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Background

When designing a study in the intensive care unit (ICU) and choosing an outcome of interest, "hard" data points are
popular. Think ventilator and ICU days or survival to hospital discharge. None of these are open to interpretation,
and all three can be tracked. They're also appealing to ICU physicians who don't see their patients after they leave
the unit. We're in the business of survival and recovery. Extubations and ward transfers make us feel like we're
doing our job.

But what happens to our patients after they leave the ICU? A new study published online in the American Journal of
Critical Care Medicine (AJRCCM) tracked outcomes at 6 and 12 months post ICU admission for acute respiratory
distress syndrome (ARDS).[1] The measures of interest were employment and return to work, along with lost
earnings and healthcare coverage. The report was part of the ARDS network (ARDSNet) long-term outcome study
(ALTOS) and included data from four different ARDSNet clinical trials. For those unