘Ϯϱ tŽ ͘ϱϮͿ͘ϰϮ �nŽtheƌ �hineƐe ƐtƵdǇ eǆaŵined I�h 
ƉaƟentƐ fŽllŽǁing ĐŽƌŽnaƌǇ ďǇƉaƐƐ gƌaŌ ƐƵƌgeƌǇ and fŽƵnd that ďetteƌ YŽ> ǁaƐ aƐƐŽĐiated 
ďŽth ǁith ƉƌŽďleŵ-fŽĐƵƐed ĐŽƉing ƐtƌategieƐ and ǁith lŽǁeƌ anǆietǇ leǀelƐ͘ϰϯ dheƐe ĮndingƐ 
ďǇ dƵng et al͘ and &ŽŬ et al͘ aƌe Ɛiŵilaƌ tŽ the ƌeƐƵltƐ Žďtained fƌŽŵ afŽƌeŵenƟŽned ƐtƵdieƐ 
ƌegaƌding ĐŽƉing ƐtƌategieƐ aŵŽng ƉaƟentƐ ǁith ĐhƌŽniĐ diƐeaƐeƐ͕ and theǇ aƌe ĐŽnƐiƐtent 
ǁith ŽƵƌ Žǁn ƌeƐƵltƐ͘ ,Žǁeǀeƌ͕  the ƉƌeǀiŽƵƐ ƐtƵdieƐ ƵƐed diīeƌent inƐtƌƵŵentƐ tŽ aƐƐeƐƐ 
ĐŽƉing͕ and ĐƵltƵƌal diīeƌenĐeƐ liŬelǇ eǆiƐt ďetǁeen �hineƐe and �ƵƌŽƉean ƉaƟentƐ͖ thƵƐ͕ 
the ƌeƐƵltƐ Žďtained fƌŽŵ theƐe ƐtƵdieƐ ŵaǇ nŽt ďe diƌeĐtlǇ ĐŽŵƉaƌaďle͘ 
 
WƌeǀiŽƵƐ ƐtƵdieƐ haǀe ƐhŽǁn that I�h ƐƵƌǀiǀŽƌƐ aƌe at ƌiƐŬ fŽƌ deǀelŽƉing ŵental health 
iƐƐƵeƐ͕ inĐlƵding anǆietǇ͕ deƉƌeƐƐiŽn͕ and Wd^D͘ϲ͕ϯϯ͕ϯϰ͕ϰϰ In ŽƵƌ ƐtƵdǇ͕ Ϯϱй Žf I�h ƐƵƌǀiǀŽƌƐ 
ƌeǀealed ĐliniĐallǇ eleǀated ƐǇŵƉtŽŵƐ Žf anǆietǇ͕ and ϭϲй ƌeǀealed ĐliniĐallǇ eleǀated 
ƐǇŵƉtŽŵƐ Žf ďŽth anǆietǇ and Wd^D͘ DŽƌeŽǀeƌ͕  ƐǇŵƉtŽŵƐ Žf anǆietǇ and deƉƌeƐƐiŽnͶ
tŽgetheƌ ǁith an eŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇleͶǁeƌe aƐƐŽĐiated indeƉendentlǇ ǁith 
deĐƌeaƐed D�^͕ and theƐe faĐtŽƌƐ eǆƉlained ϰϱй Žf the ǀaƌianĐe in thiƐ ƐĐŽƌe͘ In addiƟŽn͕ 
ƐǇŵƉtŽŵƐ Žf Wd^D ǁeƌe ƐigniĮĐantlǇ ĐŽƌƌelated ǁith lŽǁeƌ W�^ ƐĐŽƌeƐ͘ 
dhe ,�D^ deƉƌeƐƐiŽn ƐƵďƐĐale iƐ ƌeƉŽƌted tŽ ďe ĐŽƌƌelated ƉŽƐiƟǀelǇ ǁith the �ŵŽƟŽn-
Kƌiented ƐƵďƐĐale Žf the �I^^ ;r с ͘ϱϬ tŽ ͘ϲϭͿ ďƵt negaƟǀelǇ ǁith the daƐŬ-Kƌiented ƐƵďƐĐale 
;r с -͘ϮϬ tŽ -͘ϰϯͿ͘Ϯϳ͕Ϯϴ In addiƟŽn͕ anǆietǇ iƐ ƌeƉŽƌted tŽ ďe ĐŽƌƌelated ǁith the �ŵŽƟŽn-
Kƌiented �I^^ ƐƵďƐĐale͘ 'iǀen the ƉaƌƟal ŽǀeƌlaƉ ďetǁeen ƋƵeƐƟŽnƐ in the d^Y and the  
anǆietǇ ƐƵďƐĐale Žf the ,�D^͕ it iƐ ƌeaƐŽnaďle tŽ eǆƉeĐt that the eŵŽƟŽn-Žƌiented ĐŽƉing 
ƐtǇle ǁŽƵld alƐŽ ďe ĐŽƌƌelated ǁith ƐǇŵƉtŽŵƐ Žf Wd^D͘ EegaƟǀe aƐƐŽĐiaƟŽnƐ ďetǁeen 
ƉƐǇĐhŽlŽgiĐal ƐǇŵƉtŽŵƐ and YŽ>͕ aƐ ǁell aƐ the ƌelaƟŽnƐhiƉ ďetǁeen eŵŽƟŽn-Žƌiented 
ĐŽƉing and ƉƐǇĐhŽlŽgiĐal diƐtƌeƐƐ͕ haǀe ďeen deƐĐƌiďed in Ɛeǀeƌal ƉŽƉƵlaƟŽnƐ͖Ϯϴ͕ϰϱ͕ϰϲ 
hŽǁeǀeƌ͕  the ƵndeƌlǇing ĐaƵƐe Žf the latteƌ aƐƐŽĐiaƟŽn ƌeŵainƐ ƵnĐleaƌ͕  aƐ high anǆietǇ 
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leǀelƐ Đan ƌeƐƵlt fƌŽŵ ineīeĐƟǀe ĐŽƉing͕ and ĐŽƉing Đan ďe aīeĐted ďǇ anǆietǇ͘ϰϳ In thiƐ 
ĐŽnteǆt͕ it ƐhŽƵld alƐŽ ďe ŵenƟŽned that ǁe had nŽ aĐĐeƐƐ tŽ data ƌegaƌding deliƌiƵŵ in 
ŽƵƌ ƉaƟent gƌŽƵƉ͕ althŽƵgh deliƌiƵŵ Đan ďe a ŵaũŽƌ ƉƌŽďleŵ in I�h ƉaƟentƐ͕ aīeĐƟng ƵƉ 
tŽ ϴϬй Žf ƉaƟentƐ Žn ŵeĐhaniĐal ǀenƟlaƟŽn͘ϰϴ �eƐideƐ ďeing a ƌiƐŬ faĐtŽƌ fŽƌ ŵŽƌtalitǇ͕ϰϵ 
deliƌiƵŵ iƐ alƐŽ aƐƐŽĐiated ǁith the deǀelŽƉŵent Žf ĐŽgniƟǀe iŵƉaiƌŵent͕ ǁhiĐh in tƵƌn 
iƐ aƐƐŽĐiated ǁith lŽng-teƌŵ ƉƐǇĐhŽlŽgiĐal ŵŽƌďiditǇ͘ϱϬ In the ĐƵƌƌent ƐtƵdǇ͕ ǁe ǁeƌe 
Ƶnaďle tŽ diƐƟngƵiƐh ďetǁeen ƉaƟentƐ ǁith and ǁithŽƵt deliƌiƵŵ͕ ďƵt in fƵtƵƌe ƐtƵdieƐ͕ 
the ƉƌeƐenĐe Žf deliƌiƵŵ ƐhŽƵld ďe aƐƐeƐƐed aƐ a ƉŽtenƟal ƌiƐŬ faĐtŽƌ fŽƌ iŵƉaiƌed ŵental 
health ŽƵtĐŽŵe͘ 
^ŽĐiŽdeŵŽgƌaƉhiĐ faĐtŽƌƐ aƌe ŬnŽǁn tŽ ƉlaǇ an iŵƉŽƌtant ƌŽle in ŵediaƟng YŽ>͘ϱϭ͕ϱϮ  
In ŽƵƌ ƐtƵdǇ͕ ǁe fŽƵnd nŽ ƐigniĮĐant aƐƐŽĐiaƟŽn ďetǁeen age͕ gendeƌ͕  Žƌ liǀing ƐitƵaƟŽn  
;i͘e͕͘ liǀing alŽneͿ and YŽ> ϯ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ te alƐŽ fŽƵnd nŽ aƐƐŽĐiaƟŽnƐ 
ďetǁeen YŽ> and ŵediĐal ĐhaƌaĐteƌiƐƟĐƐ ƐƵĐh aƐ ƐeǀeƌitǇ Žf illneƐƐ ;ŵeaƐƵƌed ƵƐing the 
�W��,� II tŽŽlͿ͕ dƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn͕ and length Žf hŽƐƉital ƐtaǇ͕ althŽƵgh 
theƐe faĐtŽƌƐ Đan ĐŽntƌiďƵte tŽ the deǀelŽƉŵent Žf ƉhǇƐiĐal͕ eŵŽƟŽnal͕ and ĐŽgniƟǀe 
iŵƉaiƌŵentƐ͘ϯ � ƉŽƐƐiďle eǆƉlanaƟŽn fŽƌ thiƐ ŽďƐeƌǀaƟŽn iƐ the ƌelaƟǀelǇ lŽǁ nƵŵďeƌ 
Žf ƉaƌƟĐiƉantƐ andͬŽƌ the ƌatheƌ ƌeƐtƌiĐƟǀe inĐlƵƐiŽn Đƌiteƌia͕ ǁhiĐh ŵight haǀe led tŽ 
ƐeleĐƟŽn ďiaƐ͕ theƌeďǇ Ǉielding ĮndingƐ that ŵaǇ diīeƌ fƌŽŵ ƉƌeǀiŽƵƐ ƐtƵdieƐ͘ tith  
ƌeƐƉeĐt tŽ the ŵiƐƐing data ƌegaƌding the eŵƉlŽǇŵent ƐtatƵƐ and the d^Y͕ ǁe aƐƐƵŵe 
that dƵe tŽ the eǆtent Žf the dŽƵďle-Ɛided ƋƵeƐƟŽnnaiƌeƐ͕ ƐŽŵe ƉaƟentƐ ŵaǇ haǀe failed 
tŽ nŽƟĐe and ĐŽŵƉlete all ƋƵeƐƟŽnƐ͘ ,Žǁeǀeƌ͕  ďŽth ŵeaƐƵƌeƐ ǁeƌe nŽt ƌeƋƵiƌed fŽƌ 
the ƉƌiŵaƌǇ ƉƵƌƉŽƐe Žf ŽƵƌ ƐtƵdǇ and theƌefŽƌe haǀe had nŽ ƐƵďƐtanƟallǇ aīeĐt Žn the 
ŽƵtĐŽŵe͘ 
te ƵƐed the �I^^-Ϯϭ tŽ eǆaŵine ĐŽƉing ƐtǇleƐ in I�h ƐƵƌǀiǀŽƌƐ ďeĐaƵƐe thiƐ inƐtƌƵŵent 
haƐ ďeen ƵƐed ǁidelǇ in Ɛeǀeƌal ƉŽƉƵlaƟŽnƐ and ǁaƐ deǀelŽƉed in Žƌdeƌ tŽ idenƟfǇ and 
ĐŽŵƉaƌe the ďaƐiĐ ĐŽƉing ƐtƌategieƐ ƵƐed ďǇ indiǀidƵalƐ in a ǀaƌietǇ Žf ƐitƵaƟŽnƐ͘Ϯϳ dhe �I^^-
Ϯϭ haƐ ďeen ǀalidated in Ɛeǀeƌal ƉŽƉƵlaƟŽnƐ and haƐ gŽŽd ƉƐǇĐhŽŵetƌiĐ ƉƌŽƉeƌƟeƐ͖ϭϲ͕Ϯϲ 
hŽǁeǀeƌ͕  thiƐ inƐtƌƵŵent haƐ nŽt ďeen ǀalidated fŽƌ ƵƐe ƐƉeĐiĮĐallǇ in I�h ƐƵƌǀiǀŽƌƐ͘ dhe 
inteƌnal ĐŽnƐiƐtenĐǇ Žf the �I^^-Ϯϭ in ŽƵƌ ƐtƵdǇ͕ aƐ ŵeaƐƵƌed ǁith the �ƌŽnďaĐh͛Ɛ alƉha͕ 
ǁaƐ Ϭ͘ϴϯ fŽƌ the daƐŬ-Kƌiented ƐƵďƐĐale͕ Ϭ͘ϴϬ fŽƌ the �ŵŽƟŽn-Kƌiented ƐƵďƐĐale͕ and Ϭ͘ϴϯ 
fŽƌ the �ǀŽidanĐe ƐƵďƐĐale͕ indiĐaƟng gŽŽd inteƌnal ĐŽnƐiƐtenĐǇ͘ 

Implications
&Žƌ ŵŽƐt indiǀidƵalƐ͕ ƌeĐeiǀing Đaƌe in an I�h fŽƌ a life-thƌeatening ĐŽndiƟŽn Đan ďe an 
eǆtƌeŵelǇ ƐtƌeƐƐfƵl and tƌaƵŵaƟĐ eǆƉeƌienĐe͘ϱϯ dhe ĐŽŵƉleǆitǇ and ŵagnitƵde Žf the 
I�h-ƌelated ĐŽnƐeƋƵenĐeƐ ƌeƋƵiƌe ĐŽŵƉƌehenƐiǀe ŵƵlƟdiƐĐiƉlinaƌǇ Đaƌe͘ ,Žǁeǀeƌ͕  ŵanǇ 
I�h ƐƵƌǀiǀŽƌƐ eǆƉeƌienĐe inadeƋƵate and diƐũŽinted ŵƵlƟdiƐĐiƉlinaƌǇ Đaƌe aŌeƌ hŽƐƉital 
diƐĐhaƌge͕ ǁith inĐŽnƐiƐtent ƐeƌǀiĐe ƉƌŽǀiƐiŽn͕ϭ and͕ tŽ date͕ ƐtƌƵĐtƵƌed ƌehaďilitaƟŽn 
ƉƌŽgƌaŵƐ dŽ nŽt eǆiƐt fŽƌ ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͘ 'iǀen the geneƌallǇ lŽǁ YŽ> and lŽng-
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laƐƟng ƌeƐtƌiĐƟŽnƐ in ƉhǇƐiĐal͕ eŵŽƟŽnal͕ and ĐŽgniƟǀe fƵnĐƟŽning in I�h ƐƵƌǀiǀŽƌƐ͕ϵ-ϭϭ 
the deǀelŽƉŵent Žf inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn inteƌǀenƟŽnƐ iƐ ƵƌgentlǇ ǁaƌƌanted͘ 
dheƐe inteƌǀenƟŽnƐ ƐhŽƵld ĐŽnƐiƐt Žf ĐŽŵďined ƉhǇƐiĐal͕ ŽĐĐƵƉaƟŽnal͕ and ƉƐǇĐhŽlŽgiĐal 
theƌaƉieƐ͕ and ƐhŽƵld ďe tailŽƌed tŽ ƉaƟentƐ indiǀidƵal needƐ͘ DŽƌeŽǀeƌ͕  ƵndeƌƐtanding a 
ƉaƟent͛Ɛ ĐŽƉing ƐtǇle and ƉƐǇĐhŽlŽgiĐal ƌeƐilienĐǇ ǁill enaďle ƌehaďilitaƟŽn ƉƌŽfeƐƐiŽnalƐ 
tŽ ŽƉƟŵiǌe the tƌeatŵent Ɖlan tŽ ŵatĐh the ƉaƟent͛Ɛ needƐ and ƐitƵaƟŽn͘ In Žtheƌ ƉaƟent 
ƉŽƉƵlaƟŽnƐ͕ ƉƐǇĐhŽ-edƵĐaƟŽnal inteƌǀenƟŽnƐ ;e͘g͕͘ ŵŽƟǀaƟŽnal inteƌǀieǁing͕ ĐŽgniƟǀeʹ
ďehaǀiŽƌal theƌaƉǇͿ and Ɛelf-ŵanageŵent ƐtƌategieƐ haǀe ďeen fŽƵnd tŽ ďe eīeĐƟǀe tŽ 
iŵƉƌŽǀe ͞Ɛelf-eĸĐaĐǇ͘͟ ϱϰ-ϱϳ In addiƟŽn͕ Žtheƌ inteƌǀenƟŽnƐ that addƌeƐƐ ĐŽƉing ƐtǇle͕ ƐƵĐh 
aƐ ĐŽƉing ƐŬillƐ tƌaining and ƉƌŽďleŵ-ƐŽlǀing theƌaƉǇ͕ aƌe ƉƌŽŵiƐing inteƌǀenƟŽnƐ that Đan 
helƉ a ƉaƟent in ƵƐing aƉƉƌŽƉƌiate ĐŽƉing ƐtƌategieƐ and ƌedƵĐe ƉƐǇĐhŽlŽgiĐal diƐtƌeƐƐ͘ϱϴ͕ϱϵ 
dheƐe aƉƉƌŽaĐheƐ ĐŽƵld alƐŽ ďe Žīeƌed tŽ I�h ƐƵƌǀiǀŽƌƐ ǁith ƉƌefeƌenĐe fŽƌ an eŵŽƟŽn-
Žƌiented ĐŽƉing ƐtǇle in Žƌdeƌ tŽ faĐilitate ƌeĐŽǀeƌǇ͘ 

>imitations
^Žŵe liŵitaƟŽnƐ Žf ŽƵƌ ƐtƵdǇ ƐhŽƵld ďe ĐŽnƐideƌed ǁith ƌeƐƉeĐt tŽ the inteƌƉƌetaƟŽn Žf 
the ƌeƐƵltƐ͘ &iƌƐt͕ ďeĐaƵƐe ǁe eǆaŵined DƵtĐh I�h ƐƵƌǀiǀŽƌƐ and fŽĐƵƐed Žn I�h ƉaƟentƐ 
ǁhŽ ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated fŽƌ шϮ daǇƐ and ǁeƌe ƐƵďƐeƋƵentlǇ diƐĐhaƌged tŽ 
theiƌ hŽŵeƐ͕ the ƌeƐƵltƐ ŵaǇ nŽt ďe aƉƉliĐaďle tŽ Žtheƌ I�h ƉŽƉƵlaƟŽnƐ͘ ^eĐŽnd͕ ŽƵƌ 
ƐtƵdǇ ƉŽƉƵlaƟŽn ǁaƐ liŵited tŽ ƉaƟentƐ ǁhŽ ĐŽŵƉleted the ƋƵeƐƟŽnnaiƌeƐ ǁithin the 
fƌaŵeǁŽƌŬ Žf ŽƵƌ ƉŽƐt-I�h aŌeƌĐaƌe ĐliniĐ͕ ǁhiĐh ƌeƐƵlted in a ƌelaƟǀelǇ Ɛŵall ƐaŵƉle 
Ɛiǌe͘ �lthŽƵgh the ĐhaƌaĐteƌiƐƟĐƐ Žf the ƌeƐƉŽnding ƉaƌƟĐiƉantƐ did nŽt diīeƌ ƐigniĮĐantlǇ 
fƌŽŵ nŽn-ƌeƐƉŽndentƐ͕ ǁe ǁeƌe Ƶnaďle tŽ deteƌŵine ǁhetheƌ theiƌ ĐŽƉing ƐtǇleƐ ǁeƌe 
Ɛiŵilaƌ͘  EeǀeƌtheleƐƐ͕ it iƐ ƌeaƐŽnaďle tŽ aƐƐƵŵe that nŽn-ƌeƐƉŽndentƐ liŬelǇ eǆhiďit an 
aǀŽidanĐe andͬŽƌ eŵŽƟŽn-Žƌiented ƐtǇle Žf ĐŽƉing͕ and ǁŽƵld theƌefŽƌe aǀŽid ĐŽntaĐt 
ǁith the hŽƐƉital͘ DŽƌeŽǀeƌ͕  ƉaƟentƐ ǁhŽ ƵƐe a taƐŬ-Žƌiented ĐŽƉing ƐtǇle ŵaǇ aĐƟǀelǇ 
ƐeeŬ tŽ ƉaƌƟĐiƉate in ƌeƐeaƌĐh͘ dŽgetheƌ͕  theƐe faĐtŽƌƐ ŵight haǀe led tŽ ƐeleĐƟŽn ďiaƐ͕ 
ǁhiĐh ŵight liŵit the eǆteƌnal ǀaliditǇ Žf thiƐ ƐtƵdǇ͘ dhiƌd͕ the ƉaƌƟĐiƉantƐ ǁeƌe aƐƐeƐƐed 
at a Ɛingle Ɵŵe ƉŽint ŽnlǇ͘ dhƵƐ͕ ŽƵƌ ƌeƐƵltƐ ƌeƉƌeƐent a Ɛingle ƐnaƉƐhŽt dƵƌing a dǇnaŵiĐ 
ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ fŽllŽǁing a ĐƌiƟĐal illneƐƐ͘ &inallǇ͕ the ĐƌŽƐƐ-ƐeĐƟŽnal deƐign Žf the ƐtƵdǇ 
ƉƌeĐlƵdeƐ dƌaǁing anǇ ĐŽnĐlƵƐiŽnƐ ƌegaƌding ĐaƵƐalitǇ͘ 

F u tu re R esearc h
tith ƌeƐƉeĐt tŽ fƵtƵƌe ƌeƐeaƌĐh͕ it ǁŽƵld ďe inteƌeƐƟng tŽ inǀeƐƟgate the ƌelaƟŽnƐhiƉƐ 
ďetǁeen YŽ> and ĐŽƉing ƉatteƌnƐ͕ ƐǇŵƉtŽŵƐ Žf anǆietǇͬdeƉƌeƐƐiŽn͕ andͬŽƌ Wd^D in 
I�h ƐƵƌǀiǀŽƌƐ ďǇ ƉeƌfŽƌŵing a lŽngitƵdinal ƐtƵdǇ͕ fŽƌ eǆaŵƉle ǁith ŵeaƐƵƌeŵentƐ ϯ͕ ϲ͕ 
and ϭϮ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ 'aining fƵƌtheƌ inƐight intŽ the ƉŽƐƐiďle ĐhangeƐ in 
ƉƐǇĐhŽlŽgiĐal diƐtƌeƐƐ͕ ĐŽƉing ƐtǇle͕ andͬŽƌ YŽ> Žǀeƌ Ɵŵe Đan helƉ elƵĐidate the ƐƉeĐiĮĐ 
ƌŽle that ĐŽƉing ƐtǇle ƉlaǇƐ in the lŽng-teƌŵ ƌeĐŽǀeƌǇ Žf I�h ƐƵƌǀiǀŽƌƐ͘ 
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CO N CL U SIO N S
dhe ƉƌeƐent ƐtƵdǇ ƐhŽǁƐ that an eŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle iƐ aƐƐŽĐiated ǁith ǁŽƌƐe 
ŵental health aŵŽng DƵtĐh I�h ƐƵƌǀiǀŽƌƐ͘ &Ƶƌtheƌ ƌeƐeaƌĐh ƐhŽƵld ďe deƐigned tŽ ĐlaƌifǇ 
the ƐƉeĐiĮĐ lŽng-teƌŵ ƌŽle Žf eaĐh ĐŽƉing ƐtǇle in ƉŽƐt-I�h ŽƵtĐŽŵe and tŽ inǀeƐƟgate 
ǁhetheƌ a ĐŽƉing-Žƌiented ƌehaďilitaƟŽn inteƌǀenƟŽn Đan iŵƉƌŽǀe YŽ> in theƐe ƉaƟentƐ͘ 



ϵϳϵϳ

 CO
PIN

G AN
D Q

UALITY O
F LIFE

 5

R E F E R E N CE S  

ϭ͘ 'ƌiĸthƐ :͕ ,atĐh Z�͕ �iƐhŽƉ :͕ et al͘ �n eǆƉlŽƌaƟŽn Žf ƐŽĐial and eĐŽnŽŵiĐ ŽƵtĐŽŵe and 
aƐƐŽĐiated health-ƌelated ƋƵalitǇ Žf life aŌeƌ ĐƌiƟĐal illneƐƐ in geneƌal intenƐiǀe Đaƌe Ƶnit 
ƐƵƌǀiǀŽƌƐ͗ a ϭϮ-ŵŽnth fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �ƌit �aƌe ϮϬϭϯ͖ϭϳ͗ZϭϬϬ͘

Ϯ͘ ,eƌƌidge D^͕ danƐeǇ �D͕ Datte �͕ et al͘ &ƵnĐƟŽnal diƐaďilitǇ ϱ ǇeaƌƐ aŌeƌ aĐƵte ƌeƐƉiƌatŽƌǇ 
diƐtƌeƐƐ ƐǇndƌŽŵe͘ E �ngl : Ded ϮϬϭϭ͖ϯϲϰ͗ϭϮϵϯ-ϭϯϬϰ͘

ϯ͘ Eeedhaŵ DD͕ DaǀidƐŽn :͕ �Žhen ,͕ et al͘ IŵƉƌŽǀing lŽng-teƌŵ ŽƵtĐŽŵeƐ aŌeƌ diƐĐhaƌge 
fƌŽŵ intenƐiǀe Đaƌe Ƶnit͗ ƌeƉŽƌt fƌŽŵ a ƐtaŬehŽldeƌƐ͛ ĐŽnfeƌenĐe͘ �ƌit �aƌe Ded 
ϮϬϭϮ͖ϰϬ͗ϱϬϮ-ϱϬϵ͘

ϰ͘ <aƌnatŽǀƐŬaia >s͕ :ŽhnƐŽn DD͕ �enǌŽ ZW͕  'aũiĐ K͘ dhe ƐƉeĐtƌƵŵ Žf ƉƐǇĐhŽĐŽgniƟǀe 
ŵŽƌďiditǇ in the ĐƌiƟĐallǇ ill͗ a ƌeǀieǁ Žf the liteƌatƵƌe and Đall fŽƌ iŵƉƌŽǀeŵent͘ : �ƌit �aƌe 
ϮϬϭϱ͖ϯϬ͗ϭϯϬ-ϭϯϳ͘

ϱ͘ �haďŽǇeƌ t͕ 'ƌaĐe :͘ &ŽllŽǁing the Ɖath Žf I�h ƐƵƌǀiǀŽƌƐ͗ a ƋƵalitǇ-iŵƉƌŽǀeŵent aĐƟǀitǇ͘ 
EƵƌƐ �ƌit �aƌe ϮϬϬϯ͖ϴ͗ϭϰϵ-ϭϱϱ͘

ϲ͘ DeƐai ^s͕ >aǁ d:͕ Eeedhaŵ DD͘ >Žng-teƌŵ ĐŽŵƉliĐaƟŽnƐ Žf ĐƌiƟĐal Đaƌe͘ �ƌit �aƌe Ded 
ϮϬϭϭ͖ϯϵ͗ϯϳϭ-ϯϳϵ͘

ϳ͘  'ƌiĸthƐ ZD͕ :ŽneƐ �͘ DeliƌiƵŵ͕ ĐŽgniƟǀe dǇƐfƵnĐƟŽn and ƉŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͘  
�Ƶƌƌ KƉin �naeƐtheƐiŽl ϮϬϬϳ͖ϮϬ͗ϭϮϰ-ϭϮϵ͘

ϴ͘ :ŽneƐ �͘ ^Ƶƌǀiǀing the intenƐiǀe Đaƌe͗ ƌeƐidƵal ƉhǇƐiĐal͕ ĐŽgniƟǀe͕ and eŵŽƟŽnal 
dǇƐfƵnĐƟŽn͘ dhŽƌaĐ ^Ƶƌg �lin ϮϬϭϮ͖ϮϮ͗ϱϬϵ-ϱϭϲ͘

ϵ͘ �ƵthďeƌtƐŽn �,͕ ZŽƵghtŽn ^͕ :enŬinƐŽn D͕ DaĐlennan '͕ sale >͘ YƵalitǇ Žf life in the Įǀe 
ǇeaƌƐ aŌeƌ intenƐiǀe Đaƌe͗ a ĐŽhŽƌt ƐtƵdǇ͘ �ƌit �aƌe ϮϬϭϬ͖ϭϰ͗Zϲ͘

ϭϬ͘ DŽǁdǇ Dt͕ �id DW͕  DenniƐŽn �Z͕ et al͘ YƵalitǇ Žf life aŌeƌ aĐƵte ƌeƐƉiƌatŽƌǇ diƐtƌeƐƐ 
ƐǇndƌŽŵe͗ a ŵeta-analǇƐiƐ͘ IntenƐiǀe �aƌe Ded ϮϬϬϲ͖ϯϮ͗ϭϭϭϱ-ϭϭϮϰ͘

ϭϭ͘ DǇhƌen ,͕ �Ŭeďeƌg K͕ ^tŽŬland K͘ ,ealth-ƌelated ƋƵalitǇ Žf life and ƌetƵƌn tŽ ǁŽƌŬ aŌeƌ 
ĐƌiƟĐal illneƐƐ in geneƌal intenƐiǀe Đaƌe Ƶnit ƉaƟentƐ͗ a ϭ-Ǉeaƌ fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �ƌit �aƌe 
Ded ϮϬϭϬ͖ϯϴ͗ϭϱϱϰ-ϭϱϲϭ͘
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ϭϮ͘ tilƐŽn I�͕ �leaƌǇ WD͘ >inŬing ĐliniĐal ǀaƌiaďleƐ ǁith health-ƌelated ƋƵalitǇ Žf life͘ � 
ĐŽnĐeƉtƵal ŵŽdel Žf ƉaƟent ŽƵtĐŽŵeƐ͘ :�D� ϭϵϵϱ͖Ϯϳϯ͗ϱϵ-ϲϱ͘

ϭϯ͘ DaƌlingtŽn �^͕ DiƉƉel Dt͕ ZiďďeƌƐ 'D͕ ǀan �alen Z͕ WaƐƐĐhieƌ :͕ �ƵƐƐĐhďaĐh ::͘ � ƉƌŽƐƉeĐƟǀe 
ƐtƵdǇ Žn ĐŽƉing ƐtƌategieƐ and ƋƵalitǇ Žf life in ƉaƟentƐ aŌeƌ ƐtƌŽŬe͕ aƐƐeƐƐing ƉƌŽgnŽƐƟĐ 
ƌelaƟŽnƐhiƉƐ and eƐƟŵateƐ Žf ĐŽƐt-eīeĐƟǀeneƐƐ͘ : Zehaďil Ded ϮϬϬϵ͖ϰϭ͗Ϯϯϳ-Ϯϰϭ͘

ϭϰ͘ de Ziddeƌ D͕ 'eenen Z͕ <Ƶiũeƌ Z͕ ǀan DiddendŽƌƉ ,͘ WƐǇĐhŽlŽgiĐal adũƵƐtŵent tŽ ĐhƌŽniĐ 
diƐeaƐe͘ >anĐet ϮϬϬϴ͖ϯϳϮ͗Ϯϰϲ-Ϯϱϱ͘

ϭϱ͘ ^nǇdeƌ �͘ �ŽƉing͗ dhe WƐǇĐhŽlŽgǇ Žf ǁhat ǁŽƌŬƐ ;Ɖ͘ ϱͿ͘ Eeǁ zŽƌŬ͗ KǆfŽƌd hniǀeƌƐitǇ WƌeƐƐ͖ 
ϭϵϵϵ͘

ϭϲ͘ �ƌandƐ ID͕ <Žhleƌ ^͕ ^taƉeƌt ^�͕ tade Dd͕ ǀan ,eƵgten �D͘ WƐǇĐhŽŵetƌiĐ ƉƌŽƉeƌƟeƐ Žf 
the �ŽƉing InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ ;�I^^Ϳ in ƉaƟentƐ ǁith aĐƋƵiƌed ďƌain inũƵƌǇ͘ 
WƐǇĐhŽl �ƐƐeƐƐ ϮϬϭϰ͖Ϯϲ͗ϴϰϴ-ϴϱϲ͘

ϭϳ͘  �ndleƌ E^͕ WaƌŬeƌ :D�͘ �ƐƐeƐƐŵent Žf ŵƵlƟdiŵenƐiŽnal ĐŽƉing͗ daƐŬ͕ eŵŽƟŽn͕ and 
aǀŽidanĐe ƐtƌategieƐ͘ WƐǇĐhŽlŽgiĐal �ƐƐeƐƐŵent ϭϵϵϰ͖ϲ͗ϱϬ-ϲϬ͘

ϭϴ͘ DaƌlingtŽn �^͕ DiƉƉel Dt͕ ZiďďeƌƐ 'D͕ ǀan �alen Z͕ WaƐƐĐhieƌ :͕ �ƵƐƐĐhďaĐh ::͘ �ŽƉing 
ƐtƌategieƐ aƐ deteƌŵinantƐ Žf ƋƵalitǇ Žf life in ƐtƌŽŬe ƉaƟentƐ͗ a lŽngitƵdinal ƐtƵdǇ͘ 
�eƌeďƌŽǀaƐĐƵlaƌ diƐeaƐeƐ ;�aƐel͕ ^ǁitǌeƌlandͿ ϮϬϬϳ͖Ϯϯ͗ϰϬϭ-ϰϬϳ͘

ϭϵ͘ �lfƐtƌŽŵ D͕ ZǇden �͕ <ƌeƵteƌ D͕ daŌ �͕ ̂ Ƶlliǀan D͘ ZelaƟŽnƐ ďetǁeen ĐŽƉing ƐtƌategieƐ and 
health-ƌelated ƋƵalitǇ Žf life in ƉaƟentƐ ǁith ƐƉinal ĐŽƌd leƐiŽn͘ : Zehaďil Ded ϮϬϬϱ͖ϯϳ͗ϵ-ϭϲ͘

ϮϬ͘ DaeƐ ^>,͕ De Ziddeƌ DdD͘ �ŽƉing ǁith ĐhƌŽniĐ diƐeaƐeƐ͘ In͗ �eidneƌ D Θ �ndleƌ E^ ;�dƐ͘Ϳ 
,andďŽŽŬ Žf ĐŽƉing͗ dheŽƌǇ͕ ƌeƐeaƌĐh͕ aƉƉliĐaƟŽnƐ͘ Eeǁ zŽƌŬ͗ tileǇ͖ ϭϵϵϲ͘

Ϯϭ͘ siƐƐeƌ DD͕ �ďen >͕ ,eiũenďƌŽŬ-<al D,͕ �ƵƐƐĐhďaĐh ::͕ ZiďďeƌƐ 'D͘ dhe ƌelaƟǀe eīeĐt Žf 
ĐŽƉing ƐtƌategǇ and deƉƌeƐƐiŽn Žn health-ƌelated ƋƵalitǇ Žf life in ƉaƟentƐ in the ĐhƌŽniĐ 
ƉhaƐe aŌeƌ ƐtƌŽŬe͘ : Zehaďil Ded ϮϬϭϰ͖ϰϲ͗ϱϭϰ-ϱϭϵ͘

ϮϮ͘ teƐteƌhƵiƐ t͕ �iũlŵanƐ D͕ &iƐĐheƌ <͕ ǀan �ndel :͕ >eiũten &^͘ �ŽƉing ƐtǇle and ƋƵalitǇ Žf life 
in ƉaƟentƐ ǁith eƉileƉƐǇ͗ a ĐƌŽƐƐ-ƐeĐƟŽnal ƐtƵdǇ͘ :ŽƵƌnal Žf neƵƌŽlŽgǇ ϮϬϭϭ͖Ϯϱϴ͗ϯϳ-ϰϯ͘

Ϯϯ͘ �iƐenďeƌg ^�͕ ^hen �:͕ ^Đhǁaƌǌ �Z͕ DallŽn ^͘ �ǀŽidant ĐŽƉing ŵŽdeƌateƐ the aƐƐŽĐiaƟŽn 
ďetǁeen anǆietǇ and ƉaƟent-ƌated ƉhǇƐiĐal fƵnĐƟŽning in heaƌt failƵƌe ƉaƟentƐ͘ :ŽƵƌnal Žf 
ďehaǀiŽƌal ŵediĐine ϮϬϭϮ͖ϯϱ͗Ϯϱϯ-Ϯϲϭ͘
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Ϯϰ͘ ,eƐƐelinŬ ��͕ Wenninǆ �t͕ ̂ ĐhlŽƐƐeƌ D�͕ et al͘ dhe ƌŽle Žf ĐŽƉing ƌeƐŽƵƌĐeƐ and ĐŽƉing ƐtǇle 
in ƋƵalitǇ Žf life Žf ƉaƟentƐ ǁith aƐthŵa Žƌ �KWD͘ YƵalitǇ Žf life ƌeƐeaƌĐh ͗ an inteƌnaƟŽnal 
ũŽƵƌnal Žf ƋƵalitǇ Žf life aƐƉeĐtƐ Žf tƌeatŵent͕ Đaƌe and ƌehaďilitaƟŽn ϮϬϬϰ͖ϭϯ͗ϱϬϵ-ϱϭϴ͘

Ϯϱ͘ ZŽeƐĐh ^�͕ teineƌ �͘ � ŵeta-analǇƟĐ ƌeǀieǁ Žf ĐŽƉing ǁith illneƐƐ͗ dŽ ĐaƵƐal attƌiďƵƟŽnƐ 
ŵatteƌ͍ :ŽƵƌnal Žf ƉƐǇĐhŽƐŽŵaƟĐ ƌeƐeaƌĐh ϮϬϬϭ͖ϱϬ͗ϮϬϱ-Ϯϭϵ͘

Ϯϲ͘ de Ziddeƌ D͕ ǀan ,eĐŬ '>͘ �ŽƉing InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ͕ DƵtĐh dƌanƐlaƟŽn͘ 
>iƐƐe͕ dhe EetheƌlandƐ͗ ,aƌĐŽƵƌt deƐt WƵďliƐheƌƐ͖ ϮϬϬϰ͘

Ϯϳ͘  �ndleƌ E^͕ WaƌŬeƌ :D�͘ �ŽƉing InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ ;�I^^Ϳ͗ DanƵal ;Ϯnd ed͘Ϳ. 
dŽƌŽntŽ͕ �anada͗ DƵlƟ-,ealth ^ǇƐteŵƐ͖ ϭϵϵϵ͘

Ϯϴ͘ DĐtilliaŵƐ >�͕ �Žǆ �:͕ �nnƐ Dt͘ hƐe Žf the �ŽƉing InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ in 
a ĐliniĐallǇ deƉƌeƐƐed ƐaŵƉle͗ faĐtŽƌ ƐtƌƵĐtƵƌe͕ ƉeƌƐŽnalitǇ ĐŽƌƌelateƐ͕ and ƉƌediĐƟŽn Žf 
diƐtƌeƐƐ͘ :ŽƵƌnal Žf ĐliniĐal ƉƐǇĐhŽlŽgǇ ϮϬϬϯ͖ϱϵ͗ϰϮϯ-ϰϯϳ͘

Ϯϵ͘ Dettling-Ihnenfeldt D^͕ De 'ƌaaī ��͕ EŽllet &͕  san Deƌ ^Đhaaf D͘ &eaƐiďilitǇ Žf WŽƐt-
IntenƐiǀe �aƌe hnit �liniĐƐ͗ an ŽďƐeƌǀaƟŽnal ĐŽhŽƌt ƐtƵdǇ Žf tǁŽ diīeƌent aƉƉƌŽaĐheƐ͘ 
Dineƌǀa �neƐteƐiŽl ϮϬϭϱ͖ϴϭ͗ϴϲϱ-ϴϳϱ͘

ϯϬ͘ �aƌŽnƐŽn E<͕ DƵlleƌ D͕ �Žhen WD͕ et al͘ dƌanƐlaƟŽn͕ ǀalidaƟŽn͕ and nŽƌŵing Žf the DƵtĐh 
langƵage ǀeƌƐiŽn Žf the ̂ &-ϯϲ ,ealth ̂ ƵƌǀeǇ in ĐŽŵŵƵnitǇ and ĐhƌŽniĐ diƐeaƐe ƉŽƉƵlaƟŽnƐ͘ 
: �lin �ƉideŵiŽl ϭϵϵϴ͖ϱϭ͗ϭϬϱϱ-ϭϬϲϴ͘

ϯϭ͘ taƌe :�͕ :ƌ͘ ͕ ̂ heƌďŽƵƌne �D͘ dhe DK^ ϯϲ-iteŵ ƐhŽƌt-fŽƌŵ health ƐƵƌǀeǇ ;^&-ϯϲͿ͘ �ŽnĐeƉtƵal 
fƌaŵeǁŽƌŬ and iteŵ ƐeleĐƟŽn͘ DediĐal Đaƌe ϭϵϵϮ͖ϯϬ͗ϰϳϯ-ϰϴϯ͘

ϯϮ͘ �ngƵƐ D�͕ �aƌlet :͘ ^Ƶƌǀiǀing intenƐiǀe Đaƌe͗ a ƌeƉŽƌt fƌŽŵ the ϮϬϬϮ �ƌƵƐƐelƐ ZŽƵndtaďle͘ 
IntenƐiǀe �aƌe Ded ϮϬϬϯ͖Ϯϵ͗ϯϲϴ-ϯϳϳ͘

ϯϯ͘ DaǀǇdŽǁ D^͕ 'iīŽƌd :D͕ DeƐai ^s͕ �ienǀenƵ K:͕ Eeedhaŵ DD͘ DeƉƌeƐƐiŽn in geneƌal 
intenƐiǀe Đaƌe Ƶnit ƐƵƌǀiǀŽƌƐ͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ͘ IntenƐiǀe �aƌe Ded ϮϬϬϵ͖ϯϱ͗ϳϵϲ-ϴϬϵ͘

ϯϰ͘ DaǀǇdŽǁ D^͕ 'iīŽƌd :D͕ DeƐai ^s͕ Eeedhaŵ DD͕ �ienǀenƵ K:͘ WŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ 
diƐŽƌdeƌ in geneƌal intenƐiǀe Đaƌe Ƶnit ƐƵƌǀiǀŽƌƐ͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ͘ 'eneƌal hŽƐƉital 
ƉƐǇĐhiatƌǇ ϮϬϬϴ͖ϯϬ͗ϰϮϭ-ϰϯϰ͘
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ϯϱ͘ �ũelland I͕ Dahl ��͕ ,aƵg dd͕ EeĐŬelŵann D͘ dhe ǀaliditǇ Žf the ,ŽƐƉital �nǆietǇ and 
DeƉƌeƐƐiŽn ^Đale͘ �n ƵƉdated liteƌatƵƌe ƌeǀieǁ͘ :ŽƵƌnal Žf ƉƐǇĐhŽƐŽŵaƟĐ ƌeƐeaƌĐh 
ϮϬϬϮ͖ϱϮ͗ϲϵ-ϳϳ͘

ϯϲ͘ ^ƉinhŽǀen W͕  Kƌŵel :͕ ^lŽeŬeƌƐ WW͕  <eŵƉen 'I͕ ^ƉeĐŬenƐ ��͕ san ,eŵeƌt �D͘ � ǀalidaƟŽn 
ƐtƵdǇ Žf the ,ŽƐƉital �nǆietǇ and DeƉƌeƐƐiŽn ^Đale ;,�D^Ϳ in diīeƌent gƌŽƵƉƐ Žf DƵtĐh 
ƐƵďũeĐtƐ͘ WƐǇĐhŽlŽgiĐal ŵediĐine ϭϵϵϳ͖Ϯϳ͗ϯϲϯ-ϯϳϬ͘

ϯϳ͘  �igŵŽnd �^͕ ^naith ZW͘  dhe hŽƐƉital anǆietǇ and deƉƌeƐƐiŽn ƐĐale͘ �Đta ƉƐǇĐhiatƌiĐa 
^ĐandinaǀiĐa ϭϵϴϯ͖ϲϳ͗ϯϲϭ-ϯϳϬ͘

ϯϴ͘ �ƌaǁfŽƌd :Z͕ ,enƌǇ :D͕ �ƌŽŵďie �͕ daǇlŽƌ �W͘  EŽƌŵaƟǀe data fŽƌ the ,�D^ fƌŽŵ a laƌge 
nŽn-ĐliniĐal ƐaŵƉle͘ �ƌiƟƐh ũŽƵƌnal Žf ĐliniĐal ƉƐǇĐhŽlŽgǇ ϮϬϬϭ͖ϰϬ͗ϰϮϵ-ϰϯϰ͘

ϯϵ͘ �ƌeǁin �Z͕ ZŽƐe ^͕ �ndƌeǁƐ �͕ et al͘ �ƌief ƐĐƌeening inƐtƌƵŵent fŽƌ ƉŽƐt-
tƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͘  �ƌ : WƐǇĐhiatƌǇ ϮϬϬϮ͖ϭϴϭ͗ϭϱϴ-ϭϲϮ͘  

ϰϬ͘ DeŬŬeƌƐ �D͕ Klī D͕ Eaƌing 't͘ IdenƟfǇing ƉeƌƐŽnƐ at ƌiƐŬ fŽƌ Wd^D aŌeƌ tƌaƵŵa ǁith d^Y 
in the EetheƌlandƐ͘ �ŽŵŵƵnitǇ Dent ,ealth : ϮϬϭϬ͖ϰϲ͗ϮϬ-Ϯϱ͘

ϰϭ͘ <lein DD͕ dƵƌǀeǇ �>͕ WieƐ �:͘ ZelaƟŽnƐhiƉ Žf ĐŽƉing ƐtǇleƐ ǁith ƋƵalitǇ Žf life and deƉƌeƐƐiǀe 
ƐǇŵƉtŽŵƐ in Žldeƌ heaƌt failƵƌe ƉaƟentƐ͘ :ŽƵƌnal Žf aging and health ϮϬϬϳ͖ϭϵ͗ϮϮ-ϯϴ͘

ϰϮ͘ &ŽŬ ^<͕ �haiƌ ^z͕ >ŽƉeǌ s͘ ^enƐe Žf ĐŽheƌenĐe͕ ĐŽƉing and ƋƵalitǇ Žf life fŽllŽǁing a ĐƌiƟĐal 
illneƐƐ͘ :ŽƵƌnal Žf adǀanĐed nƵƌƐing ϮϬϬϱ͖ϰϵ͗ϭϳϯ-ϭϴϭ͘

ϰϯ͘ dƵng ,,͕ ,Ƶnteƌ �͕ tei :͘ �ŽƉing͕ anǆietǇ and ƋƵalitǇ Žf life aŌeƌ ĐŽƌŽnaƌǇ aƌteƌǇ ďǇƉaƐƐ 
gƌaŌ ƐƵƌgeƌǇ͘ :ŽƵƌnal Žf adǀanĐed nƵƌƐing ϮϬϬϴ͖ϲϭ͗ϲϱϭ-ϲϲϯ͘

ϰϰ͘ �ienǀenƵ K:͕ 'ellaƌ :͕ �lthŽƵƐe �D͕ et al͘ WŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ ƐǇŵƉtŽŵƐ 
aŌeƌ aĐƵte lƵng inũƵƌǇ͗ a Ϯ-Ǉeaƌ ƉƌŽƐƉeĐƟǀe lŽngitƵdinal ƐtƵdǇ͘ WƐǇĐhŽlŽgiĐal ŵediĐine 
ϮϬϭϯ͖ϰϯ͗Ϯϲϱϳ-Ϯϲϳϭ͘ 

ϰϱ͘ ,ŽƉŬinƐ ZK͕ 'iƌaƌd dD͘ DediĐal and eĐŽnŽŵiĐ iŵƉliĐaƟŽnƐ Žf ĐŽgniƟǀe and ƉƐǇĐhiatƌiĐ 
diƐaďilitǇ Žf ƐƵƌǀiǀŽƌƐhiƉ͘ ^eŵinaƌƐ in ƌeƐƉiƌatŽƌǇ and ĐƌiƟĐal Đaƌe ŵediĐine ϮϬϭϮ͖ϯϯ͗ϯϰϴ-
ϯϱϲ͘
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ϰϲ͘ <aƉĬaŵŵeƌ ,W͕  ZŽthenhaƵƐleƌ ,�͕ <ƌaƵƐeneĐŬ d͕ ^tŽll �͕ ^Đhelling '͘ WŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ 
diƐŽƌdeƌ and health-ƌelated ƋƵalitǇ Žf life in lŽng-teƌŵ ƐƵƌǀiǀŽƌƐ Žf aĐƵte ƌeƐƉiƌatŽƌǇ 
diƐtƌeƐƐ ƐǇndƌŽŵe͘ dhe �ŵeƌiĐan ũŽƵƌnal Žf ƉƐǇĐhiatƌǇ ϮϬϬϰ͖ϭϲϭ͗ϰϱ-ϱϮ͘

ϰϳ͘  �en-�Ƶƌ ,͕ ZaƉƉaƉŽƌt �͕ �ŵŵaƌ Z͕ hƌetǌŬǇ '͘ �ŽƉing ƐtƌategieƐ͕ life ƐtǇle ĐhangeƐ͕ and 
ƉeƐƐiŵiƐŵ aŌeƌ ŽƉen-heaƌt ƐƵƌgeƌǇ͘ ,ealth Θ ƐŽĐial ǁŽƌŬ ϮϬϬϬ͖Ϯϱ͗ϮϬϭ-ϮϬϵ͘

ϰϴ͘ �aƌƌ :͕ &ƌaƐeƌ '>͕ WƵnƟllŽ <͕ et al͘ �liniĐal ƉƌaĐƟĐe gƵidelineƐ fŽƌ the ŵanageŵent Žf 
Ɖain͕ agitaƟŽn͕ and deliƌiƵŵ in adƵlt ƉaƟentƐ in the intenƐiǀe Đaƌe Ƶnit͘ �ƌit Đaƌe ŵed 
ϮϬϭϯ͖ϰϭ͗Ϯϲϯ-ϯϬϲ͘

ϰϵ͘ ^hehaďi z͕ ZiŬeƌ ZZ͕ �ŽŬeƐĐh WD͕ et al͘ DeliƌiƵŵ dƵƌaƟŽn and ŵŽƌtalitǇ in lightlǇ Ɛedated͕ 
ŵeĐhaniĐallǇ ǀenƟlated intenƐiǀe Đaƌe ƉaƟentƐ͘ �ƌit Đaƌe ŵed ϮϬϭϬ͖ϯϴ͗Ϯϯϭϭ-Ϯϯϭϴ͘

ϱϬ͘ tilĐŽǆ D�͕ �ƌƵŵŵel E�͕ �ƌĐheƌ <͕ �lǇ �t͕ :aĐŬƐŽn :�͕ ,ŽƉŬinƐ ZK͘ �ŽgniƟǀe dǇƐfƵnĐƟŽn 
in I�h ƉaƟentƐ͗ ƌiƐŬ faĐtŽƌƐ͕ ƉƌediĐtŽƌƐ͕ and ƌehaďilitaƟŽn inteƌǀenƟŽnƐ͘ �ƌit Đaƌe ŵed 
ϮϬϭϯ͖ϰϭ͗^ϴϭ-ϵϴ͘

ϱϭ͘ IǁaƐhǇna d:͕ Eetǌeƌ '͘ dhe ďƵƌdenƐ Žf ƐƵƌǀiǀŽƌƐhiƉ͗ an aƉƉƌŽaĐh tŽ thinŬing aďŽƵt lŽng-
teƌŵ ŽƵtĐŽŵeƐ aŌeƌ ĐƌiƟĐal illneƐƐ͘ ^eŵinaƌƐ in ƌeƐƉiƌatŽƌǇ and ĐƌiƟĐal Đaƌe ŵediĐine 
ϮϬϭϮ͖ϯϯ͗ϯϮϳ-ϯϯϴ͘

ϱϮ͘ WaƌŬeƌ W�͕ �aile t&͕  de DŽŽƌ �͕ �Žhen >͘ WƐǇĐhŽƐŽĐial and deŵŽgƌaƉhiĐ ƉƌediĐtŽƌƐ Žf 
ƋƵalitǇ Žf life in a laƌge ƐaŵƉle Žf ĐanĐeƌ ƉaƟentƐ͘ WƐǇĐhŽ-KnĐŽlŽgǇ ϮϬϬϯ͖ϭϮ͗ϭϴϯ-ϭϵϯ͘

ϱϯ͘ tade DD͕ ,anŬinƐ D͕ ^ŵǇth D�͕ et al͘ DeteĐƟng aĐƵte diƐtƌeƐƐ and ƌiƐŬ Žf fƵtƵƌe 
ƉƐǇĐhŽlŽgiĐal ŵŽƌďiditǇ in ĐƌiƟĐallǇ ill ƉaƟentƐ͗ ǀalidaƟŽn Žf the intenƐiǀe Đaƌe ƉƐǇĐhŽlŽgiĐal 
aƐƐeƐƐŵent tŽŽl͘ �ƌit �aƌe ϮϬϭϰ͖ϭϴ͗ϱϭϵ͘

ϱϰ͘ DeǀinƐ '͕ �iniŬ z͘ &aĐilitaƟng ĐŽƉing ǁith ĐhƌŽniĐ ƉhǇƐiĐal illneƐƐ͘ In͗ �eidneƌ D͕ �ndleƌ E^ 
;�dƐ͘Ϳ͕ ,andďŽŽŬ Žf ĐŽƉing͗ dheŽƌǇ͕ ƌeƐeaƌĐh͕ aƉƉliĐaƟŽn ;ƉƉ͘ ϲϰϬʹϲϵϲͿ͘ Eeǁ zŽƌŬ͗ tileǇ͖ 
ϭϵϵϲ͘

ϱϱ͘ �nƌight ^:͘ �ŽgniƟǀe ďehaǀiŽƵƌ theƌaƉǇ - ĐliniĐal aƉƉliĐaƟŽnƐ͘ �D: ϭϵϵϳ͖ ϯϭϰ͗ϭϴϭϭ-ϭϴϭϲ͘

ϱϲ͘ ^ĐhƌeƵƌƐ <D͕ �Žlland sd͕ <Ƶiũeƌ Z'͕ de Ziddeƌ Dd͕ ǀan �ldeƌen d͘ DeǀelŽƉŵent͕ ĐŽntent͕ 
and ƉƌŽĐeƐƐ eǀalƵaƟŽn Žf a ƐhŽƌt Ɛelf-ŵanageŵent inteƌǀenƟŽn in ƉaƟentƐ ǁith ĐhƌŽniĐ 
diƐeaƐeƐ ƌeƋƵiƌing Ɛelf-Đaƌe ďehaǀiŽƵƌƐ͘ WaƟent edƵĐaƟŽn and ĐŽƵnƐeling ϮϬϬϯ͖ϱϭ͗ϭϯϯ-
ϭϰϭ͘
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ϱϳ͘  ǀan deƌ sen E�͕ ,ŽgenelƐt D,͕ dƌŽŵƉ-teǀeƌ �D͕ et al͘ ^hŽƌt-teƌŵ eīeĐtƐ Žf ĐŽgniƟǀe 
ďehaǀiŽƵƌal gƌŽƵƉ tƌaining ;��'dͿ in adƵlt dǇƉe ϭ diaďeteƐ ƉaƟentƐ in ƉƌŽlŽnged ƉŽŽƌ 
glǇĐaeŵiĐ ĐŽntƌŽl͘ � ƌandŽŵiǌed ĐŽntƌŽlled tƌial͘ DiaďeƟĐ ŵediĐine ϮϬϬϱ͖ϮϮ͗ϭϲϭϵ-ϭϲϮϯ͘

ϱϴ͘ �Žǆ ��͕ WŽƌteƌ >^͕ �ƵĐŬ W:͕ et al͘ DeǀelŽƉŵent and WƌeliŵinaƌǇ �ǀalƵaƟŽn Žf a deleƉhŽne-
ďaƐed DindfƵlneƐƐ dƌaining InteƌǀenƟŽn fŽƌ ̂ ƵƌǀiǀŽƌƐ Žf �ƌiƟĐal IllneƐƐ͘ �nn �ŵ dhŽƌaĐ ̂ ŽĐ 
ϮϬϭϯ͖ϭϭ͕ ϭϳϯʹϭϴϭ͘

ϱϵ͘ ZŽďinƐŽn Z'͕ :Žƌge Z�͕ DŽƐeƌ D:͕ et al͘ �ƐĐitalŽƉƌaŵ and ƉƌŽďleŵ-ƐŽlǀing theƌaƉǇ fŽƌ 
ƉƌeǀenƟŽn Žf ƉŽƐt ƐtƌŽŬe deƉƌeƐƐiŽn͗ a ƌandŽŵiǌed ĐŽntƌŽlled tƌial͘ :�D� ϮϬϬϴ͖Ϯϵϵ͗Ϯϯϵϭ-
ϮϰϬϬ͘
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&ƌanƐ EŽllet͕ DaƌiŬe ǀan deƌ ^Đhaaf

Minerva Anestesiologica 2015; 81:865-75  
© Reprinted with permission from Edizioni Minerva Medica





 PO
ST-ICU

 CLIN
ICS

 6

ϭϬϱ

A B STR A CT 

�acŬground  
WŽƐt-I�h ĐliniĐƐ haǀe ďeen adǀŽĐated tŽ ƌedƵĐe lŽng-teƌŵ ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal 
iŵƉaiƌŵentƐ aŵŽng I�h ƐƵƌǀiǀŽƌƐ͘ � fŽƌŵat fŽƌ ŽƉƟŵal ƐtƌƵĐtƵƌe͕ Ɵŵing͕ and Đaƌe ĐŽntent 
haƐ nŽt Ǉet ďeen eƐtaďliƐhed͘ te deǀelŽƉed and iŵƉleŵented tǁŽ ƉŽƐt-I�h ĐliniĐƐ in 
diīeƌent hŽƐƉital ƐeƫngƐ and eǀalƵated the feaƐiďilitǇ͘  

M ethods   
In thiƐ ƉƌŽƐƉeĐƟǀe ĐŽhŽƌt ƐtƵdǇ I�h ƐƵƌǀiǀŽƌƐ Žf a ƵniǀeƌƐitǇ hŽƐƉital ;�D�Ϳ and a 
geneƌal hŽƐƉital ;d'Ϳ͕ ǁhŽ ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated шϮ daǇƐ and diƐĐhaƌged tŽ theiƌ 
hŽŵeƐ͕ ǁeƌe inǀited tŽ the ƉŽƐt-I�h ĐliniĐ Žne ŵŽnth aŌeƌ hŽƐƉital diƐĐhaƌge ;�D�Ϳ 
Žƌ thƌee ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge ;d'Ϳ͘ &eaƐiďilitǇ ǁaƐ eǀalƵated aƐ ϭͿ the nƵŵďeƌ Žf 
eligiďle I�h ƐƵƌǀiǀŽƌƐ and the ƉƌŽƉŽƌƟŽn that attended͖ ϮͿ the ƉƌeǀalenĐe Žf I�h-ƌelated 
aďnŽƌŵaliƟeƐ͕ that ƌeƋƵiƌed ƌefeƌƌal fŽƌ fƵƌtheƌ tƌeatŵent͖ and ϯͿ ƉaƟent ƐaƟƐfaĐƟŽn͘   
 
R esu l ts  
&ŽƌtǇ-Įǀe Žf ϲϮϵ �D�-ƉaƟentƐ and ϳϬ Žf ϭϰϮ d'-ƉaƟentƐ ǁeƌe eligiďle fŽƌ the ƉŽƐt-
I�h ĐliniĐ͘ Kf theƐe͕ ϰϵй and ϲϳй ƌeƐƉeĐƟǀelǇ͕ ǀiƐited the ŽƵtƉaƟent ĐliniĐ ;P с Ϭ͘ϬϮϲͿ͘ 
dhe ŵaũŽƌitǇ Žf all ƐĐƌeened ƉaƟentƐ had fƵnĐƟŽnal ƌeƐtƌiĐƟŽnƐ͕ and ϲϴй ƌeƋƵiƌed 
ƌefeƌƌal fŽƌ fƵƌtheƌ diagnŽƐiƐ and tƌeatŵent͘ WaƟent ƐaƟƐfaĐƟŽn ǁaƐ high͘  
 
Conc l u sion  
dhiƐ ƐtƵdǇ ƉƌŽǀideƐ ǀalƵaďle infŽƌŵaƟŽn tŽ ƐƵƉƉŽƌt the iŵƉleŵentaƟŽn Žf ƉŽƐt-I�h ĐliniĐƐ͘ 
dhe ƵƐe Žf ǀalidated ƐĐƌeening inƐtƌƵŵentƐ faĐilitateƐ the idenƟĮĐaƟŽn Žf ƉaƟentƐ ǁith 
need fŽƌ fƵƌtheƌ tƌeatŵent͘ �aƌlǇ in-hŽƐƉital ƐĐƌeening and ƌeĐƌƵiƟng ƉaƟentƐ at higheƐt 
ƌiƐŬ fŽƌ adǀeƌƐe ŽƵtĐŽŵe ĐŽƵld ďe a ŵŽƌe taƌgeted aƉƉƌŽaĐh tŽ aĐhieǀe gƌeateƌ ďeneĮt͘
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IN TR O D U CTIO N   
�aĐh Ǉeaƌ aďŽƵt ϴϬ͕ϬϬϬ adƵltƐ aƌe adŵitted tŽ intenƐiǀe Đaƌe ƵnitƐ ;I�hƐͿ in the 
EetheƌlandƐ and͕ dƵe tŽ ƉƌŽgƌeƐƐ in ĐƌiƟĐal Đaƌe͕ ƐƵƌǀiǀal ƌateƐ haǀe inĐƌeaƐed͘ � ƐigniĮĐant 
ƉƌŽƉŽƌƟŽn Žf ƐƵƌǀiǀŽƌƐ haǀe lŽng-teƌŵ ƉhǇƐiĐal͕ ƉƐǇĐhŽlŽgiĐal͕ and ĐŽgniƟǀe iŵƉaiƌŵentƐ 
that negaƟǀelǇ aīeĐt dailǇ fƵnĐƟŽn͕ eŵƉlŽǇŵent͕ and health ƌelated ƋƵalitǇ Žf life 
;,ZYŽ>Ϳ͘ϭ-ϱ dhe ĐŽŵ-ƉleǆitǇ and ŵagnitƵde Žf theƐe I�h-ƌelated ĐŽnƐeƋƵenĐeƐ͕ ƌeĐentlǇ 
denŽted aƐ WŽƐt IntenƐiǀe �aƌe ^ǇndƌŽŵe ;WI�^Ϳ͕ ƌeƋƵiƌe ĐŽŵƉƌehenƐiǀe ŵƵlƟdiƐĐiƉlinaƌǇ 
Đaƌe͘ϲ ,Žǁeǀeƌ͕  I�h ƐƵƌǀiǀŽƌƐ eǆƉeƌienĐe inadeƋƵate and diƐũŽinted ŵƵlƟdiƐĐiƉlinaƌǇ 
Đaƌe aŌeƌ hŽƐƉital diƐĐhaƌge͕ ǁith inĐŽnƐiƐtent ƐeƌǀiĐe ƉƌŽǀiƐiŽn.ϳ WaƌƟĐƵlaƌlǇ fŽƌ I�h 
ƐƵƌǀiǀŽƌƐ ǁhŽ aƌe diƐĐhaƌged tŽ theiƌ hŽŵeƐ͕ WI�^ ŵaǇ nŽt ďe ƌeliaďlǇ and ƉƌŽŵƉtlǇ 
ƌeĐŽgniǌed͕ ƌeƐƵlƟng in inĐŽŵƉlete Žƌ late ƌefeƌƌal tŽ the aƉƉƌŽƉƌiate Đaƌe͘   
WŽƐt-I�h ĐliniĐƐ haǀe ďeen adǀŽĐated tŽ ŵanage I�h-ƌelated ƉƌŽďleŵƐ in ƐƵƌǀiǀŽƌƐ͕ϴ-ϭϬ 
ďƵt tŽ date ƐƵĐh ĐliniĐƐ aƌe ƐĐaƌĐe͕ theiƌ ŽƌganiǌaƟŽn ǀaƌieƐ͕ and theiƌ ŽƉƟŵal ƐtƌƵĐtƵƌe͕ 
Ɵŵing͕ and Đaƌe ĐŽntent haƐ nŽt ďeen eƐtaďliƐhed Ǉet͘ &ƵƌtheƌŵŽƌe͕ theƌe iƐ nŽ diƌeĐƟŽn 
Žƌ ĐŽnƐenƐƵƐ Žn hŽǁ tŽ iŵƉleŵent it͘ te deǀelŽƉed and iŵƉleŵented a ƉŽƐt-I�h ĐliniĐ in 
a laƌge teƌƟaƌǇ ƵniǀeƌƐitǇ hŽƐƉital and in a geneƌal hŽƐƉital in the EetheƌlandƐ͕ ďaƐed Žn 
the ƌeĐŽŵŵendaƟŽnƐ fƌŽŵ the EaƟŽnal InƐƟtƵte fŽƌ ,ealth and �liniĐal �ǆĐellenĐe ;EI��Ϳ 
gƵidelineƐ͘ϭϭ dhe aiŵ Žf thiƐ ƉŽƐt-I�h ĐliniĐ aĐĐŽƌding tŽ the EI�� gƵideline͕ iƐ tŽ ͚ƐĐƌeen and 
deteĐt͛ ƉaƟentƐ ͞that ƌeĐŽǀeƌ at a ƐlŽǁeƌ ƌate than anƟĐiƉated͕ and tŽ idenƟfǇ ƉaƟentƐ 
that haƐ deǀelŽƉed neǁ ƉhǇƐiĐal andͬŽƌ ƉƐǇĐhŽlŽgiĐal ŵŽƌďiditǇ͕ that ǁaƐ nŽt ƉƌeǀiŽƵƐlǇ 
idenƟĮed͕͟  and tŽ iniƟate tailŽƌed tƌeatŵent͕ if ƌeƋƵiƌed͘ te aƐƐƵŵed that ƉaƟentƐ Žf a 
ƵniǀeƌƐitǇ hŽƐƉital ǁŽƵld haǀe ŵŽƌe ĐŽŵƉleǆ and ƐeƌiŽƵƐ illneƐƐeƐ͕ ƌeƐƵlƟng in lŽngeƌ I�h and 
hŽƐƉital ƐtaǇƐ and a gƌeateƌ need fŽƌ the ƉŽƐt-I�h ĐliniĐ than I�h ƐƵƌǀiǀŽƌƐ Žf a geneƌal hŽƐƉital 
ǁŽƵld haǀe͘ �lƐŽ͕ ǁe eǆƉeĐted that the ƉƌŽgƌaŵŵaƟĐ eǀalƵaƟŽn Žf ďŽth aƉƉƌŽaĐheƐ ǁŽƵld 
ƉƌŽǀide iŵƉŽƌtant ƉƌaĐƟĐal infŽƌŵaƟŽn fŽƌ fƵƌtheƌ iŵƉƌŽǀeŵent Žf ƉŽƐt-I�h ĐliniĐƐ͘  
dhe ƉƵƌƉŽƐe Žf thiƐ ƐtƵdǇ ǁaƐ tŽ eǀalƵate the feaƐiďilitǇ Žf the ƉŽƐt-I�h ĐliniĐ in eaĐh hŽƐƉital 
Ɛeƫng ďǇ deteƌŵining͗ ϭͿ the nƵŵďeƌ Žf eligiďle I�h ƐƵƌǀiǀŽƌƐ and the ƉƌŽƉŽƌƟŽn that 
attendƐ the ƉŽƐt-I�h ĐliniĐ͖ ϮͿ the ƉƌeǀalenĐe Žf ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal iŵƉaiƌŵentƐ 
and fƵnĐƟŽnal ƌeƐtƌiĐƟŽnƐ that ƌeƋƵiƌe ƌefeƌƌal fŽƌ fƵƌtheƌ diagnŽƐiƐ and tƌeatŵent͖ and ϯͿ 
the leǀel Žf ƉaƟent ƐaƟƐfaĐƟŽn ǁith the ƉŽƐt-I�h ĐliniĐ͘ 

 
M A TE R IA L S A N D  M E TH O D S  
^tudy design͕ seƫng and participants   
dhiƐ ƉƌŽƐƉeĐƟǀe ĐŽhŽƌt ƐtƵdǇ ǁaƐ ƵndeƌtaŬen in the �ĐadeŵiĐ DediĐal �enteƌ ;�D�Ϳ 
in �ŵƐteƌdaŵ and the deƌgŽŽi ;d'Ϳ in ,ilǀeƌƐƵŵ͘ dhe �D� iƐ a ϭ͕ϬϬϬ-ďed ƵniǀeƌƐitǇ 
hŽƐƉital ǁith a ϯϰ-ďed ŵiǆed ŵediĐal and ƐƵƌgiĐal ĐlŽƐed-fŽƌŵat I�h and d' iƐ a ϲϯϯ-
ďed geneƌal hŽƐƉital ǁith a ϭϬ-ďed ŵiǆed ŵediĐal and ƐƵƌgiĐal ĐlŽƐed-fŽƌŵat I�h͘  
�ll ĐŽnƐeĐƵƟǀe adƵlt ;age шϭϴ ǇeaƌƐͿ I�h ƉaƟentƐ adŵitted in a ϮϬ ŵŽnthƐ ƉeƌiŽd ;ϮϬϭϬ-
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ϮϬϭϮͿ in the �D� and d' ǁeƌe ƐĐƌeened fŽƌ ƉaƌƟĐiƉaƟŽn in the ƐtƵdǇ͘ �ƌiƟĐallǇ ill ƉaƟentƐ 
ŵeĐhaniĐallǇ ǀenƟlated fŽƌ шϮ daǇƐ and diƐĐhaƌged tŽ theiƌ hŽŵeƐ fƌŽŵ the hŽƐƉital ǁeƌe 
ĐŽnƐideƌed eligiďle͘ WaƟentƐ ǁith inƐƵĸĐient ŬnŽǁledge Žf the DƵtĐh langƵage Žƌ ĐŽ-
ŵŽƌďiditǇ that ǁŽƵld iŵƉaiƌ ĐŽŵƉleƟng ƋƵeƐƟŽnnaiƌeƐ Žƌ ǀiƐiƟng the ŽƵtƉaƟent ĐliniĐ ;e͘g͕͘ 
ŵental ƌetaƌdaƟŽn͕ ŵeĐhaniĐal ǀenƟlaƟŽn at hŽŵe͕ teƌŵinal diƐeaƐe͕ etĐ͘Ϳ ǁeƌe eǆĐlƵded͘ 
�ŽnƐideƌing theiƌ liŵited ƉhǇƐiĐal ƌeƐilienĐe and ŵŽďilitǇ ƌange͕ �D� ƉaƟentƐ liǀing ďeǇŽnd 
the ƐeƌǀiĐe aƌea Žf the hŽƐƉital ;a tƌaǀel diƐtanĐe Žf ŵŽƌe than ϭϱ ŬŵͿ ǁeƌe alƐŽ eǆĐlƵded͘ 
dhe �thiĐal Zeǀieǁ �Žaƌd Žf the �D� ǁaiǀed the need fŽƌ infŽƌŵed ĐŽnƐent ďeĐaƵƐe Žf the 
nŽn-inteƌǀenƟŽnal natƵƌe Žf thiƐ ƐtƵdǇ͘  

�escription of the Wost-ICU clinics   
dhe ŵain ƉƵƌƉŽƐeƐ Žf ŽƵƌ ƉŽƐt-I�h ĐliniĐƐ ǁeƌe ;ϭͿ tŽ ƐĐƌeen ƉaƟentƐ fŽƌ ƉhǇƐiĐal and 
ƉƐǇĐhŽlŽgiĐal iŵƉaiƌŵentƐ͕ fƵnĐƟŽnal ƌeƐtƌiĐƟŽnƐ͕ and ,ZYŽ>͖ ;ϮͿ tŽ idenƟfǇ Đaƌe giǀeƌ 
Ɛtƌain and ƐǇŵƉtŽŵƐ Žf ƉŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ ;Wd^DͿ in ĐlŽƐe ƌelaƟǀeƐ͖ ;ϯͿ tŽ ƌefeƌ 
ƉaƟentƐ Žƌ ĐlŽƐe ƌelaƟǀeƐ ǁith ƵnanƟĐiƉated I�h-ƌelated ƐeƋƵelae fŽƌ fƵƌtheƌ tƌeatŵent͖ 
and ;ϰͿ tŽ infŽƌŵ ƉaƟentƐ and theiƌ ĐlŽƐe ƌelaƟǀeƐ aďŽƵt ƐhŽƌt and lŽng-teƌŵ I�h-ƌelated 
ĐŽnƐeƋƵenĐeƐ͘ �Ɛ Ɖaƌt Žf the Ɛtandaƌd ĐliniĐal Đaƌe͕ in ďŽth hŽƐƉitalƐ ƉhǇƐiĐal theƌaƉǇ 
inteƌǀenƟŽnƐ Ɛtaƌted eaƌlǇ Žn the I�h͕ and ǁeƌe ĐŽnƟnƵed Žn the ǁaƌdƐ ƵnƟl hŽƐƉital 
diƐĐhaƌge͘ �lthŽƵgh the ƉƵƌƉŽƐeƐ Žf the ƉŽƐt-I�h ĐliniĐ ǁeƌe Ɛiŵilaƌ in the tǁŽ hŽƐƉitalƐ͕ 
the aƉƉƌŽaĐh diīeƌed ǁith ƌeƐƉeĐt tŽ the inǀŽlǀed ƉƌŽfeƐƐiŽnalƐ͕ the Ɵŵing͕ and the ƵƐed 
ƐaƟƐfaĐƟŽn ƋƵeƐƟŽnnaiƌeƐ ďeĐaƵƐe Žf the diīeƌenĐeƐ in eǆiƐƟng Đaƌe aƉƉƌŽaĐheƐ͘  
In the �D�͕ the ƉŽƐt-I�h ĐliniĐ ǁaƐ iŵƉleŵented in DaǇ ϮϬϭϬ ďǇ the deƉaƌtŵent Žf 
ƌehaďilitaƟŽn ŵediĐine and Đaƌƌied ŽƵt ďǇ a ƐeniŽƌ ƉhǇƐiĐal theƌaƉiƐt ƐƉeĐialiǌed in 
ĐƌiƟĐal Đaƌe͘ WaƟentƐ and ƌelaƟǀeƐ ǁeƌe inǀited Žne ŵŽnth aŌeƌ hŽƐƉital diƐĐhaƌge tŽ 
enaďle eaƌlǇ idenƟĮĐaƟŽn Žf I�h-ƌelated ƉƌŽďleŵƐ and ƌefeƌƌal tŽ Žtheƌ ƉƌaĐƟƟŽneƌƐ͘ 
In KĐtŽďeƌ ϮϬϭϬ͕ a Ɛiŵilaƌ ƉŽƐt-I�h ĐliniĐ ǁaƐ iŵƉleŵented in the geneƌal hŽƐƉital Ƶndeƌ 
the ƌeƐƉŽnƐiďilitǇ Žf the I�h͕ led ďǇ nƵƌƐing Ɛtaī͘ WaƟentƐ and theiƌ ƌelaƟǀeƐ ǁeƌe inǀited 
thƌee ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge tŽ eǀalƵate ƌeĐŽǀeƌǇ and iniƟate addiƟŽnal Đaƌe if 
neĐeƐƐaƌǇ͘ In ďŽth hŽƐƉitalƐ͕ tǁŽ ǁeeŬƐ ƉƌiŽƌ tŽ the ǀiƐit tŽ the ƉŽƐt-I�h ĐliniĐ͕ ƉaƟentƐ 
ĐŽŵƉleted the DƵtĐh-tƌanƐlated and ǀalidated ǀeƌƐiŽnƐ Žf the fŽllŽǁing ƋƵeƐƟŽnnaiƌeƐ͗  
ϭͿ dhe DediĐal KƵtĐŽŵeƐ ^tƵdǇ ϯϲ-iteŵ ^hŽƌt &Žƌŵ ,ealth ^ƵƌǀeǇ ;^&-ϯϲͿ ǁaƐ ƵƐed tŽ 
ŵeaƐƵƌe ,ZYŽ>͘ϭϮ͕ϭϯ dhe dŽŵainƐ ͞ƉhǇƐiĐal fƵnĐƟŽn͟ and ͞ƌŽle liŵitaƟŽn dƵe tŽ ƉhǇƐiĐal 
ƉƌŽďleŵƐ͟ ǁeƌe ƵƐed tŽ ƐĐƌeen ƉaƟentƐ fŽƌ ƉhǇƐiĐal iŵƉaiƌŵentƐ and fƵnĐƟŽnal ƌeƐtƌiĐƟŽnƐ͘  
ϮͿ dhe ,ŽƐƉital �nǆietǇ and DeƉƌeƐƐiŽn ^Đale ;,�D^Ϳ ǁaƐ ƵƐeƐ tŽ aƐƐeƐƐ ƐǇŵƉtŽŵƐ Žf 
anǆietǇ and deƉƌeƐƐiŽn͘ϭϰ-ϭϲ ^Ƶď-ƐĐale ƐĐŽƌeƐ ;Ϭ-ϮϭͿ Žf шϴ indiĐate anǆietǇ Žƌ deƉƌeƐƐiǀe   
ƐǇŵƉtŽŵƐ͘ϭϲ͕ϭϳ   
ϯͿ dhe ϭϬ-iteŵ dƌaƵŵa ^Đƌeening YƵeƐƟŽnnaiƌe ;d^YͿ ǁaƐ ƵƐed tŽ idenƟfǇ ƉaƟentƐ at ƌiƐŬ  
fŽƌ Wd^D͘ � ĐƵt-Žī ƐĐŽƌe Žf ϲ haƐ fŽƵnd tŽ ďe ŽƉƟŵal͘ϭϴ͕ϭϵ   
ϰͿ ,ealth Đaƌe ƵƟliǌaƟŽn͕ a Ɛelf-ĐŽŵƉŽƐed liƐt Žn ǁhiĐh ƉaƟentƐ had tŽ ŵaƌŬ all health 
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Đaƌe ƉƌŽfeƐƐiŽnalƐ that theǇ ƌeĐeiǀed Đaƌe fƌŽŵ͘    
InfŽƌŵaƟŽn Žn ƐŽĐiŽ-deŵŽgƌaƉhiĐƐ ;age͕ height͕ ďŽdǇ ǁeight͕ liǀing ƐitƵaƟŽn͕ and  
eŵƉlŽǇŵent nƵŵďeƌ Žf ǁŽƌŬing hŽƵƌƐ ďefŽƌe and aŌeƌ the I�h adŵiƐƐiŽnͿ  ǁaƐ ƌeĐŽƌded͕  
and ĐliniĐal data ǁeƌe ƌetƌieǀed fƌŽŵ ŵediĐal ƌeĐŽƌdƐ͘    
In ĐlŽƐe ƌelaƟǀeƐ͕ Wd^D and ƉŽtenƟal Đaƌe giǀing ĐŽnĐeƌnƐ ǁeƌe aƐƐeƐƐed ďefŽƌe theiƌ ǀiƐit 
tŽ the ƉŽƐt-I�h ĐliniĐ͕ ƵƐing the d^Y and �aƌegiǀeƌ ^tƌain Indeǆ ;�^IͿ͘ dhe �^I iƐ a ǀalidated 
ϭϯ iteŵ ƋƵeƐƟŽnnaiƌe ǁith a ƐĐŽƌe Žf хϳ indiĐaƟng a higheƌ ƌiƐŬ fŽƌ Ɛtƌain͘ϮϬ In addiƟŽn͕ 
ƐŽĐiŽ-deŵŽgƌaƉhiĐ ĐhaƌaĐteƌiƐƟĐƐ ;age͕ gendeƌ͕  ƌelaƟŽnƐhiƉ tŽ the ƉaƟent͕ ǁŽƌŬ ƐitƵaƟŽn 
ďefŽƌe and aŌeƌ ƉaƟent͛Ɛ hŽƐƉital adŵiƐƐiŽnͿ ǁeƌe ƌeĐŽƌded͘  

�t the ƉŽƐt-I�h ĐliniĐ͕ a ƐhŽƌtened ǀeƌƐiŽn Žf the InteƌnaƟŽnal �laƐƐiĮĐaƟŽn Žf 
&ƵnĐƟŽning͕ DiƐaďilitǇ͕ and ,ealth ;I�&Ϳ ĐheĐŬliƐt ;Waƌt ϭa͗ iŵƉaiƌŵentƐ Žf ďŽdǇ 
fƵnĐƟŽnƐ and Waƌt Ϯ͗ aĐƟǀitǇ liŵitaƟŽnƐ and ƉaƌƟĐiƉaƟŽn ƌeƐtƌiĐƟŽnƐͿ͕ and the 
DalnƵtƌiƟŽn hniǀeƌƐal ^Đƌeening dŽŽl ;Dh^dͿ ǁeƌe ĐŽŵƉleted fŽƌ the ƐĐƌeening Žf I�h-
ƌelated iŵƉaiƌŵentƐ Žƌ fƵnĐƟŽnal ƌeƐtƌiĐƟŽnƐ͘ dhe I�& ĐheĐŬliƐt Žf the tŽƌld ,ealth 
KƌganiǌaƟŽn iƐ a ƉƌaĐƟĐal tŽŽl tŽ idenƟfǇ and ĐlaƐƐifǇ infŽƌŵaƟŽn Žn the fƵnĐƟŽning 
and diƐaďilitǇ Žf an indiǀidƵal͘Ϯϭ dhe Dh^d iƐ ƵƐed in hŽƐƉitalƐ tŽ idenƟfǇ ƉaƟentƐ at ƌiƐŬ 
fŽƌ ƵndeƌnŽƵƌiƐhŵent͘ϮϮ � Dh^d ƐĐŽƌe Žf Ϯ iŵƉlieƐ a high ƌiƐŬ Žf ŵalnƵtƌiƟŽn͘Ϯϯ   
WaƟentƐ ǁith ĐliniĐallǇ ŵeaningfƵl I�h-ƌelated ƉhǇƐiĐal Žƌ ƉƐǇĐhŽlŽgiĐal iŵƉaiƌŵentƐ 
aĐĐŽƌding tŽ the ƋƵeƐƟŽnnaiƌeƐ and ƐĐƌeening tŽŽlƐ ǁeƌe ƌefeƌƌed fŽƌ fƵƌtheƌ tƌeatŵent͘ 
�lŽƐe ƌelaƟǀeƐ ǁith high ďƵƌden Žf Đaƌe andͬŽƌ ƐǇŵƉtŽŵƐ Žf Wd^D ǁeƌe adǀiƐed tŽ 
ĐŽntaĐt theiƌ geneƌal ƉƌaĐƟƟŽneƌ fŽƌ ƐƵƉƉŽƌt Žƌ addiƟŽnal Đaƌe͘ �D� ƉaƟentƐ ǁeƌe 
aƐŬed tŽ ƌate theiƌ ƐaƟƐfaĐƟŽn ǁith the ƉŽƐt-I�h ĐliniĐ Žn an Žƌdinal ϱ-iteŵ ƐĐale ;ϰсǀeƌǇ 
ƐaƟƐĮed͕ ϯсƐaƟƐĮed͕ ϮсnŽƌ ƐaƟƐĮedͬnŽƌ diƐƐaƟƐĮed͕ ϭсdiƐƐaƟƐĮed͕ ϬсǀeƌǇ diƐƐaƟƐĮedͿ͘ 
�t d'͕ a ϭϬ-ƉŽint ƐĐale͕ ǁith higheƌ ƐĐŽƌeƐ indiĐaƟng ŵŽƌe ƐaƟƐfaĐƟŽn ;ϭсǀeƌǇ diƐƐaƟƐĮed͕ 
ϭϬсǀeƌǇ ƐaƟƐĮedͿ ǁaƐ ƵƐed͘ I�h ƐƵƌǀiǀŽƌƐ ǁhŽ deĐlined the inǀitaƟŽn tŽ ǀiƐit the 
ƉŽƐt-I�h ĐliniĐ ǁeƌe ĐŽntaĐted ďǇ ƉhŽne tŽ aƐĐeƌtain theiƌ ƌeaƐŽnƐ fŽƌ nŽt attending͘   
 
&easibility  
dhe feaƐiďilitǇ Žf eaĐh ƉŽƐt-I�h ĐliniĐ ǁaƐ eǀalƵated aƐ͗ ;ϭͿ the nƵŵďeƌ Žf eligiďle I�h 
ƐƵƌǀiǀŽƌƐ and the ƉƌŽƉŽƌƟŽn that attended Žne ŵŽnth aŌeƌ hŽƐƉital diƐĐhaƌge fŽƌ �D�͕ 
and thƌee ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge fŽƌ d'͖ ;ϮͿ the ƉƌeǀalenĐe Žf ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal 
iŵƉaiƌŵentƐ͕ and fƵnĐƟŽnal ƌeƐtƌiĐƟŽnƐ that ƌeƋƵiƌed ƌefeƌƌal fŽƌ fƵƌtheƌ diagnŽƐiƐ and 
tƌeatŵent͖ and ;ϯͿ ƉaƟent ƐaƟƐfaĐƟŽn͘

^tatistical analysis  
DeŵŽgƌaƉhiĐ and ĐliniĐal data Žf I�h ƉaƟentƐ͕ inĐlƵding age͕ gendeƌ͕  �ŽdǇ DaƐƐ Indeǆ ;�DIͿ͕ 
�ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn II ;�W��,� IIͿ͕ I�h adŵiƐƐiŽn diagnŽƐiƐ͕ 
dƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn͕ length Žf I�h and hŽƐƉital ƐtaǇ͕ and ǁŽƌŬing hŽƵƌƐ ƉƌiŽƌ 
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tŽ I�h adŵiƐƐiŽn͕ ǁeƌe ĐŽŵƉaƌed ďŽth ďetǁeen the tǁŽ hŽƐƉital ƐeƫngƐ͕ and ďetǁeen 
ƉaƟentƐ that attended the ƉŽƐt-I�h ĐliniĐ and ƉaƟentƐ ǁhŽ deĐlined Žƌ ǁhŽ ǁeƌe liǀed 
ďeǇŽnd the ƐeƌǀiĐe aƌea Žf the hŽƐƉital͘ �lƐŽ͕ ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal iŵƉaiƌŵentƐ͕ and 
fƵnĐƟŽnal ƌeƐtƌiĐƟŽnƐ aŌeƌ hŽƐƉital diƐĐhaƌge ǁeƌe ĐŽŵƉaƌed ďetǁeen the tǁŽ hŽƐƉitalƐ͕ 
aƐ ǁell aƐ the deŵŽgƌaƉhiĐ data Žf ĐlŽƐe ƌelaƟǀeƐ͕ Đaƌe giǀeƌ Ɛtƌain͕ and ƉŽƐt tƌaƵŵaƟĐ 
ƐtƌeƐƐ͘ �ŽŵƉaƌiƐŽnƐ ǁeƌe ƉeƌfŽƌŵed ǁith the indeƉendent t-teƐt ;ĐŽnƟnƵŽƵƐ dataͿ͕ the 
Dann-thitneǇ U-teƐt ;Žƌdinal dataͿ͕ and the �hi-ƐƋƵaƌe teƐt ;ĐategŽƌiĐal and diĐhŽtŽŵŽƵƐ 
dataͿ Žƌ &iƐheƌ͛Ɛ eǆaĐt teƐt͘ � P ǀalƵe leƐƐ than Ϭ͘Ϭϱ ǁaƐ ĐŽnƐideƌed ƐtaƟƐƟĐallǇ ƐigniĮĐant͘ 
&Žƌ deƐĐƌiƉƟǀe analǇƐiƐ͕ ŵean ǀalƵeƐ ǁeƌe ƉƌeƐented ǁith Ɛtandaƌd deǀiaƟŽn ;ц^DͿ͕ ŵedian 
ǀalƵeƐ ǁith inteƌƋƵaƌƟle ƌange ;IYZͿ and ƉƌŽƉŽƌƟŽnƐ ǁith ƉeƌĐentageƐ and tŽtal nƵŵďeƌƐ͘ 
�ll analǇƐeƐ ǁeƌe ƉeƌfŽƌŵed in I�D ^W^^ ^taƟƐƟĐƐ ϭϵ͘Ϭ ;^W^^ InĐ͕͘ �hiĐagŽ͕ h^�Ϳ͘  

R E SU L TS  
Eumber of eligible patients  
Kf the ƉaƟentƐ ǁhŽ ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated шϮ daǇƐ ;�D�͗ EсϲϮϵ͕ d'͗ EсϭϰϮͿ͕ ϰϱ 
ƉaƟentƐ fƌŽŵ the �D� and ϳϬ fƌŽŵ d' ŵet the inĐlƵƐiŽn Đƌiteƌia and ǁeƌe diƐĐhaƌged hŽŵe 
;&igƵƌe ϭͿ͘ dhe ďaƐeline ĐhaƌaĐteƌiƐƟĐƐ Žf the ϲϬ �D�-ƉaƟentƐ ǁhŽ ǁeƌe eǆĐlƵded ďeĐaƵƐe 
Žf tƌaǀel diƐtanĐe хϭϱ Ŭŵ͕ did nŽt diīeƌ fƌŽŵ thŽƐe Žf inĐlƵded �D�-ƉaƟentƐ͕ eǆĐeƉt fŽƌ 
age ;ŵedian IYZ age ϱϳ ϰϮ-ϲϲ͘ϴ in eǆĐlƵded ƉaƟentƐ ǀƐ͘ ϲϭ ϱϰ-ϲϵ͘ϱ in inĐlƵded ƉaƟentƐ͕  
P с ͘ ϬϰϭͿ͘ Kf all eligiďle ƉaƟentƐ͕ ϮϮ �D� ƉaƟentƐ ;ϰϵйͿ and ϰϳ d' ƉaƟentƐ ;ϲϳйͿ ǀiƐited the 
ƉŽƐt-I�h ĐliniĐ ;P с Ϭ͘ϬϮϲͿ͘ �D� ƉaƟentƐ ǀiƐited the ŽƵtƉaƟent ĐliniĐ at a ŵean Žf ϱ͘ϱ ǁeeŬƐ  
;^D Ϯ͘ϲͿ aŌeƌ hŽƐƉital diƐĐhaƌge and d' ƉaƟentƐ at ϭϮ͘ϭ ǁeeŬƐ ;^D ϯ͘ϳͿ aŌeƌ I�h diƐĐhaƌge͘ 
ZeaƐŽnƐ fŽƌ nŽt attending ;nсϮϯͿ the ƉŽƐt-I�h ĐliniĐ in the �D� ǁeƌe͗ gŽŽd health ;nсϮͿ 
Žƌ ƉaƌƟĐiƉaƟŽn in a ĐaƌdiaĐ ƌehaďilitaƟŽn ƉƌŽgƌaŵ ;nсϴͿ͕ nŽ need ;nсϲͿ͕ health-ƌelated 
diĸĐƵlƟeƐ ;nсϰͿ͕ and ƌe-adŵiƐƐiŽn tŽ the hŽƐƉital ;nсϮͿ͖ Žne ƉaƟent ĐŽƵld nŽt ďe tƌaĐed͘ 
�t d'͕ the ƌeaƐŽnƐ fŽƌ nŽt attending ;nсϮϯͿ ǁeƌe͗ iŵƉŽƐƐiďle tŽ ĐŽntaĐt ;nсϭϮͿ͕ health-
ƌelated diĸĐƵlƟeƐ ;nсϲͿ͕ and nŽ need ;nсϱͿ͘ dhe deŵŽgƌaƉhiĐ and ĐliniĐal data Žf the ƐtƵdǇ 
ƉaƌƟĐiƉantƐ in the tǁŽ hŽƐƉitalƐ ǁeƌe ĐŽŵƉaƌaďle ;daďle ϭͿ͕ eǆĐeƉt fŽƌ gendeƌ ;ϰϮй ŵen 
in �D� ǀƐ͘ ϳϲй in d'͕ P с Ϭ͘ϬϬϴͿ͘ WaƟent ĐhaƌaĐteƌiƐƟĐƐ ďetǁeen I�h ƐƵƌǀiǀŽƌƐ ǁhŽ ǀiƐited 
the ƉŽƐt-I�h ĐliniĐ and ǁhŽ deĐlined did nŽt diīeƌ ;P х Ϭ͘ϬϱͿ ;daďle ϮͿ͘ dhƌee �D� ƉaƟentƐ 
and Žne d' ƉaƟent ǁeƌe eǆĐlƵded fƌŽŵ the analǇƐiƐ ďeĐaƵƐe Žf inĐŽŵƉlete ƋƵeƐƟŽnnaiƌeƐ 
;&igƵƌe ϭͿ͘
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dableϭ   DeŵŽgƌaƉhiĐ and ĐliniĐal data Žf intenƐiǀe Đaƌe Ƶnit aŌeƌĐaƌe ƉaƟentƐ  

Watient characteristics         A M C     dergooi P
E Žf ƉaƟentƐ           ϭϵ           ϰϲ
�ge ;ǇeaƌƐͿ͕ ŵean ;^DͿ ϱϴ͘ϭ ;ϭϰ͘ϮͿ ϲϯ͘ϰ ;ϭϭ͘ϱͿ ͘ϭϭϴ
'endeƌ ;ŵaleͿ͕ n ;йͿ         ϴ ;ϰϮ͘ϭͿ    ϯϱ ;ϳϲ͘ϭͿ ͘ϬϬϴ
�DI͕ ŵedian ;IYZͿ
    KďeƐitǇ ;�DI х ϯϬͿ͕ n ;йͿ

Ϯϰ͘ϵ ;ϮϮ͘ϱ-ϯϭ͘ϮͿ
      ϱ ;Ϯϲ͘ϯͿ

Ϯϳ͘ϰ ;Ϯϯ͘ϱ-Ϯϵ͘ϴͿ
    ϭϬ ;Ϯϭ͘ϳͿ

͘ϰϳϴ

I�h adŵiƐƐiŽn diagnŽƐiƐ͕ n ;йͿ
    DediĐal
    �leĐƟǀe ƐƵƌgeƌǇ
    EŽn-eleĐƟǀe ƐƵƌgeƌǇ

   ϭϲ ;ϴϰ͘ϮͿ
     ϭ ;ϱ͘ϯͿ
     Ϯ ;ϭϬ͘ϱͿ

   ϯϲ ;ϳϴ͘ϯͿ
     ϰ ;ϴ͘ϳͿ
     ϲ ;ϭϯͿ

͘Ϭϳϳ

�W��,� II ƐĐŽƌe͕ ŵedian ;IYZͿ    Ϯϭ ;ϭϲ-ϮϰͿ    ϭϴ ;ϭϱ-Ϯϰ͘ϱͿ ͘ϴϵϭ
DƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn ;daǇƐͿ͕ 
    ŵedian ;IYZͿ

     ϲ ;ϰ-ϳͿ ϰ͘ϭϱ ;Ϯ͘ϵ-ϳ͘ϯͿ ͘ϭϱϱ

>K^ in I�h ;daǇƐͿ͕ ŵedian ;IYZͿ      ϳ ;ϱ-ϴͿ ϲ͘ϴϱ ;ϱ-ϭϬͿ ͘ϴϰϬ
>K^ in hŽƐƉital aŌeƌ I�h diƐĐhaƌge ;daǇƐͿ͕ 
    ŵedian ;IYZͿ

   ϭϭ ;ϴ-ϭϰͿ    ϭϮ ;ϲ͘ϴ-ϭϳ͘ϯͿ ͘ϴϭϳ

ZeŵƵneƌaƟǀe eŵƉlŽǇŵent͕ n ;йͿ
    tŽƌŬing hŽƵƌƐ Ɖeƌ ǁeeŬ͕ ŵedian ;IYZͿ 

     ϲ ;ϯϭ͘ϲͿ
   ϯϲ ;Ϯϳ-ϰϬͿ

   ϭϯ ;Ϯϴ͘ϯͿ
   ϯϲ ;ϯϭ-ϯϵͿ

͘ϭϲϬ

sŽlƵntaƌǇ ǁŽƌŬ͕ n ;йͿ
    ,ŽƵƌƐ Ɖeƌ ǁeeŬ͕ ƌange

     Ϯ ;ϭϬ͘ϱͿ
         ϯ-ϱ

     ϴ ;ϭϳ͘ϰͿ
        Ϯ-ϮϬ

͘ϰϴϱ

 
�ďďƌeǀiaƟŽnƐ͗ IYZ͕ inteƌƋƵaƌƟle ƌange ;Ϯϱth and ϳϱth ƉeƌĐenƟleͿ͖ E͕ nƵŵďeƌ͖ �DI͕ �ŽdǇ DaƐƐ Indeǆ ;ŬgͬŵϮͿ͖ I�h͕ 
intenƐiǀe Đaƌe Ƶnit͖ �W��,� II͕ �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn͖ >K^͕ length Žf ƐtaǇ͘
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ϭϭϭ

dable Ϯ   �ŽŵƉaƌiƐŽn Žf ƉaƟent ĐhaƌaĐteƌiƐƟĐƐ ďetǁeen intenƐiǀe Đaƌe Ƶnit ƐƵƌǀiǀŽƌƐ    
                ǁhŽ ǀiƐited the ƉŽƐt-I�h ĐliniĐ͕ and ǁhŽ did nŽt

 
Watient characteristics

Warticipants 
p ost-ICU  c l inic

N on-p artic i p ants 
p ost-ICU  c l inic

 
P

E Žf ƉaƟentƐ           ϲϱ           ϰϲ
�ge ;ǇeaƌƐͿ͕ ŵean ;^DͿ ϲϰ͘ϴ ;ϭϰ͘ϳͿ ϲϭ͘ϴ ;ϭϮ͘ϱͿ ͘Ϯϰϳ
'endeƌ ;ŵaleͿ͕ n ;йͿ      ϰϯ ;ϲϲ͘ϮͿ    Ϯϳ ;ϱϴ͘ϳͿ ͘ϰϮϯ
�DI͕ ŵedian ;IYZͿ   Ϯϲ͘ϴ ;Ϯϯ͘ϯ-ϯϬ͘ϮͿ Ϯϴ͘ϰ ;Ϯϱ͘ϯ-Ϯϯ͘ϵͿ ͘ϭϱϭ
I�h adŵiƐƐiŽn diagnŽƐiƐ͕ n ;йͿ
    DediĐal
    �leĐƟǀe ƐƵƌgeƌǇ
    EŽn-eleĐƟǀe ƐƵƌgeƌǇ

   ϱϮ ;ϴϬ͘ϬͿ
     ϱ ;ϳ͘ϳͿ
     ϴ ;ϭϮ͘ϯͿ

   ϯϱ ;ϳϲ͘ϭͿ
     ϯ ;ϲ͘ϱͿ
     ϴ ;ϭϳ͘ϰͿ

͘ϳϵϵ

�W��,� II ƐĐŽƌe͕ ŵedian ;IYZͿ    ϭϴ ;ϭϱ͘ϱ-ϮϰͿ    ϭϵ ;ϭϱ-Ϯϯ͘ϮϱͿ ͘ϴϯϴ
DƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn ;daǇƐͿ͕
    ŵedian ;IYZͿ

     ϱ ;ϯ-ϳͿ      ϴ ;ϯ-ϭϬͿ ͘Ϭϳϴ

>K^ in I�h ;daǇƐͿ͕ ŵedian ;IYZͿ   ϲ͘ϵ ;ϱ-ϭϬͿ   ϴ͘ϲ ;ϰ͘ϳ-ϭϮ͘ϰͿ ͘ϰϴϭ
>K^ in hŽƐƉital aŌeƌ I�h diƐĐhaƌge ;daǇƐͿ͕ 
    ŵedian ;IYZͿ

   ϭϮ ;ϳ͘ϱ-ϭϲ͘ϱͿ    ϭϭ ;ϲ-ϮϬͿ ͘ϴϬϴ

ZeŵƵneƌaƟǀe eŵƉlŽǇŵent͕ n ;йͿ
    tŽƌŬing hŽƵƌƐ Ɖeƌ ǁeeŬ͕ ŵedian ;IYZͿ 

   ϮϮ ;ϯϯ͘ϴͿ
   ϯϲ ;Ϯϵ͘ϱ-ϰϬͿ

       E� -

sŽlƵntaƌǇ ǁŽƌŬ͕ n ;йͿ
    ,ŽƵƌƐ Ɖeƌ ǁeeŬ͕ ƌange

   ϭϬ ;ϭϱ͘ϰͿ
         Ϯ-ϮϬ

       E� -

 
�ďďƌeǀiaƟŽnƐ͗ IYZ͕ inteƌƋƵaƌƟle ƌange ;Ϯϱth and ϳϱth ƉeƌĐenƟleͿ͖ E͕ nƵŵďeƌ͖ �DI͕ �ŽdǇ DaƐƐ Indeǆ ;ŬgͬŵϮͿ͖ 
I�h͕ intenƐiǀe Đaƌe Ƶnit͖ �W��,� II͕ �ĐƵte WhǇƐiŽlŽgǇ and �hƌŽniĐ ,ealth �ǀalƵaƟŽn͖ >K^͕ length Žf ƐtaǇ͖ E�͕ nŽt 
aǀailaďle͘
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  &igure ϭ   ^tƵdǇ ƉaƟent ƌeĐƌƵitŵent diagƌaŵ
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ϭϭϯ

&unctional status and referral   
dheƌe ǁeƌe nŽ ƐtaƟƐƟĐal diīeƌenĐeƐ in fƵnĐƟŽnal ƐtatƵƐ Žf I�h ƐƵƌǀiǀŽƌƐ in the tǁŽ 
hŽƐƉitalƐ ;daďle ϯͿ͘ KƵt Žf all ^&-ϯϲ dŽŵain ƐĐŽƌeƐ͕ ŽnlǇ ͚ďŽdilǇ Ɖain͛ and ͚ŵental health͛ 
ƐĐŽƌeƐ ǁeƌe ĐŽŵƉaƌaďle tŽ the nŽƌŵaƟǀe ǀalƵeƐ Žf the geneƌal DƵtĐh ƉŽƉƵlaƟŽn͘ �ll 
Žtheƌ ^&-ϯϲ dŽŵain ƐĐŽƌeƐ ǁeƌe lŽǁeƌ in ŽƵƌ ƐtƵdǇ ƉŽƉƵlaƟŽn͘ &igƵƌe Ϯ ƐhŽǁƐ the ten 
ŵŽƐt fƌeƋƵentlǇ ƌeƉŽƌted iŵƉaiƌŵentƐ and ƌeƐtƌiĐƟŽnƐ aĐĐŽƌding tŽ the I�& ĐheĐŬliƐt͘ &Žƌ 
theƐe͕ ƉƌedŽŵinantlǇ ƉhǇƐiĐal iŵƉaiƌŵentƐ͕ ϰϳй Žf the �D� ƉaƟentƐ and ϱϰй Žf the d' 
ƉaƟentƐ ƌeĐeiǀed ƉhǇƐiĐal theƌaƉǇ͘ ^ignƐ Žf Wd^D ǁeƌe fŽƵnd in ϭϵй Žf the ϲϱ ƉaƌƟĐiƉantƐ 
and ƐǇŵƉtŽŵƐ Žf anǆietǇ and deƉƌeƐƐiŽn ǁeƌe ƉƌeƐent in Ϯϵй and ϮϬй͕ ƌeƐƉeĐƟǀelǇ͘ Kf 
the ƉaƟentƐ ǁith ƉƐǇĐhŽlŽgiĐal ƐǇŵƉtŽŵƐ͕ ϰϭй ƌeĐeiǀed tƌeatŵent fƌŽŵ a ƉƐǇĐhŽlŽgiƐt͕ 
ƉƐǇĐhiatƌiƐt͕ Žƌ ƐŽĐial ǁŽƌŬeƌ͘  dhiƌtǇ-Ɛeǀen ƉeƌĐent Žf all ƉaƟentƐ had ƐignƐ Žf ŵalnƵtƌiƟŽn 
Žf ǁhiĐh ϭϲй ƌeĐeiǀed tƌeatŵent fƌŽŵ a dieƟĐian͘ EŽ ƉaƟent had ƌetƵƌned tŽ Ɖaid ǁŽƌŬ͕ 
ďƵt fŽƵƌ ŽƵt Žf ten ƉaƟentƐ had ƌeƐƵŵed the ǀŽlƵnteeƌ ǁŽƌŬ theǇ did ƉƌiŽƌ tŽ I�h adŵiƐƐiŽn͘

 

 
&igure Ϯ   den ŵŽƐt ƌeƉŽƌted iŵƉaiƌŵentƐ and ƌeƐtƌiĐƟŽnƐ Žn the InteƌnaƟŽnal �laƐƐiĮĐaƟŽn 
                 Žf &ƵnĐƟŽning͕ DiƐaďilitǇ and ,ealth ;I�&Ϳ ĐheĐŬliƐt ;�D� nсϭϵ ͬ d' nсϰϲͿ
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dable ϯ   &ƵnĐƟŽnal ƐtatƵƐ at ϰ ǁeeŬƐ aŌeƌ hŽƐƉital diƐĐhaƌge and ϯ ŵŽnthƐ aŌeƌ intenƐiǀe 
                Đaƌe Ƶnit diƐĐhaƌge

^creening instrument �DC ;nс ϭϵͿ dergooi ;nсϰϲͿ P
^&ϯϲ ;ƌange Ϭ-ϭϬϬ͕ nŽƌŵaƟǀe ǀalƵeͿa͕ ŵedian ;IYZͿ
    WhǇƐiĐal fƵnĐƟŽn ;ϳϲ͘ϴͿ
    ZŽle ƉhǇƐiĐal ;ϳϬ͘ϴͿ
    �ŽdilǇ Ɖain ;ϳϬ͘ϴͿ
    'eneƌal health ;ϲϱͿ
    sitalitǇ ;ϲϵͿ
    ^ŽĐial fƵnĐƟŽn ;ϴϮ͘ϳͿ
    ZŽle eŵŽƟŽnal ;ϴϮ͘ϰͿ
    Dental  health ;ϳϱ͘ϲͿ        

   ϯϬ ;ϭϴ͘ϴ-ϱϲ͘ϯͿ
ϭϮ͘ϱ ;Ϭ-ϮϱͿ
ϲϳ͘ϯ ;ϱϱ͘ϭ-ϭϬϬͿ
   ϱϱ ;ϮϬ-ϲϳ͘ϱͿ
   ϰϬ ;ϯϯ͘ϴ-ϲϭ͘ϯͿ
ϲϮ͘ϱ ;ϯϳ͘ϱ-ϳϴ͘ϭͿ
ϲϲ͘ϳ ;Ϯϱ-ϭϬϬͿ
   ϳϲ ;ϱϵ-ϴϰͿ

   ϱϬ ;Ϯϱ-ϳϱͿ
     Ϭ ;Ϭ-ϮϱͿ
ϲϳ͘ϯ ;ϰϰ͘ϵ-ϴϭ͘ϲͿ
   ϱϬ ;ϯϱ-ϲϭ͘ϯͿ
   ϱϱ ;ϯϱ-ϲϲ͘ϯͿ
ϲϮ͘ϱ ;ϯϳ͘ϱ-ϴϳ͘ϱͿ
ϲϲ͘ϲ ;ϯϯ͘ϯ-ϭϬϬͿ
   ϳϲ ;ϱϱ-ϴϴͿ

͘ϭϯϭ
͘ϳϳϮ
͘ϰϱϱ
͘ϴϮϮ
͘ϯϬϴ
͘ϲϯϱ
͘ϵϴϳ
͘ϴϭϭ

d^Y ;Ϭ-ϭϬͿ
    WaƟentƐ ǁith ƌiƐŬ fŽƌ Wd^D ;ƐƵŵ ƐĐŽƌe ш ϲͿ      ϯ ;ϭϱ͘ϴйͿ      ϵ ;ϭϵ͘ϲйͿ ͘ϭϵϲ
,�D^ ƐƵď-ƐĐale ƐĐŽƌeƐ ;Ϭ-ϮϭͿ
    WaƟentƐ ǁith indiĐaƟŽn fŽƌ anǆietǇ ;ƐĐŽƌe ш ϴͿ
    WaƟentƐ ǁith indiĐaƟŽn fŽƌ deƉƌeƐƐiŽn ;ƐĐŽƌe ш ϴͿ

    ϲ ;ϯϭ͘ϲйͿ
    ϱ ;Ϯϲ͘ϯйͿ

   ϭϯ ;Ϯϴ͘ϯйͿ
     ϴ ;ϭϳ͘ϰйͿ

͘ϬϴϬ
͘ϰϵϯ

WaƟentƐ ǁith ƐignƐ Žf ŵalnƵtƌiƟŽn ;Dh^d ш ϮͿ     ϵ ;ϰϮ͘ϭйͿ    ϭϱ ;ϯϮ͘ϲйͿ ͘ϲϴϬ
ZetƵƌned tŽ ǁŽƌŬ     Ϭ Žf ϲ      Ϭ Žf ϭϯ ϭ͘ϬϬϬ
ZeƐƵŵed ǀŽlƵntaƌǇ ǁŽƌŬ
    ,ŽƵƌƐ Ɖeƌ ǁeeŬ͕ ƌange

   ϭ ;ϱ͘ϯйͿ
       ϱ

     ϯ ;ϲ͘ϱйͿ
     ϰ-ϱ

͘ϴϰϴ

 
�ďďƌeǀiaƟŽnƐ͗ ^&ϯϲ͕ DediĐal KƵtĐŽŵeƐ ^tƵdǇ ϯϲ-Iteŵ ^hŽƌt-&Žƌŵ ,ealth ^ƵƌǀeǇ͖ IYZ͕ inteƌƋƵaƌƟle ƌange͖ d^Y͕ 
dƌaƵŵa ^Đƌeening YƵeƐƟŽnnaiƌe͖ Wd^D͕ WŽƐt-dƌaƵŵaƟĐ ^tƌeƐƐ DiƐŽƌdeƌ͖ ,�D^͕ ,ŽƐƉital �nǆietǇ and DeƉƌeƐƐiŽn 
^Đale͖ Dh^d͕  DalnƵtƌiƟŽn hniǀeƌƐal ^Đƌeening dŽŽl͘  
a ,igheƌ ƐĐŽƌeƐ ƌeƉƌeƐenƟng ďetteƌ fƵnĐƟŽning͖ ^&-ϯϲ nŽƌŵaƟǀe data fŽƌ the geneƌal DƵtĐh ƉŽƉƵlaƟŽn 

 
In the �D� ƉŽƐt-I�h ĐliniĐ͕ ϭϱ ƉaƟentƐ ǁeƌe ƌefeƌƌed tŽ Žtheƌ ƐƉeĐialƟeƐ͗ ƉhǇƐiĐal theƌaƉiƐt 
;nсϲͿ͕ ƉƐǇĐhŽlŽgiƐtͬƉƐǇĐhiatƌiƐt ;nсϯͿ͕ and dieƟĐian ;nсϴͿ͘ In addiƟŽn͕ Ϯ ƉaƟentƐ ǁith 
ƉhǇƐiĐal iŵƉaiƌŵentƐ ǁeƌe ƌefeƌƌed ďaĐŬ tŽ theiƌ ƉhǇƐiĐal theƌaƉiƐt ǁith ƐƉeĐiĮĐ tƌaining 
inƐtƌƵĐƟŽnƐ͘ In d'͕ Ϯϳ ƉaƟentƐ ǁeƌe ƌefeƌƌed tŽ a ƉhǇƐiĐal theƌaƉiƐt ;nсϴͿ͕ ƉƐǇĐhŽlŽgiƐtͬ
ƉƐǇĐhiatƌiƐt ;nсϳͿ͕ and dieƟĐian ;nсϭϮͿ͕ and ϭϮ ƉaƟentƐ ǁeƌe ƌefeƌƌed ďaĐŬ tŽ theiƌ ƉhǇƐiĐal 
theƌaƉiƐt ǁith addiƟŽnal tƌaining inƐtƌƵĐƟŽnƐ͘  
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ϭϭϱ

Close relatiǀes  
In the �D� ϭϭ and in d' ϰϭ ĐlŽƐe ƌelaƟǀeƐ ĐŽŵƉleted the ƋƵeƐƟŽnnaiƌeƐ͘ dhe ŵedian age Žf 
the ĐlŽƐe ƌelaƟǀeƐ and the ƌeƉŽƌted hŽƵƌƐ Ɖeƌ ǁeeŬ ƐƉent Žn Đaƌe ǁeƌe ƐigniĮĐantlǇ higheƌ 
fŽƌ the d' than fŽƌ the �D� ƉaƟentƐ ;ŵedian age͗ ϱϴ ǀƐ͘ ϲϯ P с Ϭ͘ϬϮϯ͖ Đaƌe aƐƐignŵent͗ 
ϯ͘ϴ ǀƐ͘ ϭϬ hŽƵƌƐ Ɖeƌ ǁeeŬ P с Ϭ͘ϬϮϱͿ͘ �Ƶƌden Žf Đaƌe ǁaƐ high ;�^I шϳͿ in ϵй Žf the ĐlŽƐe 
ƌelaƟǀeƐ in the �D� and ϭϴй in the d'͘ ̂ ignƐ Žf Wd^D ǁeƌe nŽt fŽƵnd in the �D� ƉŽƉƵlaƟŽn͕ 
ďƵt ǁeƌe ƉƌeƐent in ϭϲй Žf ĐlŽƐe ƌelaƟǀeƐ Žf d' ƉaƟentƐ͘ ,igh ƐĐŽƌeƐ Žn d^Y and �^I ǁeƌe 
ƉaƌƟĐƵlaƌlǇ fŽƵnd in ƉaƌtneƌƐ and Đhildƌen͘ 

Watient satisfaction  
�D� ƉaƟentƐ ǁeƌe ͞ǀeƌǇ ƐaƟƐĮed͟ ;ϲϱйͿ Žƌ ͞ƐaƟƐĮed͟ ;ϯϱйͿ ǁith the ƉŽƐt-I�h ĐliniĐ͘ &Žƌ 
the d' ƉaƟentƐ͕ the ŵedian ;IYZͿ ƐaƟƐfaĐƟŽn ƐĐŽƌe ǁaƐ ϴ ;ϴ-ϵͿ͘  

 
dable ϰ   DeŵŽgƌaƉhiĐ data Žf ĐlŽƐe ƌelaƟǀeƐ

�emographic characteristics     A M C  dergooi    P
E Žf ĐlŽƐe ƌelaƟǀeƐ       ϭϭ       ϰϭ
�ge ;ǇeaƌƐͿ͕ ŵedian ;IYZͿ ϱϴ ;ϱϮ-ϱϵͿ ϲϯ ;ϱϳ-ϲϵͿ ͘ϬϮϯ
'endeƌ ;feŵaleͿ͕ n ;йͿ   ϳ ;ϲϯ͘ϲͿ ϯϬ ;ϳϯ͘ϮͿ ͘ϱϯϱ
ZelaƟŽnƐhiƉ tŽ ƉaƟent͕ n ;йͿ
    Waƌtneƌ
    &aŵilǇ ;Žtheƌ than ƉaƌtneƌͿ
    EŽ faŵilǇ

  ϵ ;ϴϭ͘ϴͿ
  ϭ ;ϵ͘ϭͿ
  ϭ ;ϵ͘ϭͿ

ϯϮ ;ϳϴͿ
  ϳ ;ϭϳ͘ϭͿ
  Ϯ ;ϰ͘ϵͿ

͘ϱϳϲ

ZeŵƵneƌaƟǀe eŵƉlŽǇŵent͕ n ;йͿ
    tŽƌŬing hŽƵƌƐͬǁeeŬ ďaƐeline ͕ ŵedian ;IYZͿ
    tŽƌŬing hŽƵƌƐͬǁeeŬ aŌeƌ I�h diƐĐhaƌge͕ ŵedian ;IYZͿ 
    ZelaƟǀeƐ ǁŽƌŬing leƐƐ hŽƵƌƐ aŌeƌ I�h͕ n ;йͿ

  ϱ ;ϰϱ͘ϱͿ
ϯϲ ;Ϯϲ-ϰϬͿ
ϯϮ ;ϭϬ-ϰϬͿ
   ϭ ;ϵ͘ϭͿ

ϭϱ ;ϯϲ͘ϲͿ
ϯϮ ;Ϯϭ͘ϯ-ϰϬͿ
Ϯϵ ;ϭϲ-ϰϬͿ
  ϰ ;Ϯϲ͘ϳͿ

͘ϰϯϲ
͘ϭϱϴ
͘ϯϮϵ
͘ϳϴϭ

�aƌe aƐƐignŵent͕ n ;йͿ
    ,ŽƵƌƐͬǁeeŬ͕ ŵedian ;IYZͿ

   ϴ ;ϳϮ͘ϳͿ
ϯ͘ϴ ;ϭ-ϱͿ

ϭϵ ;ϱϱ͘ϴͿ
ϭϬ ;ϯ-ϭϴͿ ͘ϬϮϱ

�^I ш ϳ    ϭ ;ϵ͘ϭͿ   ϳ ;ϭϳ͘ϵͿ n=39 ͘ϲϲϲ
d^Y ш ϲ    Ϭ   ϲ ;ϭϱ͘ϴͿ n=38 ͘ϱϮϵ

 
�ďďƌeǀiaƟŽnƐ͗ �^I͕ �aƌegiǀeƌ ^tƌain Indeǆ ;ƐƵŵ ƐĐŽƌe ш ϳ indiĐaƟng higheƌ ƌiƐŬ fŽƌ ƐtƌainͿ͖ IYZ͕ inteƌƋƵaƌƟle ƌange͖ 
nŽ͕ nƵŵďeƌ͖ d^Y͕ dƌaƵŵa ^Đƌeening YƵeƐƟŽnnaiƌe ;ƐƵŵ ƐĐŽƌe ш ϲ indiĐaƟng ƌiƐŬ fŽƌ ƉŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ diƐeaƐeͿ
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D ISCU SSIO N   
dhe ƌeƐƵltƐ Žf ŽƵƌ ƐtƵdǇ ƐhŽǁ that ƉŽƐt-I�h ĐliniĐƐ aƌe ƵƐefƵl in idenƟfǇing ƉŽtenƟal 
ƉƌŽďleŵƐ in dailǇ fƵnĐƟŽning in ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͘ �lthŽƵgh͕ the nƵŵďeƌ Žf 
eligiďle ƉaƟentƐ and the fŽllŽǁ-ƵƉ ƌateƐ Žf I�h ƐƵƌǀiǀŽƌƐ ǁeƌe liŵited in ŽƵƌ ƐtƵdǇ͕ the  
ƉƌŽgƌaŵŵaƟĐ eǀalƵaƟŽn Žf the tǁŽ ƉŽƐt-I�h ĐliniĐƐ in a ƵniǀeƌƐitǇ and a geneƌal 
hŽƐƉital ƉƌŽǀideƐ iŵƉŽƌtant infŽƌŵaƟŽn Žn diīeƌent fŽƌŵatƐ Žf ƉŽƐt-I�h ĐliniĐƐ͘  
te fŽƵnd that a liŵited ƉƌŽƉŽƌƟŽn Žf the �D� ƐƵƌǀiǀŽƌƐ ǁeƌe diƐĐhaƌged tŽ theiƌ hŽŵeƐ͕ 
ϭϳй͕ ǀeƌƐƵƐ ϰϵй Žf the d' ƐƵƌǀiǀŽƌƐ͘ dhiƐ Đan ďe eǆƉlained ďǇ the faĐt that a teƌƟaƌǇ 
ƵniǀeƌƐitǇ hŽƐƉital haƐ a laƌge ĐatĐhŵent aƌea and ŵanǇ ƉaƟentƐ ǁeƌe tƌanƐfeƌƌed 
ďaĐŬ tŽ a geneƌal hŽƐƉital neaƌ theiƌ ƌeƐidenƟal aƌea eaƌlǇ aŌeƌ ƐƉeĐialiǌed ŵediĐal 
tƌeatŵent͘ �ddiƟŽnallǇ͕ the ŵaũŽƌitǇ Žf �D�-ƉaƟentƐ liǀed ďeǇŽnd the ƐeƌǀiĐe aƌea 
Žf the hŽƐƉital͕ ǁhiĐh ƌeƐƵlted alƐŽ in a Ɛŵall nƵŵďeƌ Žf eligiďle ƉaƟentƐ fŽƌ the ƉŽƐt-
I�h ĐliniĐ͘ Kf all eligiďle ƉaƟentƐ ϰϵй Žf the �D� and ϲϳй Žf the d' ƉaƟentƐ ǀiƐited 
the ŽƵtƉaƟent ĐliniĐ͘ dhiƐ ƌeƐƵlt ǁaƐ in line ǁith ĐŽŵƉaƌaďle ƐtƵdieƐ fƌŽŵ ^Đhandlϵ and 
�ƵtleƌϮϰ ǁith attendanĐe ƌateƐ Žf ϲϲй and ϯϮй thƌee ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ den 
eligiďle �D� ƉaƟentƐ ;ϮϮйͿ did nŽt attend the ƉŽƐt-I�h ĐliniĐ͕ ďeĐaƵƐe theǇ had nŽ 
ĐŽŵƉlaintƐ͕ Žƌ ǁeƌe alƌeadǇ inǀŽlǀed in a ƌehaďilitaƟŽn ƉƌŽgƌaŵ͘ dheƐe ƉaƟentƐ ŵaǇ ďe 
aƐƐƵŵed tŽ haǀe ƌeĐeiǀed Đaƌe tailŽƌed tŽ theiƌ indiǀidƵal needƐ͘ ,Žǁeǀeƌ͕  Žf gƌeateƌ 
ĐŽnĐeƌn ǁaƐ the gƌŽƵƉ Žf eligiďle ƉaƟentƐ ;ϭϯй at �D� and Ϯϯй at d'Ϳ that ƌeƉŽƌted nŽ 
need fŽƌ I�h fŽllŽǁ-ƵƉ͕ ďeĐaƵƐe theƐe ƉaƟentƐ ŵaǇ ďe ƐƵīeƌing ƐeƌiŽƵƐ ƉƐǇĐhŽlŽgiĐal 
ƉƌŽďleŵƐ͕ ƐƵĐh aƐ anǆietǇ Žƌ Wd^D͕ and ĐŽnƐeƋƵentlǇ aǀŽiding hŽƐƉital ĐŽntaĐt͘  
 
tith ƌeƐƉeĐt tŽ the liŵited ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal ƌeƐilienĐe Žf I�h ƐƵƌǀiǀŽƌƐ͕ alƐŽ the 
Ɵŵing Žf the ƉŽƐt-I�h ĐliniĐ ƐeeŵƐ iŵƉŽƌtant͘ Kne ŵŽnth aŌeƌ hŽƐƉital diƐĐhaƌge͕ Ϯϵй Žf 
the eligiďle �D� ƉaƟentƐ ǁeƌe nŽt aďle tŽ ǀiƐit the ŽƵtƉaƟent ĐliniĐ dƵe tŽ ƉŽŽƌ health͘  
&Žƌ that ƌeaƐŽn͕ ϭϲй Žf the �D� ƉaƟentƐ ǀiƐited the ƉŽƐt-I�h ĐliniĐ lateƌ͕  ďetǁeen ϱ and 
ϭϮ ǁeeŬƐ aŌeƌ hŽƐƉital diƐĐhaƌge͘ Kf the d' ƉaƟentƐ͕ ŽnlǇ ϵй did nŽt attend the ƉŽƐt-
I�h ĐliniĐ at thƌee ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge ďeĐaƵƐe Žf ƉŽŽƌ health͘ �aƐed Žn theƐe 
ĮndingƐ͕ ǁe ƐƵƉƉŽƐe that a ƉŽƐt-I�h ĐliniĐ thƌee ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge ǁŽƵld ďe 
ŵŽƌe feaƐiďle fŽƌ I�h ƐƵƌǀiǀŽƌƐ͘ tith the ƉƵƌƉŽƐe Žf ƐĐƌeening in ŵind͕ thiƐ Ɵŵing enaďleƐ 
ƉaƟentƐ tŽ ƌeŇeĐt Žn theiƌ ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ and tŽ deteƌŵine anǇ ƉhǇƐiĐal͕ ŵental Žƌ 
ĐŽgniƟǀe iŵƉaiƌŵentƐ͕ that ǁeƌe nŽt ƉƌeƐent dƵƌing hŽƐƉital ƐtaǇ͘ dhiƐ iƐ alƐŽ in line ǁith 
the ƌeĐŽŵŵendaƟŽn in the EI�� gƵideline͘ϭϭ͕Ϯϱ ,Žǁeǀeƌ͕  eaƌlǇ idenƟĮĐaƟŽn Žf fƵnĐƟŽnal 
iŵƉaiƌŵentƐ iƐ eƐƐenƟal tŽ iniƟate ƌehaďilitaƟŽn tƌeatŵent aƐ ƐŽŽn aƐ ƉŽƐƐiďle͕ tŽ iŵƉƌŽǀe 
ƌeĐŽǀeƌǇ and tŽ Ɖƌeǀent ĐhƌŽniĐ ĐŽŵƉlaintƐ͘ϭ͕ϭϵ͕Ϯϲ In addiƟŽn͕ Ɛeǀeƌal ƐtƵdieƐ eŵƉhaƐiǌe 
the iŵƉŽƌtanĐe Žf eaƌlǇ ƐƵƉƉŽƌt ďeĐaƵƐe Žf the ŵanǇ diĸĐƵlƟeƐ ƉaƟentƐ faĐe ƐhŽƌtlǇ 
aŌeƌ hŽƐƉital diƐĐhaƌge͘Ϯϳ͕Ϯϴ  dheƌefŽƌe͕ eaƌlǇ in-hŽƐƉital ƐĐƌeening and ƌiƐŬ ƐtƌaƟĮĐaƟŽn͕  
fŽllŽǁed ďǇ an aƐƐeƐƐŵent in a ƉŽƐt-I�h ĐliniĐ ĐŽƵld ďe a ŵŽƌe taƌgeted 
aƉƉƌŽaĐh tŽ idenƟfǇ I�h ƉaƟentƐ at higheƐt ƌiƐŬ fŽƌ adǀeƌƐe ŽƵtĐŽŵe͘   
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te eǆƉeĐted that ƉaƟentƐ Žf a ƵniǀeƌƐitǇ hŽƐƉital ;�D�Ϳ ǁŽƵld haǀe ŵŽƌe ĐŽŵƉleǆ 
and ƐeƌiŽƵƐ illneƐƐeƐ͕ ƌeƐƵlƟng in lŽngeƌ I�h and hŽƐƉital ƐtaǇƐ and a gƌeateƌ need fŽƌ 
the ƉŽƐt-I�h ĐliniĐ than I�h ƐƵƌǀiǀŽƌƐ Žf a geneƌal hŽƐƉital ;d'Ϳ͘ ,Žǁeǀeƌ͕  ǁe fŽƵnd nŽ 
ƐigniĮĐant diīeƌenĐeƐ ďetǁeen ƉaƟent and ĐliniĐal ĐhaƌaĐteƌiƐƟĐƐ͕ fƵnĐƟŽnal ƐtatƵƐ͕ 
and indiĐaƟŽnƐ fŽƌ ƌefeƌƌal ďetǁeen the tǁŽ hŽƐƉitalƐ͘ dheƐe ƌeƐƵltƐ ƐhŽƵld ďe taŬen 
ĐaƵƟŽƵƐlǇ͕ giǀen the Ɛŵall ƐtƵdǇ-ƉŽƉƵlaƟŽn and the Ɛeǀeƌal diīeƌenĐeƐ in aƉƉƌŽaĐh Žf 
the ƉŽƐt-I�h ĐliniĐƐ͘ 'iǀen the faĐt that d' ƉaƟentƐ ǀiƐited the ĐliniĐ tǁŽ ŵŽnthƐ lateƌ 
than �D� ƉaƟentƐ͕ ǁe eǆƉeĐted that theǇ ǁŽƵld haǀe ďeen fƵƌtheƌ in theiƌ ƌeĐŽǀeƌǇ 
ƉƌŽĐeƐƐ and ƉeƌĐeiǀe ďetteƌ ,ZYŽ>͘ EeǀeƌtheleƐƐ͕ thiƐ ǁaƐ nŽt the ĐaƐe in ŽƵƌ ƐtƵdǇ͘ 
�lthŽƵgh͕ it iƐ nŽt ƉŽƐƐiďle tŽ dƌaǁ Įƌŵ ĐŽnĐlƵƐiŽnƐ Žn the ďaƐiƐ Žf the Ɛŵall nƵŵďeƌƐ 
inǀŽlǀed͕ theƐe ƌeƐƵltƐ ƐhŽǁ that ƉaƟentƐ eǆƉeƌienĐed Ɛiŵilaƌ ƌeƐtƌiĐƟŽnƐ and ,ZYŽ>͕ 
ƌegaƌdleƐƐ Žf tǇƉe Žf I�h͕ ƐeǀeƌitǇ Žf illneƐƐ͕ deŵŽgƌaƉhiĐ ĐhaƌaĐteƌiƐƟĐƐ and Ɵŵe aŌeƌ 
I�h diƐĐhaƌge͘ DeƐƉite the eǆĐlƵƐiŽn Žf ƉaƟentƐ ǁhŽ ǁeƌe tƌanƐfeƌƌed tŽ a lŽng-teƌŵ 
Đaƌe faĐilitǇ͕ ǁe fŽƵnd Ɛeǀeƌe ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal iŵƉaiƌŵentƐ and fƵnĐƟŽnal 
ƌeƐtƌiĐƟŽnƐ in the ŵaũŽƌitǇ Žf ƐĐƌeened ƉaƟentƐ͕ ďŽth Žne ŵŽnth and thƌee ŵŽnthƐ 
aŌeƌ I�h diƐĐhaƌge͘ dhiƐ Įnding iƐ in line ǁith ƉƌeǀiŽƵƐ ƐtƵdieƐϮ͕ϴ͕ϭϬ͕Ϯϵ͕ϯϬ and ƵndeƌlineƐ the 
iŵƉŽƌtanĐe Žf a ĐŽnƟnƵed Đhain Žf Đaƌe fŽƌ I�h ƐƵƌǀiǀŽƌƐ ǁhŽ aƌe diƐĐhaƌged hŽŵe͘   
�Ɛ eǆƉeĐted͕ ŽƵƌ ƐtƵdǇ alƐŽ deŵŽnƐtƌated that ĐlŽƐe ƌelaƟǀeƐ͕ ƐƵĐh aƐ the ƉaƌtneƌƐ and 
Đhildƌen Žf I�h ƐƵƌǀiǀŽƌƐ͕ ǁeƌe at ƌiƐŬ fŽƌ Wd^D Žƌ a high ďƵƌden Žf Đaƌe͕ ǁhiĐh iƐ in line 
ǁith Žtheƌ ƐtƵdieƐ that fŽƵnd a high ƉƌeǀalenĐe Žf anǆietǇ and deƉƌeƐƐiǀe ĐŽndiƟŽnƐ͘ϯϭ͕ϯϮ 
dheƌefŽƌe͕ ǁe ƌeĐŽŵŵend the aƐƐeƐƐŵent Žf ĐlŽƐe ƌelaƟǀeƐ fŽƌ ƐǇŵƉtŽŵƐ Žf ƐtƌeƐƐ͕ 
anǆietǇ͕ deƉƌeƐƐiŽn͕ and Đaƌe giǀeƌ Ɛtƌain aƐ a ƌegƵlaƌ Ɖaƌt Žf the ƉŽƐt-I�h ĐliniĐ͘   
tith the ƐĐƌeening inƐtƌƵŵentƐ ƵƐed in thiƐ ƐtƵdǇ͕ ƉƌŽďleŵƐ in diīeƌent health dŽŵainƐ 
ǁeƌe idenƟĮed͘ ^ƵďƐeƋƵentlǇ͕ ƉaƟentƐ ǁeƌe ƌefeƌƌed tŽ diīeƌent health Đaƌe ƉƌŽǀideƌƐ 
ďaƐed Žn the aǀailaďle ĐƵt-Žī ƐĐŽƌeƐ͘ dhe ǀaliditǇ Žf theƐe Đƌiteƌia fŽƌ ƌefeƌƌal ƉƵƌƉŽƐeƐ  
ǁaƐ nŽt aƐƐeƐƐed in thiƐ ƐtƵdǇ and ƐhŽƵld ďe eǀalƵated in fƵtƵƌe ƌeƐeaƌĐh͘  
 
�eƐideƐ the idenƟĮĐaƟŽn Žf I�h-ƌelated ƉƌŽďleŵƐ and ƌefeƌƌal tŽ Žtheƌ ƉƌŽfeƐƐiŽnalƐ͕ 
ƉƌŽǀiding infŽƌŵaƟŽn aďŽƵt the I�h ƉeƌiŽd and the ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal 
ƌeĐŽǀeƌǇ ǁaƐ an integƌal Ɖaƌt Žf the ƉŽƐt-I�h ĐliniĐ͘ � ďetteƌ ƵndeƌƐtanding Žf ǁhat had 
haƉƉened and hŽǁ tŽ ƌeĐŽgniǌe and tŽ deal ǁith I�h-ƌelated ĐŽnƐeƋƵenĐeƐ aƉƉeaƌƐ tŽ 
ďe ǀeƌǇ ǀalƵaďle fŽƌ ƉaƟentƐ and theiƌ ĐlŽƐe ƌelaƟǀeƐ͕ and ĐŽntƌiďƵted tŽ an Žǀeƌall high  
ƐaƟƐfaĐƟŽn ǁith the ƉŽƐt-I�h ĐliniĐ͘ It iƐ nŽt ĐŽnǀinĐing that the ƵƐe Žf diīeƌent 
ƋƵeƐƟŽnnaiƌeƐ haƐ aīeĐted thiƐ ƌeƐƵlt͕ ďeĐaƵƐe Žn ďŽth inƐtƌƵŵentƐ the ƌeƐƉŽnƐeƐ  
ƌanged ďetǁeen the higheƐt ƐĐŽƌeƐ͘ EeǀeƌtheleƐƐ͕ the ϱ-iteŵ ƐĐale ŵight ďe ŵŽƌe 
feaƐiďle͕ ďeĐaƵƐe ϱ diīeƌent ƌeƐƉŽnƐe ŽƉƟŽnƐ aƌe ŵŽƌe eaƐilǇ tŽ ƌate than ϭϬ͘  
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KƵƌ ƐtƵdǇ haƐ ƐŽŵe liŵitaƟŽnƐ that ƐhŽƵld ďe ĐŽnƐideƌed in the inteƌƉƌetaƟŽn Žf the 
ƌeƐƵltƐ͘ DƵe tŽ the Ɛŵall nƵŵďeƌ Žf ƉaƟentƐ and the ƐeleĐƟŽn Žf I�h ƐƵƌǀiǀŽƌƐ ǁhŽ ǁeƌe 
diƐĐhaƌged tŽ theiƌ hŽŵeƐ͕ ŽƵƌ ƐtƵdǇ ƌeƐƵltƐ ŵight ďe ďiaƐed and nŽt geneƌaliǌaďle tŽ 
Žtheƌ I�h ƐƵƌǀiǀŽƌƐ͘ &ƵƌtheƌŵŽƌe͕ a ƐigniĮĐant ƉƌŽƉŽƌƟŽn Žf eligiďle ƉaƟentƐ ǁaƐ Ƶnaďle 
Žƌ nŽt ǁilling tŽ ƉaƌƟĐiƉate in fŽllŽǁ-ƵƉ͘ DeǀelŽƉing ƐtƌategieƐ tŽ Žīeƌ ƉŽƐt-I�h ĐliniĐƐ 
tŽ all I�h ƐƵƌǀiǀŽƌƐ ǁhŽ ŵight ďeneĮt͕ ǁŽƵld ďe an iŵƉŽƌtant iŵƉƌŽǀeŵent in thiƐ͘ 
�ddiƟŽnallǇ͕ an aƉƉƌŽƉƌiate ĐŽŵƉaƌiƐŽn ďetǁeen the tǁŽ ƉŽƐt-I�h ĐliniĐ aƉƉƌŽaĐheƐ 
ǁaƐ liŵited͕ ďeĐaƵƐe Žf the diīeƌenĐeƐ in hŽƐƉital ƐeƫngƐ͘ &inallǇ͕ thiƐ ƐtƵdǇ dŽeƐ nŽt 
ƉƌŽǀide lŽng-teƌŵ ŽƵtĐŽŵe data Žf the ƉaƟentƐ tŽ ĐŽntƌŽl fŽƌ eĸĐaĐǇ and tƌeatŵent 
ƐƵĐĐeƐƐ͘ In fƵtƵƌe ǁŽƌŬ͕ ƉaƟent ƌeleǀant ŽƵtĐŽŵe data ƐhŽƵld ďe ĐŽlleĐted in lŽngitƵdinal 
ƐtƵdieƐ tŽ eǀalƵate the eīeĐƟǀeneƐƐ Žf ƉŽƐt-I�h ĐliniĐƐ and tŽ fƵƌtheƌ iŵƉƌŽǀe the 
Đaƌe Žf I�h ƐƵƌǀiǀŽƌƐ aŌeƌ hŽƐƉital diƐĐhaƌge͘ DeƐƉite the ƌeƐtƌiĐƟŽnƐ Žf thiƐ ƐtƵdǇ͕ 
it ƉƌŽǀideƐ ƵƐefƵl infŽƌŵaƟŽn tŽ ƐƵƉƉŽƌt the iŵƉleŵentaƟŽn Žf ƉŽƐt-I�h ĐliniĐƐ͘   
 
�aƐed Žn the ƌeƐƵltƐ Žf thiƐ ƐtƵdǇ and ĐƵƌƌent deǀelŽƉŵentƐ ǁe ƌeĐŽŵŵend the fŽllŽǁing 
lŽngitƵdinal aƉƉƌŽaĐh tŽ iŵƉƌŽǀe the Đaƌe fŽƌ I�h ƐƵƌǀiǀŽƌƐ͘ &iƌƐt Žf all͕ a ƐǇƐteŵaƟĐ eaƌlǇ 
ƐĐƌeening fŽƌ ƉaƟentƐ at ƌiƐŬ fŽƌ ƉŽƐt I�h ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal iŵƉaiƌŵentƐ ƐhŽƵld 
ďe ƉeƌfŽƌŵed ƌeƉeatedlǇ dƵƌing hŽƐƉital adŵiƐƐiŽn͘ tith thiƐ͕ ƉaƟentƐ Đan ďe ƌefeƌƌed 
diƌeĐtlǇ tŽ ŽƵtƉaƟent ƌehaďilitaƟŽn ƐeƌǀiĐeƐ Žƌ ďe ƐĐhedƵled fŽƌ a fŽllŽǁ-ƵƉ in a ƉŽƐt-I�h 
ĐliniĐ͘ dhƌee ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͕ ƉaƟentƐ and theiƌ neǆt ƌelaƟǀeƐ ƐhŽƵld ďe inǀited 
tŽ adŵiniƐteƌ ƋƵeƐƟŽnnaiƌeƐ͕ tŽ ƐĐƌeen fŽƌ ƌeŵaining Žƌ neǁ I�h-ƌelated ƉƌŽďleŵƐ in dailǇ 
fƵnĐƟŽning͕ and tŽ eǀalƵate ǁhetheƌ the Žīeƌed Đaƌe iƐ ƐƵĸĐient Žƌ that addiƟŽnal Đaƌe 
iƐ needed͘ dhe ƵƐe Žf ĐŽŵƉƵteƌiǌed ƋƵeƐƟŽnnaiƌeƐ and tele-ŵediĐine aƉƉliĐaƟŽnƐ ĐŽƵld 
ďe ƵƐefƵl tŽ faĐilitate thiƐ ƉƌŽĐeƐƐ͘ tith the ƵƐe Žf eleĐtƌŽniĐ ƐƵƌǀeǇƐ͕ it ǁŽƵld ďe ƉŽƐƐiďle 
tŽ aƐƐeƐƐ ŵŽƌe ƉaƟentƐ͕ alƐŽ thŽƐe ǁhŽ aƌe ƉhǇƐiĐallǇ Žƌ ƉƌaĐƟĐallǇ Ƶnaďle tŽ ƌetƵƌn tŽ a 
ĐliniĐ͕ Žƌ thŽƐe ǁith aǀŽidant ďehaǀiŽƌƐ͘ te aƐƐƵŵe that thiƐ ĐŽƵld iŵƉƌŽǀe the ƌeĐƌƵitŵent 
Žf I�h ƐƵƌǀiǀŽƌƐ͘ &ƵƌtheƌŵŽƌe͕ aƉƉƌŽƉƌiate ƵƐe Žf teĐhnŽlŽgǇ ŵaǇ alƐŽ enhanĐe the ĐŽƐt-
eīeĐƟǀeneƐƐ Žf ƉŽƐt-I�h ĐliniĐƐ͕ anŽtheƌ ĐŽnĐeƌn Žf ƉŽƐt-I�h ĐliniĐƐ͘ dele-ŵediĐine aƐ an 
alteƌnaƟǀe tŽ faĐe-tŽ-faĐe ĐŽnƐƵltaƟŽn ƐeƌǀeƐ ĐlientƐ͕ ĐliniĐianƐ͕ and ƐǇƐteŵƐ ďǇ ŵiniŵiǌing 
the ďaƌƌieƌƐ Žf diƐtanĐe͕ Ɵŵe͕ and ĐŽƐtƐ͘ϯϯ͕ϯϰ �aƐed Žn thiƐ ͛eleĐtƌŽniĐ͛ ƌeaƐƐeƐƐŵent͕ 
ƉaƟentƐ and ƌelaƟǀeƐ ǁith ƐǇŵƉtŽŵƐ Žf WI�^ ĐŽƵld ďe inǀited fŽƌ a ƉŽƐt-I�h ĐliniĐ ǀiƐit Žƌ 
ĐŽƵld ďe diƌeĐtlǇ ƌefeƌƌed fŽƌ fƵƌtheƌ diagnŽƐiƐ and taƌgeted tƌeatŵent͘ �ddiƟŽnallǇ͕ ǁe 
ƐƵƉƉŽƐe that the deǀelŽƉŵent Žf a netǁŽƌŬ ǁith ƉƌedeĮned aƌƌangeŵentƐ ǁith Žtheƌ allied 
health and ŵediĐal ƐƉeĐialiƐtƐ ǁill iŵƉƌŽǀe the ĐŽnƟnƵitǇ Žf Đaƌe͘ tith ƐƵĐh an integƌated͕ 
ƐteƉƉed Đaƌe ƉƌŽgƌaŵ͕ the ĐŽnƟnƵƵŵ Žf Đaƌe fŽƌ the tƌanƐiƟŽn fƌŽŵ the hŽƐƉital Đan ďe 
enƐƵƌed fŽƌ ĐƌiƟĐallǇ ill ƉaƟentƐ at ƌiƐŬ fŽƌ WI�^͘ 
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ϭϭϵ

CO N CL U SIO N S  
WŽƐt-I�h ĐliniĐƐ aƌe iŵƉŽƌtant tŽ faĐilitate the ĐŽnƟnƵitǇ Žf Đaƌe fŽƌ ĐƌiƟĐallǇ ill ƉaƟentƐ 
ǁhŽ aƌe diƐĐhaƌged tŽ theiƌ hŽŵeƐ͘ salidated ƐĐƌeening inƐtƌƵŵentƐ ƐhŽƵld ďe ƵƐed fŽƌ 
the idenƟĮĐaƟŽn Žf ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal iŵƉaiƌŵentƐ and fŽƌ ƌefeƌƌal tŽ ŵediĐal 
and allied health ƉƌŽfeƐƐiŽnalƐ͘ dŽ inĐƌeaƐe the ƉƌŽƉŽƌƟŽn Žf ƉaƟentƐ that Đan taŬe 
adǀantage Žf ƉŽƐt-I�h ƐeƌǀiĐeƐ͕ an eaƌlǇ in-hŽƐƉital ƐĐƌeening tŽ idenƟfǇ ƉaƟentƐ at ƌiƐŬ 
fŽƌ lŽng-teƌŵ I�h-ƌelated ƐeƋƵelae ǁŽƵld ďe a ŵŽƌe taƌgeted aƉƉƌŽaĐh͘ In addiƟŽn͕ fƵtƵƌe 
ƌeƐeaƌĐh ƐhŽƵld inǀeƐƟgate the feaƐiďilitǇ Žf ĐŽŵƉƵteƌiǌed ƐĐƌeening and tele-ŵediĐine 
inteƌǀenƟŽnƐ tŽ iŵƉƌŽǀe the ďeneĮt Žf ƉŽƐt-I�h ĐliniĐƐ͘

 
�cŬnoǁledgements   
te ǁiƐh tŽ thanŬ �nneŵaƌie ,eining-<Žƌteǁeg͕ ,anneŬe KŽnŬ͕ �dǁin de :Žng͕ Daƌgƌeet 
^andeƌƐ͕ and Daƌũa siliũn ;deƌgŽŽi ,ilǀeƌƐƵŵͿ͕ and DenniƐ 'ŽŵŵeƌƐ and Diƌũaŵ ǀan 'ƌŽen 
;�D�Ϳ fŽƌ theiƌ aƐƐiƐtanĐe ǁith the iŵƉleŵentaƟŽn Žf the ƉŽƐt-I�h ĐliniĐ and ǁith the data 
ĐŽlleĐƟŽn͘ dhe ƐtƵdǇ in the �D� iƐ ĮnanĐiallǇ ƐƵƉƉŽƌted ďǇ the �ĐadeŵiĐ DediĐal �enteƌ 
in �ŵƐteƌdaŵ͕ the EetheƌlandƐ͘ In d' the ƐtƵdǇ iƐ fƵnded ďǇ the health inƐƵƌanĐe ĐŽŵƉanǇ 
�'I^ and the IntenƐiǀe �aƌe hnit deƌgŽŽi͘ dhe ƐtƵdǇ ƐƉŽnƐŽƌƐ had nŽ inǀŽlǀeŵent in the 
eǆeĐƵƟŽn Žf the ƐtƵdǇ͕  the analǇƐiƐ Žf the data Žƌ in ǁƌiƟng the ƉaƉeƌ͘   
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R E F E R E N CE S

ϭ͘  �ƵthďeƌtƐŽn �,͕ ZŽƵghtŽn ^͕ :enŬinƐŽn D͕ DaĐlennan '͕ sale >͘ YƵalitǇ Žf life in the Įǀe 
ǇeaƌƐ aŌeƌ intenƐiǀe Đaƌe͗ a ĐŽhŽƌt ƐtƵdǇ͘ �ƌit �aƌe ϮϬϭϬ͖ϭϰ͗Zϲ

Ϯ͘   DeƐai ^s͕ >aǁ d:͕ Eeedhaŵ DD͘ >Žng-teƌŵ ĐŽŵƉliĐaƟŽnƐ Žf ĐƌiƟĐal Đaƌe͘ �ƌit �aƌe Ded 
ϮϬϭϭ͖ϯϵ͗ϯϳϭ-ϯϳϵ͘

 ϯ͘ 'ƌiĸthƐ ZD͕ ,all :�͘ IntenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ͘ �ƌit �aƌe Ded ϮϬϭϬ͖ϯϴ͗ϳϳϵ-
ϳϴϳ͘

ϰ͘  ,eƌƌidge D^͕ danƐeǇ �D͕ Datte �͕ dŽŵlinƐŽn '͕ Diaǌ-'ƌanadŽƐ E͕ �ŽŽƉeƌ �͕ et al͘ &ƵnĐƟŽnal 
diƐaďilitǇ ϱ ǇeaƌƐ aŌeƌ aĐƵte ƌeƐƉiƌatŽƌǇ diƐtƌeƐƐ ƐǇndƌŽŵe͘ E �ngl : Ded ϮϬϭϭ͖ϯϲϰ͗ϭϮϵϯ-
ϭϯϬϰ͘

ϱ͘   ǀan deƌ ̂ Đhaaf D͕ �eelen �͕ DŽngelŵanƐ D�͕ sƌŽŽŵ D�͕ EŽllet &͘ WŽŽƌ fƵnĐƟŽnal ƌeĐŽǀeƌǇ 
aŌeƌ a ĐƌiƟĐal illneƐƐ͗ a lŽngitƵdinal ƐtƵdǇ͘ : Zehaďil Ded ϮϬϬϵ͖ϰϭ͗ϭϬϰϭ-ϭϬϰϴ͘

ϲ͘     Eeedhaŵ DD͕ DaǀidƐŽn :͕ �Žhen ,͕ ,ŽƉŬinƐ ZK͕ teineƌt �͕ tƵnƐĐh ,͕ et al͘ IŵƉƌŽǀing 
lŽng-teƌŵ ŽƵtĐŽŵeƐ aŌeƌ diƐĐhaƌge fƌŽŵ intenƐiǀe Đaƌe Ƶnit͗ ƌeƉŽƌt fƌŽŵ a ƐtaŬehŽldeƌƐ͛ 
ĐŽnfeƌenĐe͘ �ƌit �aƌe Ded ϮϬϭϮ͖ϰϬ͗ϱϬϮ-ϱϬϵ͘

ϳ͘   'ƌiĸthƐ :͕ ,atĐh Z�͕ �iƐhŽƉ :͕ DŽƌgan <͕ :enŬinƐŽn �͕ �ƵthďeƌtƐŽn �, et al͘ �n eǆƉlŽƌaƟŽn 
Žf ƐŽĐial and eĐŽnŽŵiĐ ŽƵtĐŽŵe and aƐƐŽĐiated health-ƌelated ƋƵalitǇ Žf life aŌeƌ ĐƌiƟĐal 
illneƐƐ in geneƌal intenƐiǀe Đaƌe Ƶnit ƐƵƌǀiǀŽƌƐ͗ a ϭϮ-ŵŽnth fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �ƌit �aƌe ϮϬϭϯ͖ 
ϭϳ͗ZϭϬϬ͘

ϴ͘    �ƵthďeƌtƐŽn �,͘ dhe WZa�dI�al ƐtƵdǇ Žf nƵƌƐe led͕ intenƐiǀe Đaƌe fŽllŽǁ-ƵƉ ƉƌŽgƌaŵŵeƐ 
fŽƌ iŵƉƌŽǀing lŽng teƌŵ ŽƵĐŽŵeƐ fƌŽŵ ĐƌiƟĐal illneƐƐ͗ a ƉƌagŵaƟĐ ƌandŽŵiƐed ĐŽntƌŽlled 
tƌial͘ �ƌiƟƐh DediĐal :ŽƵƌnal ϮϬϬϵ͖ϯϯϵ͗ďϯϳϮϯ͘

ϵ͘      ̂ Đhandle �Z͘ ̂ Đƌeening and tƌeatŵent Žf ƉƌŽďleŵƐ aŌeƌ intenƐiǀe Đaƌe͗ � deƐĐƌiƉƟǀe ƐtƵdǇ 
Žf ŵƵƟdiƐĐiƉlinaƌǇ fŽllŽǁ-ƵƉ͘ IntenƐiǀe and ĐƌiƟĐal Đaƌe nƵƌƐing ϮϬϭϭ͖Ϯϳ͗ϵϰ-ϭϬϭ͘

ϭϬ͘     tilliaŵƐ d�͕ >eƐlie 'D͘ �eǇŽnd the ǁallƐ͗ a ƌeǀieǁ Žf I�h ĐliniĐƐ and theiƌ iŵƉaĐt Žn ƉaƟent 
ŽƵtĐŽŵeƐ aŌeƌ leaǀing hŽƐƉital͘ �ƵƐt �ƌit �aƌe ϮϬϬϴ͖Ϯϭ͗ϲ-ϭϳ͘

ϭϭ͘   EI��͘ ZehaďilitaƟŽn aŌeƌ ĐƌiƟĐal illneƐƐ EI�� �liniĐal 'Ƶideline ϴϯ͘ >ŽndŽn͕ h<͗ EaƟŽnal 
InƐƟtƵte fŽƌ ,ealth and �liniĐal �ǆĐellenĐe͕ ϮϬϬϵ͘ 
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ϭϮϭ

ϭϮ͘    �aƌŽnƐŽn E<͕ DƵlleƌ D͕ �Žhen WD͕ �ƐƐinŬ-�Žt D>͕ &eŬŬeƐ D͕ ^andeƌŵan Z͕ et al͘ 
dƌanƐlaƟŽn͕ ǀalidaƟŽn͕ and nŽƌŵing Žf the DƵtĐh langƵage ǀeƌƐiŽn Žf the ^&-ϯϲ ,ealth 
^ƵƌǀeǇ in ĐŽŵŵƵnitǇ and ĐhƌŽniĐ diƐeaƐe ƉŽƉƵlaƟŽnƐ͘ : �lin �ƉideŵiŽl ϭϵϵϴ͖ϱϭ͗ϭϬϱϱ-ϭϬϲϴ͘

ϭϯ͘    taƌe :�͕ ^nŽǁ <<͕ <ŽƐinƐŬi D͕ 'andeŬ �͘ ^&-ϯϲ ,ealth ^ƵƌǀeǇ DanƵal and InteƌƉƌetaƟŽn 
'Ƶide͘ �ŽƐtŽn͕ D�͕ Eeǁ �ngland DediĐal �enteƌ͕  dhe ,ealth InƐƟtƵte͕ ϭϵϵϯ͘

ϭϰ͘    DǇhƌen ,͕ �Ŭeďeƌg K͕ dŽien <͕ <aƌlƐƐŽn ^͕ ^tŽŬland K͘ WŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ͕ anǆietǇ and 
deƉƌeƐƐiŽn ƐǇŵƉtŽŵƐ in ƉaƟentƐ dƵƌing the ĮƌƐt Ǉeaƌ ƉŽƐt intenƐiǀe Đaƌe Ƶnit diƐĐhaƌge͘ 
�ƌit �aƌe ϮϬϭϬ͖ϭϰ͗Zϭϰ͘

ϭϱ͘    ^ƉinhŽǀen W͕  Kƌŵel :͕ ^lŽeŬeƌƐ WW͕  <eŵƉen 'I͕ ^ƉeĐŬenƐ ��͕ san ,eŵeƌt �D͘ � ǀalidaƟŽn 
ƐtƵdǇ Žf the ,ŽƐƉital �nǆietǇ and DeƉƌeƐƐiŽn ^Đale ;,�D^Ϳ in diīeƌent gƌŽƵƉƐ Žf DƵtĐh 
ƐƵďũeĐtƐ͘ WƐǇĐhŽl Ded ϭϵϵϳ͖Ϯϳ͗ϯϲϯ-ϯϳϬ͘

ϭϲ͘    �igŵŽnd �^͕ ^naith ZW͘  dhe hŽƐƉital anǆietǇ and deƉƌeƐƐiŽn ƐĐale͘ �Đta WƐǇĐhiatƌ ^Đand 
ϭϵϴϯ͖ϲϳ͗ϯϲϭ-ϯϳϬ͘

ϭϳ͘     �ƌaǁfŽƌd :Z͕ ,enƌǇ :D͕ �ƌŽŵďie �͕ daǇlŽƌ �W͘  EŽƌŵaƟǀe data fŽƌ the ,�D^ fƌŽŵ a laƌge 
nŽn-ĐliniĐal ƐaŵƉle͘ �ƌ : �lin WƐǇĐhŽl ϮϬϬϭ͖ϰϬ͗ϰϮϵ-ϰϯϰ͘

ϭϴ͘    �ƌeǁin �Z͕ ZŽƐe ^͕ �ndƌeǁƐ �͕ 'ƌeen :͕ data W͕  DĐ�ǀedǇ �͕ et al͘ �ƌief ƐĐƌeening inƐtƌƵŵent 
fŽƌ ƉŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ͘  �ƌ : WƐǇĐhiatƌǇ ϮϬϬϮ͖ϭϴϭ͗ϭϱϴ-ϭϲϮ͘

ϭϵ͘    DeŬŬeƌƐ �D͕ Klī D͕ Eaƌing 't͘ IdenƟfǇing ƉeƌƐŽnƐ at ƌiƐŬ fŽƌ Wd^D aŌeƌ tƌaƵŵa ǁith d^Y 
in the EetheƌlandƐ͘ �ŽŵŵƵnitǇ Dent ,ealth : ϮϬϭϬ͖ϰϲ͗ϮϬ-Ϯϱ͘

ϮϬ͘    ZŽďinƐŽn ��͘ salidaƟŽn Žf a �aƌegiǀeƌ ^tƌain Indeǆ͘ : 'eƌŽntŽl ϭϵϴϯ͖ϯϴ͗ϯϰϰ-ϯϰϴ͘

Ϯϭ͘    tŽƌld ,ealth KƌganiǌaƟŽn ;t,KͿ͗ dhe InteƌnaƟŽnal �laƐƐiĮĐaƟŽn Žf &ƵnĐƟŽning͕ DiƐaďilitǇ 
and ,ealth ;I�&Ϳ͖ 'eneǀa͕ ϮϬϬϭ͘

ϮϮ͘    �lia D͘ ^Đƌeening fŽƌ DalnƵtƌiƟŽn͗ � DƵlƟdiƐĐiƉlinaƌǇ ZeƐƉŽnƐiďilitǇ͘ DeǀelŽƉŵent and 
hƐe Žf the ͞DalnƵtƌiƟŽn hniǀeƌƐal ^Đƌeening dŽŽl͟ ;͞Dh^d͟Ϳ fŽƌ �dƵltƐ͖͘ ϮϬϭϯ͘

Ϯϯ͘    ^tƌattŽn Z:͕ ,aĐŬƐtŽn �͕ >ŽngŵŽƌe D͕ DiǆŽn Z͕ WƌiĐe ^͕ ^tƌŽƵd D͕ et al͘ DalnƵtƌiƟŽn in 
hŽƐƉital ŽƵtƉaƟentƐ and inƉaƟentƐ͗ ƉƌeǀalenĐe͕ ĐŽnĐƵƌƌent ǀaliditǇ and eaƐe Žf ƵƐe Žf the 
͚ŵalnƵtƌiƟŽn ƵniǀeƌƐal ƐĐƌeening tŽŽl͛ ;͚Dh^d͛Ϳ fŽƌ adƵltƐ͘ �ƌ : EƵtƌ ϮϬϬϰ͖ϵϮ͗ϳϵϵ-ϴϬϴ͘
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Ϯϰ͘    �Ƶtleƌ >͕ �ƌightŵŽƌe <͕ �ŽlƋhŽƵn s͕ DƵnƐtan :͕ 'aǇ D͘ DeǀelŽƉing and eǀalƵaƟng ĐƌiƟĐal 
Đaƌe fŽllŽǁ-ƵƉ͘ EƵƌƐ �ƌit �aƌe ϮϬϬϯ͖ϴ͗ϭϭϲ-ϭϮϱ͘

Ϯϱ͘    dan d͕ �ƌett ^:͕ ^tŽŬeƐ d͘ ZehaďilitaƟŽn aŌeƌ ĐƌiƟĐal illneƐƐ͗ ƐƵŵŵaƌǇ Žf EI�� gƵidanĐe͘ 
�ƌiƟƐh DediĐal :ŽƵƌnal ϮϬϬϵ͖ϯϯϴ͗ďϴϮϮ͘

Ϯϲ͘    �ŽnnŽllǇ �͕ DenehǇ >͕ �ƌett ^͕ �lliŽtt D͕ ,aƌt E͘ �ǆeƌĐiƐe ƌehaďilitaƟŽn fŽllŽǁing hŽƐƉital 
diƐĐhaƌge in ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͗ an integƌaƟǀe ƌeǀieǁ͘ �ƌit �aƌe ϮϬϭϮ͖ϭϲ͗ϮϮϲ͘

Ϯϳ͘     DeaĐŽn <^͘ Ze-ďƵilding life aŌeƌ I�h͗ � ƋƵalitaƟǀe ƐtƵdǇ Žf the ƉaƟentƐ͛ ƉeƌƐƉeĐƟǀe͘ 
IntenƐiǀe and ĐƌiƟĐal Đaƌe nƵƌƐing ϮϬϭϮ͖Ϯϴ͗ϭϭϰ-ϭϮϮ͘

Ϯϴ͘    Wƌinũha ^͕ &ield <͕ ZŽǁan <͘ that ƉaƟentƐ thinŬ aďŽƵt I�h fŽllŽǁ-ƵƉ ƐeƌǀiĐeƐ͗ a ƋƵalitaƟǀe 
ƐtƵdǇ͘ �ƌit �aƌe ϮϬϬϵ͖ϭϯ͗Zϰϲ͘

Ϯϵ͘    :ŽneƐ �͕ 'ƌiĸthƐ ZD͕ ^lateƌ d͕ �enũaŵin <^͕ tilƐŽn ^͘ ^igniĮĐant ĐŽgniƟǀe dǇƐfƵnĐƟŽn in 
nŽn-deliƌiŽƵƐ ƉaƟentƐ idenƟĮed dƵƌing and ƉeƌƐiƐƟng fŽllŽǁing ĐƌiƟĐal illneƐƐ͘ IntenƐiǀe 
�aƌe Ded ϮϬϬϲ͖ϯϮ͗ϵϮϯ-ϵϮϲ͘

ϯϬ͘   IǁaƐhǇna d:͕ �lǇ �t͕ ^ŵith DD͕ >anga <D͘ >Žng-teƌŵ ĐŽgniƟǀe iŵƉaiƌŵent and fƵnĐƟŽnal 
diƐaďilitǇ aŵŽng ƐƵƌǀiǀŽƌƐ Žf Ɛeǀeƌe ƐeƉƐiƐ͘ :�D� ϮϬϭϬ͖ϯϬϰ͗ϭϳϴϳ-ϭϳϵϰ͘

ϯϭ͘   WaƵl &͕  ZattƌaǇ :͘ ^hŽƌt- and lŽng-teƌŵ iŵƉaĐt Žf ĐƌiƟĐal illneƐƐ Žn ƌelaƟǀeƐ͗ liteƌatƵƌe 
ƌeǀieǁ͘ : �dǀ EƵƌƐ ϮϬϬϴ͖ ϲϮ͗Ϯϳϲ-ϮϵϮ͘

ϯϮ͘    DaǀidƐŽn :�͕ :ŽneƐ �͕ �ienǀenƵ K:͘ &aŵilǇ ƌeƐƉŽnƐe tŽ ĐƌiƟĐal illneƐƐ͗ ƉŽƐƟntenƐiǀe Đaƌe 
ƐǇndƌŽŵe-faŵilǇ͘ �ƌit �aƌe Ded ϮϬϭϮ͖ϰϬ͗ϲϭϴ-ϲϮϰ͘

ϯϯ͘  �ƌennan DD͕ DaǁƐŽn ^͕ �ƌŽǁnƐell ^͘ deleƌehaďilitaƟŽn͗ enaďling the ƌeŵŽte deliǀeƌǇ 
Žf healthĐaƌe͕ ƌehaďilitaƟŽn͕ and Ɛelf ŵanageŵent͘ ^tƵd ,ealth deĐhnŽl InfŽƌŵ ϮϬϬϵ͖ 
ϭϰϱ͗Ϯϯϭ-Ϯϰϴ͘ 

ϯϰ͘   DĐ�Ƶe D͕ &aiƌŵan �͕ WƌaŵƵŬa D͘ �nhanĐing ƋƵalitǇ Žf life thƌŽƵgh tele-ƌehaďilitaƟŽn͘ 
WhǇƐ Ded Zehaďil �lin E �ŵ ϮϬϭϬ͖ Ϯϭ͗ϭϵϱ-ϮϬϱ͘
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�aĐh Ǉeaƌ͕  aďŽƵt Ϯϴ͘ϬϬϬ indiǀidƵalƐ aƌe diƐĐhaƌged fƌŽŵ intenƐiǀe Đaƌe ƵnitƐ ;I�hƐͿ 
enĐŽƵnteƌing ƉhǇƐiĐal͕ ŵental andͬŽƌ ĐŽgniƟǀe diƐŽƌdeƌƐ aƐ Ɖaƌt Žf the ƉŽƐt-intenƐiǀe Đaƌe 
ƐǇndƌŽŵe ;WI�^Ϳ͘ dhe geneƌal aiŵ Žf thiƐ theƐiƐ ǁaƐ tŽ eǆƉlŽƌe the ĐŽƵƌƐe and ƉƌŽgnŽƐiƐ 
Žf fƵnĐƟŽning in I�h ƐƵƌǀiǀŽƌƐ dƵƌing the ĮƌƐt Ǉeaƌ aŌeƌ I�h diƐĐhaƌge͕ and tŽ inǀeƐƟgate 
ŵeanƐ fŽƌ eaƌlǇ idenƟĮĐaƟŽn Žf WI�^͘ dhe ƐtƵdieƐ inĐlƵded in thiƐ theƐiƐ fŽĐƵƐed Žn adƵlt 
I�h-ƉaƟentƐ͕ ǁhŽ ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated ŵŽƌe than ϰϴ hŽƵƌƐ in a ĐlŽƐed fŽƌŵat 
ŵiǆed ŵediĐal-ƐƵƌgiĐal I�h͘ In thiƐ ĐhaƉteƌ the ŵain ĮndingƐ and ŵethŽdŽlŽgiĐal iƐƐƵeƐ 
Žf the ƉƌeƐented ƐtƵdieƐ aƌe ƌeǀieǁed͕ iŵƉliĐaƟŽnƐ fŽƌ ĐliniĐal ƉƌaĐƟĐe aƌe diƐĐƵƐƐed͕ and 
ƌeĐŽŵŵendaƟŽnƐ fŽƌ ƌehaďilitaƟŽn Đaƌe aƐ ǁell aƐ fŽƌ fƵtƵƌe ƌeƐeaƌĐh aƌe ƉƌŽǀided͘

 
M A IN  F IN D IN G S   
Course and prognosis of functioning in ICU surǀiǀors
dhe ƉƌeǀalenĐe Žf iŵƉaiƌŵentƐ in ďŽdǇ fƵnĐƟŽnƐ͕ liŵitaƟŽnƐ in aĐƟǀiƟeƐ and ƌeƐtƌiĐƟŽnƐ 
in ƉaƌƟĐiƉaƟŽn ǁaƐ high dƵƌing the ĮƌƐt Ǉeaƌ fŽllŽǁing I�h diƐĐhaƌge͘ �ƐƉeĐiallǇ ƉhǇƐiĐal 
fƵnĐƟŽning ǁaƐ ƐeǀeƌelǇ iŵƉaiƌed and ƉƌedŽŵinated the ĐŽƵƌƐe Žf ƌeĐŽǀeƌǇ in I�h ƐƵƌǀiǀŽƌƐ͘  

Functioning immediately after ICU discharge
te fŽƵnd that in the ĮƌƐt ǁeeŬ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͕ thƌee ƋƵaƌteƌ Žf the ƉaƟentƐ 
ǁeƌe ƐeǀeƌelǇ deƉendent Žn ŽtheƌƐ in ƉeƌfŽƌŵing ďaƐiĐ aĐƟǀiƟeƐ Žf dailǇ liǀing ;�D>Ϳ ƐƵĐh 
aƐ ƉeƌƐŽnal Đaƌe͕ tŽileƟng͕ dƌeƐƐing͕ eaƟng͕ ŵŽďilitǇ͕ etĐ͘ ;ĐhaƉteƌ ϮͿ͘ 'ƌiƉ Ɛtƌength ǁaƐ leƐƐ 
than half Žf nŽƌŵaƟǀe data and thƌee ƋƵaƌteƌ Žf the ƉaƟentƐ ǁeƌe Ƶnaďle tŽ ǁalŬ  
indeƉendentlǇ͘ �eƐideƐ ƉhǇƐiĐal liŵitaƟŽnƐ͕ Žne thiƌd Žf the ƉaƟentƐ had iŵƉaiƌed ĐŽgniƟǀe 
fƵnĐƟŽn ĐŽŵƉaƌaďle tŽ ŵild deŵenƟa͘ ZedƵĐed gƌiƉ Ɛtƌength and ǁalŬing aďilitǇ 
ƉƌedŽŵinantlǇ aĐĐŽƵnted fŽƌ ƉŽŽƌeƌ fƵnĐƟŽnal  in the ĮƌƐt daǇƐ aŌeƌ diƐĐhaƌge fƌŽŵ I�h   
;ĐhaƉteƌ ϮͿ͘   
^eǀeƌitǇ Žf illneƐƐ at I�h adŵiƐƐiŽn͕ age͕ feŵale gendeƌ͕  ƉƌeeǆiƐƟng ƉŽŽƌ fƵnĐƟŽnal ƐtatƵƐ 
and ƉaƟentƐ͛ ƉeƌƐŽnalitǇ haǀe ďeen deƐĐƌiďed aƐ ƉƌŽgnŽƐƟĐ faĐtŽƌƐ aƐƐŽĐiated ǁith lŽng-
teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe in I�h ƐƵƌǀiǀŽƌƐ͘ϭ-ϱ te aƐƐƵŵed that theƐe faĐtŽƌƐ ǁŽƵld alƐŽ 
ďe aƐƐŽĐiated ǁith fƵnĐƟŽnal ƐtatƵƐ ƐhŽƌtlǇ aŌeƌ I�h diƐĐhaƌge͘ ,Žǁeǀeƌ͕  ǁe did nŽt Įnd 
an aƐƐŽĐiaƟŽn ďetǁeen theƐe faĐtŽƌƐ and fƵnĐƟŽnal ƐtatƵƐ iŵŵediatelǇ aŌeƌ diƐĐhaƌge 
fƌŽŵ the I�h ;ĐhaƉteƌ ϮͿ͘ InƐtead͕ ǁe fŽƵnd that diƐaďiliƟeƐ ǁithin the ĮƌƐt ǁeeŬ aŌeƌ I�h 
diƐĐhaƌge ǁeƌe ŵŽƌe Ɛeǀeƌe in ƉaƟentƐ ǁith ƉƌŽlŽnged ŵeĐhaniĐal ǀenƟlaƟŽn ;шϲ daǇƐͿ͘ 
�ƉƉaƌentlǇ͕ a lŽngeƌ dƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn and the lŽngeƌ I�h ƐtaǇ͕ ŽŌen 
dƵe tŽ ŵediĐal ĐŽŵƉliĐaƟŽnƐ͕ negaƟǀelǇ iŵƉaĐted Žn ƐhŽƌt-teƌŵ fƵnĐƟŽnal ƐtatƵƐ͘    
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Impact of ICU-AW on functioning  
In ƐeaƌĐh Žf ƌiƐŬ faĐtŽƌƐ fŽƌ ƉŽŽƌ fƵnĐƟŽnal ƐtatƵƐ in the ĮƌƐt Ǉeaƌ aŌeƌ I�h diƐĐhaƌge ǁe 
inǀeƐƟgated the iŵƉaĐt Žf I�h-aĐƋƵiƌed ǁeaŬneƐƐ ;I�h-�tͿ Žn fƵnĐƟŽnal ƌeĐŽǀeƌǇ ďǇ 
ĐŽŵƉaƌing I�h ƐƵƌǀiǀŽƌƐ ǁith and ǁithŽƵt I�h-�t ;ĐhaƉteƌ ϯ and ϰͿ͘ I�h-�t iƐ a fƌeƋƵent 
neƵƌŽŵƵƐĐƵlaƌ ĐŽŵƉliĐaƟŽn in I�h-ƉaƟentƐ that ŽĐĐƵƌƐ aŌeƌ the ŽnƐet Žf ĐƌiƟĐal illneƐƐ͘ 
thile it ǁaƐ ŬnŽǁn that I�h-�t iƐ aƐƐŽĐiated ǁith lŽng-teƌŵ ƉhǇƐiĐal iŵƉaiƌŵentƐ͕ϲ-ϵ ŽƵƌ 
ƐtƵdieƐ ƐhŽǁed ʹ ďǇ ĐŽƌƌeĐƟng fŽƌ ĐŽǀaƌiateƐ and ƵƐing a ĐŽntƌŽl gƌŽƵƉ ʹ that I�h-�t 
ǁaƐ an indeƉendent ƌiƐŬ faĐtŽƌ fŽƌ ƉŽŽƌ ƉhǇƐiĐal fƵnĐƟŽning dƵƌing the ĮƌƐt Ǉeaƌ aŌeƌ I�h 
diƐĐhaƌge ;ĐhaƉteƌ ϯ and ϰͿ͘ �t hŽƐƉital diƐĐhaƌge͕ ƉaƟentƐ ǁith I�h-�t ǁeƌe leƐƐ liŬelǇ tŽ 
ďe diƐĐhaƌged hŽŵe ĐŽŵƉaƌed tŽ ƉaƟentƐ ǁithŽƵt I�h-�t͘ �t ϯ͕ ϲ and ϭϮ ŵŽnthƐ aŌeƌ I�h 
diƐĐhaƌge͕ ƉhǇƐiĐal fƵnĐƟŽning ǁaƐ ƐigniĮĐantlǇ ŵŽƌe iŵƉaiƌed in ƉaƟentƐ ǁith I�h-�t 
ĐŽŵƉaƌed tŽ ĐƌiƟĐallǇ ill ƉaƟentƐ ǁithŽƵt I�h-�t ƉaƟentƐ ;ĐhaƉteƌ ϯ and ϰͿ͘ &ƵƌtheƌŵŽƌe͕ 
I�h-�t ǁaƐ aƐƐŽĐiated ǁith inĐƌeaƐed ƉŽƐt-I�h ŵŽƌtalitǇ at ϲ ŵŽnthƐ aŌeƌ diƐĐhaƌge 
fƌŽŵ I�h ;ĐhaƉteƌ ϯͿ͘ InteƌeƐƟnglǇ͕ ƐŽĐial fƵnĐƟŽning ƌeŵained ƐeǀeƌelǇ ƌeƐtƌiĐted in the 
ŵaũŽƌitǇ Žf I�h ƐƵƌǀiǀŽƌƐ͕ indeƉendent fƌŽŵ I�h-�t͕ dƵƌing the ĮƌƐt Ǉeaƌ aŌeƌ diƐĐhaƌge 
;ĐhaƉteƌ ϰͿ͘ dhe ƵndeƌlǇing ŵeĐhaniƐŵƐ tŽ lŽng-teƌŵ deĐƌeaƐed ƉhǇƐiĐal fƵnĐƟŽning in 
ƉaƟentƐ ǁith I�h-�t haǀe nŽt ďeen fƵllǇ elƵĐidated Ǉet͘ dǁŽ ƐtƵdieƐ fŽƵnd that ƉaƟentƐ 
ǁith ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽƉathǇ ;�IWͿ Žƌ ĐŽŵďined neƵƌŽ-ŵǇŽƉathǇ ;�IEDͿ had ƐlŽǁeƌ 
Žƌ inĐŽŵƉlete ƌeĐŽǀeƌǇ ĐŽŵƉaƌed tŽ ƉaƟentƐ ǁith ĐƌiƟĐal illneƐƐ ŵǇŽƉathǇ ;�IDͿ͘ϳ͕ϭϬ 
�n eǆƉlanaƟŽn fŽƌ thiƐ ĐŽƵld ďe ƐlŽǁ and inĐŽŵƉlete aǆŽnal ƌegeneƌaƟŽn͘ϭϬ �nŽtheƌ 
eǆƉlanaƟŽn fŽƌ delaǇed fƵnĐƟŽnal ƌeĐŽǀeƌǇ ĐŽƵld ďe liŵited endƵƌanĐe ĐaƉaĐitǇ and 
ƌeƐƉiƌatŽƌǇ ŵƵƐĐle ǁeaŬneƐƐ͘ϭϭ 
 
Coping with the consequences of critical illness  
^eǀeƌal ƐtƵdieƐ ƐhŽǁed that ƐƵƌǀiǀing ĐƌiƟĐal illneƐƐ iƐ aƐƐŽĐiated ǁith ƌedƵĐed ƋƵalitǇ Žf 
life ;YŽ>Ϳ͘Ϯ͕ϯ͕ϭϮ-ϭϰ �Đhieǀing lŽng-teƌŵ ƌeĐŽǀeƌǇ and ŵaintaining high YŽ> iƐ deƉendent Žn 
the aďilitǇ tŽ ĐŽƉe eīeĐƟǀelǇ ǁith the ƉhǇƐiĐal and eŵŽƟŽnal iŵƉaĐt Žf illneƐƐ͘ϭϱ͕ϭϲ te 
hǇƉŽtheƐiǌed that ƉeƌƐŽnal ĐŽƉing ƐtǇle ŵight ďe aƐƐŽĐiated ǁith YŽ> in ƐƵƌǀiǀŽƌƐ Žf 
ĐƌiƟĐal illneƐƐ͕ aƐ ǁaƐ fŽƵnd in ǀaƌiŽƵƐ ƉaƟent gƌŽƵƉƐ ǁith ĐhƌŽniĐ diƐeaƐe Žƌ tƌaƵŵaƟĐ 
inũƵƌǇ͘ϭϳ-Ϯϯ In ĐhaƉteƌ ϱ͕ ǁe eǆƉlŽƌed the ƌelaƟŽnƐhiƉ ďetǁeen ĐŽƉing ƐtǇleƐ and health-
ƌelated ƋƵalitǇ Žf life ;,ZYŽ>Ϳ in I�h ƐƵƌǀiǀŽƌƐ͕ and fŽƵnd that an eŵŽƟŽn-Žƌiented ĐŽƉing 
ƐtǇle ǁaƐ aƐƐŽĐiated ǁith ǁŽƌƐe ŵental health ƐtatƵƐ͕ ϯ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ 
dheƌefŽƌe͕ I�h ƐƵƌǀiǀŽƌƐ ǁith eŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle ŵaǇ haǀe the gƌeateƐt need 
fŽƌ taƌgeted ƉƐǇĐhŽedƵĐaƟŽnal inteƌǀenƟŽnƐ͕ ƐƵĐh aƐ ĐŽƉing ƐŬillƐ tƌaining and ƉƌŽďleŵ 
ƐŽlǀing theƌaƉǇ͕ in Žƌdeƌ tŽ faĐilitate ƌeĐŽǀeƌǇ͘ 
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Deans for early identiĮcation of WIC^  
Post-Intensive Care Unit clinics  
IdeallǇ͕ I�h-ƉaƟentƐ at ƌiƐŬ fŽƌ ƉŽŽƌ fƵnĐƟŽnal ŽƵtĐŽŵe ƐhŽƵld ďe idenƟĮed eaƌlǇ ;dƵƌing 
hŽƐƉital ƐtaǇͿ͕ in Žƌdeƌ tŽ iniƟate taƌgeted ƌehaďilitaƟŽn Đaƌe͘ �ddiƟŽnallǇ͕ theƌe iƐ a need 
tŽ ŵŽnitŽƌ the ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ aŌeƌ hŽƐƉital diƐĐhaƌge͕ and tŽ ŵanage the lŽng-teƌŵ  
I�h-ƌelated ƉƌŽďleŵƐ aŵŽng ƐƵƌǀiǀŽƌƐ͘ &Žƌ thiƐ ƉƵƌƉŽƐe͕ ƉŽƐt-I�h ĐliniĐƐ haǀe ďeen  
adǀŽĐated͕Ϯϰ-Ϯϳ ďƵt ƐƵĐh ĐliniĐƐ aƌe ƐĐaƌĐe͕ theiƌ ŽƌganiǌaƟŽn ǀaƌieƐ͕ and theiƌ ŽƉƟŵal  
ƐtƌƵĐtƵƌe͕ Ɵŵing͕ and Đaƌe ĐŽntent haǀe nŽt ďeen eƐtaďliƐhed Ǉet͘ In Žƌdeƌ tŽ 
iŵƉƌŽǀe aŌeƌĐaƌe fŽƌ I�h ƐƵƌǀiǀŽƌƐ͕ ǁe deǀelŽƉed and iŵƉleŵented tǁŽ ƉŽƐt-I�h 
ĐliniĐ in diīeƌent hŽƐƉital ƐeƫngƐ ;ĐhaƉteƌ ϲͿ͘ dhe gŽalƐ Žf theƐe ƉŽƐt-I�h ĐliniĐƐ 
ǁeƌe͗ ;ϭͿ tŽ ƐĐƌeen ƉaƟentƐ fŽƌ ƉhǇƐiĐal and ƉƐǇĐhŽlŽgiĐal iŵƉaiƌŵentƐ͕ fƵnĐƟŽnal 
ƌeƐtƌiĐƟŽnƐ͕ and YŽ>͖ ;ϮͿ tŽ idenƟfǇ Đaƌe giǀeƌ Ɛtƌain and ƐǇŵƉtŽŵƐ Žf ƉŽƐt-tƌaƵŵaƟĐ 
ƐtƌeƐƐ diƐŽƌdeƌ ;Wd^DͿ in ĐlŽƐe ƌelaƟǀeƐ͖ ;ϯͿ tŽ ƌefeƌ ƉaƟentƐ Žƌ ĐlŽƐe ƌelaƟǀeƐ ǁith 
ƵnanƟĐiƉated I�h-ƌelated ƐeƋƵelae fŽƌ tailŽƌed tƌeatŵent͖ and ;ϰͿ tŽ infŽƌŵ ƉaƟentƐ and 
theiƌ ĐlŽƐe ƌelaƟǀeƐ aďŽƵt ƐhŽƌt- and lŽng-teƌŵ I�h-ƌelated ĐŽnƐeƋƵenĐeƐ͘   
te fŽƵnd that at ϭ tŽ ϯ ŵŽnthƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h the ten ŵŽƐt fƌeƋƵentlǇ 
ƌeƉŽƌted iŵƉaiƌŵentƐ and fƵnĐƟŽnal ƌeƐtƌiĐƟŽnƐ in I�h ƐƵƌǀiǀŽƌƐ ǁeƌe͗ deĐƌeaƐed 
ŵƵƐĐle Ɛtƌength and ũŽint ŵŽďilitǇ͕ ƌedƵĐed ǁalŬing ĐaƉaĐitǇ͕ faƟgƵe͕ ƐleeƉ diƐtƵƌďanĐeƐ͕  
iŵƉaiƌed attenƟŽn͕ ĐŽnĐentƌaƟŽn and ŵeŵŽƌǇ͕ dŽing hŽƵƐeǁŽƌŬ͕ gŽing ƐhŽƉƉing͕ 
and ƌetƵƌning tŽ ǁŽƌŬ͘ DŽƌe than Žne thiƌd Žf fŽƌŵeƌ I�h-ƉaƟentƐ alƐŽ ƐhŽǁed ƐignƐ 
Žf ŵalnƵtƌiƟŽn͘ �ddiƟŽnallǇ͕ ŵŽƌe than a ƋƵaƌteƌ Žf the I�h ƐƵƌǀiǀŽƌƐ had ƐǇŵƉtŽŵƐ 
Žf anǆietǇ͕ and ƵƉ tŽ Žne ĮŌh had ƐǇŵƉtŽŵƐ Žf deƉƌeƐƐiŽn and ƉŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ  
diƐŽƌdeƌ ;Wd^DͿ͘ EŽne Žf the ƉaƟentƐ had ƌetƵƌned tŽ theiƌ ƉƌeǀiŽƵƐ ũŽď͘ KnlǇ half Žf the 
ƉaƟentƐ ǁith ƉhǇƐiĐal iŵƉaiƌŵentƐ͕ leƐƐ than half Žf the ƉaƟentƐ ǁith Ɛeǀeƌe ƉƐǇĐhŽlŽgiĐal 
ĐŽŵƉlaintƐ͕ and ŽnlǇ Žne Ɛiǆth Žf the ƉaƟentƐ ǁith ƐignƐ Žf ŵalnƵtƌiƟŽn ƌeĐeiǀed  
tƌeatŵent fƌŽŵ a ƌehaďilitaƟŽn ƉƌŽfeƐƐiŽnal ƐƉeĐialiǌed in that ƐƉeĐiĮĐ aƌea͘ �aƐed 
Žn the ĐŽŵƉƌehenƐiǀe aƐƐeƐƐŵent at the ƉŽƐt-I�h ĐliniĐ͕ tǁŽ thiƌd Žf the ƉaƟentƐ  
ǁeƌe ƌefeƌƌed tŽ ŵediĐal Žƌ allied health Đaƌe ƉƌŽfeƐƐiŽnalƐ fŽƌ fƵƌtheƌ diagnŽƐiƐ and  
tƌeatŵent͘ dheƐe alaƌŵing ĮndingƐ iŵƉlǇ that ŵanǇ I�h ƐƵƌǀiǀŽƌƐ aƌe Ƶndeƌtƌeated  
aŌeƌ diƐĐhaƌge fƌŽŵ the hŽƐƉital͘  
�eƐideƐ the high ƉƌeǀalenĐe Žf ƐǇŵƉtŽŵƐ Žf WI�^ in I�h ƐƵƌǀiǀŽƌƐ͕ ǁe alƐŽ fŽƵnd a high 
ďƵƌden Žf Đaƌe and ƉƐǇĐhŽlŽgiĐal diƐtƌeƐƐ in ĐlŽƐe ƌelaƟǀeƐ ;WI�^-&Ϳ͕ ϭ tŽ ϯ ŵŽnthƐ aŌeƌ 
I�h diƐĐhaƌge͘ hƉ tŽ Žne ĮŌh Žf the ƉaƌtneƌƐ and Đhildƌen Žf I�h ƐƵƌǀiǀŽƌƐ ƌeƉŽƌted a 
high ďƵƌden Žf Đaƌe͕ ǁheƌeďǇ iteŵƐ ƐƵĐh aƐ ͚Žtheƌ deŵandƐ Žn Ɵŵe͕ ĐhangeƐ in ƉeƌƐŽnal 
ƉlanƐ͕ and faŵilǇ adũƵƐtŵentƐ͛ ǁeƌe ŵenƟŽned ŵŽƐt fƌeƋƵentlǇ͘ ^iǆteen ƉeƌĐent Žf 
the ĐlŽƐe ƌelaƟǀeƐ had ƐǇŵƉtŽŵƐ Žf Wd^D ;ĐhaƉteƌ ϲͿ͘ �lƐŽ͕ in ŵŽƌe ƌeĐent ƐtƵdieƐ high 
ŽĐĐƵƌƌenĐe ƌateƐ Žf ƉƐǇĐhŽƐŽĐial ƐǇŵƉtŽŵƐ ;e͘g͕͘ deƉƌeƐƐiŽn͕ anǆietǇ͕ ƉŽƐt-tƌaƵŵaƟĐ 
ƐtƌeƐƐͿ͕ and deĐƌeaƐed ,ZYŽ> haƐ ďeen ƌeƉŽƌted͘Ϯϴ-ϯϬ dheƐe ĮndingƐ ƵndeƌƐĐŽƌe the 
iŵƉŽƌtanĐe tŽ ƉaǇ attenƟŽn tŽ ĐlŽƐe ƌelaƟǀeƐ Žf I�h ƐƵƌǀiǀŽƌƐ in the ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ͘  
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dhe ƵƐe Žf ǀalidated ƐĐƌeening inƐtƌƵŵentƐ͕ ƐƵĐh aƐ the ^hŽƌt &Žƌŵ ,ealth ^ƵƌǀeǇ ;^&-ϯϲͿ͕ 
,ŽƐƉital �nǆietǇ and DeƉƌeƐƐiŽn ^Đale ;,�D^Ϳ͕ dƌaƵŵa ^Đƌeening YƵeƐƟŽnnaiƌe ;d^YͿ͕ 
DalnƵtƌiƟŽn hniǀeƌƐal ^Đƌeening dŽŽl ;Dh^dͿ͕ and �aƌegiǀeƌ ^tƌain Indeǆ ;�^IͿ ǁith Ɖƌe-
deĮned ĐƵt-Žī ƉŽintƐ enaďled the idenƟĮĐaƟŽn Žf I�h ƐƵƌǀiǀŽƌƐ and theiƌ ĐlŽƐe ƌelaƟǀeƐ 
ǁith ƐǇŵƉtŽŵƐ Žf WI�^͘ In addiƟŽn͕ ƉaƟentƐ and ĐlŽƐe ƌelaƟǀeƐ highlǇ aƉƉƌeĐiated 
the ƉƌŽǀiƐiŽn Žf infŽƌŵaƟŽn aďŽƵt I�h-ƌelated ƉƌŽďleŵƐ in dailǇ fƵnĐƟŽning and the 
ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ͘ te ĐŽnĐlƵded that ŽƵƌ ƉŽƐt-I�h ĐliniĐ ǁaƐ feaƐiďle tŽ idenƟfǇ ƐǇŵƉtŽŵƐ 
Žf WI�^ in fŽƌŵeƌ I�h-ƉaƟentƐ and theiƌ ĐlŽƐe ƌelaƟǀeƐ͕ and tŽ faĐilitate ƌefeƌƌal fŽƌ 
fƵƌtheƌ tƌeatŵent͕ in Žƌdeƌ tŽ ƐƵƉƉŽƌt the ĐŽnƟnƵitǇ Žf Đaƌe aŌeƌ hŽƐƉital diƐĐhaƌge͘  
tith ƌegaƌd tŽ the ŽƌganiǌaƟŽn and iŵƉleŵentaƟŽn Žf the ƉŽƐt-I�h ĐliniĐ͕ ǁe fŽƵnd that 
a ƐigniĮĐant ƉƌŽƉŽƌƟŽn Žf the eligiďle ƉaƟentƐ did nŽt ǀiƐit the ƉŽƐt-I�h ĐliniĐ ďeĐaƵƐe thiƐ 
ǁaƐ tŽŽ ďƵƌdenƐŽŵe͕ Žƌ ďeĐaƵƐe theǇ had ͚nŽ need͛ fŽƌ ĐŽntaĐt ǁith the hŽƐƉital͘ te alƐŽ 
fŽƵnd that at ϭ ŵŽnth aŌeƌ hŽƐƉital diƐĐhaƌge feǁeƌ ƉaƟentƐ ǁeƌe aďle tŽ ǀiƐit the ƉŽƐt-I�h 
ĐliniĐ dƵe tŽ health-ƌelated ƉƌŽďleŵƐ than at ϯ ŵŽnthƐ ƉŽƐt I�h diƐĐhaƌge͘ �aƐed Žn theƐe 
ĮndingƐ ǁe ĐŽnĐlƵded that thŽƐe ƉaƟentƐ ǁhŽ ǀiƐited the ƉŽƐt-I�h ĐliniĐ ǁeƌe in ƌelaƟǀe 
gŽŽd health͘ WƌŽďaďlǇ͕ ƉaƟentƐ ǁith ǁŽƌƐe health and ŵŽƐt in need fŽƌ ƌehaďilitaƟŽn Đaƌe 
ǁeƌe inƐƵĸĐientlǇ ƌeaĐhed ǁith a ƉŽƐt-I�h ĐliniĐ͘ dheƌefŽƌe͕ ǁe ƉƌŽƉŽƐe Ɵŵing the ĮƌƐt 
ǀiƐit tŽ a ƉŽƐt-I�h ĐliniĐ tŽ ďe ƐĐhedƵled at ϯ ŵŽnthƐ aŌeƌ diƐĐhaƌge͘ �ddiƟŽnallǇ͕ the ƵƐe 
Žf tele-ŵediĐine Žƌ e-health teĐhniƋƵeƐ aƐ an alteƌnaƟǀe tŽ faĐe-tŽ-faĐe ĐŽnƐƵltaƟŽn ĐŽƵld 
ďe a ƐŽlƵƟŽn fŽƌ ƉaƟentƐ ǁhŽ aƌe Ƶnaďle tŽ ǀiƐit the ƉŽƐt-I�h ĐliniĐ͕ ďǇ ŵiniŵiǌing the 
ďaƌƌieƌƐ Žf diƐtanĐe͕ Ɵŵe͕ and ĐŽƐtƐ͘ �aƐed Žn an eaƌlǇ ƌeŵŽte aƐƐeƐƐŵent at ϭ ŵŽnth aŌeƌ 
hŽƐƉital diƐĐhaƌge͕ ƉaƟentƐ and ĐlŽƐe ƌelaƟǀeƐ ǁith ƐǇŵƉtŽŵƐ Žf WI�^ ĐŽƵld ďe diƌeĐtlǇ 
ƌefeƌƌed tŽ ŵediĐal͕ ƌehaďilitaƟŽn and allied health ƉƌŽfeƐƐiŽnalƐ fŽƌ fƵƌtheƌ diagnŽƐiƐ and 
taƌgeted tƌeatŵent͘ dhen͕ at ϯ ŵŽnthƐ ƉaƟentƐ ƐhŽƵld ǀiƐit the ƉŽƐt-I�h ĐliniĐ fŽƌ a ŵŽƌe 
ĐŽŵƉƌehenƐiǀe aƐƐeƐƐŵent͘

M E TH O D O L O G ICA L  CO N SID E R A TIO N S   
Study population   
dhe ƐtƵdieƐ in thiƐ theƐiƐ haǀe liŵited ƐaŵƉle ƐiǌeƐ dƵe tŽ Ɛeǀeƌal ƌeaƐŽnƐ͘ Inheƌent 
tŽ lŽngitƵdinal ƐtƵdieƐ Žf I�h ƐƵƌǀiǀŽƌƐ͕ ǁe ǁeƌe ĐŽnfƌŽnted ǁith a lŽǁ fŽllŽǁ-
ƵƉ ƌate dƵe tŽ high ƉŽƐt-I�h ŵŽƌďiditǇ and ŵŽƌtalitǇ͘ dhe lŽgiƐƟĐ eīŽƌt tŽ fŽllŽǁ 
ƉaƟentƐ aŌeƌ diƐĐhaƌge fƌŽŵ the hŽƐƉital͕ tŽ liŵit lŽƐƐ tŽ fŽllŽǁ-ƵƉ ǁaƐ eǆtenƐiǀe͕ 
ďƵt ƵnfŽƌtƵnatelǇ͕ ĐŽƵld nŽt Ɖƌeǀent lŽǁ attendanĐe ƌateƐ and liŵited ƐaŵƉle Ɛiǌe͘   
te alƐŽ fŽƵnd that ƉaƟentƐ͕ ǁhŽ ĐŽŵƉleted the ƋƵeƐƟŽnnaiƌeƐ and ǀiƐited the ƉŽƐt-I�h  
ĐliniĐ fŽƌ ŵeaƐƵƌeŵentƐ͕ ǁeƌe ƉaƟentƐ in ƌelaƟǀelǇ gŽŽd health ;ĐhaƉteƌ ϯ͕ ϰ͕ ϱ͕ ϲͿ͘  
dŽ iŵƉƌŽǀe eǆteƌnal ǀaliditǇ͕ ǁe ĐŽŵƉaƌed the ďaƐeline ĐhaƌaĐteƌiƐƟĐ Žf ƐtƵdǇ 
ƉaƌƟĐiƉantƐ and nŽn-ƌeƐƉŽndentƐ ;ĐhaƉteƌ ϯ͕ ϱͿ͕ and ďetǁeen ƉaƟentƐ Žn diīeƌent  
fŽllŽǁ-ƵƉ ŵŽŵentƐ ;ĐhaƉteƌ ϰͿ͘ �eĐaƵƐe nŽ diīeƌenĐeƐ ǁeƌe fŽƵnd͕ ǁe aƐƐƵŵe that ďiaƐ  
dƵe tŽ ƐeleĐƟŽn Žf ƉaƟentƐ ǁaƐ liŵited͘  
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Study design   
dhe ƉƌŽƐƉeĐƟǀe ŽďƐeƌǀaƟŽnal deƐign Žf ŽƵƌ ƐtƵdieƐ allŽǁed ƵƐ tŽ gain inƐight intŽ the 
ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ Žf I�h ƐƵƌǀiǀŽƌƐ fƌŽŵ ƐhŽƌtlǇ aŌeƌ I�h diƐĐhaƌge ƵƉ tŽ ϭ Ǉeaƌ theƌeaŌeƌ͘  
,Žǁeǀeƌ͕  in ŽƵƌ lŽngitƵdinal ƐtƵdǇ ĐŽŵƉaƌing ƉaƟentƐ ǁith and ǁithŽƵt I�h-�t ;ĐhaƉteƌ 
ϰͿ͕ the ƉŽƉƵlaƟŽn eǀalƵated at ϯ͕ ϲ and ϭϮ ŵŽnthƐ ĐŽnƐiƐted Žf diīeƌent ƐƵďgƌŽƵƉƐ aƐ a 
ƌeƐƵlt Žf death and lŽƐƐ tŽ fŽllŽǁ-ƵƉ͘ DƵe tŽ ƐŬeǁed data͕ ŵiǆed ŵŽdel analǇƐeƐ ǁeƌe nŽt 
attainaďle tŽ analǇǌe the ĐŽƵƌƐe Žf fƵnĐƟŽnal ƌeĐŽǀeƌǇ at diīeƌent Ɵŵe ƉŽintƐ͘   
�nŽtheƌ ŵethŽdŽlŽgiĐal ƐhŽƌtĐŽŵing iƐ that in ĐhaƉteƌ ϯ and ϰ ǁe did nŽt ĐŽlleĐt  
infŽƌŵaƟŽn Žn all ƉŽtenƟal ĐŽnfŽƵndeƌƐ ƐƵĐh aƐ fƵnĐƟŽning ƉƌiŽƌ tŽ I�h adŵiƐƐiŽn͕ 
ŵediĐal ĐŽŵƉliĐaƟŽnƐ and ƌehaďilitaƟŽn tƌeatŵent that ŵight haǀe aīeĐted the 
ĐŽƵƌƐe Žf ƌeĐŽǀeƌǇ aŌeƌ hŽƐƉital diƐĐhaƌge͘ &ƵƌtheƌŵŽƌe͕ ǁe did nŽt ĐŽƌƌeĐt fŽƌ 
ĐŽǀaƌiateƐ aƐ inteƌŵediate ďetǁeen I�h-�t and ƉhǇƐiĐal iŵƉaiƌŵentƐ͕ ƐƵĐh aƐ length 
Žf ƐtaǇ in the I�h͘ dhiƐ ŵight haǀe ƌeƐƵlted in ƌeƐidƵal ďiaƐ͘ ,Žǁeǀeƌ͕  ǁe aƐƐƵŵe 
that thiƐ had ŽnlǇ little eīeĐt Žn the ŽďƐeƌǀed aƐƐŽĐiaƟŽn ďetǁeen I�h-�t and 
ƉhǇƐiĐal iŵƉaiƌŵentƐ͕ ďeĐaƵƐe ǁe inĐlƵded a ĐŽntƌŽl gƌŽƵƉ and adũƵƐted fŽƌ a ƉƌiŽƌi 
ƐeleĐted ĐŽǀaƌiateƐ deƌiǀed fƌŽŵ the liteƌatƵƌe ƐƵĐh aƐ age͕ gendeƌ͕  ĐŽ-ŵŽƌďiditǇ͕ 
ƉƌeƐenĐe Žf ƐeƉƟĐ ƐhŽĐŬ͕ �W��,� Is ƐĐŽƌe and ŵaǆiŵal ^K&� ƐĐŽƌe dƵƌing adŵiƐƐiŽn͘  
 
Outcome measures  
In ŵŽƐt Žf ŽƵƌ ƐtƵdieƐ ǁe ƵƐed Ɛelf-ƌeƉŽƌted ƋƵeƐƟŽnnaiƌeƐ͕ tŽ aƐƐeƐƐ fƵnĐƟŽnal ƐtatƵƐ in 
I�h ƐƵƌǀiǀŽƌƐ͘ �lthŽƵgh͕ theƐe haǀe gŽŽd ƉƐǇĐhŽŵetƌiĐ ƉƌŽƉeƌƟeƐ and Ɖƌe-deĮned ĐƵt-
Žī ƐĐŽƌeƐ͕ iŵƉŽƌtant ŽƵtĐŽŵeƐ ƐƵĐh aƐ fƵnĐƟŽnal ĐaƉaĐitǇ in teƌŵƐ Žf ŵƵƐĐle Ɛtƌength͕ 
ǁalŬing endƵƌanĐe Žƌ ĐŽgniƟǀe fƵnĐƟŽning ĐannŽt ďe aƐƐeƐƐed ǁith ƋƵeƐƟŽnnaiƌeƐ͘ 
�eĐaƵƐe ƉhǇƐiĐal eǆaŵinaƟŽnƐ aƌe Ɵŵe ĐŽnƐƵŵing and ƌeƋƵiƌe eǆtenƐiǀe ƌeƐŽƵƌĐeƐ͕ ǁhiĐh 
Đan ďe an ŽďƐtaĐle fŽƌ ƉaƌƟĐiƉaƟŽn͕ theƐe ŵethŽdƐ ǁeƌe ŽnlǇ inĐlƵded in ƐŽŵe Žf ŽƵƌ 
ƐtƵdieƐ ;ĐhaƉteƌ Ϯ͕ ϰ and ϲͿ͘ ,Žǁeǀeƌ͕  dƵe tŽ liŵited and inĐŽŵƉlete data͕ ǁe did nŽt ƌeƉŽƌt 
Žn theƐe ŽƵtĐŽŵeƐ͘ dŽ ŵŽnitŽƌ the ƌeĐŽǀeƌǇ Žf iŵƉaiƌŵentƐ and liŵitaƟŽnƐ in aĐƟǀiƟeƐ 
Žǀeƌ Ɵŵe͕ ŽďũeĐƟǀe ŵeaƐƵƌeƐ Žf fƵnĐƟŽnal ĐaƉaĐitǇ ƐhŽƵld ďe ƵƐed in fƵtƵƌe ƐtƵdieƐ tŽ 
Žďtain iŵƉŽƌtant infŽƌŵaƟŽn͕ addiƟŽnallǇ tŽ ƉaƟent-ƌeƉŽƌted ŽƵtĐŽŵeƐ͘ 

Generalizability  
dhe geneƌaliǌaďilitǇ Žf ŽƵƌ ĮndingƐ ŵight ďe liŵited aƐ ŵŽƐt Žf the ƐtƵdieƐ inĐlƵded in thiƐ 
theƐiƐ ǁeƌe ĐŽndƵĐted in ŽnlǇ Žne ƵniǀeƌƐitǇ ŵediĐal Đenteƌ in the EetheƌlandƐ͘ �lƐŽ͕ in 
ŵŽƐt ƐtƵdieƐ͕ ƉaƌƟĐiƉantƐ ǁeƌe aƐƐeƐƐed at a Ɛingle Ɵŵe ƉŽint ŽnlǇ͘ ,Žǁeǀeƌ͕  ƐinĐe the 
ƉaƟent ĐhaƌaĐteƌiƐƟĐƐ Žf the ĐŽhŽƌtƐ in thiƐ theƐiƐ ǁeƌe ĐŽŵƉaƌaďle tŽ Žtheƌ ĐŽhŽƌt-ƐtƵdieƐ 
in I�h ƐƵƌǀiǀŽƌƐ in the EetheƌlandƐϯϭ-ϯϯ and Žtheƌ teƐteƌn ĐŽƵntƌieƐ͕ϲ͕ϭϯ͕ϯϰ͕ϯϱ ŽƵƌ ĮndingƐ Đan 
ďe ĐŽnƐideƌed ƌeƉƌeƐentaƟǀe fŽƌ I�h ƐƵƌǀiǀŽƌƐ͕ ǁhŽ haǀe ďeen ŵeĐhaniĐallǇ ǀenƟlated 
fŽƌ ŵŽƌe than ϰϴ hŽƵƌƐ͘ In ŽƵƌ ƉŽƐt-I�h- and ĐŽƉing ƐtƵdǇ ;ĐhaƉteƌ ϱ and ϲͿ͕ ƉaƟentƐ 
ǁith neƵƌŽlŽgiĐal diƐeaƐe aƐ adŵiƐƐiŽn diagnŽƐiƐ͕ and ƉaƟentƐ ǁhŽ ǁeƌe tƌanƐfeƌƌed 



ϭϯϬ

 GEN
ERAL DISCU

SSIO
N

        7

tŽ ƌehaďilitaƟŽn faĐiliƟeƐ ǁeƌe eǆĐlƵded͕ ƉŽtenƟallǇ liŵiƟng the geneƌaliǌaďilitǇ Žf ŽƵƌ 
ĮndingƐ͘ te hǇƉŽtheƐiǌe that the ƉƌeǀalenĐe and ƐeǀeƌitǇ Žf iŵƉaiƌŵentƐ͕ liŵitaƟŽnƐ and 
ƌeƐtƌiĐƟŽnƐ ŵight ďe eǀen higheƌ in thŽƐe ƉaƟentƐ ǁhŽ ǁeƌe tƌanƐfeƌƌed tŽ a ƌehaďilitaƟŽn 
faĐilitǇ͘ te ƌeĐŽŵŵend that thiƐ aƐƐƵŵƉƟŽn ƐhŽƵld ďe inǀeƐƟgated in fƵtƵƌe ƌeƐeaƌĐh͘

CL IN ICA L  IM PL ICA TIO N S   
dhe ƐtƵdieƐ in thiƐ theƐiƐ ƉƌŽǀide iŵƉŽƌtant infŽƌŵaƟŽn aďŽƵt the iŵƉaĐt Žf  
I�h-ƐtaǇ Žn fƵnĐƟŽning in ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͘ DanǇ I�h ƐƵƌǀiǀŽƌƐ haǀe ƐhŽƌt-  
and lŽng-teƌŵ fƵnĐƟŽnal iŵƉaiƌŵentƐ͕ liŵitaƟŽnƐ in aĐƟǀiƟeƐ and ƌeƐtƌiĐƟŽnƐ in  
ƉaƌƟĐiƉaƟŽn aƐ Ɖaƌt Žf WI�^͕ ǁhiĐh in tƵƌn ƌeƐƵltƐ in a higheƌ ďƵƌden Žf Đaƌe fŽƌ  
ĐlŽƐe ƌelaƟǀeƐ͘ �ddiƟŽnallǇ͕ a ŵaũŽƌitǇ Žf I�h ƐƵƌǀiǀŽƌƐ dŽ nŽt ƌeĐeiǀe adeƋƵate  
ƌehaďilitaƟŽn tƌeatŵent aŌeƌ diƐĐhaƌge fƌŽŵ the hŽƐƉital͘  
DƵĐh ƌeƐeaƌĐh Žn ŽƵtĐŽŵe aŌeƌ ĐƌiƟĐal illneƐƐ haƐ ďeen ƉƵďliƐhed the laƐt Įǀe ǇeaƌƐ 
illƵƐtƌaƟng an inĐƌeaƐe in ƐĐienƟĮĐ inteƌeƐt in thiƐ aƌea͘ KƵƌ ĮndingƐ add iŵƉŽƌtant 
infŽƌŵaƟŽn tŽ ĐƵƌƌent ŬnŽǁledge ƌegaƌding the natƵƌe and ĐŽŵƉleǆitǇ Žf ƉhǇƐiĐal͕ 
ŵental and ĐŽgniƟǀe ĐŽnƐeƋƵenĐeƐ Žf I�h ƐtaǇ in ƐƵƌǀiǀŽƌƐ and theiƌ faŵilieƐ͘ dŽ ƐhŽǁ the 
iŵƉaĐt Žf I�h-ƐtaǇ Žn dailǇ fƵnĐƟŽning and diƐaďilitǇ͕ and tŽ giǀe diƌeĐƟŽnƐ fŽƌ taƌgeted 
ƌehaďilitaƟŽn inteƌǀenƟŽnƐ͕ ǁe haǀe ĐategŽƌiǌed the fƌeƋƵentlǇ ŽĐĐƵƌƌing ƐǇŵƉtŽŵƐ Žf 
WI�^ aĐĐŽƌding tŽ the tŽƌld ,ealth KƌganiǌaƟŽn͛Ɛ ;t,KͿ InteƌnaƟŽnal �laƐƐiĮĐaƟŽn Žf 
&ƵnĐƟŽning͕ diƐaďilitǇ and health ;I�&Ϳ ;&igƵƌe ϳ͘ ϭͿ͘ 

�lthŽƵgh Đleaƌ Đƌiteƌia fŽƌ the eaƌlǇ idenƟĮĐaƟŽn Žf I�h ƐƵƌǀiǀŽƌƐ at ƌiƐŬ fŽƌ ƉŽŽƌ fƵnĐƟŽnal 
ŽƵtĐŽŵe aƌe laĐŬing in liteƌatƵƌe͕ ǁe fŽƵnd that ƉaƟentƐ ǁith ƉƌŽlŽnged I�h-ƐtaǇ͕ lŽngeƌ 
dƵƌaƟŽn Žf ŵeĐhaniĐal ǀenƟlaƟŽn͕ andͬŽƌ I�h-�t͕ haǀe a higheƌ ƌiƐŬ Žf ƐhŽƌt- and lŽng-
teƌŵ fƵnĐƟŽnal iŵƉaiƌŵentƐ͕ liŵitaƟŽnƐ in aĐƟǀiƟeƐ and ƌeƐtƌiĐƟŽnƐ in ƉaƌƟĐiƉaƟŽn͘ 
dheƐe ĮndingƐ iŵƉlǇ that ƐƵĐh ƉaƟentƐ ƐhŽƵld ďe ĐlŽƐelǇ ŵŽnitŽƌed aŌeƌ diƐĐhaƌge 
fƌŽŵ the I�h tŽ iniƟate adeƋƵate ƌehaďilitaƟŽn tƌeatŵent in Ɵŵe tŽ ŽƉƟŵallǇ ƐƵƉƉŽƌt 
theiƌ ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ͘ WaƟentƐ ǁith an eŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle ŵaǇ haǀe the 
gƌeateƐt need fŽƌ taƌgeted ƉƐǇĐhŽ-edƵĐaƟŽnal inteƌǀenƟŽnƐ and ƐhŽƵld ďe idenƟĮed 
eaƌlǇ aŌeƌ diƐĐhaƌge fƌŽŵ hŽƐƉital tŽ faĐilitate theiƌ ƌeĐŽǀeƌǇ͘ WŽƐt-I�h ĐliniĐƐ aƌe ƵƐefƵl 
tŽ idenƟfǇ ƐǇŵƉtŽŵƐ Žf WI�^͕ and tŽ ŵŽnitŽƌ the lŽng-teƌŵ ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ aŌeƌ 
hŽƐƉital diƐĐhaƌge͕ ƵƐing Ɛtandaƌdiǌed ĐŽŵƉƌehenƐiǀe aƐƐeƐƐŵentƐ͘ �aƌlǇ in-hŽƐƉital ƌiƐŬ 
ƐtƌaƟĮĐaƟŽn fŽllŽǁed ďǇ a ƉŽƐt-I�h ĐliniĐ eǀalƵaƟŽn ϭ tŽ ϯ ŵŽnthƐ aŌeƌ hŽƐƉital diƐĐhaƌge 
iƐ a ďeneĮĐial aƉƉƌŽaĐh tŽ iŵƉƌŽǀe the ĐŽnƟnƵƵŵ Žf taƌgeted Đaƌe aŌeƌ ĐƌiƟĐal illneƐƐ͘   
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   &igure ϳ͘ϭ   �ategŽƌiǌaƟŽn Žf ĐŽŵƉŽnentƐ Žf WI�^ aĐĐŽƌding tŽ the I�& fƌaŵeǁŽƌŬ
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Strategies to improve outcome  
dŽ aĐhieǀe the ďeƐt lŽng-teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe in I�h ƐƵƌǀiǀŽƌƐ ǁith ƐǇŵƉtŽŵƐ Žf WI�^͕ 
tǁŽ ǀalƵaďle ƐtƌategieƐ Đan ďe diƐƟngƵiƐhed͗ ƉƌeǀenƟŽn and tƌeatŵent͘ InteƌǀenƟŽnƐ 
that addƌeƐƐ ƉƌeǀenƟŽn Žƌ ŵiƟgaƟŽn Žf I�h-ƌelated ƐǇŵƉtŽŵƐ ƉaƌƟĐƵlaƌlǇ fŽĐƵƐ Žn the 
ƌedƵĐƟŽn Žf ƌiƐŬ faĐtŽƌƐ͕ ƐƵĐh aƐ iŵŵŽďiliǌaƟŽn͕ ƐedaƟŽn͕ ŵediĐaƟŽn͕ deliƌiƵŵ͕ ƐeƉƐiƐ͕ 
ŵƵlƟ-Žƌgan failƵƌe͕ �ZD^͕ hǇƉŽglǇĐeŵia͕ hǇƉŽǆia͕ length Žf ŵeĐhaniĐal ǀenƟlaƟŽn͕ 
and length Žf ƐtaǇ in the I�h͘ϰ͕ϯϲ͕ϯϳ dŽ ŵiniŵiǌe the liŬelihŽŽd Žf deǀelŽƉing WI�^͕ the 
aƉƉliĐaƟŽn Žf the ���D�&', ďƵndle haƐ ďeen ƉƌŽŵŽted͕ϯϴ-ϰϭ ǁhiĐh addƌeƐƐeƐ diīeƌent 
aƐƉeĐtƐ Žf ƌiƐŬ ƌedƵĐƟŽn and tƌeatŵent ŽƉƟŽnƐ͕ ƐƵĐh aƐ AiƌǁaǇ ŵanageŵent͕ Bƌeathing 
tƌialƐ͕ CŽŽƌdinaƟŽn Žf Đaƌe͕ DeliƌiƵŵ aƐƐeƐƐŵent͕ EaƌlǇ ŵŽďiliǌaƟŽn and ƌehaďilitaƟŽn͕ 
FaŵilǇ inǀŽlǀeŵent͕ FŽllŽǁ-ƵƉ ƌefeƌƌalƐ and FƵnĐƟŽnal ƌeĐŽnĐiliaƟŽn͕ GŽŽd handŽī 
ĐŽŵŵƵniĐaƟŽn and HandŽƵt ŵateƌialƐ Žn WI�^ and WI�^-&͘  �aƌlǇ aŵďƵlaƟŽn and eaƌlǇ 
ƉhǇƐiĐal and ŽĐĐƵƉaƟŽnal ƌehaďilitaƟŽn aƌe ďeneĮĐial tŽ iŵƉƌŽǀe ƉhǇƐiĐal fƵnĐƟŽning 
and deĐƌeaƐe ĐŽgniƟǀe iŵƉaiƌŵentƐ and ƉƐǇĐhiatƌiĐ ŵŽƌďiditǇ͘ϰϮ-ϰϳ ,Žǁeǀeƌ͕  ƌehaďilitaƟŽn 
Đaƌe ƐhŽƵld alƐŽ ďe intenƐiǀelǇ ĐŽnƟnƵed aŌeƌ diƐĐhaƌge fƌŽŵ I�h͘ dheƌefŽƌe͕ ǁe 
ƉƌŽƉŽƐe a ƐtƌƵĐtƵƌed͕ ƐteƉƉed Đaƌe ƌehaďilitaƟŽn aƉƉƌŽaĐh͕ ǁhiĐh ƐhŽƵld Ɛtaƌt aƐ ƐŽŽn 
aƐ ĐliniĐallǇ ƉŽƐƐiďle ǁithin the I�h͕ and ďe ĐŽnƟnƵed thƌŽƵghŽƵt the ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ͘Ϯϱ 
^ƵĐh an aƉƉƌŽaĐh ƌeƋƵiƌeƐ an inteƌdiƐĐiƉlinaƌǇ teaŵ Žf health Đaƌe ƉƌŽfeƐƐiŽnalƐ 
ǁith the aƉƉƌŽƉƌiate ĐŽŵƉetenĐieƐ tŽ ĐŽŽƌdinate the ƉaƟentƐ͛ ƌehaďilitaƟŽn Đaƌe 
ƉathǁaǇ͗ dŽĐtŽƌƐ͕ nƵƌƐeƐ͕ ƌehaďilitaƟŽn ƉhǇƐiĐianƐ͕ ƉhǇƐiĐal theƌaƉiƐtƐ͕ ŽĐĐƵƉaƟŽnal 
theƌaƉiƐtƐ͕ ƉƐǇĐhŽlŽgiƐtƐ͕ ƐŽĐial ǁŽƌŬeƌƐ͕ ƐƉeeĐh theƌaƉiƐtƐ͕ and dieƟĐianƐ͘   
'iǀen the faĐt that thiƐ theƐiƐ fŽĐƵƐeƐ Žn fƵnĐƟŽning aŌeƌ I�h diƐĐhaƌge͕ and that 
eaƌlǇ ƌehaďilitaƟŽn inteƌǀenƟŽnƐ in the I�h haǀe ďeen eǆtenƐiǀelǇ deƐĐƌiďed in the   
liteƌatƵƌe͕ϯϴ͕ϯϵ͕ϰϴ ŽƵƌ ƌeĐŽŵŵendaƟŽnƐ fŽƌ a ƌehaďilitaƟŽn Đaƌe ƉathǁaǇ fŽƌ I�h ƐƵƌǀiǀŽƌƐ 
taƌget the ƉeƌiŽd after diƐĐhaƌge fƌŽŵ the I�h͘ &igƵƌe ϳ͘ Ϯ illƵƐtƌateƐ the ƉƌŽƉŽƐed   
ƐteƉƉed Đaƌe ƌehaďilitaƟŽn ƉathǁaǇ͘   
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Zecommendations for an interdisciplinary stepped care rehabilitation pathǁay for ICU- 
surǀiǀors aŌer discharge from ICU

During hospital stay  
IdeallǇ͕ all I�h ƐƵƌǀiǀŽƌƐ ǁhŽ haǀe ďeen ǀenƟlated fŽƌ ŵŽƌe than ϰϴ hŽƵƌƐ aƌe aƐƐeƐƐed aŌeƌ 
diƐĐhaƌge fƌŽŵ I�h tŽ idenƟfǇ ƉaƟentƐ ǁith ƌehaďilitaƟŽn needƐ͘ dhe ƐhŽƌtened ǀeƌƐiŽn Žf 
the I�&-ĐheĐŬliƐt ;Waƌt ϭa͗ iŵƉaiƌŵentƐ Žf ďŽdǇ fƵnĐƟŽnƐ and Waƌt Ϯ͗ aĐƟǀitǇ liŵitaƟŽnƐ 
and ƉaƌƟĐiƉaƟŽn ƌeƐtƌiĐƟŽnƐͿ ĐŽƵld ďe ƵƐefƵl fŽƌ the ƉƌiŵaƌǇ ƐĐƌeening͘ Kn indiĐaƟŽn͕ 
ƉaƟentƐ ǁith ŵƵlƟƉle Žƌ ŵŽƌe Ɛeǀeƌe iŵƉaiƌŵentƐ and fƵnĐƟŽnal liŵitaƟŽnƐ aƌe aƐƐeƐƐed 
ŵŽƌe ĐŽŵƉƌehenƐiǀelǇ͘ &Žƌ that ƉƵƌƉŽƐe͕ ǁe ƐƵggeƐt the ƵƐe Žf the ǀalid ƐĐƌeening 
inƐtƌƵŵentƐ ǁith Ɖƌe-deĮned ĐƵt-Žī ƉŽintƐ ƵƐed in ŽƵƌ ƉŽƐt-I�h ĐliniĐ ƐtƵdǇ͘ �lthŽƵgh͕ 
ǁe did nŽt inǀeƐƟgate the ƉƐǇĐhŽŵetƌiĐ ƉƌŽƉeƌƟeƐ Žf the ŵeaƐƵƌeŵent inƐtƌƵŵentƐ͕ ǁe 
fŽƵnd that theƐe inƐtƌƵŵentƐ ǁeƌe ƐƵitaďle in ĐliniĐal ƉƌaĐƟĐe tŽ deteĐt ƐǇŵƉtŽŵƐ Žf WI�^ 
in I�h ƐƵƌǀiǀŽƌƐ and theiƌ ĐlŽƐe ƌelaƟǀeƐ dƵƌing the ĮƌƐt Ǉeaƌ aŌeƌ diƐĐhaƌge fƌŽŵ I�h͘   
 
'iǀen that ŵŽƌe than thƌee-ƋƵaƌteƌ Žf the ƉaƟentƐ in ŽƵƌ ƐtƵdǇ ƉŽƉƵlaƟŽn ǁeƌe ƐeǀeƌelǇ Žƌ 
tŽtallǇ deƉendent in ďaƐiĐ �D> in the ĮƌƐt ǁeeŬ aŌeƌ I�h diƐĐhaƌge͕ ƌehaďilitaƟŽn tƌeatŵent 
ƐhŽƵld taƌget gaining indeƉendenĐe in ƉeƌfŽƌŵing dailǇ aĐƟǀiƟeƐ͕ ƐƵĐh aƐ Ɛelf-Đaƌe͕ eaƟngͬ
dƌinŬing͕ ŵŽďiliǌing ŽƵt Žf ďed͕ and aŵďƵlaƟŽn͘ WhǇƐiĐal theƌaƉǇ ƐhŽƵld fŽĐƵƐ Žn ŵƵƐĐle 
Ɛtƌengthening͕ ŵaintaining Žƌ iŵƉƌŽǀing ũŽint ŵŽďilitǇ͕ iŵƉƌŽǀing ǁalŬing aďilitǇ͕ and 
iŵƉƌŽǀing ĐaƌdiŽ-ƉƵlŵŽnaƌǇ endƵƌanĐe͘ �aƐed Žn the eǀidenĐe-ďaƐed ƌeĐŽŵŵendaƟŽnƐ 
fŽƌ ƉhǇƐiĐal theƌaƉǇ in intenƐiǀe Đaƌe ƵnitƐ ďǇ ^ŽŵŵeƌƐ et al͘ ;ϮϬϭϰͿ͕ϰϴ and ŽƵƌ ƐtƵdǇ 
eǆƉeƌienĐeƐ͕ ǁe ƐƵggeƐt the fŽllŽǁing inƐtƌƵŵentƐ tŽ aƐƐeƐƐ ƉhǇƐiĐal fƵnĐƟŽning dƵƌing 
the enƟƌe ĐŽƵƌƐe Žf ƌeĐŽǀeƌǇ͗ DediĐal ZeƐeaƌĐh �ŽƵnĐil ƐƵŵ ƐĐŽƌe ;DZ�-^^Ϳ and hand 
gƌiƉ Ɛtƌength dǇnaŵŽŵetƌǇ ;:aŵaƌͿ tŽ aƐƐeƐƐ ŵƵƐĐle Ɛtƌength͕ ƌange Žf ŵŽƟŽn ;ZKDͿ 
aƐƐeƐƐŵent tŽ aƐƐeƐƐ ŵŽďilitǇ Žf ũŽintƐ͕ the ;DŽdiĮedͿ EŽƫnghaŵ ^enƐŽƌǇ �ƐƐeƐƐŵent 
;E^�Ϳ fŽƌ ƐenƐŽƌǇ fƵnĐƟŽnƐ͕ EƵŵeƌiĐ ZaƟng ^Đale ;EZ^Ϳ tŽ aƐƐeƐƐ Ɖain͕ DŽdiĮed &aƟgƵe 
InǀentŽƌǇ ;D&IͿ fŽƌ faƟgƵe͕ and the D� DŽƌtŽn DŽďilitǇ Indeǆ ;D�DDIͿ tŽ aƐƐeƐƐ aĐƟǀiƟeƐ 
ƐƵĐh aƐ tƌanƐfeƌƐ͕ Ɛiƫng ďalanĐe͕ Ɛtanding͕ ǁalŬing͕ and ũƵŵƉing͘ In ƉaƟentƐ ǁhŽ aƌe 
nŽt aďle tŽ ǁalŬ indeƉendentlǇ͕ the &ƵnĐƟŽnal �ŵďƵlaƟŽn �ategŽƌieƐ ;&��Ϳ ƐhŽƵld ďe 
ƵƐed͘ In ƉaƟentƐ ǁhŽ Đan ǁalŬ indeƉendentlǇ ǁith a ǁalŬing aid ;&�� ϯͿ͕ the tǁŽ Žƌ Ɛiǆ 
DinƵte talŬ-deƐt ;Ϯ Dtdͬ ϲDtdͿ͕ and ϯϬ ƐeĐŽndƐ Đhaiƌ Ɛtand teƐt aƌe ǀalƵaďle ŵeaƐƵƌeƐ 
tŽ aƐƐeƐƐ and ŵŽnitŽƌ ĐhangeƐ in ǁalŬing ĐaƉaĐitǇ and Ɛet ƌehaďilitaƟŽn gŽalƐ͘ϰϵ͕ϱϬ  
�eƐideƐ the fŽĐƵƐ Žn liŵď ŵƵƐĐle fƵnĐƟŽn͕ alƐŽ ƌeƐƉiƌatŽƌǇ ŵƵƐĐleƐ ƐhŽƵld ďe addƌeƐƐed 
dƵƌing the ƌehaďilitaƟŽn ƉƌŽgƌaŵ͘ ZeƐƉiƌatŽƌǇ ŵƵƐĐle dǇƐfƵnĐƟŽn iƐ ŽďƐeƌǀed in ϴϬй Žf  
the ƉaƟentƐ ǁith I�h-�t͕ϱϭ ďƵt tŽ date little attenƟŽn haƐ ďeen giǀen tŽ ƐƉeĐiĮĐ  
inteƌǀenƟŽnƐ tŽ enhanĐe Ɛtƌength and endƵƌanĐe Žf the ƌeƐƉiƌatŽƌǇ ŵƵƐĐleƐ͘ϱϮ InƐƉiƌatŽƌǇ 
ŵƵƐĐle tƌaining ;IDdͿ ŵight ďe a ƉƌŽŵiƐing inteƌǀenƟŽn tŽ iŵƉƌŽǀe ƌeƐƉiƌatŽƌǇ ŵƵƐĐle  
fƵnĐƟŽn in ƉaƟentƐ ǁith I�h-�t͘ϭϭ͕ϱϯ
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In Žƌdeƌ tŽ Ɛet indiǀidƵal ƌehaďilitaƟŽn gŽalƐ͕ it iƐ alƐŽ iŵƉŽƌtant tŽ inǀentŽƌǇ͕  
ƌetƌŽƐƉeĐƟǀelǇ Žƌ ďǇ ƉƌŽǆǇ͕ the ƉaƟent͛Ɛ ƉƌeŵŽƌďid ;ƉhǇƐiĐal͕ ŵental͕ ĐŽgniƟǀeͿ 
fƵnĐƟŽnal ƐtatƵƐ͘ WƌeǀiŽƵƐ ƐtƵdieƐ ƐhŽǁed that health ƐtatƵƐ ƉƌiŽƌ tŽ I�h-adŵiƐƐiŽn 
haƐ a fƵndaŵental iŵƉaĐt Žn Žǀeƌall ƉŽƐt-I�h ƋƵalitǇ Žf life͘ϱϰ͕ϱϱ dhe <atǌ-�D>ϱϲ haƐ 
ƐhŽǁn tŽ ďe ƵƐefƵl tŽ inǀeƐƟgate the fƵnĐƟŽnal ƐtatƵƐ ƉƌiŽƌ tŽ I�h-adŵiƐƐiŽn͘ϱϳ dhe 
<atǌ �D> ƐhŽƵld alƐŽ ďe ƵƐed dƵƌing hŽƐƉital ƐtaǇ͕ tŽ ŵŽnitŽƌ the ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ͘ In 
ĐŽŵƉaƌiƐŽn ǁith the �aƌthel Indeǆ͕ ǁhiĐh haƐ ďeen deǀelŽƉed fŽƌ ƐtƌŽŬe ƉaƟentƐ͕ 
the <atǌ �D> iƐ ďƌŽadeƌ aƉƉliĐaďle fŽƌ geneƌal hŽƐƉital ƉaƟentƐ͘ >iŵitaƟŽnƐ in ďaƐiĐ 
and inƐtƌƵŵental ;IͿ�D> ƐhŽƵld ďe tƌeated ďǇ ŽĐĐƵƉaƟŽnal theƌaƉiƐtƐ͘ WaƟentƐ ǁith 
ƐƉeeĐh andͬŽƌ ƐǁallŽǁing diĸĐƵlƟeƐ ƐhŽƵld ďe fƵƌtheƌ aƐƐeƐƐed and tƌeated ďǇ ƐƉeeĐh 
theƌaƉiƐtƐ͘ DieƟĐianƐ ƐhŽƵld ďe inǀŽlǀed fŽƌ ƉaƟentƐ at ƌiƐŬ fŽƌ ƵndeƌnŽƵƌiƐhŵent͘ dhe 
DalnƵtƌiƟŽn hniǀeƌƐal ^Đƌeening dŽŽl ;Dh^dͿ iƐ feaƐiďle tŽ idenƟfǇ ƉaƟentƐ at ƌiƐŬ͘   
 
dhe high inĐidenĐe Žf ĐŽgniƟǀe iŵƉaiƌŵentƐ ;e͘g͕͘ ƉƌŽďleŵƐ ǁith ĐŽnĐentƌaƟŽn͕ attenƟŽn͕ 
and ƐhŽƌt ŵeŵŽƌǇ deĮĐitƐͿ ǁithin the ĮƌƐt ǁeeŬ aŌeƌ I�h diƐĐhaƌge iŵƉlieƐ͕ that 
ĐŽgniƟǀe tƌaining ďǇ an ŽĐĐƵƉaƟŽnal theƌaƉiƐt ƐhŽƵld alƐŽ ďe Ɛtaƌted eaƌlǇ tŽ iŵƉƌŽǀe 
the ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ͘ dhe Dini-Dental ^tate �ǆaŵinaƟŽn ;DD^�Ϳ iƐ a ĐŽŵŵŽnlǇ ƵƐed 
ƐĐƌeening teƐt in ďŽth ĐliniĐal ƉƌaĐƟĐe and ƌeƐeaƌĐh tŽ idenƟfǇ ĐŽgniƟǀe deĮĐitƐ͘ϱϴ-ϲϭ   
In ƉaƟentƐ ǁith ƐignƐ Žf ŵŽŽd diƐtƵƌďanĐeƐ͕ the ,ŽƐƉital �nǆietǇ and DeƉƌeƐƐiŽn ^Đale  
;,�D^Ϳ Đan ďe ƵƐed tŽ idenƟfǇ ŵental health ƉƌŽďleŵƐ ;i͘e͕͘ anǆietǇ andͬŽƌ deƉƌeƐƐiŽnͿ͘  
dhiƐ Ɛelf-ƌeƉŽƌted ƋƵeƐƟŽnnaiƌe Đan ďe adŵiniƐteƌed ďǇ nƵƌƐeƐ Žƌ ƉhǇƐiĐalͬŽĐĐƵƉaƟŽnal 
theƌaƉiƐtƐ͘ WaƟentƐ ǁith ƐǇŵƉtŽŵƐ Žf anǆietǇ andͬŽƌ deƉƌeƐƐiŽn ;,�D^ dŽŵain ƐĐŽƌe шϴͿ 
ƐhŽƵld ďe ƌefeƌƌed tŽ a ƉƐǇĐhŽlŽgiƐt͕ ƉƐǇĐhiatƌiƐt Žƌ ƐŽĐial ǁŽƌŬeƌ fŽƌ fƵƌtheƌ  
diagnŽƐiƐ and tƌeatŵent͘ �ŽgniƟǀe and ƉƐǇĐhŽlŽgiĐal ƐeƋƵelae Đan iŵƉaĐt ƐƵƌǀiǀŽƌƐ͛  
ĐaƉaĐiƟeƐ tŽ ƌe-integƌate intŽ tƌadiƟŽnal faŵilǇ and ƐŽĐietal ƌŽleƐ aƐ ǁell aƐ  
aĐƟǀelǇ engaging in theiƌ ƌeĐŽǀeƌǇ͘   
�eƐideƐ taƌgeted ƉƐǇĐhŽlŽgiĐal ŵethŽdƐ tŽ addƌeƐƐ ŵental health ƉƌŽďleŵƐ ;e͘g͕͘ 
ƉƐǇĐhŽ-edƵĐaƟŽnal inteƌǀenƟŽnƐ and Ɛelf-ŵanageŵent ƐtƌategieƐͿ͕ the ƵƐe Žf 
ƉŽƐiƟǀe ƐƵggeƐƟŽn teĐhniƋƵeƐ and aĐƟǀelǇ engaging I�h ƉaƟentƐ in theiƌ tƌeatŵent 
aƐ eaƌlǇ aƐ ƉŽƐƐiďle͕ haǀe ďeen ƌeĐŽŵŵended͘ϲϮ �ddiƟŽnallǇ͕ ƉƌŽǀiding infŽƌŵaƟŽn 
aďŽƵt WI�^͕ ƵƐing I�h diaƌieƐ͕ Žīeƌing Ɛelf-diƌeĐted ƌehaďilitaƟŽn ŵanƵalƐ͕ and 
inǀŽlǀing faŵilǇ ŵeŵďeƌƐ in the Đaƌe ƉƌŽĐeƐƐ ǁill helƉ in aĐĐeƉƟng and anƟĐiƉaƟng 
the lŽng-teƌŵ ĐŽƵƌƐe Žf ƌeĐŽǀeƌǇ and ƌedƵĐing the ƌiƐŬ Žf WI�^-&͘  In that ĐŽnteǆt͕ ĐlŽƐe 
ƌelaƟǀeƐ ƐhŽƵld ďe ŽďƐeƌǀed ĐaƌefƵllǇ͕ and ďe ƐĐƌeened fŽƌ ŵental health ƉƌŽďleŵƐ 
;,�D^Ϳ͕ in Žƌdeƌ tŽ idenƟfǇ WI�^-& and tŽ faĐilitate ƐƵƉƉŽƌt Žƌ tƌeatŵent͘   
 
DƵƌing hŽƐƉital ƐtaǇ͕ I�h ƐƵƌǀiǀŽƌƐ ƐhŽƵld ďe ĐlŽƐelǇ ŵŽnitŽƌed ďǇ the ŵeŵďeƌƐ Žf the 
inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn teaŵ͕ tŽ eǀalƵate the ƐhŽƌt-teƌŵ ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ and tŽ 
Ɛet indiǀidƵal ƌehaďilitaƟŽn gŽalƐ͘
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Before discharge from the hospital  
�efŽƌe hŽƐƉital diƐĐhaƌge͕ the ĐliniĐal aƐƐeƐƐŵent ;ƉhǇƐiĐal͕ ŵental͕ ĐŽgniƟǀeͿ ƐhŽƵld ďe 
ƌeƉeated ďǇ the inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn teaŵ͕ and indiǀidƵal ƌehaďilitaƟŽn gŽalƐ 
ƐhŽƵld ďe ƌeǀieǁed and ƵƉdated in Žƌdeƌ tŽ deĐide ǁhiĐh tƌeatŵent ƐhŽƵld ďe ĐŽnƟnƵed 
aŌeƌ hŽƐƉital diƐĐhaƌge͘ WaƟentƐ ǁith ƐŽlelǇ ŵŽtŽƌ͕  ĐŽgniƟǀe Žƌ ŵental iŵƉaiƌŵentƐ 
ĐŽƵld ďe ƌefeƌƌed tŽ ƉƌiŵaƌǇ healthĐaƌe ƉƌŽfeƐƐiŽnalƐ͘ WaƟentƐ ǁith ŵƵlƟƉle Žƌ ĐŽŵƉleǆ 
ƌehaďilitaƟŽn needƐ ;e͘g͕͘ ƉaƟentƐ ǁith I�h-�t in ĐŽŵďinaƟŽn ǁith ĐŽgniƟǀe Žƌ ŵental 
ƉƌŽďleŵƐͿ ŵƵƐt ďe ƌefeƌƌed tŽ ŵƵlƟdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn faĐiliƟeƐ ;e͘g͕͘ ƌehaďilitaƟŽn 
Đenteƌ͕  nƵƌƐing hŽŵeͿ Žƌ ŽƵtƉaƟent ƌehaďilitaƟŽn ƐeƌǀiĐeƐ͘ 

At 1-3 months after hospital discharge  
Kne ŵŽnth aŌeƌ hŽƐƉital diƐĐhaƌge͕ I�h ƐƵƌǀiǀŽƌƐ ƐhŽƵld ďe ĐŽntaĐted ďǇ teleƉhŽne 
Žƌ e-health aƉƉliĐaƟŽnƐ fŽƌ ƐĐƌeening Žf ƌeŵaining Žƌ neǁ I�h-ƌelated ƉƌŽďleŵƐ in 
dailǇ fƵnĐƟŽning͕ and tŽ eǀalƵate ǁhetheƌ the Žīeƌed Đaƌe iƐ ƐƵĸĐient Žƌ that ƌefeƌƌal 
fŽƌ addiƟŽnal ƌehaďilitaƟŽn Đaƌe iƐ needed͘ dhƌee ŵŽnthƐ aŌeƌ hŽƐƉital diƐĐhaƌge͕ I�h 
ƐƵƌǀiǀŽƌƐ and theiƌ ĐlŽƐe ƌelaƟǀeƐ ƐhŽƵld ďe inǀited fŽƌ fŽllŽǁ-ƵƉ in a ƉŽƐt-I�h ĐliniĐ fŽƌ a 
ĐŽŵƉƌehenƐiǀe aƐƐeƐƐŵent͘ dhiƐ Ɵŵing iƐ in aĐĐŽƌdanĐe ǁith ƌeĐŽŵŵendaƟŽnƐ fƌŽŵ the 
liteƌatƵƌe͕Ϯϱ͕ϲϯ and enaďleƐ ƉaƟentƐ tŽ ƌeŇeĐt Žn theiƌ ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ͕ and tŽ deteƌŵine 
anǇ ƉhǇƐiĐal͕ ŵental Žf ĐŽgniƟǀe iŵƉaiƌŵentƐ that ǁeƌe nŽt ƉƌeƐent Žƌ ƌeĐŽgniǌed dƵƌing 
hŽƐƉital ƐtaǇ͘ �lƐŽ͕ ƋƵeƐƟŽnƐ aďŽƵt the ƐtaǇ in I�h ƐhŽƵld ďe diƐĐƵƐƐed͕ and theƌe ƐhŽƵld 
ďe the ƉŽƐƐiďilitǇ tŽ ǀiƐit the I�h fŽƌ the ŵental ƉƌŽĐeƐƐing Žf the I�h-eǆƉeƌienĐe͘   
dhe ƉŽƐt-I�h ĐliniĐ ƐhŽƵld ďe ƌƵn ďǇ an I�h-nƵƌƐe and a ƐeniŽƌ ƉhǇƐiĐal theƌaƉiƐt ǁŽƌŬing in 
the I�h in Žƌdeƌ tŽ eǀalƵate ďŽth the tƌeatŵent ƉeƌiŽd in the I�h and the ŽngŽing ƌeĐŽǀeƌǇ 
ƉƌŽĐeƐƐ͘ In addiƟŽn tŽ the ĐliniĐal aƐƐeƐƐŵent dƵƌing hŽƐƉital ƐtaǇ͕ at ϯ ŵŽnthƐ aŌeƌ I�h 
diƐĐhaƌge͕ ƉŽƐt-tƌaƵŵaƟĐ ƐtƌeƐƐ͕ ĐŽƉing ƐtǇle͕ dailǇ fƵnĐƟŽning͕ and ƋƵalitǇ Žf life ƐhŽƵld 
ďe aƐƐeƐƐed͘ dhe dƌaƵŵa ^Đƌeening YƵeƐƟŽnnaiƌe ;d^YͿ͕ �ŽƉing InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl 
^itƵaƟŽnƐ ;�I^^-ϮϭͿ͕ ^iĐŬneƐƐ IŵƉaĐt WƌŽĮle ;^IWϲϴͿ͕ and ^hŽƌt-&Žƌŵ ,ealth ^ƵƌǀeǇ ;^&-ϯϲͿ 
ĐŽƵld ďe ƵƐed fŽƌ thiƐ ƉƵƌƉŽƐe͘ DŽƌeŽǀeƌ͕  eŵƉlŽǇŵent and ƉaƌƟĐiƉaƟŽn iƐƐƵeƐ ;e͘g͕͘ ƌetƵƌn 
tŽ ǁŽƌŬ͕ ƌeĐƌeaƟŽn and leiƐƵƌeͿ ƐhŽƵld ďe eǀalƵated͘ &ƵnĐƟŽnal ĐaƉaĐitǇ in teƌŵƐ Žf ŵƵƐĐle 
Ɛtƌength͕ ǁalŬing endƵƌanĐe and ĐŽgniƟǀe fƵnĐƟŽning ƐhŽƵld ďe ŵeaƐƵƌed ǁith the Ɛaŵe 
inƐtƌƵŵentƐ aƐ dƵƌing hŽƐƉital ƐtaǇ͕ in Žƌdeƌ tŽ eǀalƵate the ƌeĐŽǀeƌǇ ƉƌŽgƌeƐƐ͘ thile the 
ƌehaďilitaƟŽn tƌeatŵent in hŽƐƉital iƐ ƉƌiŵaƌǇ fŽĐƵƐed Žn iŵƉaiƌŵentƐ in ďŽdǇ fƵnĐƟŽnƐ 
and liŵitaƟŽnƐ in aĐƟǀiƟeƐ͕ in the eaƌlǇ ƉeƌiŽd aŌeƌ hŽƐƉital diƐĐhaƌge͕ the ƌehaďilitaƟŽn 
Đaƌe ƐhŽƵld ƐhiŌ ŵŽƌe tŽǁaƌdƐ aĐƟǀitǇ liŵitaƟŽnƐ and ƌeƐtƌiĐƟŽnƐ in ƉaƌƟĐiƉaƟŽn͘   
 
In ĐlŽƐe ƌelaƟǀeƐ ŵental health͕ Đaƌegiǀeƌ ďƵƌden͕ and iƐƐƵeƐ ƌegaƌding eŵƉlŽǇŵent  
and ƐŽĐial life ƐhŽƵld ďe addƌeƐƐed tŽ idenƟfǇ ƐǇŵƉtŽŵƐ Žf WI�^-& and tŽ faĐilitate  
aƉƉƌŽƉƌiate ƐƵƉƉŽƌt͘ dhe ,�D^͕ d^Y͕ �aƌegiǀeƌ ^tƌain Indeǆ ;�^IͿ͕ and fƵƌtheƌ anaŵneƐƟĐ  
ƋƵeƐƟŽnƐ ƐhŽƵld ďe ƵƐed fŽƌ thiƐ ƉƵƌƉŽƐe͕ ƌeƐƉeĐƟǀelǇ͘   
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At 6-12 months after hospital discharge  
�etǁeen ϲ and ϭϮ ŵŽnthƐ aŌeƌ diƐĐhaƌge fƌŽŵ I�h͕ the ƉŽƐt-I�h ĐliniĐ ƐĐƌeening ƐhŽƵld 
ďe ƌeƉeated in Žƌdeƌ tŽ eǀalƵate the lŽng-teƌŵ fƵnĐƟŽnal ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ͕ ƵƉdate 
ƌehaďilitaƟŽn gŽalƐ͕ and tŽ ƌefeƌ ƉaƟentƐ fŽƌ aƉƉƌŽƉƌiate Đaƌe͕ if neĐeƐƐaƌǇ͘ �lƐŽ͕ ƉaƟentƐ 
ǁhŽ ǁeƌe tƌanƐfeƌƌed tŽ a ƌehaďilitaƟŽn faĐilitǇ͕ and ǁhŽ ǁeƌe nŽt aďle tŽ ǀiƐit the ƉŽƐt-
I�h ĐliniĐ at ϯ ŵŽnthƐ͕ ƐhŽƵld ďe ƐĐhedƵled fŽƌ a ƉŽƐt-I�h ƐĐƌeening aŌeƌ theǇ haǀe ďeen 
diƐĐhaƌged hŽŵe͕ in Žƌdeƌ tŽ idenƟfǇ ƵnanƟĐiƉated ƉhǇƐiĐal͕ ŵental Žƌ ĐŽgniƟǀe ŵŽƌďiditǇ 
ƌelated tŽ theiƌ I�h-ƐtaǇ͘ dhiƐ ƌeaƐƐeƐƐŵent ƐhŽƵld ďe ďaƐed Žn the fƵnĐƟŽnal aƐƐeƐƐŵent 
at ϯ ŵŽnthƐ͘ In thiƐ ƉhaƐe Žf ƌeĐŽǀeƌǇ͕ ƌehaďilitaƟŽn tƌeatŵent ƐhŽƵld fŽĐƵƐ Žn ƌeƐtƌiĐƟŽnƐ 
in ƉaƌƟĐiƉaƟŽn͕ ƐƵĐh aƐ ƌetƵƌn tŽ ǁŽƌŬ͕ and ƐŽĐial life ;e͘g͕͘ ƌeĐƌeaƟŽn and leiƐƵƌeͿ͘ In taďle 
ϳ͘ ϭ͕ all ƐǇŵƉtŽŵƐ͕ the ƉƌŽƉŽƐed ƐĐƌeening inƐtƌƵŵentƐ͕ and tƌeatŵent aƌe ƐƵŵŵaƌiǌed͘

 
Barriers to an interdisciplinary stepped care rehabilitation pathway  
�aƐed Žn the ĮndingƐ in thiƐ theƐiƐ͕ ǁe ƉƌŽƉŽƐe a ƐtƌƵĐtƵƌed ƐteƉƉed Đaƌe ƌehaďilitaƟŽn 
ƉathǁaǇ tŽ iŵƉƌŽǀe lŽng-teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe͘ &Žƌ the iŵƉleŵentaƟŽn Žf ƐƵĐh a  
ƐteƉƉed Đaƌe ƌehaďilitaƟŽn ƉathǁaǇ in the EetheƌlandƐ͕ the fŽllŽǁing iƐƐƵeƐ ƐhŽƵld ďe  
ĐŽnƐideƌed͗   
-  dheƌe iƐ nŽ eǀidenĐe aǀailaďle Žn the ĐŽƐt-eīeĐƟǀeneƐƐ Žf ƐteƉƉed Đaƌe ƌehaďilitaƟŽn  
   fŽƌ I�h ƐƵƌǀiǀŽƌƐ aŌeƌ diƐĐhaƌge fƌŽŵ I�h͖ alƐŽ͕ theƌe iƐ a laĐŬ Žf eǀidenĐe aďŽƵt the 
  aƉƉƌŽƉƌiate tǇƉe͕ Ɵŵing͕ intenƐitǇ͕ lŽĐaƟŽn͕ and length Žf ƉŽƐt-I�h ƌehaďilitaƟŽn  
    inteƌǀenƟŽnƐ͖   
-  WŽƐt-I�h Đaƌe iƐ nŽt fƵnded ǁithin the eǆiƐƟng ƌegƵlaƌ health Đaƌe ƐǇƐteŵ͘ �aƌƌieƌƐ fŽƌ   
   ƌegƵlaƌ fƵnding aƌe that ŽƵtƉaƟent Đaƌe iƐ nŽt ĐŽǀeƌed ǁithin I�h ŵediĐine͕ and that   
    WI�^ iƐ nŽt a ĐliniĐal diagnŽƐiƐ aĐĐŽƌding tŽ the I�D͖   
-  dheƌe iƐ a geneƌal ƵnaǁaƌeneƐƐ Žf WI�^ aŵŽng health Đaƌe ƉƌŽfeƐƐiŽnalƐ͕ aƐ a ƌeƐƵlt Žf  
    ǁhiĐh ƐǇŵƉtŽŵƐ Žf WI�^ aƌe nŽt ƌeĐŽgniǌed and ƉaƟentƐ aƌe nŽt ƌefeƌƌed and adeƋƵatelǇ  
    tƌeated͖   
-  dheƌe iƐ a laĐŬ Žf fŽƌŵaliǌed handŽǀeƌ infŽƌŵaƟŽn tŽ ƵƐe in in the tƌanƐiƟŽn Žf Đaƌe fƌŽŵ  
    hŽƐƉital tŽ ƉƌiŵaƌǇ Đaƌe Ɛeƫng͖   
-  It iƐ diĸĐƵlt tŽ ƌeaĐh ƉaƟentƐ ǁith ǀeƌǇ ƉŽŽƌ fƵnĐƟŽnal ƐtatƵƐ͗ ƉaƟentƐ ǁhŽ aƌe ŵŽƐt  
   in need fŽƌ ƌehaďilitaƟŽn aŌeƌ hŽƐƉital diƐĐhaƌge aƌe nŽt aďle tŽ ǀiƐit the ŽƵtƉaƟent  
  ĐliniĐ͕ ďeĐaƵƐe Žf ƉhǇƐiĐal ĐŽŵƉlaintƐ Žƌ ďeĐaƵƐe Žf ƐeƌiŽƵƐ ƉƐǇĐhŽlŽgiĐal ƉƌŽďleŵƐ  
    ;e͘g͕͘ anǆietǇ Žƌ Wd^^Ϳ͕ and aƌe ĐŽnƐeƋƵentlǇ aǀŽiding hŽƐƉital ĐŽntaĐt͘

dheƌefŽƌe͕ ƐtƌategieƐ ƐhŽƵld ďe deǀelŽƉed and inǀeƐƟgated tŽ faĐilitate the deliǀeƌǇ Žf ƐƵĐh 
ƌehaďilitaƟŽn ƉathǁaǇ͘ dhe ƉƌinĐiƉleƐ ;ǁith ƌegaƌd tŽ ŽƌganiǌaƟŽn and ĐŽntentͿ that aƌe 
ƵƐed in ƌeĐŽgniǌed ƌehaďilitaƟŽn ƉƌŽgƌaŵƐ fŽƌ ƉaƟentƐ aŌeƌ ƐtƌŽŬe͕ ƉaƟentƐ ǁith ĐanĐeƌ 
Žƌ ƉaƟentƐ ǁith WaƌŬinƐŽn diƐeaƐe ;WaƌŬinƐŽnEetͿ ŵight ďe ƵƐefƵl fŽƌ the deǀelŽƉŵent  
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Žf a ƌehaďilitaƟŽn ƉathǁaǇ fŽƌ I�h ƐƵƌǀiǀŽƌƐ͘ te eǆƉeĐt that a netǁŽƌŬ Žf ŵediĐal ƐƉeĐialiƐtƐ 
and allied health ƉƌŽfeƐƐiŽnalƐ in the hŽƐƉital and ƉƌiŵaƌǇ Đaƌe ƐeĐtŽƌ͕  ƐƉeĐialiǌed in the 
tƌeatŵent Žf ƉaƟentƐ ǁith WI�^͕ ǁill iŵƉƌŽǀe the ĐŽnƟnƵitǇ Žf Đaƌe͘ In the ƉƌiŵaƌǇ Đaƌe 
Ɛeƫng͕ theƌe iƐ liŵited ŬnŽǁledge Žf the iŵƉaĐt Žf lŽng-teƌŵ ĐŽnƐeƋƵenĐeƐ Žf WI�^ Žn 
dailǇ fƵnĐƟŽning and hŽǁ thiƐ ƐhŽƵld ďe tƌeated aŵŽng health Đaƌe ƉƌŽfeƐƐiŽnƐ͘ dheƌefŽƌe͕ 
ĐŽllaďŽƌaƟng healthĐaƌe ƉƌŽfeƐƐiŽnalƐ ƐhŽƵld ďe tƌained in idenƟfǇing and tƌeaƟng WI�^ͬ
WI�^-&͘  dhe ƵƐe Žf ĐŽŵƉƵteƌiǌed ƋƵeƐƟŽnnaiƌeƐ and teleŵediĐine aƉƉliĐaƟŽnƐ ĐŽƵld ďe 
a ƐŽlƵƟŽn tŽ aƐƐeƐƐ the need fŽƌ ƌehaďilitaƟŽn in thŽƐe ƉaƟentƐ and ĐlŽƐe ƌelaƟǀeƐ ǁith 
ƐǇŵƉtŽŵƐ Žf WI�^͕ ǁhŽ aƌe nŽt aďle tŽ ǀiƐit a ƉŽƐt-I�h ĐliniĐ͘ �ddiƟŽnallǇ͕ a ƌeĮneŵent Žf 
the ĐliniĐal ƐĐƌeening ǁill faĐilitate the idenƟĮĐaƟŽn Žf ƉaƟentƐ at lŽǁ and high ƌiƐŬ Žf I�h-
ƌelated ƉhǇƐiĐal͕ ŵental and ĐŽgniƟǀe ƐeƋƵelae͘ tith ƌegaƌd tŽ the aƉƉƌŽƉƌiate ĐŽntent͕ 
Ɵŵing͕ intenƐitǇ͕ lŽĐaƟŽn and length Žf ƌehaďilitaƟŽn ƉƌŽgƌaŵƐ fŽƌ ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal 
illneƐƐ͕ ƌeƐeaƌĐh iƐ ƐƟll in ƉƌŽgƌeƐƐ͘ϰϯ͕ϲϰ-ϲϳ 

 
SU G G E STIO N S F O R  F U TU R E  R E SE A R CH   
�aƐed Žn the ĮndingƐ Žf thiƐ theƐiƐ͕ the ŵethŽdŽlŽgiĐal and ĐliniĐal ĐŽnƐideƌaƟŽnƐ͕ and ŽƵƌ 
ƌeĐŽŵŵendaƟŽnƐ fŽƌ ƌehaďilitaƟŽn Đaƌe͕ the fŽllŽǁing ƐƵggeƐƟŽnƐ fŽƌ fƵtƵƌe ƌeƐeaƌĐh Đan 
ďe ŵade͘

Continuing large longitudinal observational studies  
� thŽƌŽƵgh ƵndeƌƐtanding Žf the ĐŽƵƌƐe Žf ƐǇŵƉtŽŵƐ aƐƐŽĐiated ǁith WI�^ and itƐ ƉŽtenƟal 
deteƌŵinantƐ iƐ ƐƟll needed͕ in Žƌdeƌ tŽ idenƟfǇ I�h ƐƵƌǀiǀŽƌƐ ǁith higheƐt ƌiƐŬ fŽƌ ƉŽŽƌ 
fƵnĐƟŽnal ƌeĐŽǀeƌǇ and tŽ deǀelŽƉ taƌgeted lŽng-teƌŵ ƌehaďilitaƟŽn inteƌǀenƟŽnƐ͘ 
^tƵdǇing the ǀaƌiŽƵƐ ͞ƉhenŽtǇƉeƐ͟ Žf ƌeĐŽǀeƌǇ tƌaũeĐtŽƌieƐ Žf I�h ƐƵƌǀiǀŽƌƐ ŵaǇ enaďle 
a ďetteƌ ƵndeƌƐtanding Žf ƉƌŽgnŽƐiƐ and ƌiƐŬ and taƌgeted inteƌǀenƟŽnƐ ďŽth dƵƌing the 
I�h-ƐtaǇ͕ and lateƌ Žn dƵƌing the fƌagile ƌeĐŽǀeƌǇ ƉeƌiŽd͘ϲϴ dheƌefŽƌe͕ laƌge ŽďƐeƌǀaƟŽnal  
ĐŽhŽƌt ƐtƵdieƐ ƐhŽƵld ďe ƵndeƌtaŬen tŽ idenƟfǇ addiƟŽnal ƌiƐŬ faĐtŽƌƐ fŽƌ WI�^ and 
deteƌŵinantƐ fŽƌ lŽng-teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe͘ DŽƌeŽǀeƌ͕  ĐŽŵƉƌehenƐiǀe lŽngitƵdinal 
data ĐŽlleĐƟŽn͕ ǁith Ɛtandaƌdiǌed ŵeaƐƵƌeŵentƐ Žf ƉaƟent ĐhaƌaĐteƌiƐƟĐƐ͕ I�h-tƌeatŵent 
and fŽllŽǁ-ƵƉ infŽƌŵaƟŽn ƌegaƌding the ƌeĐŽǀeƌǇ ƉƌŽĐeƐƐ ŵight enhanĐe the ƉŽƐƐiďilitǇ Žf 
idenƟfǇing and ƉƌediĐt fƵnĐƟŽnal ŽƵtĐŽŵe͘

Need for intervention studies  
DŽƌe inƐight in the ƉƌeǀenƟŽn Žf I�h-ƌelated ƉƌŽďleŵƐ iƐ ƵƌgentlǇ needed tŽ ŵiniŵiǌe 
ƉhǇƐiĐal͕ ŵental and ĐŽgniƟǀe ƉƌŽďleŵƐ͘ In thiƐ ĐŽnteǆt͕ Z�d͛Ɛ ƐhŽƵld ďe ĐŽndƵĐted tŽ teƐt 
the eīeĐt Žf eaƌlǇ intenƐiǀe ƌehaďilitaƟŽn Žn the ƉƌeǀenƟŽn and ƌeĐŽǀeƌǇ Žf WI�^͘   
dŽ ƐƵĐĐeƐƐfƵllǇ iŵƉleŵent a ƐtƌƵĐtƵƌed ƐteƉƉed Đaƌe ƌehaďilitaƟŽn ƉathǁaǇ͕ theƌe iƐ a  
need tŽ fƵƌtheƌ deǀelŽƉ and eǀalƵate ƐƵĐh aƉƉƌŽaĐh͕ aĐĐŽƌding tŽ the neǁ DediĐal 
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ZeƐeaƌĐh �ŽƵnĐil gƵidanĐe͘ϲϵ &iƌƐt͕ the ƐƉeĐiĮĐ ƌehaďilitaƟŽn inteƌǀenƟŽnƐ addƌeƐƐing the 
diīeƌent ĐŽŵƉŽnentƐ Žf WI�^ in the eaƌlǇ and late ƉhaƐeƐ Žf ƌeĐŽǀeƌǇ ƐhŽƵld ďe inǀeƐƟgated 
fŽƌ theiƌ eīeĐt Žn lŽng-teƌŵ fƵnĐƟŽning͘ tith thiƐ infŽƌŵaƟŽn͕ eǀidenĐe-ďaƐed gƵidelineƐ 
ĐŽƵld ďe deǀelŽƉed tŽ ƐƵƉƉŽƌt the deliǀeƌǇ Žf ƐtƌƵĐtƵƌed ƉŽƐt-I�h ƌehaďilitaƟŽn ƉƌŽgƌaŵƐ͘ 
&ƵƌtheƌŵŽƌe͕ the eaƌlǇ idenƟĮĐaƟŽn and tƌiage Žf I�h ƐƵƌǀiǀŽƌƐ at ƌiƐŬ fŽƌ ƉŽŽƌ fƵnĐƟŽnal 
ƌeĐŽǀeƌǇ need fƵƌtheƌ inǀeƐƟgaƟŽn͘ ZeĐŽŵŵendaƟŽnƐ aďŽƵt the aƉƉƌŽƉƌiate Ɵŵing Žf 
tƌiage͕ the ƵƐe Žf ƐĐƌeening tŽŽlƐ and ŵeaƐƵƌeŵent inƐtƌƵŵentƐ aƌe ƵƌgentlǇ needed͘   
Kǀeƌall͕ theƌe iƐ a need tŽ fƵƌtheƌ inǀeƐƟgate and iŵƉƌŽǀe the ƐteƉƉed Đaƌe ƌehaďilitaƟŽn 
aƉƉƌŽaĐh aĐƌŽƐƐ the ĐŽnƟnƵƵŵ Žf Đaƌe͕ ǁith ƌegaƌd tŽ ŽƌganiǌaƟŽnal aƐƉeĐtƐ ;e͘g͕͘ Ɛet ƵƉ 
ĐŽllaďŽƌaƟng netǁŽƌŬƐ͕ ĐŽŵŵƵniĐaƟŽn and edƵĐaƟŽnͿ͕ and Đaƌe enǀiƌŽnŵentƐ ;ŽƵtƉaƟent 
ƌehaďilitaƟŽn in the hŽƐƉital ǀeƌƐƵƐ tƌeatŵent in ƉƌiŵaƌǇ ĐaƌeͿ͘ �lƐŽ͕ ŵŽƌe ƋƵalitaƟǀe 
ƐtƵdieƐ ƐhŽƵld ďe ĐŽndƵĐted tŽ inǀeƐƟgate eǆƉeĐtaƟŽnƐ and eǆƉeƌienĐeƐ Žf ƉaƟentƐ and 
ĐlŽƐe ƌelaƟǀeƐ ƌegaƌding inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn Đaƌe fŽƌ I�h-ƉaƟentƐ͘ dhiƐ ǁŽƵld 
ƉƌŽǀide ŵŽƌe inƐight in ƉaƟent ƉƌefeƌenĐeƐ and needƐ͕ ďaƌƌieƌƐ and faĐilitatŽƌƐ͕ in Žƌdeƌ 
tŽ deǀelŽƉ adeƋƵate ƌehaďilitaƟŽn ƐtƌategieƐ͕ and ĐŽƵld alƐŽ Ɛeƌǀe aƐ iŵƉŽƌtant ƐtaƌƟng 
ƉŽint fŽƌ a ďetteƌ ŽƌganiǌaƟŽn Žf Đaƌe͘

Development of a core set for ICU patients  
�ƵƌƌentlǇ theƌe iƐ nŽ ĐŽnƐenƐƵƐ Žn the ŵŽƐt iŵƉŽƌtant ŽƵtĐŽŵeƐ and ŵeaƐƵƌeŵent inƐtƌƵŵentƐ 
tŽ aƐƐeƐƐ I�h ƐƵƌǀiǀŽƌƐ ǁith WI�^͘ϳϬ-ϳϮ � Ɛtandaƌdiǌed ĐŽƌe Ɛet Žf ŽƵtĐŽŵe ŵeaƐƵƌeƐ in thiƐ 
ƉŽƉƵlaƟŽn ǁill faĐilitate the ĐŽŵƉaƌiƐŽn Žf ƌeƐƵltƐ aĐƌŽƐƐ the gƌŽǁing nƵŵďeƌ Žf ƐtƵdieƐ in 
thiƐ Įeld͘ WƌŽũeĐtƐ ĐƵƌƌentlǇ ƌegiƐteƌed ǁith the �Žƌe KƵtĐŽŵe DeaƐƵƌeƐ in �īeĐƟǀeneƐƐ 
dƌialƐ ;�KD�dͿ iniƟaƟǀe ;httƉ͗ͬͬ ǁǁǁ͘ĐŽŵet-iniƟaƟǀe͘ŽƌgͬͿ aiŵ tŽ Žďtain ĐŽnƐenƐƵƐ Žn ĐŽƌe 
ŽƵtĐŽŵeƐ ƐetƐ ;�K^Ϳ fŽƌ ĐliniĐal tƌialƐ͘ ,Žǁeǀeƌ͕  ƉƵďliƐhed ƌeƐƵltƐ aƌe liŵited͘ϱϬ͕ϳϯ͕ϳϰ &Ƶƌtheƌ 
ƌeƐeaƌĐh tŽ Žďtain ĐŽnƐenƐƵƐ Žn a �K^ Žf ǀalid͕ ƌeliaďle͕ and feaƐiďle ŵeaƐƵƌeƐ iƐ neĐeƐƐaƌǇ 
tŽ adǀanĐe ƌeƐeaƌĐh͕ in Žƌdeƌ tŽ iŵƉƌŽǀe the ŽƵtĐŽŵeƐ Žf ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͘   

G E N E R A L  CO N CL U SIO N   
'iǀen the fƌeƋƵent͕ ĐŽŵƉleǆ and Ɛeǀeƌe ƉhǇƐiĐal͕ ŵental and ĐŽgniƟǀe iŵƉaiƌŵentƐ 
and fƵnĐƟŽnal liŵitaƟŽnƐ͕ I�h ƐƵƌǀiǀŽƌƐ aƌe an iŵƉŽƌtant taƌget ƉŽƉƵlaƟŽn fŽƌ inteƌ-
diƐĐiƉlinaƌǇ ƌehaďilitaƟŽn Đaƌe͘ In Žƌdeƌ tŽ iŵƉƌŽǀe the ƋƵalitǇ Žf ƐƵƌǀiǀŽƌƐhiƉ͕ ĐŽŽƌdinated͕ 
ƐteƉƉed Đaƌe͕ tailŽƌed tŽ the ƉaƟentƐ͛ aďiliƟeƐ and needƐ iƐ highlǇ ǁaƌƌanted thƌŽƵghŽƵt 
the ƌeĐŽǀeƌǇ ĐŽnƟnƵƵŵ͘
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R E F E R E N CE S

ϭ͘ �gaƌd �^͕ �geƌŽd I͕ dŽnneƐen �͕ >ŽŵďŽƌg <͘ ^tƌƵggling fŽƌ indeƉendenĐe͗ a gƌŽƵnded 
theŽƌǇ ƐtƵdǇ Žn ĐŽnǀaleƐĐenĐe Žf I�h ƐƵƌǀiǀŽƌƐ ϭϮ ŵŽnthƐ ƉŽƐt I�h diƐĐhaƌge͘ IntenƐiǀe 
�ƌit �aƌe EƵƌƐ ϮϬϭϮ͖Ϯϴ͗ϭϬϱ-ϭϭϯ͘

Ϯ͘ DeƐai ^s͕ >aǁ d:͕ Eeedhaŵ DD͘ >Žng-teƌŵ ĐŽŵƉliĐaƟŽnƐ Žf ĐƌiƟĐal Đaƌe͘ �ƌit �aƌe Ded 
ϮϬϭϭ͖ϯϵ͗ϯϳϭ-ϯϳϵ͘

ϯ͘ DŽǁdǇ Dt͕ �id DW͕  ^edƌaŬǇan �͕ et al͘ YƵalitǇ Žf life in adƵlt ƐƵƌǀiǀŽƌƐ Žf ĐƌiƟĐal illneƐƐ͗ a 
ƐǇƐteŵaƟĐ ƌeǀieǁ Žf the liteƌatƵƌe͘ IntenƐiǀe �aƌe Ded ϮϬϬϱ͖ϯϭ͗ϲϭϭ-ϲϮϬ͘

ϰ͘ Eeedhaŵ DD͕ DaǀidƐŽn :͕ �Žhen ,͕ et al͘ IŵƉƌŽǀing lŽng-teƌŵ ŽƵtĐŽŵeƐ aŌeƌ diƐĐhaƌge 
fƌŽŵ intenƐiǀe Đaƌe Ƶnit͗ ƌeƉŽƌt fƌŽŵ a ƐtaŬehŽldeƌƐ͛ ĐŽnfeƌenĐe͘ �ƌit �aƌe Ded 
ϮϬϭϮ͖ϰϬ͗ϱϬϮ-ϱϬϵ͘

ϱ͘ ZiĐhteƌ :�͕ taǇdhaƐ �͕ WaũŽnŬ &'͘ InĐidenĐe Žf ƉŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ diƐŽƌdeƌ aŌeƌ 
ƉƌŽlŽnged ƐƵƌgiĐal intenƐiǀe Đaƌe Ƶnit tƌeatŵent͘ WƐǇĐhŽƐŽŵaƟĐƐ ϮϬϬϲ͖ϰϳ͗ϮϮϯ-ϮϯϬ͘

ϲ͘ &an �͕ DŽǁdǇ Dt͕ �ŽlantƵŽni �͕ et al͘ WhǇƐiĐal ĐŽŵƉliĐaƟŽnƐ in aĐƵte lƵng inũƵƌǇ ƐƵƌǀiǀŽƌƐ͗ 
a tǁŽ-Ǉeaƌ lŽngitƵdinal ƉƌŽƐƉeĐƟǀe ƐtƵdǇ͘ �ƌit �aƌe Ded ϮϬϭϰ͖ϰϮ͗ϴϰϵ-ϴϱϵ͘

ϳ͘  'Ƶaƌneƌi �͕ �eƌtŽlini '͕ >atƌŽniĐŽ E͘ >Žng-teƌŵ ŽƵtĐŽŵe in ƉaƟentƐ ǁith ĐƌiƟĐal illneƐƐ 
ŵǇŽƉathǇ Žƌ neƵƌŽƉathǇ͗ the Italian ŵƵlƟĐentƌe �ZIDzE� ƐtƵdǇ͘ : EeƵƌŽl͘ EeƵƌŽƐƵƌg͘ 
WƐǇĐhiatƌǇ ϮϬϬϴ͖ϳϵ͗ϴϯϴ-ϴϰϭ͘

ϴ͘ InƟƐŽ D͕ �ŵŽƌƵƐŽ >͕ �aƌƌelli D͕ et al͘ >Žng-teƌŵ fƵnĐƟŽnal ŽƵtĐŽŵe and health ƐtatƵƐ Žf 
ƉaƟentƐ ǁith ĐƌiƟĐal illneƐƐ ƉŽlǇneƵƌŽŵǇŽƉathǇ͘ �Đta EeƵƌŽl ^Đand ϮϬϭϭ͖ϭϮϯ͗Ϯϭϭ-Ϯϭϵ͘

ϵ͘ >atƌŽniĐŽ E͕ Weli �͕ �Žtteƌi D͘ �ƌiƟĐal illneƐƐ ŵǇŽƉathǇ and neƵƌŽƉathǇ͘ �Ƶƌƌ KƉin �ƌit �aƌe 
ϮϬϬϱ͖ϭϭ͗ϭϮϲ-ϭϯϮ͘

ϭϬ͘ <ŽĐh ^͕ tŽlleƌƐheiŵ d͕ �ieƌďƌaƵeƌ :͕ et al͘ >Žng-teƌŵ ƌeĐŽǀeƌǇ In ĐƌiƟĐal illneƐƐ ŵǇŽƉathǇ iƐ 
ĐŽŵƉlete͕ ĐŽntƌaƌǇ tŽ ƉŽlǇneƵƌŽƉathǇ͘ DƵƐĐle Eeƌǀe ϮϬϭϰ͖ϱϬ͗ϰϯϭ-ϰϯϲ͘

ϭϭ͘ �iƐƐett �D͕ >editƐĐhŬe I�͕ Eeeŵan d͕ �ŽŽtƐ Z͕ Waƌatǌ :͘ InƐƉiƌatŽƌǇ ŵƵƐĐle tƌaining tŽ 
enhanĐe ƌeĐŽǀeƌǇ fƌŽŵ ŵeĐhaniĐal ǀenƟlaƟŽn͗ a ƌandŽŵiƐed tƌial͘ dhŽƌaǆ ϮϬϭϲ͖ϳϭ͗ϴϭϮ-
ϴϭϵ͘



ϭϰϮ

 GEN
ERAL DISCU

SSIO
N

        7

ϭϮ͘ �hellƵƌi >͕ Iŵ <�͕ �elle ^,͕ et al͘ >Žng-teƌŵ ŵŽƌtalitǇ and ƋƵalitǇ Žf life aŌeƌ ƉƌŽlŽnged 
ŵeĐhaniĐal ǀenƟlaƟŽn͘ �ƌit �aƌe Ded ϮϬϬϰ͖ϯϮ͗ϲϭ-ϲϵ͘

ϭϯ͘ �ƵthďeƌtƐŽn �,͕ ZŽƵghtŽn ^͕ :enŬinƐŽn D͕ DaĐlennan '͕ sale >͘ YƵalitǇ Žf life in the Įǀe 
ǇeaƌƐ aŌeƌ intenƐiǀe Đaƌe͗ a ĐŽhŽƌt ƐtƵdǇ͘ �ƌit �aƌe ϮϬϭϬ͖ϭϰ͗Zϲ͘

ϭϰ͘ ,eƌƌidge D^͕ danƐeǇ �D͕ Datte �͕ et al͘ &ƵnĐƟŽnal diƐaďilitǇ ϱ ǇeaƌƐ aŌeƌ aĐƵte ƌeƐƉiƌatŽƌǇ 
diƐtƌeƐƐ ƐǇndƌŽŵe͘ E �ngl : Ded ϮϬϭϭ͖ϯϲϰ͗ϭϮϵϯ-ϭϯϬϰ͘

ϭϱ͘ DaƌlingtŽn �^͕ DiƉƉel Dt͕ ZiďďeƌƐ 'D͕ ǀan �alen Z͕ WaƐƐĐhieƌ :͕ �ƵƐƐĐhďaĐh ::͘ � 
ƉƌŽƐƉeĐƟǀe ƐtƵdǇ Žn ĐŽƉing ƐtƌategieƐ and ƋƵalitǇ Žf life in ƉaƟentƐ aŌeƌ ƐtƌŽŬe͕ aƐƐeƐƐing 
ƉƌŽgnŽƐƟĐ ƌelaƟŽnƐhiƉƐ and eƐƟŵateƐ Žf ĐŽƐt-eīeĐƟǀeneƐƐ͘ : Zehaďil Ded ϮϬϬϵ͖ϰϭ͗Ϯϯϳ-
Ϯϰϭ͘

ϭϲ͘ de Ziddeƌ D͕ 'eenen Z͕ <Ƶiũeƌ Z͕ ǀan DiddendŽƌƉ ,͘ WƐǇĐhŽlŽgiĐal adũƵƐtŵent tŽ ĐhƌŽniĐ 
diƐeaƐe͘ >anĐet ϮϬϬϴ͖ϯϳϮ͗Ϯϰϲ-Ϯϱϱ͘

ϭϳ͘  DaƌlingtŽn �^͕ DiƉƉel Dt͕ ZiďďeƌƐ 'D͕ ǀan �alen Z͕ WaƐƐĐhieƌ :͕ �ƵƐƐĐhďaĐh ::͘ �ŽƉing 
ƐtƌategieƐ aƐ deteƌŵinantƐ Žf ƋƵalitǇ Žf life in ƐtƌŽŬe ƉaƟentƐ͗ a lŽngitƵdinal ƐtƵdǇ͘ 
�eƌeďƌŽǀaƐĐƵlaƌ diƐeaƐeƐ ;�aƐel͕ ^ǁitǌeƌlandͿ ϮϬϬϳ͖Ϯϯ͗ϰϬϭ-ϰϬϳ͘

ϭϴ͘ �iƐenďeƌg ^�͕ ^hen �:͕ ^Đhǁaƌǌ �Z͕ DallŽn ^͘ �ǀŽidant ĐŽƉing ŵŽdeƌateƐ the aƐƐŽĐiaƟŽn 
ďetǁeen anǆietǇ and ƉaƟent-ƌated ƉhǇƐiĐal fƵnĐƟŽning in heaƌt failƵƌe ƉaƟentƐ͘ :ŽƵƌnal Žf 
ďehaǀiŽƌal ŵediĐine ϮϬϭϮ͖ϯϱ͗Ϯϱϯ-Ϯϲϭ͘

ϭϵ͘ �lfƐtƌŽŵ D͕ ZǇden �͕ <ƌeƵteƌ D͕ daŌ �͕ ̂ Ƶlliǀan D͘ ZelaƟŽnƐ ďetǁeen ĐŽƉing ƐtƌategieƐ and 
health-ƌelated ƋƵalitǇ Žf life in ƉaƟentƐ ǁith ƐƉinal ĐŽƌd leƐiŽn͘ : Zehaďil Ded ϮϬϬϱ͖ϯϳ͗ϵ-
ϭϲ͘

ϮϬ͘ ,eƐƐelinŬ ��͕ Wenninǆ �t͕ ̂ ĐhlŽƐƐeƌ D�͕ et al͘ dhe ƌŽle Žf ĐŽƉing ƌeƐŽƵƌĐeƐ and ĐŽƉing ƐtǇle 
in ƋƵalitǇ Žf life Žf ƉaƟentƐ ǁith aƐthŵa Žƌ �KWD͘ YƵalitǇ Žf life ƌeƐeaƌĐh͗ an inteƌnaƟŽnal 
ũŽƵƌnal Žf ƋƵalitǇ Žf life aƐƉeĐtƐ Žf tƌeatŵent͕ Đaƌe and ƌehaďilitaƟŽn ϮϬϬϰ͖ϭϯ͗ϱϬϵ-ϱϭϴ͘

Ϯϭ͘ DaeƐ ^>,͕ De Ziddeƌ DdD͘ �ŽƉing ǁith ĐhƌŽniĐ diƐeaƐeƐ͘ In͗ �eidneƌ D Θ �ndleƌ E^ ;�dƐ͘Ϳ 
,andďŽŽŬ Žf ĐŽƉing͗ dheŽƌǇ͕ ƌeƐeaƌĐh͕ aƉƉliĐaƟŽnƐ͘ Eeǁ zŽƌŬ͗ tileǇ͖ ϭϵϵϲ͘

ϮϮ͘ siƐƐeƌ DD͕ �ďen >͕ ,eiũenďƌŽŬ-<al D,͕ �ƵƐƐĐhďaĐh ::͕ ZiďďeƌƐ 'D͘ dhe ƌelaƟǀe eīeĐt Žf 
ĐŽƉing ƐtƌategǇ and deƉƌeƐƐiŽn Žn health-ƌelated ƋƵalitǇ Žf life in ƉaƟentƐ in the ĐhƌŽniĐ 
ƉhaƐe aŌeƌ ƐtƌŽŬe͘ : Zehaďil Ded ϮϬϭϰ͖ϰϲ͗ϱϭϰ-ϱϭϵ͘
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Ϯϯ͘ teƐteƌhƵiƐ t͕ �iũlŵanƐ D͕ &iƐĐheƌ <͕ ǀan �ndel :͕ >eiũten &^͘ �ŽƉing ƐtǇle and ƋƵalitǇ Žf life 
in ƉaƟentƐ ǁith eƉileƉƐǇ͗ a ĐƌŽƐƐ-ƐeĐƟŽnal ƐtƵdǇ͘ :ŽƵƌnal Žf neƵƌŽlŽgǇ ϮϬϭϭ͖Ϯϱϴ͗ϯϳ-ϰϯ͘

Ϯϰ͘ �ƵthďeƌtƐŽn �,͘ dhe WZa�dI�al ƐtƵdǇ Žf nƵƌƐe led͕ intenƐiǀe Đaƌe fŽllŽǁ-ƵƉ ƉƌŽgƌaŵŵeƐ 
fŽƌ iŵƉƌŽǀing lŽng teƌŵ ŽƵĐŽŵeƐ fƌŽŵ ĐƌiƟĐal illneƐƐ͗ a ƉƌagŵaƟĐ ƌandŽŵiƐed ĐŽntƌŽlled 
tƌial͘ �ƌiƟƐh DediĐal :ŽƵƌnal ϮϬϬϵ͖ϯϯϵ͗ďϯϳϮϯ͘

Ϯϱ͘ EI��͘ ZehaďilitaƟŽn aŌeƌ ĐƌiƟĐal illneƐƐ EI�� �liniĐal 'Ƶideline ϴϯ͘ >ŽndŽn͕ h<͗ EaƟŽnal 
InƐƟtƵte fŽƌ ,ealth and �liniĐal �ǆĐellenĐe͕ ϮϬϬϵ͘

Ϯϲ͘ ^Đhandle �Z͘ ̂ Đƌeening and tƌeatŵent Žf ƉƌŽďleŵƐ aŌeƌ intenƐiǀe Đaƌe͗ � deƐĐƌiƉƟǀe ƐtƵdǇ 
Žf ŵƵƟdiƐĐiƉlinaƌǇ fŽllŽǁ-ƵƉ͘ IntenƐiǀe and ĐƌiƟĐal Đaƌe nƵƌƐing ϮϬϭϭ͖Ϯϳ͗ϵϰ-ϭϬϭ͘

Ϯϳ͘  tilliaŵƐ d�͕ >eƐlie 'D͘ �eǇŽnd the ǁallƐ͗ a ƌeǀieǁ Žf I�h ĐliniĐƐ and theiƌ iŵƉaĐt Žn ƉaƟent 
ŽƵtĐŽŵeƐ aŌeƌ leaǀing hŽƐƉital͘ �ƵƐt �ƌit �aƌe ϮϬϬϴ͖Ϯϭ͗ϲ-ϭϳ͘

Ϯϴ͘ :eǌieƌƐŬa E͘ WƐǇĐhŽlŽgiĐal ƌeaĐƟŽnƐ in faŵilǇ ŵeŵďeƌƐ Žf ƉaƟentƐ hŽƐƉitaliƐed in intenƐiǀe 
Đaƌe ƵnitƐ͘ �naeƐtheƐiŽl IntenƐiǀe dheƌ ϮϬϭϰ͖ϰϲ͗ϰϮ-ϰϱ͘

Ϯϵ͘ Eetǌeƌ '͕ ^Ƶlliǀan DZ͘ ZeĐŽgniǌing͕ naŵing͕ and ŵeaƐƵƌing a faŵilǇ intenƐiǀe Đaƌe Ƶnit 
ƐǇndƌŽŵe͘ �nn �ŵ dhŽƌaĐ ^ŽĐ ϮϬϭϰ͖ϭϭ͗ϰϯϱ-ϰϰϭ͘

ϯϬ͘ ǀan �eƵƐeŬŽŵ I͕ �aŬhƐhi-Zaieǌ &͕  de <eiǌeƌ E&͕  DŽngelŵanƐ D�͕ ǀan deƌ ̂ Đhaaf D͘ ZeƉŽƌted 
ďƵƌden Žn infŽƌŵal ĐaƌegiǀeƌƐ Žf I�h ƐƵƌǀiǀŽƌƐ͗ a liteƌatƵƌe ƌeǀieǁ͘ �ƌit �aƌe ϮϬϭϲ͖ϮϬ͗ϭϲ͘

ϯϭ͘ ,ŽĬƵiƐ :'͕ ̂ ƉƌŽnŬ W�͕ ǀan ̂ tel ,&͕  ̂ ĐhƌiũǀeƌƐ ':͕ ZŽŵŵeƐ :,͕ �aŬŬeƌ :͘ dhe iŵƉaĐt Žf ĐƌiƟĐal 
illneƐƐ Žn ƉeƌĐeiǀed health-ƌelated ƋƵalitǇ Žf life dƵƌing I�h tƌeatŵent͕ hŽƐƉital ƐtaǇ͕ and 
aŌeƌ hŽƐƉital diƐĐhaƌge͗ a lŽng-teƌŵ fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �heƐt ϮϬϬϴ͖ϭϯϯ͗ϯϳϳ-ϯϴϱ͘

ϯϮ͘ ,ŽĬƵiƐ :'͕ ǀan ̂ tel ,&͕  ̂ ĐhƌiũǀeƌƐ �:͕ ZŽŵŵeƐ :,͕ ̂ ƉƌŽnŬ W�͘ I�h ƐƵƌǀiǀŽƌƐ ƐhŽǁ nŽ deĐline 
in health-ƌelated ƋƵalitǇ Žf life aŌeƌ ϱ ǇeaƌƐ͘ IntenƐiǀe �aƌe Ded ϮϬϭϱ͖ϰϭ͗ϰϵϱ-ϱϬϰ͘

ϯϯ͘ ^Žliŵan It͕ de >ange Dt͕ Weelen >D͕ et al͘ ^ingle-Đenteƌ laƌge-ĐŽhŽƌt ƐtƵdǇ intŽ ƋƵalitǇ Žf 
life in DƵtĐh intenƐiǀe Đaƌe Ƶnit ƐƵďgƌŽƵƉƐ͕ ϭ Ǉeaƌ aŌeƌ adŵiƐƐiŽn͕ ƵƐing �ƵƌŽYŽ> �Y-ϲD-
ϯ>͘ : �ƌit �aƌe ϮϬϭϱ͖ϯϬ͗ϭϴϭ-ϭϴϲ͘

ϯϰ͘ ,eƌŵanƐ '͕ san DeĐhelen ,͕ �leƌĐŬǆ �͕ et al͘ �ĐƵte ŽƵtĐŽŵeƐ and ϭ-Ǉeaƌ ŵŽƌtalitǇ Žf 
intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ͘ � ĐŽhŽƌt ƐtƵdǇ and ƉƌŽƉenƐitǇ-ŵatĐhed analǇƐiƐ͘ 
�ŵ : ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϭϰ͖ϭϵϬ͗ϰϭϬ-ϰϮϬ͘
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ϯϱ͘ WandhaƌiƉande WW͕  'iƌaƌd dD͕ :aĐŬƐŽn :�͕ et al͘ >Žng-teƌŵ ĐŽgniƟǀe iŵƉaiƌŵent aŌeƌ 
ĐƌiƟĐal illneƐƐ͘ E �ngl : Ded ϮϬϭϯ͖ϯϲϵ͗ϭϯϬϲ-ϭϯϭϲ͘

ϯϲ͘ ,aƌǀeǇ D�͕ DaǀidƐŽn :�͘ WŽƐƟntenƐiǀe �aƌe ^ǇndƌŽŵe͗ Zight �aƌe͕ Zight EŽǁ͘͘͘and >ateƌ͘  
�ƌit �aƌe Ded ϮϬϭϲ͖ϰϰ͗ϯϴϭ-ϯϴϱ͘

ϯϳ͘  :Ƶtte :�͕ �ƌď �d͕ :aĐŬƐŽn :�͘ WhǇƐiĐal͕ �ŽgniƟǀe͕ and WƐǇĐhŽlŽgiĐal DiƐaďilitǇ &ŽllŽǁing 
�ƌiƟĐal IllneƐƐ͗ that IƐ the ZiƐŬ͍ ^eŵinaƌƐ in ƌeƐƉiƌatŽƌǇ and ĐƌiƟĐal Đaƌe ŵediĐine 
ϮϬϭϱ͖ϯϲ͗ϵϰϯ-ϵϱϴ͘

ϯϴ͘ �alaƐ D�͕ saƐileǀƐŬiƐ ��͕ KlƐen <D͕ et al͘ �īeĐƟǀeneƐƐ and ƐafetǇ Žf the aǁaŬening and 
ďƌeathing ĐŽŽƌdinaƟŽn͕ deliƌiƵŵ ŵŽnitŽƌingͬŵanageŵent͕ and eaƌlǇ eǆeƌĐiƐeͬŵŽďilitǇ 
ďƵndle͘ �ƌit �aƌe Ded ϮϬϭϰ͖ϰϮ͗ϭϬϮϰ-ϭϬϯϲ͘

ϯϵ͘ DaǀidƐŽn :�͕ ,aƌǀeǇ D�͕ �eŵiƐ-DŽƵgheƌtǇ �͕ ^ŵith :D͕ ,ŽƉŬinƐ ZK͘ IŵƉleŵentaƟŽn 
Žf the Wain͕ �gitaƟŽn͕ and DeliƌiƵŵ �liniĐal WƌaĐƟĐe 'ƵidelineƐ and ƉƌŽŵŽƟng ƉaƟent 
ŵŽďilitǇ tŽ Ɖƌeǀent ƉŽƐt-intenƐiǀe Đaƌe ƐǇndƌŽŵe͘ �ƌit �aƌe Ded ϮϬϭϯ͖ϰϭ͗^ϭϯϲ-ϭϰϱ͘

ϰϬ͘ DŽƌandi �͕ �ƌƵŵŵel E�͕ �lǇ �t͘ ^edaƟŽn͕ deliƌiƵŵ and ŵeĐhaniĐal ǀenƟlaƟŽn͗ the 
͚���D�͛ aƉƉƌŽaĐh͘ �Ƶƌƌ KƉin �ƌit �aƌe ϮϬϭϭ͖ϭϳ͗ϰϯ-ϰϵ͘

ϰϭ͘ WandhaƌiƉande W͕  �aneƌũee �͕ DĐ'ƌane ^͕ �lǇ �t͘ >iďeƌaƟŽn and aniŵaƟŽn fŽƌ ǀenƟlated 
I�h ƉaƟentƐ͗ the ���D� ďƵndle fŽƌ the ďaĐŬ-end Žf ĐƌiƟĐal Đaƌe͘ �ƌit �aƌe ϮϬϭϬ͖ϭϰ͗ϭϱϳ͘

ϰϮ͘ �alǀŽ-�Ǉala �͕ <han ��͕ &aƌďeƌ DK͕ �lǇ �t͕ �ŽƵƐtani D�͘ InteƌǀenƟŽnƐ tŽ iŵƉƌŽǀe the 
ƉhǇƐiĐal fƵnĐƟŽn Žf I�h ƐƵƌǀiǀŽƌƐ͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ͘ �heƐt ϮϬϭϯ͖ϭϰϰ͗ϭϰϲϵ-ϭϰϴϬ͘

ϰϯ͘ �ŽnnŽllǇ �͕ K͛Eeill �͕ ^aliƐďƵƌǇ >͕ DĐDŽǁell <͕ �laĐŬǁŽŽd �͕ �nhanĐed ZeĐŽǀeƌǇ �Ōeƌ 
�ƌiƟĐal IllneƐƐ WƌŽgƌaŵŵe '͘ WhǇƐiĐal ƌehaďilitaƟŽn inteƌǀenƟŽnƐ fŽƌ adƵlt ƉaƟentƐ 
ǁith ĐƌiƟĐal illneƐƐ aĐƌŽƐƐ the ĐŽnƟnƵƵŵ Žf ƌeĐŽǀeƌǇ͗ an Žǀeƌǀieǁ Žf ƐǇƐteŵaƟĐ ƌeǀieǁƐ 
ƉƌŽtŽĐŽl͘ ^ǇƐt Zeǀ ϮϬϭϱ͖ϰ͗ϭϯϬ͘

ϰϰ͘ <aǇaŵďƵ '͕ �ŽŽtƐ Z͕ Waƌatǌ :͘ �aƌlǇ ƉhǇƐiĐal ƌehaďilitaƟŽn in intenƐiǀe Đaƌe ƉaƟentƐ ǁith 
ƐeƉƐiƐ ƐǇndƌŽŵeƐ͗ a ƉilŽt ƌandŽŵiƐed ĐŽntƌŽlled tƌial͘ IntenƐiǀe �aƌe Ded ϮϬϭϱ͖ϰϭ͗ϴϲϱ-
ϴϳϰ͘

ϰϱ͘ WaƌŬeƌ �͕ ^ƌiĐhaƌŽenĐhai d͕ Eeedhaŵ DD͘ �aƌlǇ ZehaďilitaƟŽn in the IntenƐiǀe �aƌe 
hnit͗ WƌeǀenƟng WhǇƐiĐal and Dental ,ealth IŵƉaiƌŵentƐ͘ �Ƶƌƌ WhǇƐ Ded Zehaďil ZeƉ 
ϮϬϭϯ͖ϭ͗ϯϬϳ-ϯϭϰ͘
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ϰϲ͘ ^ĐhǁeiĐŬeƌt tD͕ WŽhlŵan D�͕ WŽhlŵan �^͕ et al͘ �aƌlǇ ƉhǇƐiĐal and ŽĐĐƵƉaƟŽnal theƌaƉǇ 
in ŵeĐhaniĐallǇ ǀenƟlated͕ ĐƌiƟĐallǇ ill ƉaƟentƐ͗ a ƌandŽŵiƐed ĐŽntƌŽlled tƌial͘ >anĐet 
ϮϬϬϵ͖ϯϳϯ͗ϭϴϳϰ-ϭϴϴϮ͘

ϰϳ͘  ,ŽƉŬinƐ ZK͕ ^ƵĐhǇta DZ͕ &aƌƌeƌ d:͕ Eeedhaŵ D͘ IŵƉƌŽǀing ƉŽƐt-intenƐiǀe Đaƌe Ƶnit 
neƵƌŽƉƐǇĐhiatƌiĐ ŽƵtĐŽŵeƐ͗ ƵndeƌƐtanding ĐŽgniƟǀe eīeĐtƐ Žf ƉhǇƐiĐal aĐƟǀitǇ͘ �ŵ : 
ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϭϮ͖ϭϴϲ͗ϭϮϮϬ-ϭϮϮϴ͘

ϰϴ͘ ^ŽŵŵeƌƐ :͕ �ngelďeƌt Z,͕ Dettling-Ihnenfeldt D͕ et al͘ WhǇƐiŽtheƌaƉǇ in the intenƐiǀe 
Đaƌe Ƶnit͗ an eǀidenĐe-ďaƐed͕ eǆƉeƌt dƌiǀen͕ ƉƌaĐƟĐal Ɛtateŵent and ƌehaďilitaƟŽn 
ƌeĐŽŵŵendaƟŽnƐ͘ �lin Zehaďil ϮϬϭϱ͖Ϯϵ͗ϭϬϱϭ-ϭϬϲϯ͘

ϰϵ͘ �ŽnnŽllǇ �͘ DeƐĐƌiďing and ŵeaƐƵƌing ƌeĐŽǀeƌǇ and ƌehaďilitaƟŽn aŌeƌ ĐƌiƟĐal illneƐƐ͘ �Ƶƌƌ 
KƉin �ƌit �aƌe ϮϬϭϱ͖Ϯϭ͗ϰϰϱ-ϰϱϮ͘

ϱϬ͘ DaũŽƌ D� <Z͕ <hŽ D�͕ �ŽnnŽllǇ �͕ DĐtilliaŵƐ D͕ DenehǇ >͕ ,aneŬŽŵ ^͕ Watŵan ^͕ 
'ŽƐƐelinŬ Z͕ :ŽneƐ �͕ EŽllet &͕  Eeedhaŵ DD͕ �ngelďeƌt Z,,͕ san deƌ ^Đhaaf D͘ ^Ƶƌǀiǀing 
ĐƌiƟĐal illneƐƐ͕ ǁhat iƐ neǆt͍ �n eǆƉeƌt ĐŽnƐenƐƵƐ Ɛtateŵent Žn ƉhǇƐiĐal ƌehaďilitaƟŽn aŌeƌ 
hŽƐƉital diƐĐhaƌge͘ �ƌit �aƌe ϮϬϭϲ͖ in ƉƌeƐƐ͘

ϱϭ͘ :Ƶng �͕ DŽƵƌǇ W,͕ DahƵl D͕ et al͘ DiaƉhƌagŵaƟĐ dǇƐfƵnĐƟŽn in ƉaƟentƐ ǁith I�h-aĐƋƵiƌed 
ǁeaŬneƐƐ and itƐ iŵƉaĐt Žn eǆtƵďaƟŽn failƵƌe͘ IntenƐiǀe �aƌe Ded ϮϬϭϲ͖ϰϮ͗ϴϱϯ-ϴϲϭ͘

ϱϮ͘ 'ŽƐƐelinŬ Z͕ >angeƌ D͘ ZeĐŽǀeƌǇ fƌŽŵ I�h-aĐƋƵiƌed ǁeaŬneƐƐ͖ dŽ nŽt fŽƌget the ƌeƐƉiƌatŽƌǇ 
ŵƵƐĐleƐ͊ dhŽƌaǆ ϮϬϭϲ͖ϳϭ͗ϳϳϵ-ϳϴϬ͘

ϱϯ͘ �lŬinƐ D͕ DenƟĐe Z͘ InƐƉiƌatŽƌǇ ŵƵƐĐle tƌaining faĐilitateƐ ǁeaning fƌŽŵ ŵeĐhaniĐal 
ǀenƟlaƟŽn aŵŽng ƉaƟentƐ in the intenƐiǀe Đaƌe Ƶnit͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ͘ : WhǇƐiŽtheƌ 
ϮϬϭϱ͖ϲϭ͗ϭϮϱ-ϭϯϰ͘

ϱϰ͘ �gaƌd �^͕ >ŽŵďŽƌg <͕ dŽnneƐen �͕ �geƌŽd I͘ ZehaďilitaƟŽn aĐƟǀiƟeƐ͕ ŽƵt-ƉaƟent ǀiƐitƐ and 
eŵƉlŽǇŵent in ƉaƟentƐ and ƉaƌtneƌƐ the ĮƌƐt Ǉeaƌ aŌeƌ I�h͗ a deƐĐƌiƉƟǀe ƐtƵdǇ͘ IntenƐiǀe 
�ƌit �aƌe EƵƌƐ ϮϬϭϰ͖ϯϬ͗ϭϬϭ-ϭϭϬ͘

ϱϱ͘ KƌǁeliƵƐ >͕ EŽƌdlƵnd �͕ EŽƌdlƵnd W͕  et al͘ Wƌe-eǆiƐƟng diƐeaƐe͗ the ŵŽƐt iŵƉŽƌtant faĐtŽƌ 
fŽƌ health ƌelated ƋƵalitǇ Žf life lŽng-teƌŵ aŌeƌ ĐƌiƟĐal illneƐƐ͗ a ƉƌŽƐƉeĐƟǀe͕ lŽngitƵdinal͕ 
ŵƵlƟĐentƌe tƌial͘ �ƌit �aƌe ϮϬϭϬ͖ϭϰ͗Zϲϳ͘
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ϱϲ͘ <atǌ ^͕ &Žƌd ��͕ DŽƐŬŽǁitǌ Zt͕ :aĐŬƐŽn ��͕ :aīe Dt͘ ^tƵdieƐ Žf IllneƐƐ in the �ged͘ 
dhe Indeǆ Žf �dl͗ � ^tandaƌdiǌed DeaƐƵƌe Žf �iŽlŽgiĐal and WƐǇĐhŽƐŽĐial &ƵnĐƟŽn͘ :�D� 
ϭϵϲϯ͖ϭϴϱ͗ϵϭϰ-ϵϭϵ͘

ϱϳ͘  teinďeƌgeƌ D͕ ^aŵƐa 'W͕  ^Đhŵadeƌ <͕ 'ƌeenďeƌg ^D͕ �aƌƌ D�͕ tildŵan D^͘ �ŽŵƉaƌing 
ƉƌŽǆǇ and ƉaƟentƐ͛ ƉeƌĐeƉƟŽnƐ Žf ƉaƟentƐ͛ fƵnĐƟŽnal ƐtatƵƐ͗ ƌeƐƵltƐ fƌŽŵ an ŽƵtƉaƟent 
geƌiatƌiĐ ĐliniĐ͘ : �ŵ 'eƌiatƌ ^ŽĐ ϭϵϵϮ͖ϰϬ͗ϱϴϱ-ϱϴϴ͘

ϱϴ͘ :aĐŬƐŽn :�͕ �lǇ �t͘ �ŽgniƟǀe iŵƉaiƌŵent aŌeƌ ĐƌiƟĐal illneƐƐ͗ eƟŽlŽgieƐ͕ ƌiƐŬ faĐtŽƌƐ͕ and 
fƵtƵƌe diƌeĐƟŽnƐ͘ ^eŵinaƌƐ in ƌeƐƉiƌatŽƌǇ and ĐƌiƟĐal Đaƌe ŵediĐine ϮϬϭϯ͖ϯϰ͗Ϯϭϲ-ϮϮϮ͘

ϱϵ͘ <iŵ ̂ z͕ >iŵ d^͕ >ee ,z͕ DŽŽn ̂ z͘ �lƵƐteƌing ŵild ĐŽgniƟǀe iŵƉaiƌŵent ďǇ ŵini-ŵental Ɛtate 
eǆaŵinaƟŽn͘ EeƵƌŽl ^Đi ϮϬϭϰ͖ϯϱ͗ϭϯϱϯ-ϭϯϱϴ͘

ϲϬ͘ dangalŽƐ �'͕ ̂ ŵith '�͕ IǀniŬ Z:͕ et al͘ dhe Dini-Dental ̂ tate �ǆaŵinaƟŽn in geneƌal ŵediĐal 
ƉƌaĐƟĐe͗ ĐliniĐal ƵƟlitǇ and aĐĐeƉtanĐe͘ DaǇŽ �lin WƌŽĐ ϭϵϵϲ͖ϳϭ͗ϴϮϵ-ϴϯϳ͘

ϲϭ͘ dŽƌgeƌƐen :͕ ,Žle :&͕  <ǀale Z͕ tentǌel->aƌƐen d͕ &laatten ,͘ �ŽgniƟǀe iŵƉaiƌŵentƐ aŌeƌ 
ĐƌiƟĐal illneƐƐ͘ �Đta �naeƐtheƐiŽl ^Đand ϮϬϭϭ͖ϱϱ͗ϭϬϰϰ-ϭϬϱϭ͘

ϲϮ͘ <aƌnatŽǀƐŬaia >s͕ WhilďƌiĐŬ <>͕ WaƌŬeƌ �D͕ Eeedhaŵ DD͘ �aƌlǇ WƐǇĐhŽlŽgiĐal dheƌaƉǇ in 
�ƌiƟĐal IllneƐƐ͘ ^eŵinaƌƐ in ƌeƐƉiƌatŽƌǇ and ĐƌiƟĐal Đaƌe ŵediĐine ϮϬϭϲ͖ϯϳ͗ϭϯϲ-ϭϰϮ͘

ϲϯ͘ san Deƌ ^Đhaaf D͕ �aŬhƐhi-Zaieǌ &͕  san Deƌ ^teen D͕ DŽngelŵanƐ D�͕ De <eiǌeƌ  
E&͘ ZeĐŽŵŵendaƟŽnƐ fŽƌ intenƐiǀe Đaƌe fŽllŽǁ-ƵƉ ĐliniĐƐ͖ ƌeƉŽƌt fƌŽŵ a ƐƵƌǀeǇ and 
ĐŽnfeƌenĐe Žf DƵtĐh intenƐiǀe ĐaƌeƐ͘ Dineƌǀa �neƐteƐiŽlŽgiĐa ϮϬϭϱ͖ϴϭ͗ϭϯϱ-ϰϰ͘ 

 
ϲϰ͘ DenehǇ >͕ �lliŽtt D͘ ^tƌategieƐ fŽƌ ƉŽƐt I�h ƌehaďilitaƟŽn͘ �Ƶƌƌ KƉin �ƌit �aƌe ϮϬϭϮ͖ϭϴ͗ϱϬϯ-

ϱϬϴ͘

ϲϱ͘ ,eƌƌidge D^͘ dhe Đhallenge Žf deƐigning a ƉŽƐt-ĐƌiƟĐal illneƐƐ ƌehaďilitaƟŽn inteƌǀenƟŽn͘ 
�ƌit �aƌe ϮϬϭϭ͖ϭϱ͗ϭϬϬϮ͘

ϲϲ͘ DĐtilliaŵƐ D:͕ �eningtŽn ^͕ �tŬinƐŽn D͘ KƵtƉaƟent-ďaƐed ƉhǇƐiĐal ƌehaďilitaƟŽn fŽƌ 
ƐƵƌǀiǀŽƌƐ Žf ƉƌŽlŽnged ĐƌiƟĐal illneƐƐ͗ � ƌandŽŵiǌed ĐŽntƌŽlled tƌial͘ WhǇƐiŽtheƌ dheŽƌǇ 
WƌaĐt ϮϬϭϲ͖ϯϮ͗ϭϳϵ-ϭϵϬ͘

ϲϳ͘  talƐh d^͕ ^aliƐďƵƌǇ >'͕ Deƌƌiǁeatheƌ :>͕ et al͘ InĐƌeaƐed ,ŽƐƉital-�aƐed WhǇƐiĐal 
ZehaďilitaƟŽn and InfŽƌŵaƟŽn WƌŽǀiƐiŽn �Ōeƌ IntenƐiǀe �aƌe hnit DiƐĐhaƌge͗ dhe Z��Ks�Z 
ZandŽŵiǌed �liniĐal dƌial͘ :�D� Inteƌn Ded ϮϬϭϱ͖ϭϳϱ͗ϵϬϭ-ϵϭϬ͘
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ϲϴ͘ IǁaƐhǇna d:͕ Eetǌeƌ '͘ dhe ďƵƌdenƐ Žf ƐƵƌǀiǀŽƌƐhiƉ͗ an aƉƉƌŽaĐh tŽ thinŬing aďŽƵt lŽng-
teƌŵ ŽƵtĐŽŵeƐ aŌeƌ ĐƌiƟĐal illneƐƐ͘ ^eŵinaƌƐ in ƌeƐƉiƌatŽƌǇ and ĐƌiƟĐal Đaƌe ŵediĐine 
ϮϬϭϮ͖ϯϯ͗ϯϮϳ-ϯϯϴ͘

ϲϵ͘ �ƌaig W͕  DieƉƉe W͕  DaĐintǇƌe ^͕ DiĐhie ^͕ Eaǌaƌeth I͕ WeƫĐƌeǁ D͘ DeǀelŽƉing and 
eǀalƵaƟng ĐŽŵƉleǆ inteƌǀenƟŽnƐ͗ the neǁ DediĐal ZeƐeaƌĐh �ŽƵnĐil gƵidanĐe͘ Int : EƵƌƐ 
^tƵd ϮϬϭϯ͖ϱϬ͗ϱϴϳ-ϱϵϮ͘

ϳϬ͘ Eeedhaŵ DD͘ hndeƌƐtanding and iŵƉƌŽǀing ĐliniĐal tƌial ŽƵtĐŽŵe ŵeaƐƵƌeƐ in aĐƵte 
ƌeƐƉiƌatŽƌǇ failƵƌe͘ �ŵ : ZeƐƉiƌ �ƌit �aƌe Ded ϮϬϭϰ͖ϭϴϵ͗ϴϳϱ-ϴϳϳ͘

ϳϭ͘ WaƌƌǇ ^D͕ 'ƌangeƌ �>͕ �eƌneǇ ^͕ et al͘ �ƐƐeƐƐŵent Žf iŵƉaiƌŵent and aĐƟǀitǇ liŵitaƟŽnƐ 
in the ĐƌiƟĐallǇ ill͗ a ƐǇƐteŵaƟĐ ƌeǀieǁ Žf ŵeaƐƵƌeŵent inƐtƌƵŵentƐ and theiƌ ĐliniŵetƌiĐ 
ƉƌŽƉeƌƟeƐ͘ IntenƐiǀe �aƌe Ded ϮϬϭϱ͖ϰϭ͗ϳϰϰ-ϳϲϮ͘

ϳϮ͘ dƵƌnďƵll ��͕ Zaďiee �͕ DaǀiƐ t�͕ et al͘ KƵtĐŽŵe DeaƐƵƌeŵent in I�h ̂ ƵƌǀiǀŽƌƐhiƉ ZeƐeaƌĐh 
&ƌŽŵ ϭϵϳϬ tŽ ϮϬϭϯ͗ � ^ĐŽƉing Zeǀieǁ Žf ϰϮϱ WƵďliĐaƟŽnƐ͘ �ƌit �aƌe Ded ϮϬϭϲ͖ϰϰ͗ϭϮϲϳ-
ϭϮϳϳ͘

ϳϯ͘ �ŽlƋƵhŽƵn ,>͕ >aŵŽntagne D�͕ DƵnĐan ��͕ &iandeƌ D͕ �haŵƉagne �͕ 'ƌiŵƐhaǁ :D͘ � 
ƐǇƐteŵaƟĐ ƌeǀieǁ Žf inteƌǀenƟŽnƐ tŽ inĐƌeaƐe the ƵƐe Žf Ɛtandaƌdiǌed ŽƵtĐŽŵe ŵeaƐƵƌeƐ 
ďǇ ƌehaďilitaƟŽn ƉƌŽfeƐƐiŽnalƐ͘ �lin Zehaďil ϮϬϭϲ͖ �ƉƵď ahead Žf Ɖƌint͘

ϳϰ͘ :ette Dh͕ ,alďeƌt :͕ IǀeƌƐŽn �͕ DiĐeli �͕ ^hah W͘  hƐe Žf Ɛtandaƌdiǌed ŽƵtĐŽŵe ŵeaƐƵƌeƐ in 
ƉhǇƐiĐal theƌaƉiƐt ƉƌaĐƟĐe͗ ƉeƌĐeƉƟŽnƐ and aƉƉliĐaƟŽnƐ͘ WhǇƐ dheƌ ϮϬϬϵ͖ϴϵ͗ϭϮϱ-ϭϯϱ͘
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dhe adǀanĐeŵentƐ in ĐƌiƟĐal Đaƌe ŵediĐine ƌeƐƵlt in a gƌŽǁing ƉŽƉƵlaƟŽn Žf ƐƵƌǀiǀŽƌƐ Žf 
ĐƌiƟĐal illneƐƐ͘ ,Žǁeǀeƌ͕  ŵanǇ intenƐiǀe Đaƌe Ƶnit ;I�hͿ ƐƵƌǀiǀŽƌƐ eǆƉeƌienĐe ƉhǇƐiĐal and 
ĐŽgniƟǀe iŵƉaiƌŵentƐ͕ and ŵental health ƉƌŽďleŵƐ aŌeƌ diƐĐhaƌge fƌŽŵ the I�h͕ ŬnŽǁn aƐ 
ƉŽƐt-intenƐiǀe Đaƌe ƐǇndƌŽŵe ;WI�^Ϳ͘ dheƐe iŵƉaiƌŵentƐ aƌe aƐƐŽĐiated ǁith lŽng-laƐƟng 
ƌeƐtƌiĐƟŽnƐ in dailǇ fƵnĐƟŽning and ƌedƵĐed health-ƌelated ƋƵalitǇ Žf life ;YŽ>Ϳ͕ and Đan 
alƐŽ negaƟǀelǇ aīeĐt faŵilǇ ŵeŵďeƌƐ ;WI�^-&Ϳ͘ dhe natƵƌe Žf theƐe ƌeƐtƌiĐƟŽnƐ ƌeƋƵiƌe 
inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn Đaƌe͘ ,Žǁeǀeƌ͕  theƌe iƐ nŽ ƉathǁaǇ Žƌ gƵideline fŽƌ the 
ƉƌeǀenƟŽn and tƌeatŵent Žf the ƐǇŵƉtŽŵƐ Žf WI�^͘ WI�^ iƐ nŽt ƌelated tŽ a ƐƉeĐiĮĐ ŵediĐal 
diagnŽƐiƐ͕ and tŽ date it iƐ diĸĐƵlt tŽ ƉƌediĐt at an eaƌlǇ Ɛtage͕ ǁhiĐh ƉaƟentƐ aƌe at higheƐt 
ƌiƐŬ fŽƌ ƉŽŽƌ fƵnĐƟŽnal ŽƵtĐŽŵe͘ dhe inǀeƐƟgaƟŽn Žf ƉŽtenƟal ƉƌŽgnŽƐƟĐ and eǆƉlanatŽƌǇ 
faĐtŽƌƐ Žf fƵnĐƟŽnal ƌeĐŽǀeƌǇ͕ and the ƵƐe Žf aƉƉƌŽƉƌiate ƐĐƌeening inƐtƌƵŵentƐ͕ ŵaǇ helƉ 
tŽ idenƟfǇ ƉaƟentƐ ǁith need fŽƌ inteƌdiƐĐiƉlinaƌǇ Đaƌe͘ DŽƌeŽǀeƌ͕  a ďetteƌ ƵndeƌƐtanding 
Žf the ƐhŽƌt- and lŽng-teƌŵ ĐŽnƐeƋƵenĐeƐ Žf ĐƌiƟĐal illneƐƐ fŽƌ fƵnĐƟŽning ǁŽƵld ƐƵƉƉŽƌt 
the deǀelŽƉŵent Žf taƌgeted ƌehaďilitaƟŽn Đaƌe fŽƌ I�h ƐƵƌǀiǀŽƌƐ and theiƌ faŵilieƐ͕ in 
Žƌdeƌ tŽ iŵƉƌŽǀe fƵnĐƟŽnal ƌeĐŽǀeƌǇ and ƋƵalitǇ Žf life͘ dhe aiŵ Žf thiƐ theƐiƐ iƐ tŽ eǆƉlŽƌe 
the ĐŽƵƌƐe and ƉƌŽgnŽƐiƐ Žf fƵnĐƟŽning in I�h ƐƵƌǀiǀŽƌƐ͕ and tŽ inǀeƐƟgate ŵeanƐ fŽƌ eaƌlǇ 
idenƟĮĐaƟŽn Žf WI�^ in adƵlt I�h-ƉaƟentƐ͕ ǁhŽ ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated fŽƌ ϰϴ hŽƵƌƐ 
Žƌ ŵŽƌe͘ dhe ŬnŽǁledge aƐƐeŵďled in thiƐ theƐiƐ ĐŽntƌiďƵteƐ tŽ the deǀelŽƉŵent Žf an 
ŽƉƟŵal Đaƌe ƉathǁaǇ fŽƌ I�h ƐƵƌǀiǀŽƌƐ and theiƌ faŵilieƐ͕ in Žƌdeƌ tŽ iŵƉƌŽǀe the ƋƵalitǇ Žf 
ƐƵƌǀiǀŽƌƐhiƉ͘ In Chap ter 1 ͕ the ďaĐŬgƌŽƵnd and ƌaƟŽnale ƵndeƌlǇing the aiŵƐ Žf thiƐ theƐiƐ 
aƌe intƌŽdƵĐed͘   
Chap ter 2  deƐĐƌiďeƐ the ƌeƐƵltƐ Žf a ĐƌŽƐƐ-ƐeĐƟŽnal ƐtƵdǇ͕ eǀalƵaƟng the fƵnĐƟŽnal ƐtatƵƐ 
and itƐ ƉŽtenƟal deteƌŵinantƐ in ϲϵ I�h ƐƵƌǀiǀŽƌƐ͕ iŵŵediatelǇ aŌeƌ diƐĐhaƌge fƌŽŵ the 
I�h͘ In thiƐ ŽďƐeƌǀaƟŽnal ƐtƵdǇ͕ aĐƟǀiƟeƐ Žf dailǇ liǀing͕ ŵƵƐĐle Ɛtƌength͕ ƐenƐiƟǀitǇ Žf the 
liŵďƐ͕ ǁalŬing ĐaƉaĐitǇ͕ and ĐŽgniƟǀe fƵnĐƟŽning ǁeƌe aƐƐeƐƐed͘ In addiƟŽn͕ the ƉƌediĐƟǀe 
ǀalƵe Žf fƵnĐƟŽnal ƐtatƵƐ ƉƌiŽƌ tŽ I�h-adŵiƐƐiŽn͕ age͕ ƐeǀeƌitǇ Žf illneƐƐ͕ and dƵƌaƟŽn Žf 
ŵeĐhaniĐal ǀenƟlaƟŽn aƐ ƉŽtenƟal deteƌŵinantƐ fŽƌ fƵnĐƟŽnal ƐtatƵƐ ǁithin the ĮƌƐt ǁeeŬ 
aŌeƌ I�h diƐĐhaƌge ǁaƐ eǆaŵined͘ tithin the ĮƌƐt ǁeeŬ aŌeƌ I�h diƐĐhaƌge͕ the Žǀeƌall 
fƵnĐƟŽnal ƐtatƵƐ ǁaƐ ƉŽŽƌ ;ŵedian �aƌthel Indeǆ ϲ Žf ϮϬͿ͕ ǁith ϳϲй Žf the ƉaƟentƐ ďeing 
ƐeǀeƌelǇ deƉendent͕ ϭϱй ŵŽdeƌatelǇ deƉendent͕ and ϵй ƐlightlǇ deƉendent Žn Žtheƌ 
ƉeŽƉle tŽ ƉeƌfŽƌŵ aĐƟǀiƟeƐ Žf dailǇ liǀing ;�D>Ϳ͘ Dedian gƌiƉ Ɛtƌength ǁaƐ ϱϬй lŽǁeƌ than 
nŽƌŵaƟǀe data͕ and ϳϯй Žf the ƉaƟentƐ ǁeƌe nŽt aďle tŽ ǁalŬ indeƉendentlǇ ;&ƵnĐƟŽnal 
�ŵďƵlaƟŽn �ategŽƌieƐ ч ϯͿ͘ �eƐideƐ the ƉhǇƐiĐal liŵitaƟŽnƐ͕ ϯϬй Žf the ƉaƟentƐ had 
indiĐaƟŽnƐ fŽƌ ĐŽgniƟǀe iŵƉaiƌŵentƐ ;Dini Dental ̂ tate �ǆaŵinaƟŽn ф ϮϰͿ͘ dhe dƵƌaƟŽn Žf 
ŵeĐhaniĐal ǀenƟlaƟŽn ǁaƐ aƐƐŽĐiated ǁith ƉŽŽƌeƌ fƵnĐƟŽnal ƐtatƵƐ iŵŵediatelǇ aŌeƌ 
diƐĐhaƌge fƌŽŵ the I�h͕ ǁheƌeaƐ age͕ YŽ> ƉƌiŽƌ tŽ I�h adŵiƐƐiŽn͕ and ƐeǀeƌitǇ Žf illneƐƐ at 
I�h adŵiƐƐiŽn ǁeƌe nŽt͘ ZedƵĐed gƌiƉ Ɛtƌength and ǁalŬing aďilitǇ ǁeƌe idenƟĮed aƐ 
eǆƉlanatŽƌǇ faĐtŽƌƐ fŽƌ ƉŽŽƌeƌ fƵnĐƟŽnal ƐtatƵƐ͘ tith ƌegaƌd tŽ the Ɛeǀeƌe iŵƉaiƌŵentƐ 
and ƌeƐtƌiĐƟŽnƐ in ƉeƌfŽƌŵing �D> iŵŵediatelǇ aŌeƌ I�h diƐĐhaƌge͕ ǁe ƉƌŽƉŽƐe that all 
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ƉaƟentƐ ǀenƟlated fŽƌ ŵŽƌe than ϰϴ hŽƵƌƐ in the I�h ƐhŽƵld ďe ƐĐƌeened fŽƌ ƉhǇƐiĐal͕ 
ĐŽgniƟǀe͕ Žƌ ŵental ƐeƋƵelae͕ in Žƌdeƌ tŽ iniƟate inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn Đaƌe͕ and 
gŽal Ɛeƫng͘ &ƌŽŵ the high ƉƌeǀalenĐe Žf ƉhǇƐiĐal iŵƉaiƌŵentƐ aŌeƌ I�h diƐĐhaƌge͕ and the 
ƌeƐƵltƐ Žf ƉƌeǀiŽƵƐ ƐtƵdieƐ͕ it iƐ thŽƵght that I�h-aĐƋƵiƌed ǁeaŬneƐƐ ;I�h-�tͿ iƐ an 
iŵƉŽƌtant ŵediatŽƌ fŽƌ ƉhǇƐiĐal fƵnĐƟŽning in I�h ƐƵƌǀiǀŽƌƐ͘ dhe ƐtƵdieƐ ƉƌeƐented in 
Chap ter 3  and 4  inǀeƐƟgate the iŵƉaĐt Žf I�h-�t Žn the ƉŽƐt-I�h fƵnĐƟŽnal ŽƵtĐŽŵe ďǇ 
ĐŽŵƉaƌing ƉaƟentƐ ǁith and ǁithŽƵt I�h-�t͘   
Chap ter 3  ƉƌeƐentƐ the ƌeƐƵltƐ Žf a ƉƌŽƐƉeĐƟǀe ŽďƐeƌǀaƟŽnal ƐtƵdǇ Žf ϭϱϲ ƉaƟentƐ Žn the 
indeƉendent iŵƉaĐt Žf I�h-�t Žn ƉŽƐt-I�h ŵŽƌtalitǇ and ƉhǇƐiĐal fƵnĐƟŽning at ϲ ŵŽnthƐ 
aŌeƌ I�h diƐĐhaƌge͘ I�h-�t ǁaƐ diagnŽƐed aƐ a DediĐal ZeƐeaƌĐh �ŽƵnĐil ;DZ�Ϳ ƐƵŵ ƐĐŽƌe 
фϰϴ in aǁaŬe and attenƟǀe ƉaƟentƐ͘ �ŽǀaƌiateƐ ǁeƌe a ƉƌiŽƌi deĮned aƐ͗ age͕ gendeƌ͕  
�haƌlƐŽn ĐŽ-ŵŽƌďiditǇ indeǆ͕ ƉƌeƐenĐe Žf ƐeƉƟĐ ƐhŽĐŬ͕ �W��,� Is ƐĐŽƌe and ŵaǆiŵal ^K&� 
ƐĐŽƌe dƵƌing adŵiƐƐiŽn͘ dǁentǇ-thƌee ƉaƟentƐ͕ Žf ǁhŽŵ ϮϬ ǁith I�h-�t͕ died in the I�h͕ 
and anŽtheƌ Ϯϱ ƉaƟentƐ ;ϭϳ ǁith I�h-�tͿ died dƵƌing the ϲ ŵŽnthƐ fŽllŽǁ-ƵƉ aŌeƌ I�h 
diƐĐhaƌge͘ WhǇƐiĐal fƵnĐƟŽning ǁaƐ aƐƐeƐƐed in ϵϲ ƐƵƌǀiǀŽƌƐ ;ϯϵ ƉaƟentƐ ǁith I�h-�tͿ 
ƵƐing the ^hŽƌt-&Žƌŵ ,ealth ^ƵƌǀeǇ ;^&-ϯϲͿ ƉhǇƐiĐal fƵnĐƟŽning ;W&Ϳ dŽŵain͘ I�h-�t ǁaƐ 
indeƉendentlǇ aƐƐŽĐiated ǁith higheƌ ƉŽƐt-I�h ŵŽƌtalitǇ and ǁith ĐliniĐallǇ ƌeleǀant ƉŽŽƌeƌ 
ƉhǇƐiĐal fƵnĐƟŽning at ϲ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ �lƐŽ͕ ƉaƟentƐ ǁith I�h-�t ǁeƌe leƐƐ 
liŬelǇ tŽ ďe diƐĐhaƌged hŽŵe ;ϯϯйͿ than ƉaƟentƐ ǁithŽƵt I�h-�t ;ϳϱйͿ͘ �aƐed Žn theƐe 
ĮndingƐ͕ ƉaƟentƐ ǁith I�h-�t aƌe tŽ ďe ĐŽnƐideƌed a taƌget ƉŽƉƵlaƟŽn fŽƌ ƌehaďilitaƟŽn 
Đaƌe͘   
Chap ter 4  deƐĐƌiďeƐ the ƌeƐƵltƐ Žf a lŽngitƵdinal ĐŽhŽƌt ƐtƵdǇ͕ ĐŽŵƉaƌing the fƵnĐƟŽnal 
health ƐtatƵƐ ǁith ƌegaƌd tŽ ƉhǇƐiĐal͕ ƉƐǇĐhŽlŽgiĐal and ƐŽĐial fƵnĐƟŽning Žf ϲϬ ƉaƟentƐ 
ǁith and ϳϯ ƉaƟentƐ ǁithŽƵt I�h-�t͘ &ƵƌtheƌŵŽƌe͕ ƉƌediĐtŽƌƐ and eǆƉlanatŽƌǇ faĐtŽƌƐ Žf 
ƐhŽƌt- and lŽng-teƌŵ fƵnĐƟŽnal ƐtatƵƐ ǁeƌe idenƟĮed͘ &ƵnĐƟŽnal health ƐtatƵƐ ǁaƐ 
aƐƐeƐƐed at ϯ͕ ϲ and ϭϮ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͕ ƵƐing the ^iĐŬneƐƐ IŵƉaĐt WƌŽĮle ϲϴ 
;^IWϲϴͿ͘ I�h-�t ǁaƐ an indeƉendent ƉƌediĐtŽƌ fŽƌ iŵƉaiƌed fƵnĐƟŽnal health ƐtatƵƐ at ϯ 
ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ ^iǆtǇ-thƌee ƉeƌĐent Žf the ƉaƟentƐ ǁith I�h-�t had Ɛeǀeƌe 
ƌeƐtƌiĐƟŽnƐ in ƉeƌfŽƌŵing dailǇ life aĐƟǀiƟeƐ͕ ĐŽŵƉaƌed tŽ ϯϬй Žf the ƉaƟentƐ ǁithŽƵt I�h-
�t͘ �lƐŽ ϭ Ǉeaƌ aŌeƌ I�h diƐĐhaƌge͕ ƉhǇƐiĐal fƵnĐƟŽning ǁaƐ ƐigniĮĐantlǇ ŵŽƌe iŵƉaiƌed in 
ƉaƟentƐ ǁith I�h-�t ĐŽŵƉaƌed tŽ ĐƌiƟĐallǇ ill ƉaƟentƐ ǁithŽƵt I�h-�t͘ WaƟent-ƌeƉŽƌted 
ƉƐǇĐhŽlŽgiĐal and ƐŽĐial fƵnĐƟŽning did nŽt diīeƌ ďetǁeen ƉaƟentƐ ǁith and ǁithŽƵt I�h-
�t͕ dƵƌing the ĮƌƐt Ǉeaƌ aŌeƌ diƐĐhaƌge͘ ^ŽĐial fƵnĐƟŽning ƌeŵained ƐeǀeƌelǇ ƌeƐtƌiĐted in 
the ŵaũŽƌitǇ Žf I�h ƐƵƌǀiǀŽƌƐ͕ indeƉendent fƌŽŵ I�h-�t͘ � ƐtƌƵĐtƵƌed inteƌdiƐĐiƉlinaƌǇ 
ƌehaďilitaƟŽn ƉƌŽgƌaŵ ŵaǇ helƉ I�h ƐƵƌǀiǀŽƌƐ tŽ iŵƉƌŽǀe fƵnĐƟŽnal indeƉendenĐe and 
ƉaƌƟĐiƉaƟŽn in ƐŽĐial life͘ �eƐideƐ the ǁide ƌange Žf lŽng-laƐƟng ƌeƐtƌiĐƟŽnƐ in dailǇ 
fƵnĐƟŽning͕ ƐƵƌǀiǀing ĐƌiƟĐal illneƐƐ iƐ alƐŽ aƐƐŽĐiated ǁith ƌedƵĐed ƋƵalitǇ Žf life ;YŽ>Ϳ͘ In 
ĐliniĐal ƉƌaĐƟĐe͕ I�h ƐƵƌǀiǀŽƌƐ ǁith Ɛiŵilaƌ degƌeeƐ Žf fƵnĐƟŽnal diƐaďiliƟeƐ ƐhŽǁed 
ĐŽnƐideƌaďle indiǀidƵal diīeƌenĐeƐ in YŽ> aŌeƌ diƐĐhaƌge fƌŽŵ the hŽƐƉital͘   
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te hǇƉŽtheƐiǌed that ƉeƌƐŽnal ĐŽƉing ƐtǇle ŵight ďe aƐƐŽĐiated ǁith YŽ>͕ aƐ fŽƵnd in 
ǀaƌiŽƵƐ ƉaƟent gƌŽƵƉƐ ǁith ĐhƌŽniĐ diƐeaƐe Žƌ tƌaƵŵaƟĐ inũƵƌǇ͘   
Chap ter 5  fŽĐƵƐeƐ Žn ĐŽƉing ƐtǇleƐ and ƋƵalitǇ Žf life ;YŽ>Ϳ in I�h ƐƵƌǀiǀŽƌƐ͘ In a ĐƌŽƐƐ-
ƐeĐƟŽnal ŵƵlƟĐenteƌ ƐtƵdǇ͕ ĐŽƉing ƐtǇleƐ and itƐ aƐƐŽĐiaƟŽn ǁith YŽ> ǁeƌe eǆƉlŽƌed in ϭϬϰ 
ƉaƟentƐ͕ ϯ ŵŽnthƐ aŌeƌ I�h diƐĐhaƌge͘ �ŽƉing ƐtǇle ;e͘g͕͘ taƐŬ-Žƌiented ĐŽƉing͕ eŵŽƟŽn-
Žƌiented ĐŽƉing͕ and aǀŽidanĐe ĐŽƉingͿ ǁaƐ aƐƐeƐƐed ƵƐing the �ŽƉing InǀentŽƌǇ fŽƌ 
^tƌeƐƐfƵl ^itƵaƟŽnƐ ;�I^^-ϮϭͿ͕ and YŽ> ǁaƐ aƐƐeƐƐed ƵƐing the WhǇƐiĐal �ŽŵƉŽnent ^ĐŽƌe 
;W�^Ϳ and Dental �ŽŵƉŽnent ^ĐŽƌe ;D�^Ϳ deƌiǀed fƌŽŵ the ϯϲ-iteŵ ^hŽƌt &Žƌŵ ,ealth 
^ƵƌǀeǇ ;^&-ϯϲͿ͘ �ŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle ǁaƐ indeƉendentlǇ aƐƐŽĐiated ǁith ƌedƵĐed 
ŵental health ;i͘e͕͘ ^&-ϯϲ D�^Ϳ͕ ďƵt nŽt ǁith ƉhǇƐiĐal fƵnĐƟŽning ;i͘e͕͘ ^&-ϯϲ W�^Ϳ͘ I�h 
ƐƵƌǀiǀŽƌƐ ǁith Ɖƌe-feƌenĐe fŽƌ eŵŽƟŽn-Žƌiented ĐŽƉing ƐtǇle ŵaǇ ďe ŵŽƐt in need Žf 
taƌgeted ƉƐǇĐhŽedƵĐaƟŽnal inteƌǀenƟŽnƐ͕ ƐƵĐh aƐ ĐŽƉing ƐŬillƐ tƌaining and ƉƌŽďleŵ 
ƐŽlǀing theƌaƉǇ͕ in Žƌdeƌ tŽ faĐilitate ƌeĐŽǀeƌǇ͘ ,Žǁeǀeƌ͕  addiƟŽnal ƌeƐeaƌĐh iƐ needed in 
Žƌdeƌ tŽ deteƌŵine the ƉƌeĐiƐe ƌŽle that ĐŽƉing ƐtǇle ƉlaǇƐ in the lŽng-teƌŵ ƌeĐŽǀeƌǇ Žf I�h 
ƐƵƌǀiǀŽƌƐ͕ and tŽ ĐŽnƐideƌ hŽǁ theƐe ŵaǇ ďe adũƵƐted͘ dŽ ƌedƵĐe lŽng-teƌŵ ƉhǇƐiĐal͕ 
ĐŽgniƟǀe͕ and ŵental health ƉƌŽďleŵƐ aŵŽng I�h ƐƵƌǀiǀŽƌƐ͕ ƉŽƐt-IntenƐiǀe �aƌe hnitƐ ;I�hͿ 
ĐliniĐƐ haǀe ďeen adǀŽĐated͕ ďƵt a fŽƌŵat fŽƌ ŽƉƟŵal ƐtƌƵĐtƵƌe͕ Ɵŵing͕ and Đaƌe ĐŽntent 
haƐ nŽt Ǉet ďeen eƐtaďliƐhed͘  
Chap ter 6  deƐĐƌiďeƐ the iŵƉleŵentaƟŽn and eǀalƵaƟŽn Žf tǁŽ ƉŽƐt-I�h ĐliniĐƐ in an 
aĐadeŵiĐ and a geneƌal hŽƐƉital͘ In a ƉƌŽƐƉeĐƟǀe ŵƵlƟĐentƌe ƐtƵdǇ͕ ϭϭϱ I�h-ƉaƟentƐ͕ ǁhŽ 
ǁeƌe ŵeĐhaniĐallǇ ǀenƟlated ш ϰϴ hŽƵƌƐ and diƐĐhaƌged tŽ theiƌ hŽŵeƐ͕ ǁeƌe inĐlƵded͘ dhe 
feaƐiďilitǇ Žf the ƉŽƐt-I�h ĐliniĐƐ ǁaƐ eǀalƵated aƐ ϭͿ the nƵŵďeƌ Žf eligiďle I�h ƐƵƌǀiǀŽƌƐ 
and the ƉƌŽƉŽƌƟŽn that attended the ĐliniĐ͕ ϮͿ the ƉƌeǀalenĐe Žf I�h-ƌelated aďnŽƌŵaliƟeƐ 
that ƌeƋƵiƌed ƌefeƌƌal fŽƌ fƵƌtheƌ tƌeatŵent͕ and ϯͿ ƉaƟent ƐaƟƐfaĐƟŽn͘ &ƌŽŵ the eligiďle 
ƉaƟentƐ͕ ϰϵй ;ƵniǀeƌƐitǇ hŽƐƉitalͿ and ϲϳй ;geneƌal hŽƐƉitalͿ ǀiƐited the ŽƵtƉaƟent ƉŽƐt-
I�h ĐliniĐ͘ dhe ŵaũŽƌitǇ Žf all ƐĐƌeened ƉaƟentƐ had fƵnĐƟŽnal ƌeƐtƌiĐƟŽnƐ͕ and ϲϴй 
ƌeƋƵiƌed ƌefeƌƌal fŽƌ fƵƌtheƌ diagnŽƐiƐ and tƌeatŵent͘ dhe ƵƐe Žf ǀalidated ƐĐƌeening 
inƐtƌƵŵentƐ ǁith Ɖƌe-deĮned ĐƵt-Žī ƉŽintƐ enaďleƐ the idenƟĮĐaƟŽn Žf WI�^ in fŽƌŵeƌ I�h 
ƉaƟentƐ and theiƌ faŵilǇ ŵeŵďeƌƐ͘ In addiƟŽn͕ ƉƌŽǀiding infŽƌŵaƟŽn aďŽƵt WI�^ͬWI�^-& iƐ 
ǀeƌǇ ŵƵĐh aƉƉƌeĐiated ďǇ ƉaƟentƐ and faŵilǇ ŵeŵďeƌƐ͘ In ĐŽnĐlƵƐiŽn͕ ƉŽƐt-I�h ĐliniĐƐ 
ƐƵƉƉŽƌt the ĐŽnƟnƵitǇ Žf ;ƌehaďilitaƟŽnͿ Đaƌe aŌeƌ hŽƐƉital diƐĐhaƌge͘  
Chap ter 7  ĐŽŵƉƌiƐeƐ the geneƌal diƐĐƵƐƐiŽn͘ In thiƐ ĐhaƉteƌ͕  the ŵain ĮndingƐ͕ 
ŵethŽdŽlŽgiĐal ĐŽnƐideƌaƟŽnƐ͕ and ĐliniĐal iŵƉliĐaƟŽnƐ aƌe ƌeŇeĐted ƵƉŽn͘ &inallǇ͕ 
ƌeĐŽŵŵendaƟŽnƐ fŽƌ ƌehaďilitaƟŽn Đaƌe aƐ ǁell aƐ fŽƌ fƵtƵƌe ƌeƐeaƌĐh aƌe ƉƌŽǀided͘ dhiƐ 
theƐiƐ ƐhŽǁƐ that I�h-ƐtaǇ ǁith ŵeĐhaniĐal ǀenƟlaƟŽn ш ϰϴ hŽƵƌƐ haƐ an iŵƉŽƌtant iŵƉaĐt 
Žn dailǇ fƵnĐƟŽning in I�h ƐƵƌǀiǀŽƌƐ͘ DƵƌing the ĮƌƐt Ǉeaƌ aŌeƌ ĐƌiƟĐal illneƐƐ͕ iŵƉaiƌŵentƐ 
in ďŽdǇ fƵnĐƟŽnƐ͕ liŵitaƟŽnƐ in aĐƟǀiƟeƐ and ƌeƐtƌiĐƟŽnƐ in ƉaƌƟĐiƉaƟŽn aƌe highlǇ 
Ɖƌeǀalent in a ƐƵďƐtanƟal ƉƌŽƉŽƌƟŽn Žf I�h ƐƵƌǀiǀŽƌƐ͕ ǁhiĐh in tƵƌn aīeĐtƐ the ƋƵalitǇ Žf 
life in faŵilǇ ŵeŵďeƌƐ͘ �ddiƟŽnallǇ͕ a ŵaũŽƌitǇ Žf I�h ƐƵƌǀiǀŽƌƐ dŽ nŽt ƌeĐeiǀe adeƋƵate 
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ƌehaďilitaƟŽn Đaƌe aŌeƌ diƐĐhaƌge fƌŽŵ the hŽƐƉital͘ dheƐe ĮndingƐ iŵƉlǇ that I�h ƐƵƌǀiǀŽƌƐ 
and theiƌ neǆt ƌelaƟǀeƐ ƐhŽƵld ďe ĐlŽƐelǇ ŵŽnitŽƌed aŌeƌ diƐĐhaƌge fƌŽŵ the I�h and aŌeƌ 
hŽƐƉital diƐĐhaƌge͕ tŽ eaƌlǇ idenƟfǇ ƐǇŵƉtŽŵƐ Žf WI�^ and tŽ iniƟate aƉƉƌŽƉƌiate 
inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn tƌeatŵent͘ dheƌefŽƌe͕ ǁe ƉƌŽƉŽƐe a ƐtƌƵĐtƵƌed͕ 
inteƌdiƐĐiƉlinaƌǇ ƐteƉƉed Đaƌe ƌehaďilitaƟŽn ƉathǁaǇ͕ ĐŽnƐiƐƟng Žf ĐliniĐal aƐƐeƐƐŵentƐ 
ǁith ǀalidated ƐĐƌeening inƐtƌƵŵentƐ͕ indiǀidƵaliǌed inteƌdiƐĐiƉlinaƌǇ ƌehaďilitaƟŽn 
inteƌǀenƟŽnƐ͕ and adeƋƵate handŽǀeƌ in the tƌanƐiƟŽn Žf Đaƌe͘ &Žƌ the deǀelŽƉŵent Žf 
ƐƵĐh a ƐteƉƉed-Đaƌe ƌehaďilitaƟŽn ƉƌŽgƌaŵ͕ ƌandŽŵiǌed ĐliniĐal tƌialƐ aƌe needed tŽ 
inǀeƐƟgate the ĐŽƐt-eīeĐƟǀeneƐƐ͘ �lƐŽ͕ the eīeĐƟǀeneƐƐ Žf ƐƉeĐiĮĐ inteƌǀenƟŽnƐ that 
fŽĐƵƐ Žn the ǀaƌiŽƵƐ ƐǇŵƉtŽŵƐ Žf WI�^ ƐhŽƵld ďe fƵƌtheƌ inǀeƐƟgated͘ In addiƟŽn͕ eaƌlǇ 
idenƟĮĐaƟŽn and tƌiage Žf I�h ƐƵƌǀiǀŽƌƐ at lŽǁ and high ƌiƐŬ fŽƌ ƉŽŽƌ fƵnĐƟŽnal ƌeĐŽǀeƌǇ 
needƐ fƵƌtheƌ inǀeƐƟgaƟŽnƐ͘ 
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De ǀŽŽƌƵitgang in de intenƐiǀe Đaƌe ;I�Ϳ geneeƐŬƵnde ƌeƐƵlteeƌt in een gƌŽeiende ƉŽƉƵlaƟe 
ǀan I�-ƉaƟģnten die een eƌnƐƟge ǌieŬte ŽǀeƌleeŌ͘ �Đhteƌ͕  ǀeel I�-Žǀeƌleǀenden eƌǀaƌen 
fǇƐieŬe͕ ĐŽgniƟeǀe en ƉƐǇĐhiƐĐhe ƉƌŽďleŵen na ŽntƐlag ǀan de I�͕ ŽŽŬ ǁel het ƉŽƐt-
intenƐiǀe Đaƌe ƐǇndƌŽŽŵ ;WI�^Ϳ genŽeŵd͘ Deǌe I�-geƌelateeƌde ƌeƐtǀeƌƐĐhiũnƐelen leiden 
tŽt langdƵƌige ďeƉeƌŬingen in het dageliũŬƐ fƵnĐƟŽneƌen en ǀeƌŵindeƌde Ŭǁaliteit ǀan 
leǀen ;<ǀ>Ϳ en ŬƵnnen ŽŽŬ de <ǀ> ǀan faŵilieleden negaƟef ďeŢnǀlŽeden ;WI�^-&Ϳ͘ De aaƌd 
ǀan deǌe ďeƉeƌŬingen ǀƌagen Žŵ inteƌdiƐĐiƉlinaiƌe ƌeǀalidaƟeďehandeling͘ �Đhteƌ͕  eƌ 
ďeƐtaat geen ǌŽƌgtƌaũeĐt Žf ƌiĐhtliũn ǀŽŽƌ de ƉƌeǀenƟe en ďehandeling ǀan de ƐǇŵƉtŽŵen 
ǀan WI�^͘ WI�^ iƐ niet geƌelateeƌd aan een ƐƉeĐiĮeŬe ŵediƐĐhe diagnŽƐe en tŽt ŽƉ heden iƐ 
het ŵŽeiliũŬ Žŵ ƉaƟģnten ŵet een ǀeƌhŽŽgd ƌiƐiĐŽ ŽƉ ƐleĐht fƵnĐƟŽneel heƌƐtel ǀƌŽeg te 
idenƟĮĐeƌen͘ Kŵ een geƐĐhiŬte tƌiage te ŽntǁiŬŬelen͕ teƌ ďeŽŽƌdeling Žf ƉaƟģnten 
inteƌdiƐĐiƉlinaiƌe ƌeǀalidaƟeďehandeling nŽdig heďďen͕ iƐ nadeƌ ǁetenƐĐhaƉƉeliũŬ 
ŽndeƌǌŽeŬ nŽdig naaƌ ƉƌŽgnŽƐƟƐĐhe faĐtŽƌen ǀŽŽƌ fƵnĐƟŽneel heƌƐtel en naaƌ 
ƐĐƌeeningƐinƐtƌƵŵenten͘ �Žǀendien iƐ ŵeeƌ inǌiĐht in de ŬŽƌte en lange teƌŵiũn geǀŽlgen 
ǀan ŬƌiƟeŬe ǌieŬte ŽƉ het fƵnĐƟŽneƌen nŽdig Žŵ een geƌiĐht ƌeǀalidaƟetƌaũeĐt ǀŽŽƌ I�-
Žǀeƌleǀenden en hƵn faŵilieƐ te ŽntǁiŬŬelen͘ ,et dŽel ǀan dit ƉƌŽefƐĐhƌiŌ iƐ Žŵ het ǀeƌlŽŽƉ 
en de ƉƌŽgnŽƐe ǀan het fƵnĐƟŽneƌen ǀan I�-Žǀeƌleǀenden͕ die gedƵƌende ϰϴ ƵƵƌ Žf langeƌ 
ďeadeŵd ǌiũn geǁeeƐt͕ te ǀeƌŬennen en te ŽndeƌǌŽeŬen ŽƉ ǁelŬe ǁiũǌe ƐǇŵƉtŽŵen ǀan 
WI�^ ǀƌŽegƟũdig ŬƵnnen ǁŽƌden ŽƉgeƐƉŽŽƌd͘ De ŬenniƐ die in dit ƉƌŽefƐĐhƌiŌ iƐ ǀeƌǌaŵeld 
dƌaagt   ďiũ aan de ŽntǁiŬŬeling ǀan een ŽƉƟŵaal ƌeǀalidaƟetƌaũeĐt ǀŽŽƌ I�-Žǀeƌleǀenden en 
hƵn faŵilieleden͕ teneinde de Ŭǁaliteit ǀan ;ŽǀeƌͿleǀen te ǀeƌďeteƌen͘ In H oof dstu k  1  
ǁŽƌden de aĐhteƌgƌŽnd en dŽeƐtellingen die aan dit ƉƌŽefƐĐhƌiŌ ten gƌŽndƐlag liggen 
geŢntƌŽdƵĐeeƌd͘   
H oof dstu k  2  ďeƐĐhƌiũŌ de ƌeƐƵltaten ǀan een dǁaƌƐdŽŽƌƐnede-ŽndeƌǌŽeŬ͕ ǁaaƌin de 
fƵnĐƟŽnele ƐtatƵƐ en de ŵŽgeliũŬe deteƌŵinanten ǀŽŽƌ fƵnĐƟŽnele ƐtatƵƐ diƌeĐt na ŽntƐlag 
ǀan de I� ǁeƌden ŽndeƌǌŽĐht͘ In deǌe ŽďƐeƌǀaƟŽnele ƐtƵdie ǁeƌden aĐƟǀiteiten ǀan het 
dageliũŬƐ leǀen͕ ƐƉieƌŬƌaĐht͕ ƐenƐiďiliteit͕ lŽŽƉĐaƉaĐiteit en ĐŽgniƟef fƵnĐƟŽneƌen in ϲϵ I�-
ƉaƟģnten geģǀalƵeeƌd͘ DaaƌnaaƐt ǁeƌd de ǀŽŽƌƐƉellende ǁaaƌde ǀan de fƵnĐƟŽnele ƐtatƵƐ 
ǀŽŽƌafgaand aan de I�-ŽƉnaŵe͕ leeŌiũd͕ eƌnƐt ǀan de ǌieŬte ďiũ ŽƉnaŵe en ďeadeŵingƐdƵƵƌ 
alƐ ŵŽgeliũŬe deteƌŵinanten ǀŽŽƌ fƵnĐƟŽnele ƐtatƵƐ ďinnen de eeƌƐte ǁeeŬ na I�-ŽntƐlag 
ŽndeƌǌŽĐht͘ In de eeƌƐte ǁeeŬ na I�-ŽntƐlag ǁaƐ de algehele fƵnĐƟŽnele ƐtatƵƐ ƐleĐht 
;ŵediane �aƌthel Indeǆ ƐĐŽƌe ϲ ǀan ϮϬͿ͘ san de ŽndeƌǌŽĐhte ƉaƟģnten ǁaƐ ϳϲй in gƌŽte 
ŵate aĬanŬeliũŬ͕ ϭϱй ŵaƟg aĬanŬeliũŬ en ϵй enigƐǌinƐ aĬanŬeliũŬ ǀan de hƵlƉ ǀan andeƌen 
ǀŽŽƌ het ƵitǀŽeƌen ǀan aĐƟǀiteiten ǀan het dageliũŬƐe leǀen ;�D>Ϳ͘ De ŵediane ŬniũƉŬƌaĐht 
ǁaƐ ϱϬй lageƌ ten ŽƉǌiĐhte ǀan nŽƌŵgegeǀenƐ en ϳϯй ǀan de ƉaƟģnten ǁaƐ niet in Ɛtaat 
Žŵ ǌelfƐtandig te lŽƉen ;&ƵnĐƟŽnal �ŵďƵlaƟŽn �ategŽƌieƐ ч ϯͿ͘ EaaƐt deǌe fǇƐieŬe 
ďeƉeƌŬingen had ϯϬй ǀan de ƉaƟģnten aanǁiũǌingen ǀŽŽƌ ĐŽgniƟeǀe ƐtŽŽƌniƐƐen ;Dini 
Dental ̂ tate �ǆaŵinaƟŽn фϮϰͿ͘ �en langeƌe ďeadeŵingƐdƵƵƌ hing Ɛaŵen ŵet een ƐleĐhteƌe 
fƵnĐƟŽnele ƐtatƵƐ diƌeĐt na ŽntƐlag ǀan de I�͕ teƌǁiũl leeŌiũd͕ Ŭǁaliteit ǀan leǀen ǀſſƌ I�-
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ŽƉnaŵe en eƌnƐt ǀan de ǌieŬte ďiũ I�-ŽƉnaŵe niet geaƐƐŽĐieeƌd ǁaƌen͘ seƌŵindeƌde 
ŬniũƉŬƌaĐht en lŽŽƉǀeƌŵŽgen ǁeƌden geŢdenƟĮĐeeƌd alƐ ǀeƌŬlaƌende faĐtŽƌen ǀŽŽƌ een 
ƐleĐhteƌe fƵnĐƟŽnele ƐtatƵƐ͘ 'eǌien de eƌnƐƟge fƵnĐƟŽnele ďeƉeƌŬingen in het ƵitǀŽeƌen 
ǀan �D> ŽnŵiddelliũŬ na I�-ŽntƐlag͕ adǀiƐeƌen ǁiũ Žŵ alle ƉaƟģnten die langeƌ dan ϰϴ ƵƵƌ 
ŽƉ de I� ďeadeŵd ǌiũn geǁeeƐt te ƐĐƌeenen ŽƉ fǇƐieŬe͕ ĐŽgniƟeǀe en ŵentale ƉƌŽďleŵen͕ 
Žŵ ǌŽ ǀƌŽeg ŵŽgeliũŬ inteƌdiƐĐiƉlinaiƌe ƌeǀalidaƟeďehandeling te Ɛtaƌten͘ KƉ ďaƐiƐ ǀan de 
hŽge ƉƌeǀalenƟe ǀan liĐhaŵeliũŬe ďeƉeƌŬingen na I�-ŽntƐlag en de ƌeƐƵltaten ǀan eeƌdeƌe 
ƐtƵdieƐ͕ ǁŽƌdt aangenŽŵen dat ŽƉ de I� ǀeƌǁŽƌǀen ƐƉieƌǌǁaŬte ;I�h-aĐƋƵiƌed ǁeaŬneƐƐ 
I�h-�tͿ een ďelangƌiũŬe ďeƉalende faĐtŽƌ iƐ ǀŽŽƌ het fǇƐieŬ fƵnĐƟŽneƌen ŽƉ de lange 
teƌŵiũn͘ In de ƐtƵdieƐ in H oof dstu k  3  en 4  ǁŽƌdt de inǀlŽed ǀan I�h-�t ŽƉ de fƵnĐƟŽnele 
ƐtatƵƐ in I�-Žǀeƌleǀenden ŽndeƌǌŽĐht dŽŽƌ ƉaƟģnten ŵet en ǌŽndeƌ I�h-�t te 
ǀeƌgeliũŬen͘   
H oof dstu k  3  ďeƐĐhƌiũŌ de ƌeƐƵltaten ǀan een ƉƌŽƐƉeĐƟeǀe ŽďƐeƌǀaƟŽnele ƐtƵdie ǀan ϭϱϲ 
ƉaƟģnten naaƌ de inǀlŽed ǀan I�h-�t ŽƉ ƉŽƐt-I� ƐteƌŌe en fǇƐieŬ fƵnĐƟŽneƌen͕ ϲ ŵaanden 
na I�-ŽntƐlag͘ I�h-�t ǁeƌd ďiũ ǁaŬŬeƌe en inƐtƌƵeeƌďaƌe ƉaƟģnten ǀaƐtgeƐteld aan de 
hand ǀan ŵanƵele ƐƉieƌŬƌaĐhtŵeƟng ǀŽlgenƐ de DediĐal ZeƐeaƌĐh �ŽƵnĐil ;DZ�Ϳ ƐŽŵ 
ƐĐŽƌe ǀan фϰϴ͘ WŽtenƟele ǀeƌƐtŽƌende faĐtŽƌen ǁeƌden a ƉƌiŽƌi gedeĮnieeƌd alƐ͗ leeŌiũd͕ 
geƐlaĐht͕ ĐŽ-ŵŽƌďiditeit ;�haƌlƐŽn ĐŽ-ŵŽƌďiditeit indeǆͿ͕ het ŽƉtƌeden ǀan ƐeƉƟƐĐhe ƐhŽĐŬ 
en eƌnƐt ǀan de ǌieŬte ;�W��,� Is ƐĐŽƌe en ^K&� ƐĐŽƌeͿ ďiũ I�-ŽƉnaŵe͘ DƌieģntǁinƟg 
ƉaƟģnten ;ϮϬ ŵet I�h-�tͿ Žǀeƌleden ŽƉ de I� en nŽg eenƐ Ϯϱ ƉaƟģnten ;ϭϳ ŵet I�h-�tͿ 
Žǀeƌleden ďinnen ϲ ŵaanden na I�-ŽntƐlag͘ ,et fǇƐieŬ fƵnĐƟŽneƌen ǁeƌd in ϵϲ  
I�-Žǀeƌleǀenden geŵeten ;ϯϵ ƉaƟģnten ŵet I�h-�tͿ ŵet de ^hŽƌt-&Žƌŵ ,ealth ^ƵƌǀeǇ  
;^&-ϯϲͿ͕ dŽŵein fǇƐieŬ fƵnĐƟŽneƌen ;W&Ϳ͘ I�h-�t ǁaƐ ŽnaĬanŬeliũŬ geaƐƐŽĐieeƌd ŵet een 
hŽgeƌe ƉŽƐt-I� ƐteƌŌe en ŵet een ŬliniƐĐh ƌeleǀant ƐleĐhteƌ fǇƐieŬ fƵnĐƟŽneƌen͕ ϲ  
ŵaanden na I�-ŽntƐlag͘ KŽŬ ǁeƌden eƌ ŵeeƌ ƉaƟģnten ŵet I�h-�t naaƌ een  
ƌeǀalidaƟe-inƐtelling ŽntƐlagen en ŬŽnden ƉaƟģnten ǌŽndeƌ I�h-�t ǀaŬeƌ diƌeĐt naaƌ hƵiƐ 
ǁŽƌden ŽntƐlagen ǀanƵit het ǌieŬenhƵiƐ͘ KƉ ďaƐiƐ ǀan deǌe ďeǀindingen dienen ƉaƟģnten 
ŵet I�h-�t te ǁŽƌden ďeƐĐhŽƵǁd alƐ ďelangƌiũŬe dŽelgƌŽeƉ ǀŽŽƌ ƌeǀalidaƟeďehandeling͘ 
H oof dstu k  4  ďeƐĐhƌiũŌ de ƌeƐƵltaten ǀan een lŽngitƵdinale ĐŽhŽƌt ƐtƵdie͕ ǁaaƌin de 
fƵnĐƟŽnele ƐtatƵƐ ŵet ďetƌeŬŬing tŽt het fǇƐieŬe͕ ƉƐǇĐhiƐĐhe en ƐŽĐiale fƵnĐƟŽneƌen ǀan 
ϲϬ ƉaƟģnten ŵet en ϳϯ ƉaƟģnten ǌŽndeƌ I�h-�t ǁeƌd ǀeƌgeleŬen͘ DaaƌnaaƐt ǁeƌden 
deteƌŵinanten ǀŽŽƌ de fƵnĐƟŽnele ƐtatƵƐ ŽƉ ŬŽƌte en lange teƌŵiũn ŽndeƌǌŽĐht͘ De 
fƵnĐƟŽnele ƐtatƵƐ ǁeƌd ŽƉ ϯ͕ ϲ en ϭϮ ŵaanden na I�-ŽntƐlag geŵeten ŵet de ^iĐŬneƐƐ 
IŵƉaĐt WƌŽĮle ϲϴ ;^IWϲϴͿ͘ I�h-�t ďleeŬ een ŽnaĬanŬeliũŬe ǀŽŽƌƐƉelleƌ ǀŽŽƌ ǀeƌŵindeƌde 
fƵnĐƟŽnele ƐtatƵƐ ŽƉ ϯ ŵaanden na I�-ŽntƐlag͘ Dƌie ŵaanden na I�-ŽntƐlag ǁaƌen ϲϯй  
ǀan de ƉaƟģnten ŵet I�h-�t eƌnƐƟg ďeƉeƌŬt in het ƵitǀŽeƌen ǀan dageliũŬƐe aĐƟǀiteiten 
;�D>Ϳ in ǀeƌgeliũŬing tŽt ϯϬй ǀan de ƉaƟģnten ǌŽndeƌ I�h-�t͘ KŽŬ ϭ ũaaƌ na I�-ŽntƐlag 
ǁaƌen ƉaƟģnten ŵet I�h-�t ŵeeƌ ďeƉeƌŬt in hƵn fǇƐieŬ fƵnĐƟŽneƌen dan ƉaƟģnten 
ǌŽndeƌ I�h-�t͘ ,et ƉƐǇĐhiƐĐh en ƐŽĐiaal fƵnĐƟŽneƌen ǁaƐ ǀeƌgeliũŬďaaƌ ďiũ ƉaƟģnten ŵet 
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en ǌŽndeƌ I�h-�t ŽƉ de ǀeƌƐĐhillende ŵeetŵŽŵenten͘ KnaĬanŬeliũŬ ǀan I�h-�t ǁaƐ het 
ƐŽĐiaal fƵnĐƟŽneƌen in het ŵeƌendeel ǀan de I�-Žǀeƌleǀenden eƌnƐƟg ďeƉeƌŬt gedƵƌende 
het eeƌƐte ũaaƌ na I�-ŽntƐlag͘ �en geƐtƌƵĐtƵƌeeƌd inteƌdiƐĐiƉlinaiƌ ƌeǀalidaƟetƌaũeĐt ǌŽƵ I�-
Žǀeƌleǀenden ŬƵnnen helƉen Žŵ hƵn fƵnĐƟŽneel heƌƐtel te ǀeƌďeteƌen en de ƉaƌƟĐiƉaƟe 
in het ƐŽĐiale leǀen te ŽƉƟŵaliƐeƌen͘ EaaƐt het ďƌede ƐĐala aan langdƵƌige ďeƉeƌŬingen in 
het dageliũŬƐ fƵnĐƟŽneƌen ǁŽƌdt het Žǀeƌleǀen ǀan een eƌnƐƟge ǌieŬte ŽŽŬ in ǀeƌďand 
geďƌaĐht ŵet een ǀeƌŵindeƌde Ŭǁaliteit ǀan leǀen ;<ǀ>Ϳ͘ In de ŬliniƐĐhe ƉƌaŬƟũŬ ǌien ǁe dat 
I�-ƉaƟģnten ŵet ǀeƌgeliũŬďaƌe fƵnĐƟŽnele ďeƉeƌŬingen na ŽntƐlag Ƶit het ǌieŬenhƵiƐ 
aanǌienliũŬe indiǀidƵele ǀeƌƐĐhillen ǀeƌtŽnen in <ǀ>͘ Knǌe hǇƉŽtheƐe ǁaƐ dat de ƉeƌƐŽŽnliũŬe 
ĐŽƉing ƐƟũl ŵŽgeliũŬ ǀeƌďand hŽƵdt ŵet <ǀ>͕ ǌŽalƐ dit ŽŽŬ in andeƌe ƉaƟģnten ƉŽƉƵlaƟeƐ 
ŵet ĐhƌŽniƐĐhe ǌieŬte Žf tƌaƵŵaƟƐĐh letƐel iƐ aangetŽŽnd͘  
H oof dstu k  5  ƌiĐht ǌiĐh ŽƉ ĐŽƉing ƐƟũlen en Ŭǁaliteit ǀan leǀen ;<ǀ>Ϳ in I�-Žǀeƌleǀenden͘ In 
een ĐƌŽƐƐ-ƐeĐƟŽnele ŵƵlƟĐenteƌ ƐtƵdie ǀan ϭϬϰ ƉaƟģnten ǁeƌden ϯ ŵaanden na I�-ŽntƐlag 
de ĐŽƉing ƐƟũlen en het ǀeƌďand ŵet <ǀ> ŽndeƌǌŽĐht͘ �ŽƉing ƐƟũl ;taaŬgeƌiĐhte-͕ 
eŵŽƟegeƌiĐhte- en ǀeƌŵiũdingƐgeƌiĐhte ĐŽƉingͿ ǁeƌd in Ŭaaƌt geďƌaĐht ŵet de �ŽƉing 
InǀentŽƌǇ fŽƌ ^tƌeƐƐfƵl ^itƵaƟŽnƐ ;�I^^-ϮϭͿ en Ŭǁaliteit ǀan leǀen ǁeƌd geŵeten ŵet de 
WhǇƐiĐal �ŽŵƉŽnent ^ĐŽƌe ;W�^Ϳ en Dental �ŽŵƉŽnent ^ĐŽƌe ;D�^Ϳ ǀan de ϯϲ-iteŵ ^hŽƌt 
&Žƌŵ ,ealth ^ƵƌǀeǇ ;^&-ϯϲͿ͘ �en eŵŽƟegeƌiĐhte ĐŽƉing ƐƟũl ǁaƐ ŽnaĬanŬeliũŬ geaƐƐŽĐieeƌd 
ŵet een ǀeƌŵindeƌde ŵentale geǌŽndheid ;^&-ϯϲ D�^Ϳ͕ ŵaaƌ niet ŵet fǇƐieŬ fƵnĐƟŽneƌen 
;^&-ϯϲ W�^Ϳ͘ Dit iŵƉliĐeeƌt dat I�-Žǀeƌleǀenden ŵet een Žǀeƌǁegend eŵŽƟegeƌiĐhte 
ĐŽƉing ƐƟũl ďaat ǌŽƵden ŬƵnnen heďďen ďiũ geƌiĐhte ƉƐǇĐhŽ-edƵĐaƟeǀe inteƌǀenƟeƐ͕ ǌŽalƐ 
ƉƌŽďleeŵŽƉlŽƐƐende theƌaƉie Žf ĐŽgniƟeǀe gedƌagƐtheƌaƉie͘ �anǀƵllend ŽndeƌǌŽeŬ iƐ 
nŽdig Žŵ de ƐƉeĐiĮeŬe ƌŽl ǀan ĐŽƉing ƐƟũl ŽƉ het lange teƌŵiũn heƌƐtel ǀan I�-Žǀeƌleǀenden 
te ŽndeƌǌŽeŬen en na te gaan hŽe deǌe Ŭan ǁŽƌden ďeŢnǀlŽed͘ Kŵ de langdƵƌige fǇƐieŬe͕ 
ĐŽgniƟeǀe en ŵentale geǌŽndheidƐƉƌŽďleŵen ďiũ I�-Žǀeƌleǀenden te ŵŽnitŽƌen en te 
ǀeƌŵindeƌen͕ ǁŽƌden I�-naǌŽƌg ƉŽli͛Ɛ aanďeǀŽlen͘ De ŽƉƟŵale ŽƉǌet͕ ŽƌganiƐaƟeǀŽƌŵ͕ 
Ɵŵing en inhŽƵd ǌiũn nŽg niet ǀaƐtgeƐteld͘   
H oof dstu k  6  ďeƐĐhƌiũŌ de iŵƉleŵentaƟe en eǀalƵaƟe ǀan tǁee I�-naǌŽƌg ƉŽli͛Ɛ in een 
aĐadeŵiƐĐh en een algeŵeen ǌieŬenhƵiƐ͘ In een ƉƌŽƐƉeĐƟeǀe ŵƵlƟĐenteƌ ƐtƵdie ǁeƌden 
ϭϭϱ I�-ƉaƟģnten geŢnĐlƵdeeƌd͕ die ш ϰϴ ƵƵƌ ŽƉ de I� ǁaƌen ďeadeŵd en na hƵn 
ǌieŬenhƵiƐǀeƌďliũf ŵet ŽntƐlag naaƌ hƵiƐ gingen͘ De haalďaaƌheid ǀan de I�-naǌŽƌg ƉŽli ǁeƌd 
ŽndeƌǌŽĐht aan de hand ǀan ϭͿ het aantal geŢnĐlƵdeeƌde I�-ƉaƟģnten die de naǌŽƌg ƉŽli 
ďeǌŽĐhten͕ ϮͿ de ƉƌeǀalenƟe ǀan I�-geƌelateeƌde ƉƌŽďleŵen ŵet nŽŽdǌaaŬ ǀŽŽƌ 
aanǀƵllende ďehandeling͕ en ϯͿ de ƉaƟģnten teǀƌedenheid͘ ϰϵй ;aĐadeŵiƐĐh ǌieŬenhƵiƐͿ͕ 
ƌeƐƉeĐƟeǀeliũŬ ϲϳй ;algeŵeen ǌieŬenhƵiƐͿ ǀan de ƉaƟģnten die in aanŵeƌŬing Ŭǁaŵen 
ǀŽŽƌ I�-naǌŽƌg ďeǌŽĐhten de ƉŽli͘ ,et ŵeƌendeel ǀan de ƉaƟģnten had fƵnĐƟŽnele 
ďeƉeƌŬingen en ǀŽŽƌ ϲϴй ǀan de ƉaƟģnten ǁaƐ ǀeƌǁiũǌing nŽdig ǀŽŽƌ aanǀƵllende 
diagnŽƐƟeŬ en ďehandeling͘ ,et geďƌƵiŬ ǀan geǀalideeƌde ƐĐƌeeningƐinƐtƌƵŵenten ŵet 
aŅaƉǁaaƌdeƐ ŵaaŬt de idenƟĮĐaƟe ǀan ƐǇŵƉtŽŵen ǀan WI�^ in eǆ I�-ƉaƟģnten en hƵn 



ϭϲϬ

 SAM
EN

VATTIN
G

        S

faŵilieleden ŵŽgeliũŬ͘ DaaƌnaaƐt ǁeƌd de ǀeƌƐtƌeŬte infŽƌŵaƟe Žǀeƌ WI�^ͬWI�^-& ǌeeƌ 
geǁaaƌdeeƌd dŽŽƌ ƉaƟģnten en faŵilieleden͘ KƉ deǌe ǁiũǌe ŽndeƌƐteƵnen I�-naǌŽƌg ƉŽli͛Ɛ 
de ĐŽnƟnƵŢteit ǀan de ;ƌeǀalidaƟeͿ ďehandeling na ŽntƐlag Ƶit het ǌieŬenhƵiƐ͘   
H oof dstu k  7  ďeǀat de algeŵene diƐĐƵƐƐie ǀan het ƉƌŽefƐĐhƌiŌ͘ In dit hŽŽfdƐtƵŬ ǁŽƌden de 
ďelangƌiũŬƐte ďeǀindingen͕ ŵethŽdŽlŽgiƐĐhe teŬŽƌtŬŽŵingen en ŬliniƐĐhe iŵƉliĐaƟeƐ 
ďeƐƉƌŽŬen͘ denƐlŽtte ǁŽƌden aanďeǀelingen ǀŽŽƌ een geƐtƌƵĐtƵƌeeƌd ƌeǀalidaƟetƌaũeĐt en 
ǀŽŽƌ tŽeŬŽŵƐƟg ŽndeƌǌŽeŬ gegeǀen͘ Dit ƉƌŽefƐĐhƌiŌ tŽŽnt aan dat een I�-ŽƉnaŵe ŵet 
een ďeadeŵingƐdƵƵƌ ǀan ϰϴ ƵƵƌ Žf langeƌ een gƌŽte inǀlŽed heeŌ ŽƉ het dageliũŬƐ 
fƵnĐƟŽneƌen ǀan I�-Žǀeƌleǀenden͘ 'edƵƌende het eeƌƐte ũaaƌ na ŬƌiƟeŬe ǌieŬte ǁŽƌden in 
een aanǌienliũŬ deel ǀan de I�-Žǀeƌleǀenden ƐtŽŽƌniƐƐen in liĐhaaŵƐfƵnĐƟeƐ͕ ďeƉeƌŬingen 
in aĐƟǀiteiten en ƌeƐtƌiĐƟeƐ in ƉaƌƟĐiƉaƟe geǀŽnden͕ die ŽŽŬ de Ŭǁaliteit ǀan leǀen ǀan 
faŵilieleden ďeŢnǀlŽeden͘ De ŵeeƌdeƌheid ǀan de I�-Žǀeƌleǀenden Žntǀangt ŽnǀŽldŽende 
ƌeǀalidaƟeďehandeling na ŽntƐlag Ƶit het ǌieŬenhƵiƐ͘ Deǌe ďeǀindingen iŵƉliĐeƌen dat I�-
Žǀeƌleǀenden en hƵn faŵilieleden naƵǁlettend geǀŽlgd ŵŽeten ǁŽƌden na ŽntƐlag ǀan de 
I� en na ŽntƐlag Ƶit het ǌieŬenhƵiƐ Žŵ I�-geƌelateeƌde ƐǇŵƉtŽŵen ǀƌŽeg te idenƟĮĐeƌen en 
ƉaƐƐende inteƌdiƐĐiƉlinaiƌe ƌeǀalidaƟeďehandeling te Ɛtaƌten͘ DaaƌŽŵ adǀiƐeƌen ǁiũ een 
geƐtƌƵĐtƵƌeeƌd͕ inteƌdiƐĐiƉlinaiƌ ƐteƉƉed-Đaƌe ƌeǀalidaƟetƌaũeĐt͕ ďeƐtaande Ƶit een ŬliniƐĐhe 
ƐĐƌeening ŵet geǀalideeƌde ŵeeƟnƐtƌƵŵenten͕ geŢndiǀidƵaliƐeeƌde inteƌdiƐĐiƉlinaiƌe 
ƌeǀalidaƟeďehandeling en adeƋƵate ŽǀeƌdƌaĐht ďiũ alle tƌanƐiƟeƐ ǀan ǌŽƌg͘ sŽŽƌ de ǀeƌdeƌe 
ŽntǁiŬŬeling ǀan een deƌgeliũŬ ƐteƉƉed-Đaƌe ƌeǀalidaƟetƌaũeĐt ǌiũn geƌandŽŵiƐeeƌde 
ŬliniƐĐhe ƐtƵdieƐ nŽdig Žŵ de ;ŬŽƐten-Ϳ eīeĐƟǀiteit te ŽndeƌǌŽeŬen͘ KŽŬ de eīeĐƟǀiteit 
ǀan ƐƉeĐiĮeŬe inteƌǀenƟeƐ͕ die geƌiĐht ǌiũn ŽƉ de ǀeƌƐĐhillende ƐǇŵƉtŽŵen ǀan WI�^͕ 
ŵŽeten ǀeƌdeƌ ǁŽƌden ŽndeƌǌŽĐht͘ DaaƌnaaƐt iƐ het nŽdig Žŵ de ǀƌŽegƟũdige idenƟĮĐaƟe 
en tƌiage ǀan I�-Žǀeƌleǀenden ŵet een hŽŽg ƌiƐiĐŽ ŽƉ ǀeƌŵindeƌd fƵnĐƟŽneel heƌƐtel 
ǀeƌdeƌ te ŽndeƌǌŽeŬen͘ 
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Daniela Dettling-Ihnenfeldt ǁaƐ ďŽƌn Žn DaƌĐh ϭϳth ϭϵϳϬ in teƐt-�eƌlin͕ 'eƌŵanǇ͘ In 
ϭϵϴϵ Ɛhe gƌadƵated fƌŽŵ ƐeĐŽndaƌǇ ƐĐhŽŽl at the <ant-'ǇŵnaƐiƵŵ in �eƌlin͘ �etǁeen 
ϭϵϴϵ and ϭϵϵϯ Ɛhe ƐtƵdied ĐlaƐƐiĐal and ĐŽnteŵƉŽƌaƌǇ danĐe and danĐe ƉedagŽgǇ at 
the &ƌanŬfƵƌt hniǀeƌƐitǇ Žf DƵƐiĐ and WeƌfŽƌŵing �ƌtƐ in &ƌanŬfƵƌt aŵ Dain͘ In ϭϵϵϯ Ɛhe 
ŵŽǀed tŽ �ŵƐteƌdaŵ͕ the EetheƌlandƐ͕ tŽ ǁŽƌŬ aƐ a danĐeƌ at the InteƌnaƟŽnal DanĐe 
dheatƌe͘  �etǁeen ϭϵϵϱ and ϭϵϵϵ Daniela ƐtƵdied ƉhǇƐiŽtheƌaƉǇ at the �ŵƐteƌdaŵ 
hniǀeƌƐitǇ Žf �ƉƉlied ^ĐienĐeƐ͘ ^inĐe ϭϵϵϵ Ɛhe ǁŽƌŬƐ aƐ a ĐliniĐal ƉhǇƐiŽtheƌaƉiƐt at the 
deƉaƌtŵent Žf ZehaďilitaƟŽn DediĐine Žf the �ĐadeŵiĐ DediĐal �enteƌ in �ŵƐteƌdaŵ͘  
In the ƉaƐt ϭϳ ǇeaƌƐ Ɛhe haƐ ƐƉeĐialiǌed in the tƌeatŵent Žf ƉaƟentƐ fŽllŽǁing ŵaũŽƌ 
aďdŽŵinal ƐƵƌgeƌǇ and intenƐiǀe Đaƌe ƉaƟentƐ͘ �eƐideƐ heƌ ǁŽƌŬ aƐ a ƉhǇƐiŽtheƌaƉiƐt 
Ɛhe alƐŽ ƉaƌƟĐiƉated in Ɛeǀeƌal ƌeƐeaƌĐh ƉƌŽũeĐtƐ Žf the deƉaƌtŵent Žf ZehaďilitaƟŽn͘ In 
ϮϬϬϲ Ɛhe ƌeĐeiǀed heƌ DaƐteƌ degƌee Žf �ǀidenĐe �aƐed WƌaĐƟĐe ;��WͿ Žf the hniǀeƌƐitǇ 
Žf �ŵƐteƌdaŵ͘ &ƌŽŵ that Ɵŵe Žn͕ Daniela ĐŽŽƌdinated ��W ƉƌŽũeĐtƐ fŽƌ allied health 
ƉƌŽfeƐƐiŽnalƐ at the deƉaƌtŵent Žf ZehaďilitaƟŽn͘ &ƌŽŵ DaƌĐh ϮϬϭϭ Ɛhe Đaƌƌied ŽƵt 
heƌ WhD ƌeƐeaƌĐh ͚dhe WŽƐt-IntenƐiǀe �aƌe ^ǇndƌŽŵe ;WI�^Ϳ͗ iŵƉaĐt Žf I�h-ƐtaǇ Žn 
fƵnĐƟŽning and iŵƉliĐaƟŽnƐ fŽƌ ƌehaďilitaƟŽn Đaƌe͕͛  ǁhiĐh ǁaƐ ƐƵƉeƌǀiƐed ďǇ ƉƌŽf͘ dƌ͘  
&ƌanƐ EŽllet and dƌ͘  DaƌiŬe ǀan deƌ ^Đhaaf and ƌeƐƵlted in the ĐƵƌƌent dŽĐtŽƌal theƐiƐ͘  
Daniela liǀeƐ in �ŵeƌƐfŽŽƌt ǁith Dieteƌ Dettling͕ theiƌ ƐŽnƐ DŽƌian ;ϮϬϬϰͿ and Daǀid ;ϮϬϬϲͿ 
and daƵghteƌ Dea ;ϮϬϬϵͿ͘ 
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WhD ƐtƵdent͗    Daniela ^ƵƐanne Dettling-Ihnenfeldt   
 
WhD ƉeƌiŽd͗    DaƌĐh ϮϬϭϭ - &eďƌƵaƌǇ ϮϬϭϳ   
 
WhD ƐƵƉeƌǀiƐŽƌ͗    WƌŽf͘ dƌ͘  &͘  EŽllet  
 

ϭ͘  Wh� draining  
Y ear W ork l oad 

(H ou rs/ E CTS)
Cou rses
Clinical Data Management͘ �D� 'ƌadƵate ^ĐhŽŽl ϮϬϭϭ ϳ͘ϱͬϬ͘ϯ
Basic course in legislation and organization for clinical  
researchers (BROK)͘ �D� 'ƌadƵate ^ĐhŽŽl

ϮϬϭϭ ϯϭͬϭ͘ϭ

Reference Manager͘ �D� 'ƌadƵate ^ĐhŽŽl ϮϬϭϮ Ϯ͘ϱͬϬ͘ϭ
Scientific Writing in English for Publication͘ �D� 'ƌadƵate ^ĐhŽŽl ϮϬϭϮ ϰϮͬϭ͘ϱ
Oral presentation in English͘ �D� 'ƌadƵate ^ĐhŽŽl ϮϬϭϮ ϮϰͬϬ͘ϵ
Re-registration BROK͘ sh hniǀeƌƐitǇ DediĐal �enteƌ͕  �ŵƐteƌdaŵ ϮϬϭϲ ϴͬϬ͘ϯ

Wresentations
Research meetings, AMC
ICU-aftercare͘ ZeƐeaƌĐh ƉƌŽƉŽƐal ;ŽƌalͿ ϮϬϭϬ ϭϰͬϬ͘ϱ
ICU-aftercare͘ WƌŽgƌeƐƐ ƌeƉŽƌt ;ŽƌalͿ ϮϬϭϭ ϭϰͬϬ͘ϱ
ICU-aftercare͘ WƌŽgƌeƐƐ ƌeƉŽƌt͕ deƉaƌtŵent Žf IntenƐiǀe �aƌe  
DediĐine ;KƌalͿ

ϮϬϭϮ ϭϰͬϬ͘ϱ

ICU-aftercare͘ ZeƐƵltƐ ƌeƉŽƌt ;ŽƌalͿ ϮϬϭϮ ϭϰͬϬ͘ϱ
Impact of ICU-AW on physical functioning and mortality͘  
ZeƐeaƌĐh ƉƌŽƉŽƐal ;ŽƌalͿ

ϮϬϭϭ ϭϰͬϬ͘ϱ

Impact of ICU-AW on physical functioning and mortality͘  
WƌŽgƌeƐƐ ƌeƉŽƌt ;ŽƌalͿ

ϮϬϭϮ ϭϰͬϬ͘ϱ

Impact of ICU-AW on functional recovery. WƌŽgƌeƐƐ ƌeƉŽƌt ;ŽƌalͿ ϮϬϭϰ ϭϰͬϬ͘ϱ
Coping strategies and quality of life in patients after critical  
illness. WƌŽgƌeƐƐ ƌeƉŽƌt ;ŽƌalͿ

ϮϬϭϰ ϭϰͬϬ͘ϱ

Coping strategies and quality of life in patients after critical  
illness. ZeƐƵltƐ ƌeƉŽƌt ;ŽƌalͿ

ϮϬϭϱ ϭϰͬϬ͘ϱ

Impact of ICU-AW on functional recovery. ZeƐƵltƐ ƌeƉŽƌt ;ŽƌalͿ ϮϬϭϱ ϭϰͬϬ͘ϱ
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Kther meetings  
Physiotherapy and Intensive care. tŽƌŬ ǀiƐit at the deƉaƌtŵent Žf 
WhǇƐiĐal DediĐine and ZehaďilitaƟŽn͕ h� >eƵǀen͕ �elgiƵŵ ;ŽƌalͿ

 
 
ϮϬϭϮ

 
 
ϭϰͬϬ͘ϱ

(Over)leven na Intensive care͘ DeeƟng deƉaƌtŵent Žf ZehaďilitaƟŽn 
;ŽƌalͿ

ϮϬϭϮ ϭϰͬϬ͘ϱ

Evaluatie 1 jaar IC-nazorg͘ deaŵ ƉƌeƐentaƟŽn ;ŽƌalͿ ϮϬϭϭ ϭϰͬϬ͘ϱ
Impact of ICU-AW on physical functioning͘ deaŵ ƉƌeƐentaƟŽn ;ŽƌalͿ ϮϬϭϭ ϭϰͬϬ͘ϱ
Herstel na IC-opname: IC-nazorg op de afdeling revalidatie͘  
deaŵ ƉƌeƐentaƟŽn ;ŽƌalͿ

ϮϬϭϮ ϭϰͬϬ͘ϱ

Rehabilitation after Intensive Care͘ tŽƌŬ ǀiƐit Žf the Đhaiƌŵan 
fƌŽŵ the DƵtĐh aƐƐŽĐiaƟŽn fŽƌ ƉhǇƐiŽtheƌaƉǇ at the deƉaƌtŵent Žf 
ZehaďilitaƟŽn ;ŽƌalͿ

ϮϬϭϯ ϭϰͬϬ͘ϱ

 
(Inter)national conferences
Workshop ICU-aftercare / clinimetrics͘ �ŽngƌeƐƐ Žf the DƵtĐh 
aƐƐŽĐiaƟŽn Žf ƉhǇƐiŽtheƌaƉiƐtƐ ǁŽƌŬing at hŽƐƉitalƐ͕ �de͕ dhe 
EetheƌlandƐ ;ŽƌalͿ

ϮϬϭϭ ϭϰͬϬ͘ϱ

ICU-after care: feasibility of post-ICU clinics and presentation of a 
rehabilitation manual͘ InteƌnaƟŽnal ŵeeƟng Žf ƉhǇƐiĐal theƌaƉiƐtƐ 
ǁŽƌŬing Žn I�h Ɛ͕͛ tŽƌld �ŽnfedeƌaƟŽn fŽƌ WhǇƐiĐal dheƌaƉǇ͕  
�ŵƐteƌdaŵ͕ dhe EetheƌlandƐ ;ŽƌalͿ

ϮϬϭϭ ϭϰͬϬ͘ϱ

Specialized aftercare for Intensive Care patients. �nnƵal ĐŽngƌeƐƐ Žf 
the DƵtĐh aƐƐŽĐiaƟŽn fŽƌ ƉhǇƐiŽtheƌaƉǇ͕  �ŵƐteƌdaŵ͕ dhe EetheƌlandƐ 
;ŽƌalͿ

ϮϬϭϮ ϭϰͬϬ͘ϱ

Pre-operative inspiratory muscle training in patients undergoing 
esophagectomy͘ �nnƵal ĐŽngƌeƐƐ Žf the DƵtĐh aƐƐŽĐiaƟŽn fŽƌ 
ƉhǇƐiŽtheƌaƉǇ͕  �ŵƐteƌdaŵ͕ dhe EetheƌlandƐ ;ŽƌalͿ

ϮϬϭϮ ϭϰͬϬ͘ϱ

IC-nazorg – de familie doet ertoe͘ &aŵilǇ Đentƌed Đaƌe I�h ʹ �ƌaƐŵƵƐ 
D�͕ ZŽtteƌdaŵ͕ dhe EetheƌlandƐ ;ŽƌalͿ

ϮϬϭϯ ϭϰͬϬ͘ϱ

Feasibility of post-intensive care clinics͘ �D�-ĐŽnfeƌenĐe ͚I� in 
ďeǁeging͕͛  �D�͕ �ŵƐteƌdaŵ͕ dhe EetheƌlandƐ ;ŽƌalͿ

ϮϬϭϯ ϭϰͬϬ͘ϱ 

Impact of ICU-acquired weakness on functional outcome͘ Ϯnd 
�ƵƌŽƉean ĐŽnfeƌenĐe Žn ǁeaning Θ ƌehaďilitaƟŽn in ĐƌiƟĐal ill 
ƉaƟentƐ͕ �thenƐ͕ 'ƌeeĐe ;ƉŽƐteƌ and ŽƌalͿ

ϮϬϭϰ ϭϰͬϬ͘ϱ

Impact of ICU-acquired weakness on functional outcome͘  
�ŽngƌeƐƐ Žf the aƐƐŽĐiaƟŽn Žf ƌehaďilitaƟŽn ƐƉeĐialiƐtƐ ;sZ�Ϳ͕  
�ŵƐteƌdaŵ͕ dhe EetheƌlandƐ ;ƉŽƐteƌͿ

ϮϬϭϱ ϭϰͬϬ͘ϱ
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Feasibility of post-Intensive care unit clinics͘ ϵth tŽƌld �ŽngƌeƐƐ  
Žf the InteƌnaƟŽnal ^ŽĐietǇ Žf WhǇƐiĐal and ZehaďilitaƟŽn  
DediĐine͕ �eƌlin͕ 'eƌŵanǇ ;ƉŽƐteƌͿ

 
ϮϬϭϱ

 
ϭϰͬϬ͘ϱ

Coping and quality of life in ICU survivors. ϯd �ƵƌŽƉean ĐŽnfeƌenĐe Žn 
ǁeaning Θ ƌehaďilitaƟŽn in ĐƌiƟĐal ill ƉaƟentƐ͕ �ŽƉenhagen͕ DenŵaƌŬ 
;ƉŽƐteƌ and ŽƌalͿ

ϮϬϭϱ ϭϰͬϬ͘ϱ

Van Intensive care tot Afte care: continuïteit van zorg binnen de  
Fysiotherapie͘ �ŽngƌeƐƐ Žf the DƵtĐh aƐƐŽĐiaƟŽn Žf ƉhǇƐiŽtheƌaƉiƐtƐ 
ǁŽƌŬing at hŽƐƉitalƐ͕ ,ilǀeƌƐƵŵ͕ dhe EetheƌlandƐ ;ŽƌalͿ

ϮϬϭϲ ϭϰͬϬ͘ϱ

�Ʃended ;InterͿnational conferences
16th International congress of the World Confederation for  
Physical Therapy͕ :Ƶne Ϯϭ-ϮϮ͕ �ŵƐteƌdaŵ͕ dhe EetheƌlandƐ

ϮϬϭϭ ϭϲͬϬ͘ϲ

Round table conference ICU-aftercare͕ deƉaƌtŵent Žf  
ƌehaďilitaƟŽn ͬ EI��ͬ EsI�͕ ^eƉteŵďeƌ ϭϮ͕ �D�͕ �ŵƐteƌdaŵ͕  
dhe EetheƌlandƐ

ϮϬϭϮ ϰͬϬ͘ϭ

Annual congress of the Netherlands physiotherapy society͕  
EŽǀeŵďeƌ Ϯ͕ �ŵƐteƌdaŵ͕ dhe EetheƌlandƐ

ϮϬϭϮ ϴͬϬ͘ϯ

Conference ‘Family centred care ICU’͕ �Ɖƌil ϭϭ͕ �ƌaƐŵƵƐ D�͕  
ZŽtteƌdaŵ͕ dhe EetheƌlandƐ

ϮϬϭϯ ϴͬϬ͘ϯ

AMC-conference ‘IC in beweging’͕ ^eƉteŵďeƌ ϱ͕ �D�͕  
�ŵƐteƌdaŵ͕ dhe EetheƌlandƐ ;ŽƌganiǌaƟŽn Θ attendanĐeͿ

ϮϬϭϯ ϰϴͬϭ͘ϵ 

European conference on weaning & rehabilitation in critical ill patients͕ 
EŽǀeŵďeƌ Ϯ-ϯ͕ sienna

ϮϬϭϯ ϭϲͬϬ͘ϲ

2nd European conference on weaning & rehabilitation in critical ill 
patients͕ EŽǀeŵďeƌ ϲ-ϴ͕ �thenƐ͕ 'ƌeeĐe 

ϮϬϭϰ ϮϰͬϬ͘ϵ

9th World Congress of the International Society of Physical and 
Rehabilitation Medicine͕ :Ƶne ϭϵ-Ϯϯ͕ �eƌlin͕ 'eƌŵanǇ 

ϮϬϭϱ ϰϬͬϭ͘ϲ

3d European conference on weaning & rehabilitation in critical ill 
patients͕ EŽǀeŵďeƌ ϲ-ϳ͕ �ŽƉenhagen͕ DenŵaƌŬ

ϮϬϭϱ ϭϲͬϬ͘ϲ

4th European conference on weaning & rehabilitation in critical ill 
patients͕ EŽǀeŵďeƌ ϭϮ-ϭϯ͕ ,aŵďƵƌg͕ 'eƌŵanǇ

ϮϬϭϲ ϭϲͬϬ͘ϲ 
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Ϯ͘  deaching  
Y ear W ork l oad 

(H ou rs/ E CTS)
^ƵƉeƌǀiƐing ƐtƵdentƐ ƉhǇƐiŽtheƌaƉǇ Žf the �ŵƐteƌdaŵ  
hniǀeƌƐitǇ Žf �ƉƉlied ^ĐienĐeƐ͘ WƌŽũeĐt͗ data iŵƉŽƌtaƟŽn  
fŽllŽǁ-ƵƉ ͚InƐƉiƌatŽƌǇ ŵƵƐĐle tƌaining in ƉaƟentƐ ƵndeƌgŽing  
ŽeƐŽƉhageĐtŽŵǇ͛

ϮϬϭϯ ϴͬϬ͘ϯ

^ƵƉeƌǀiƐing ƐtƵdentƐ ƉhǇƐiŽtheƌaƉǇ Žf the �ŵƐteƌdaŵ  
hniǀeƌƐitǇ Žf �ƉƉlied ^ĐienĐeƐ͘ WƌŽũeĐt͗ data-analǇƐiƐ ĐliniĐal 
ŵeaƐƵƌeŵentƐ ƉŽƐt-I�h ĐliniĐ  

ϮϬϭϯ ϭϬͬϬ͘ϰ 

 

3 .  Wublications  
Peer review ed

�eƩling-Ihnenfeldt �^͕ tieƐŬe >͕ ,Žƌn :͕ EŽllet &͕  ǀan deƌ ̂ Đhaaf D͗ &ƵnĐƟŽnal ƌeĐŽǀeƌǇ in ƉaƟentƐ 
ǁith and ǁithŽƵt intenƐiǀe Đaƌe Ƶnit aĐƋƵiƌed ǁeaŬneƐƐ͘ �ŵ : WhǇƐ Ded Zehaďil ϮϬϭϲ͖ �ƉƵď ahead 
Žf Ɖƌint͘ 
 
�eƩling-Ihnenfeldt �^͕ de 'ƌaaī ��͕ �eelen �͕ EŽllet &͕  ǀan deƌ ^Đhaaf D͘ �ŽƉing ƐtǇle and ƋƵalitǇ 
Žf life in DƵtĐh intenƐiǀe Đaƌe Ƶnit ƐƵƌǀiǀŽƌƐ͘ Zehaďil WƐǇĐhŽl ϮϬϭϲ͖ϲϭ͗ϭϲϱ-ϳϮ͘
 
ǀan den �Žƌn-ǀan �anten ^�͕ DŽngelŵanƐ D�͕ �eƩling-Ihnenfeldt �͕ sinŬ Z͕ ǀan deƌ ^Đhaaf D͘ 
�aƌegiǀeƌ Ɛtƌain and ƉŽƐttƌaƵŵaƟĐ ƐtƌeƐƐ ƐǇŵƉtŽŵƐ Žf infŽƌŵal ĐaƌegiǀeƌƐ Žf intenƐiǀe Đaƌe Ƶnit 
ƐƵƌǀiǀŽƌƐ͘ Zehaďil WƐǇĐhŽl ϮϬϭϲ͖ϲϭ͗ϭϳϯ-ϴ
 
tieƐŬe >͕ �eƩling-Ihnenfeldt �^͕ seƌhaŵŵe �͕ EŽllet &͕  ǀan ^ĐhaiŬ IE͕ ^ĐhƵltǌ D:͕ ,Žƌn :͕ ǀan deƌ 
^Đhaaf D͘ IŵƉaĐt Žf I�h-aĐƋƵiƌed ǁeaŬneƐƐ Žn ƉŽƐt-I�h ƉhǇƐiĐal fƵnĐƟŽning͗ a fŽllŽǁ-ƵƉ ƐtƵdǇ͘ 
�ƌiƟĐal �aƌe ϮϬϭϱ͖ϭϵ͗ϭϵϲ͘
 
:ƵƵltũe ^ŽŵŵeƌƐ͕ ZaŽƵl ,, �ngelďeƌt͕ �aniela �eƩling-Ihnenfeldt͕ ZiŬ 'ŽƐƐelinŬ͕ Weteƌ � ^ƉƌŽnŬ͕ 
&ƌanƐ EŽllet and DaƌiŬe ǀan deƌ ̂ Đhaaf͘  WhǇƐiŽtheƌaƉǇ in the intenƐiǀe Đaƌe Ƶnit͗ an eǀidenĐe-ďaƐed͕ 
eǆƉeƌt dƌiǀen͕ ƉƌaĐƟĐal Ɛtateŵent and ƌehaďilitaƟŽn ƌeĐŽŵŵendaƟŽnƐ͘ �lin Zehaďil ϮϬϭϱ͖Ϯϵ͗ϭϬϱϭ-
ϲϯ͘
 
tieƐŬe >͕ seƌhaŵŵe �͕ titteǀeen �͕ �ŽƵǁeƐ �͕ �eƩling-Ihnenfeldt �^͕ ǀan deƌ ^Đhaaf D͕ ^ĐhƵltǌ 
D:͕ ǀan ̂ ĐhaiŬ IE͕ ,Žƌn :͘ &eaƐiďilitǇ and diagnŽƐƟĐ aĐĐƵƌaĐǇ Žf eaƌlǇ eleĐtƌŽƉhǇƐiŽlŽgiĐal ƌeĐŽƌdingƐ 
fŽƌ I�h-aĐƋƵiƌed ǁeaŬneƐƐ͗ an ŽďƐeƌǀaƟŽnal ĐŽhŽƌt ƐtƵdǇ͘ EeƵƌŽĐƌit �aƌe ϮϬϭϱ͖ϮϮ͗ϯϴϱ-ϵϰ͘
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�eƩling-Ihnenfeldt �^͕ De 'ƌaaī ��͕ EŽllet &͕  san Deƌ ^Đhaaf D͘ &eaƐiďilitǇ Žf WŽƐt-IntenƐiǀe 
�aƌe hnit �liniĐƐ͗ an ŽďƐeƌǀaƟŽnal ĐŽhŽƌt ƐtƵdǇ Žf tǁŽ diīeƌent aƉƉƌŽaĐheƐ͘ Dineƌǀa �neƐteƐiŽl 
ϮϬϭϱ͖ϴϭ͗ϴϲϱ-ϳϱ͘
 
tieƐŬe >͕ titteǀeen �͕ seƌhaŵŵe �͕ �eƩling-Ihnenfeldt �^͕ ǀan deƌ ^Đhaaf D͕ ^ĐhƵltǌ D:͕ ǀan 
^ĐhaiŬ IE͕ ,Žƌn :͘ �aƌlǇ ƉƌediĐƟŽn Žf intenƐiǀe Đaƌe Ƶnit-aĐƋƵiƌed ǁeaŬneƐƐ ƵƐing eaƐilǇ aǀailaďle 
ƉaƌaŵeteƌƐ͗ a ƉƌŽƐƉeĐƟǀe ŽďƐeƌǀaƟŽnal ƐtƵdǇ͘ W>Ž^ Kne ϮϬϭϰ͖ϵ͗eϭϭϭϮϱϵ͘
 
�eƩling �^͕ ǀan deƌ ̂ Đhaaf D͕ �lŽŵ Z>͕ EŽllet &͕  �ƵƐĐh KZ͕ ǀan �eƌge ,enegŽƵǁen DI͘ &eaƐiďilitǇ and 
eīeĐƟǀeneƐƐ Žf Ɖƌe-ŽƉeƌaƟǀe inƐƉiƌatŽƌǇ ŵƵƐĐle tƌaining in ƉaƟentƐ ƵndeƌgŽing ŽeƐŽƉhageĐtŽŵǇ͗ 
a ƉilŽt ƐtƵdǇ͘ WhǇƐiŽtheƌ ZeƐ Int ϮϬϭϯ͖ϭϴ͗ϭϲ-Ϯϲ͘
 
ǀan deƌ ^Đhaaf D͕ �eƩling �^͕ �eelen �͕ >ƵĐaƐ �͕ DŽngelŵanƐ D�͕ EŽllet &͘  WŽŽƌ fƵnĐƟŽnal ƐtatƵƐ 
iŵŵediatelǇ aŌeƌ diƐĐhaƌge fƌŽŵ an intenƐiǀe Đaƌe Ƶnit͘ DiƐaďil Zehaďil ϮϬϬϴ͖ϯϬ͗ϭϴϭϮ-ϴ͘
 
Deiũeƌ Z͕ ǀan >iŵďeeŬ :͕ <ƌieŬ �͕ Ihnenf el dt D ͕ seƌŵeƵlen D͕ de ,aan Z͘ WƌŽgnŽƐƟĐ ƐŽĐial faĐtŽƌƐ 
in the ƐƵďaĐƵte ƉhaƐe aŌeƌ a ƐtƌŽŬe fŽƌ the diƐĐhaƌge deƐƟnaƟŽn fƌŽŵ the hŽƐƉital ƐtƌŽŬe-Ƶnit͘ � 
ƐǇƐteŵaƟĐ ƌeǀieǁ Žf the liteƌatƵƌe͘ DiƐaďil Zehaďil ϮϬϬϰ͖Ϯϲ͗ϭϵϭ-ϳ͘
 
Deiũeƌ Z͕ Ihnenf el dt D ͕ seƌŵeƵlen D͕ De ,aan Z͕ san >iŵďeeŬ :͘ dhe ƵƐe Žf a ŵŽdiĮed DelƉhi 
ƉƌŽĐedƵƌe fŽƌ the deteƌŵinaƟŽn Žf Ϯϲ ƉƌŽgnŽƐƟĐ faĐtŽƌƐ in the ƐƵď-aĐƵte Ɛtage Žf ƐtƌŽŬe͘ Int : 
Zehaďil ZeƐ ϮϬϬϯ͖Ϯϲ͗Ϯϲϱ-ϳϬ͘
 
Deiũeƌ Z͕ Ihnenf el dt D S͕ ǀan >iŵďeeŬ :͕ seƌŵeƵlen D͕ de ,aan Z:͘ WƌŽgnŽƐƟĐ faĐtŽƌƐ in the ƐƵďaĐƵte 
ƉhaƐe aŌeƌ ƐtƌŽŬe fŽƌ the fƵtƵƌe ƌeƐidenĐe aŌeƌ Ɛiǆ ŵŽnthƐ tŽ Žne Ǉeaƌ͘  � ƐǇƐteŵaƟĐ ƌeǀieǁ Žf the 
liteƌatƵƌe͘ �lin Zehaďil ϮϬϬϯ͖ϭϳ͗ϱϭϮ-ϮϬ͘
 
Deiũeƌ Z͕ Ihnenf el dt D S͕ de 'ƌŽŽt I:͕ ǀan >iŵďeeŬ :͕ seƌŵeƵlen D͕ de ,aan Z:͘ WƌŽgnŽƐƟĐ faĐtŽƌƐ 
fŽƌ aŵďƵlaƟŽn and aĐƟǀiƟeƐ Žf dailǇ liǀing in the ƐƵďaĐƵte ƉhaƐe aŌeƌ ƐtƌŽŬe͘ � ƐǇƐteŵaƟĐ ƌeǀieǁ 
Žf the liteƌatƵƌe͘ �lin Zehaďil ϮϬϬϯ͖ϭϳ͗ϭϭϵ-Ϯϵ͘
 
O ther
:͘ ^ŽŵŵeƌƐ͕ �͘ �eƩling͕ D͘ ǀan deƌ ^Đhaaf͕  Z͘ deƉaƐŬe en �͘�͘:͘D͘ de WŽnt͘ ,ŽŽfdƐtƵŬ ϯϵ͗ 
DŽďiliƐeƌen ǀan intenƐiǀe Đaƌe ƉaƟģnten͘  In͗ �͘�͘:͘D͘ de WŽnt͕ D͘:͘ ^ĐhƵltǌ͕ &͘  WaƵlƵƐ͕ D͘�͘ sƌŽŽŵ 
;ƌed͘Ϳ WƌŽtŽĐŽllen ǀŽŽƌ de intenƐiǀe Đaƌe͘ htƌeĐht͕ Eedeƌland͗ De diũdƐtƌŽŽŵ͕ ϮϬϭϱ͘ 
 
�͘ �eƩling-Ihnenfeldt͕ D͘ ǀan deƌ ^Đhaaf͘  ZeǀalidaƟeďŽeŬ ǀŽŽƌ IntenƐiǀe �aƌe ƉaƟģnten͘ 
�ŵƐteƌdaŵ͕ Eedeƌland͗ �fdeling ZeǀalidaƟe͕ �D�͕ ϮϬϭϰ͘ �ǀailaďle at͗ httƉƐ͗ͬͬǁǁǁ͘aŵĐ͘nlͬǁeďͬ
ZeƐeaƌĐhͬKǀeƌǀieǁͬDeƉaƌtŵentƐͬZehaďilitaƟŽn-DƵtĐhͬZehaďilitaƟŽn-DƵtĐhͬDeƉaƌtŵent͘htŵ
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CO N TR IB U TIO N  O F  A U TH O R S

Chap ter 2 ͗ ǀan deƌ ^Đhaaf D͕ Dettling D^͕ �eelen �͕ >ƵĐaƐ �͕ DŽngelŵanƐ D�͕ EŽllet &͘  
WŽŽƌ fƵnĐƟŽnal ƐtatƵƐ iŵŵediatelǇ aŌeƌ diƐĐhaƌge fƌŽŵ an intenƐiǀe Đaƌe Ƶnit͘ DiƐaďil 
Zehaďil ϮϬϬϴ͖ϯϬ͗ϭϴϭϮ-ϴ͘ Dǀ^ ǁaƐ ƌeƐƉŽnƐiďle fŽƌ the ĐŽnĐeƉtƵaliǌaƟŽn and deƐign Žf the 
ƐtƵdǇ͘ Dǀ^ and D^D-I ǁeƌe ƌeƐƉŽnƐiďle fŽƌ the ĐŽndƵĐt Žf the ƐtƵdǇ͕ the ƐtaƟƐƟĐal analǇƐiƐ͕ 
inteƌƉƌetaƟŽn Žf the data͕ dƌaŌing and ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ �� ĐŽntƌiďƵted tŽ the 
inteƌƉƌetaƟŽn Žf the data͕ and the ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ �>͕ D�D and &E ĐŽntƌiďƵted 
tŽ the ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘

Chap ter 3 ͗ tieƐŬe >͕ Dettling-Ihnenfeldt D^͕ seƌhaŵŵe �͕ EŽllet &͕  ǀan ^ĐhaiŬ IE͕ ^ĐhƵltǌ 
D:͕ ,Žƌn :͕ ǀan deƌ ^Đhaaf D͘ IŵƉaĐt Žf I�h-aĐƋƵiƌed ǁeaŬneƐƐ Žn ƉŽƐt-I�h ƉhǇƐiĐal 
fƵnĐƟŽning͗ a fŽllŽǁ-ƵƉ ƐtƵdǇ͘ �ƌiƟĐal �aƌe ϮϬϭϱ͖ϭϵ͗ϭϵϲ͘ >t͕ D^D-I͕ :, and Dǀd^ ǁeƌe 
ƌeƐƉŽnƐiďle fŽƌ the ĐŽnĐeƉtƵaliǌaƟŽn and deƐign Žf the ƐtƵdǇ͘ >t and D^D-I ǁeƌe 
ƌeƐƉŽnƐiďle fŽƌ the ĐŽndƵĐt Žf the ƐtƵdǇ͕ the ƐtaƟƐƟĐal analǇƐiƐ͕ inteƌƉƌetaƟŽn Žf the data͕ 
dƌaŌing and ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ :, and Dǀd^ ĐŽntƌiďƵted tŽ the inteƌƉƌetaƟŽn Žf 
the data͕ dƌaŌing and ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ �s͕ &E͕ IEǀ^͕ and D:^ ĐŽntƌiďƵted tŽ the 
ĐŽnĐeƉtƵaliǌaƟŽn Žf the ƐtƵdǇ͕ and the ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ 

Chap ter 4 ͗ Dettling-Ihnenfeldt D^͕ tieƐŬe >͕ ,Žƌn :͕ EŽllet &͕  ǀan deƌ ^Đhaaf D͗ &ƵnĐƟŽnal 
ƌeĐŽǀeƌǇ in ƉaƟentƐ ǁith and ǁithŽƵt intenƐiǀe Đaƌe Ƶnit aĐƋƵiƌed ǁeaŬneƐƐ͘ �ŵ : WhǇƐ 
Ded Zehaďil ϮϬϭϲ͖ eƉƵď ahead Žf Ɖƌint͘ D^D-I͕ >t͕ :, and Dǀd^ ǁeƌe ƌeƐƉŽnƐiďle fŽƌ the 
ĐŽnĐeƉtƵaliǌaƟŽn and deƐign Žf the ƐtƵdǇ͘ D^D-I and >t ǁeƌe ƌeƐƉŽnƐiďle fŽƌ the ĐŽndƵĐt 
Žf the ƐtƵdǇ͕ the ƐtaƟƐƟĐal analǇƐiƐ͕ and inteƌƉƌetaƟŽn Žf the data͘ D^D-I ǁaƐ ƌeƐƉŽnƐiďle 
fŽƌ  dƌaŌing and ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ >t͕ :,͕ &E and Dǀd^ ĐŽntƌiďƵted tŽ the ƌeǀiƐiŽn 
Žf the ŵanƵƐĐƌiƉt͘

Chap ter 5 ͗ Dettling-Ihnenfeldt D^͕ de 'ƌaaī ��͕ �eelen �͕ EŽllet &͕  ǀan deƌ ̂ Đhaaf D͘ �ŽƉing 
ƐtǇle and ƋƵalitǇ Žf life in DƵtĐh intenƐiǀe Đaƌe Ƶnit ƐƵƌǀiǀŽƌƐ͘ Zehaďil WƐǇĐhŽl ϮϬϭϲ͖ϲϭ͗ϭϲϱ-
ϳϮ͘ D^D-I and Dǀd^ ǁeƌe ƌeƐƉŽnƐiďle fŽƌ the ĐŽnĐeƉtƵaliǌaƟŽn Žf the ƐtƵdǇ͘ D^D-I ǁaƐ 
ƌeƐƉŽnƐiďle fŽƌ the ĐŽndƵĐt Žf the ƐtƵdǇ͕ the ƐtaƟƐƟĐal analǇƐiƐ͕ inteƌƉƌetaƟŽn Žf the data͕ 
dƌaŌing and ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ ��d' ĐŽntƌiďƵted tŽ the ĐŽlleĐƟŽn Žf the data͕ and 
ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ �� ĐŽntƌiďƵted tŽ the inteƌƉƌetaƟŽn Žf the data͕ and ƌeǀiƐiŽn Žf 
the ŵanƵƐĐƌiƉt͘ &E ĐŽntƌiďƵted tŽ the ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ Dǀd^ ĐŽntƌiďƵted tŽ the 
inteƌƉƌetaƟŽn Žf the data͕ and the ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ 
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Chap ter 6 ͗ Dettling-Ihnenfeldt D^͕ De 'ƌaaī ��͕ EŽllet &͕  san Deƌ ^Đhaaf D͘ &eaƐiďilitǇ Žf 
WŽƐt-IntenƐiǀe �aƌe hnit �liniĐƐ͗ an ŽďƐeƌǀaƟŽnal ĐŽhŽƌt ƐtƵdǇ Žf tǁŽ diīeƌent aƉƉƌŽaĐheƐ͘ 
Dineƌǀa �neƐteƐiŽl ϮϬϭϱ͖ϴϭ͗ϴϲϱ-ϳϱ͘ D^D-I͕ ��d'͕ &E and Dǀd^ ǁeƌe ƌeƐƉŽnƐiďle fŽƌ the 
ĐŽnĐeƉtƵaliǌaƟŽn and deƐign Žf the ƐtƵdǇ͘ D^D-I͕ ��d' and Dǀd^ ǁeƌe ƌeƐƉŽnƐiďle fŽƌ the 
ĐŽndƵĐt Žf the ƐtƵdǇ͘ D^D-I ǁaƐ ƌeƐƉŽnƐiďle fŽƌ the ƐtaƟƐƟĐal analǇƐiƐ͕ inteƌƉƌetaƟŽn Žf 
the data͕ dƌaŌing and ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘ ��d'͕ &E and Dǀd^ ĐŽntƌiďƵted tŽ the 
ƌeǀiƐiŽn Žf the ŵanƵƐĐƌiƉt͘
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DŽŽƌ de ŵedeǁeƌŬing͕ ƐteƵn en ďetƌŽŬŬenheid ǀan ǀelen heď iŬ dit ƉƌŽŵŽƟetƌaũeĐt ŬƵnnen 
dŽŽƌlŽƉen en ƐƵĐĐeƐǀŽl ŬƵnnen afƌŽnden͘ �en aantal ǀan hen ǁil iŬ gƌaag in het ďiũǌŽndeƌ 
ďedanŬen͘

�lleƌeeƌƐt alle ƉaƟģnten en naaƐten die aan het ŽndeƌǌŽeŬ heďďen ŵeegeǁeƌŬt͘ �iũ ǌiũn 
de hŽŽfdƉeƌƐŽnen ǀan dit ƉƌŽefƐĐhƌiŌ en iŬ hŽŽƉ dat dŽŽƌ hƵn inǌet en ďetƌŽŬŬenheid 
tŽeŬŽŵƐƟge I�-ƉaƟģnten ǌƵllen ƉƌŽĮteƌen ǀan ďeteƌe ƌeǀalidaƟe ;naͿǌŽƌg͘ 

Diũn ĐŽ-ƉƌŽŵŽtŽƌ͕  dƌ͘  D͘ ǀan deƌ ^Đhaaf͘ �eƐte DaƌiŬe͕ heel ǀeel danŬ ǀŽŽƌ ũe gŽede en 
Ɖƌeƫge ďegeleiding ǀan ŵiũn ƉƌŽŵŽƟetƌaũeĐt͘ �Žndeƌ ũŽƵǁ ŽnƵitƉƵtteliũŬe ŽndeƌǌŽeŬƐ-
ideeģn͕ enthŽƵƐiaƐŵe en ŽnŵiƐďaƌe ͞heliŬŽƉteƌ-ǀieǁ͟ had iŬ het nŽŽit geƌed͘ IŬ ďeǁŽndeƌ 
ũe eneƌgie͕ gedƵld͕ en ƉŽƐiƟeǀe dƌiǀe ǁaaƌŵee ũe in het leǀen Ɛtaat en ŵiũ alƟũd ǁeeƌ 
ǁiƐt ŽƉ te ďŽƵǁen en te inƐƉiƌeƌen alƐ iŬ het eǀen niet ŵeeƌ ǌag ǌitten͘ :e heďt ŵe het 
ǀeƌtƌŽƵǁen͕ de ǀƌiũheid ŵaaƌ ŽŽŬ ƌiĐhƟng gegeǀen Žŵ ŵe ŽƉ ŵiũn ŵanieƌ ǀeƌdeƌ te ŬƵnnen 
ŽntǁiŬŬelen͘ DanŬ hieƌǀŽŽƌ͊ �Ƶiten het ŽndeƌǌŽeŬ Žŵ heď ũe ŽŽŬ alƟũd ŽŽg en ŽŽƌ ǀŽŽƌ de 
ƉeƌƐŽŽnliũŬe ǀƌaagƐtƵŬŬen ǀan het leǀen͘ Knǌe ǀeƌgeliũŬďaƌe geǌinƐƐitƵaƟe ďiedt Ƶiteƌaaƌd 
ǀeel aangƌiũƉingƐƉƵnten ǀŽŽƌ ƵitǁiƐƐeling͕ ǁaaƌdŽŽƌ iŬ ŽŽŬ ŽƉ dit geďied ǀeel ƟƉƐ en tƌƵĐƐ 
ǀan ũŽƵ heď ŵŽgen Žntǀangen ;naaƐt alle ŬindeƌŬleƌen͕ die ŵiũn Ŭindeƌen nŽg gŽed ŬŽnden 
geďƌƵiŬenͿ͘ IŬ hŽŽƉ in de tŽeŬŽŵƐt nŽg ǀeel ŵet ũŽƵ Ɛaŵen te ŵŽgen ǁeƌŬen͘

Diũn ƉƌŽŵŽtŽƌ͕  WƌŽf͘ dƌ͘  &͘  EŽllet͘ �eƐte &ƌanƐ͕ ďedanŬt dat ũe ŵe de ŵŽgeliũŬheid heďt 
geďŽden ǀŽŽƌ dit ƉƌŽŵŽƟetƌaũeĐt͘ De ĐŽŵďinaƟe ǀan ƉaƟģntenǌŽƌg en ŽndeƌǌŽeŬ ǁaƐ 
niet alƟũd ŵaŬŬeliũŬ͕ ŵaaƌ dŽŽƌ ũe inteƌeƐƐe ǀŽŽƌ I�-ƌeǀalidaƟe͕ ũe ǁaaƌdeƌing ǀŽŽƌ ŵiũn 
ǁeƌŬ en ũe ƉŽƐiƟeǀe feedďaĐŬ ǀŽelde iŬ ŵe enŽƌŵ geƐteƵnd͘ DanŬ ŽŽŬ ǀŽŽƌ ũe ƐĐheƌƉe 
ŽƉŵeƌŬingen en ĐŽnƐtƌƵĐƟeǀe ĐŽŵŵentaaƌ ŽƉ de ŵanƵƐĐƌiƉten͘ KndanŬƐ ũe ĐhƌŽniƐĐh 
ƟũdgeďƌeŬ ƌeageeƌde ũe alƟũd Ɛnel ŽƉ ŵiũn ǀeƌǌŽeŬ ǀŽŽƌ feedďaĐŬ͘

De leden ǀan de ƉƌŽŵŽƟeĐŽŵŵiƐƐie͕ WƌŽf͘ dƌ͘  D͘ sƌŽŽŵ͕ WƌŽf͘ dƌ͘  �͘ ǀan �enneŬŽŵ͕ WƌŽf͘ 
dƌ͘  D͘ ̂ ƉƌangeƌƐ͕ WƌŽf͘ dƌ͘  Z͘ �ngelďeƌt͕ WƌŽf͘ dƌ͘  D͘ ǀan DiũŬ͕ WƌŽf͘ dƌ͘  ,͘ ̂ taŵ͕ ǁil iŬ ďedanŬen 
ǀŽŽƌ het leǌen en ďeŽŽƌdelen ǀan het ƉƌŽefƐĐhƌiŌ͘ 

�nita �eelen͕ ďeƐte �nita͕ ďedanŬt ǀŽŽƌ ũe ďelangƐtelling en ďetƌŽŬŬenheid en de Ɵũd die ũe 
heďt geƐtŽŬen in ŵiũn ƐtaƟƐƟƐĐhe dileŵŵa͛Ɛ en analǇƐeƐ͘ IŬ ďeǁŽndeƌ ũe ŬenniƐ en ŬƌiƟƐĐhe 
ŽŽƌdeelƐǀeƌŵŽgen en geniet alƟũd ǀan Žnǌe ƐƉŽntane geƐƉƌeŬŬen͘ ^ƟeŬeŵ ďen ũiũ ŵiũn Ϯe  
ĐŽ-ƉƌŽŵŽtŽƌ͘

>ƵƵŬ tieƐŬe͕ ďeƐte >ƵƵŬ͕ ǁat ǁaƐ het Įũn Žŵ ŵet ũŽƵǁ Ɛaŵen het I�-ǌǁaŬte ŽndeƌǌŽeŬ Ƶit 
te ǀŽeƌen͘ IŬ ŬiũŬ teƌƵg ŽƉ een geǌellige en ĐŽnƐtƌƵĐƟeǀe ƐaŵenǁeƌŬing ǁaaƌďiũ iŬ ŽŽŬ ǀeel 
ƉƌaŬƟƐĐhe ŽndeƌǌŽeŬ-tƌƵĐũeƐ ǀan ũŽƵ heď geleeƌd͘ �edanŬt hieƌǀŽŽƌ en ǀeel ƐƵĐĐeƐ ŵet ũe 
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ǀeƌdeƌe ŽƉleiding tŽt neƵƌŽlŽŽg͘ :anneŬe ,Žƌn͕ ďeƐte :anneŬe͕ ũe ǀƌŽliũŬe enthŽƵƐiaƐŵe͕ 
inƐƉiƌaƟe en ŬƌiƟƐĐhe inďƌeng heeŌ het I�-ǌǁaŬte ŽndeƌǌŽeŬ de nŽdige WKt�Z gegeǀen 
Žŵ ďinnen de ďeŽŽgde ƉeƌiŽde te ŬƵnnen Ɛlagen͘ �edanŬt͊ :an �innenŬade͕ ďeƐte :an͕ 
ďedanŬt ǀŽŽƌ het ŵeedenŬen ďiũ de ƐtaƟƐƟƐĐhe analǇƐeƐ͘ tat iƐ het Ɖƌeƫg dat ũe ĐŽŵƉleǆe 
ŵateƌie ǌŽ ďegƌiũƉeliũŬ ŬƵnt Ƶitleggen͘ Daǀe DŽngelŵanƐ͕ ďeƐte Daǀe͕ ďedanŬt ǀŽŽƌ ũe 
ďelangƐtelling en inǌet ǀŽŽƌ I�-ƌeǀalidaƟe͘

�eƐte ;hƵidige en tŽenŵaligeͿ ĐŽllega͛Ɛ ǀan het deƌgŽŽi ǌieŬenhƵiƐ in ,ilǀeƌƐƵŵ͕ ,anneŬe 
KŽnŬ͕ Daƌgƌeet ^andeƌƐ͕ Daƌũa siliũn en �aŅe de 'ƌaaī͕ ďedanŬt ǀŽŽƌ ũƵllie enthŽƵƐiaƐŵe 
en inǌet ďiũ het ŽƉǌetten ǀan de I�-naǌŽƌg ƉŽli in deƌgŽŽi en het ǀeƌǌaŵelen ǀan de data͘ 
�Žndeƌ ũƵllie ǁaƐ het aƌƟŬel en alleƐ ǁat daaƌŽƉ ǀŽlgde niet ǀan de gƌŽnd geŬŽŵen͘ 

>ieǀe ĐŽllega͛Ɛ ǀan het ŽƌthŽ-tƌaƵŵa teaŵ͕ afdeling ZeǀalidaƟe͕ ďedanŬt ǀŽŽƌ ũƵllie ƐteƵn͕ 
͚ŵedeleǀen͛ en de ǀele ĐŽŵƉliŵenten͘ tat ďen iŬ ďliũ Žŵ in ǌŽ͛n geǌellig en ďetƌŽŬŬen    
ŵƵlƟdiƐĐiƉlinaiƌ teaŵ te ŵŽgen ǁeƌŬen͊   
,aƌŵ 'iũƐďeƌƐ en DiĐhel <ƌaiŵa͕ alƐ hƵidige en ǀŽŽƌŵalige ƉaƌaŵediƐĐh leidinggeǀende  
heďďen ũƵllie de ŵŽgeliũŬheden geĐƌeģeƌd en Ƶƌen ͚ ďiũ elŬaaƌ geƐƉƌŽŬŬeld͚ ǌŽdat iŬ naaƐt ŵiũn 
ǁeƌŬǌaaŵheden alƐ fǇƐiŽtheƌaƉeƵt ŬŽn ƉƌŽŵŽǀeƌen͘ �edanŬt ǀŽŽƌ ũƵllie ǀeƌtƌŽƵǁen  in ŵiũ ͘  
 
Diũn Ɖaƌaniŵfen :ƵƵltũe ^ŽŵŵeƌƐ en ^andeƌ ^teenhƵiǌen͕ alƐ ĐŽllega͛Ɛ ǁeten ǁe ƉƌeĐieƐ 
ǁat ǁe aan elŬaaƌ heďďen͘ IŬ ďen ďliũ dat iŬ ũƵllie alƐ Ɖaƌaniŵfen naaƐt ŵe heď Ɛtaan͘ Dit    
ǀŽelt Ɖƌeƫg en ǀeƌtƌŽƵǁd͘   
>ieǀe :ƵƵl͕ ũe enthŽƵƐiaƐŵe ǀŽŽƌ I�-ƌeǀalidaƟe iƐ enŽƌŵ aanƐteŬeliũŬ en het iƐ alƟũd een feeƐt  
Žŵ Ɛaŵen ŵet ũŽƵ ƉaƟģnten te ďehandelen͕ te ďƌainƐtŽƌŵen Žf naaƌ ũe aǀŽntƵƵƌliũŬe 
leǀenƐǀeƌhalen te lƵiƐteƌen͘ KŽŬ alƐ hŽtelŬaŵeƌ-genŽŽt ŽƉ Žnǌe geŵeenƐĐhaƉƉeliũŬe 
ĐŽngƌeƐďeǌŽeŬen Ŭan iŬ ŵe geen ďeteƌe ǀŽŽƌƐtellen͘ sŽŽƌ ũe eigen ƉƌŽŵŽƟetƌaũeĐt ǁenƐ iŬ  
ũe heel ǀeel ƐƵĐĐeƐ en ƉŽƐiƟeǀe eneƌgie͘ :e ďent een Ŭanũeƌ͊   
�eƐte ^andeƌ͕  ǁe delen Žnǌe eƌǀaƌingen in de ďehandeling ǀan ĐhiƌƵƌgiƐĐhe ƉaƟģnten  
en de eigenƐĐhaƉ ŽnƐ eeƌdeƌ ŽƉ de aĐhteƌgƌŽnd te hŽƵden en ǌŽndeƌ al te ǀeel ǁŽŽƌden 
ŵet elŬaaƌ te ĐŽŵŵƵniĐeƌen͘ IŬ ǁaaƌdeeƌ ũe enŽƌŵe ďetƌŽŬŬenheid in de Žŵgang ŵet  
ƉaƟģnten͕ ũe ƌƵƐƟge aanǁeǌigheid͕ eeƌliũŬheid͕ dƌŽge hƵŵŽƌ en ƐĐheƌƉe ŽƉŵeƌŬingen͘ �liũf 
ǌŽalƐ ũe ďent en ǀeel gelƵŬ ŵet ũe tŽeŬŽŵƐƟge ǀadeƌƐĐhaƉ͘   

�lle andeƌe ĐŽllega͛Ɛ en ŵedeǁeƌŬeƌƐ ǀan de afdeling ZeǀalidaƟe ǁil iŬ ďedanŬen 
ǀŽŽƌ ũƵllie inteƌeƐƐe͕ geǌelligheid en ĐŽllegialiteit͘ In het ďiũǌŽndeƌ ǁil iŬ ŽŽŬ ŵiũn 
ŬaŵeƌgenŽten ǀan de ŽndeƌǌŽeŬƐƌƵiŵte nŽeŵen͗ Deƌel͕ DaƌƟne͕ Daƌie-:eanne͕ >ia 
en Wetƌa͘ :Ƶllie heďďen ŵe ƌegelŵaƟg ǀeƌdeƌ ŬƵnnen helƉen danŬǌiũ ũƵllie eƌǀaƌingen 
en eǆƉeƌƟƐe ŽƉ ǀeel ǀeƌƐĐhillende geďieden͘ �edanŬt ǀŽŽƌ ũƵllie ƐteƵn en de Įũne 
ǁeƌŬƉleŬ ďiũ ũƵllie͘ ^andƌa de DŽƌee͕ ďeƐte ^andƌa͕ ďedanŬt dat ũe alƟũd een lƵiƐteƌend 
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ŽŽƌ en adǀieǌen ǀŽŽƌ ŵe had alƐ iŬ ǁeeƌ eenƐ ŵet ǀƌagen Žǀeƌ ƉƐǇĐhŽlŽgiƐĐhe 
inteƌǀenƟeƐ Žf ĐŽƉing Ɛtƌategieģn ďiũ ũe Ŭǁaŵ͘ seel ƐƵĐĐeƐ nŽg ŵet ũe eigen ŽndeƌǌŽeŬ͊  
 
seƌƉleegŬƵndigen͕ aƌtƐen en alle andeƌe ŵedeǁeƌŬeƌƐ ǀan de afdeling IntenƐiǀe �aƌe 
en �entƌale DediƵŵ �aƌe͕ ďedanŬt ǀŽŽƌ ũƵllie inǌet ǀŽŽƌ de ƉaƟģnten͕ de Ɖƌeƫge  
ƐaŵenǁeƌŬing en de geǌellige geƐƉƌeŬŬen͘  
 
>ieǀe ǀƌienden͕ ďƵƌen͕ ŬŽŽƌleden͕ haƌdlŽŽƉ-ŵaatũeƐ͕ leden ǀan de �ŵŵaƺƐŬeƌŬ͕ ǀeel 
danŬ ǀŽŽƌ ũƵllie inteƌeƐƐe͕ ƐteƵn en ǀƌiendƐĐhaƉ͘ ,et geǌellige Ɛaŵenǌiũn͕ ǌingen͕ 
ƐƉŽƌten͕ Ɖƌaten͕ ďŽƌƌelen͕ etĐ͘ heeŌ ŵe heeƌliũŬe aŇeiding ďeǌŽƌgd en eneƌgie gegeǀen͘  
�en ƐƉeĐiaal ǁŽŽƌd ǀan danŬ aan �nnette DaƵĐheƌ en zǀŽnne &eƵeƌhahn͗ lieďe 
�nnette͕ ǀielen DanŬ fƺƌ die eƌƐten �ntǁƺƌfe fƺƌ͛Ɛ �Žǀeƌ - aƵĐh ǁenn eƐ ƐĐhlƵƘendliĐh 
etǁaƐ ganǌ andeƌeƐ geǁŽƌden iƐt͘ EŽĐh ǀiel ŵehƌ aďeƌ ŵƂĐhte iĐh ŵiĐh ďei Diƌ 
ďedanŬen fƺƌ die ũahƌelange͕ tƌeƵe &ƌeƵndƐĐhaŌ͘ DƵ ďiƐt eine &ƌeƵndin fƺƌ͛Ɛ >eďen͊ 
>ieďe zǀŽnne͕ ǀielen DanŬ fƺƌ Deine �eiĐhnƵngen fƺƌ daƐ �Žǀeƌ͕  die geŵeinƐaŵen :Žgging- 
�ƵƐŇƺge Ƶnd ͚geǌelligen͛ �ďende Ƶnd fƺƌ die ǀielen DŽŵente deƐ <indeƌhƺtenƐ͘   
 
>ieďe &aŵilie Ƶnd &ƌeƵnde in DeƵtƐĐhland Ƶnd mďeƌƐee͕ ǀielen DanŬ fƺƌ die Ɛeltenen͕ 
aďeƌ geŵƺtliĐhen geŵeinƐaŵen ^tƵnden͕ ǁenn ǁiƌ ŵal ǁiedeƌ ǌƵ �eƐƵĐh in �eƌlin Ždeƌ 
&ƌeiďƵƌg ǁaƌen͘ �Ƶeƌ InteƌeƐƐe in ŵiĐh Ƶnd ŵeine �ƌďeit hat ŵiƌ niĐht nƵƌ �neƌgie Ƶnd 
<ƌaŌ͕ ƐŽndeƌn aƵĐh die �eƐtćƟgƵng gegeďen͕ daɴ iĐh aƵf deŵ ƌiĐhƟgen teg ďin͊   
 
>ieďe DƵƫ Ƶnd saƟ͕ Ihƌ haďt ŵiĐh iŵŵeƌ ƐƟŵƵlieƌt Ƶnd ƵnteƌƐtƺtǌt͕ Ƶŵ ŵeinen 
eigenen teg ǌƵ gehen͘ �ƵĐh ǁenn dieƐeƌ teg ŵiĐh ǁeiteƌ ǀŽn �ƵĐh ǁeg ʹ nćŵliĐh  
in die Eiedeƌlande ʹ gefƺhƌt hat͕ Ɛteht Ihƌ ǀŽll hinteƌ ŵiƌ Ƶnd eŵƉĮnde iĐh gƌŽƘe Ećhe  
ǌƵ �ƵĐh Ƶnd DanŬďaƌŬeit fƺƌ alleƐ͕ ǁaƐ Ihƌ fƺƌ ŵiĐh getan haďt͘ D�E<�͊  
 
>ieďe Dea͕ Daǀid Ƶnd DŽƌian͕ ƐĐhƂn͕ daƐƐ eƐ �ƵĐh giďt͊ IĐh danŬe �ƵĐh fƺƌ �Ƶƌe 
'edƵld Ƶnd seƌƐtćndniƐ͘ >eideƌ haďe iĐh haďe �ƵĐh ŽŌ enttćƵƐĐhen ŵƺƐƐen͕ ǁeil 
iĐh aďendƐ Ždeƌ aŵ tŽĐhenende nŽĐh ƐŽ dƌingend an eineŵ �ƌƟŬel Ždeƌ an  
ŵeineŵ ͚�ƵĐh͛ ƐĐhƌeiďen ŵƵƘte͕ Ɛtatt etǁaƐ ^ĐhƂneƐ ŵit �ƵĐh ǌƵ Ƶnteƌnehŵen͘  
Ihƌ haďt eƐ gƵt dƵƌĐhgehalten Ƶnd ŵiƌ gehŽlfen ǌƵ ƌelaƟǀieƌen Ƶnd die ǁiƌŬliĐh  
ǁiĐhƟgen Dinge deƐ >eďenƐ niĐht ganǌ aƵƐ den �Ƶgen ǌƵ ǀeƌlieƌen͘͘  
 
>ieďeƌ Dieteƌ͕  DanŬe fƺƌ Deine hnteƌƐtƺtǌƵng͕ 'edƵld͕ dƌeƵe Ƶnd 'laƵďen in ŵiĐh͘ 
DƵ giďƐt ŵiƌ die nƂƟge <ƌaŌ Ƶnd �ƵǀeƌƐiĐht͕ ǁenn iĐh ŵal niĐht ŵehƌ ǁeiteƌ ǁeiƘ͊͘ 
hnd natƺƌliĐh ein gƌŽƘeƐ D�E<�^�,PE fƺƌ Deine ,ilfe ďeiŵ �ntǁƵƌf Ƶnd >aǇŽƵt ŵeineƌ 
DŽŬtŽƌaƌďeit͘ IĐh ďin ŵiƌ ƐiĐheƌ͕  daƘ naĐh deƌ WƌŽŵŽƟŽn ǁiedeƌ ŵehƌ �eit fƺƌ ƵnƐ ƺďƌig 
ďleiďt͊ >aƘ ƵnƐ etǁaƐ ^ĐhƂneƐ dƌaƵƐ ŵaĐhen Ƶnd daƐ >eďen genieƘen͘͘͘
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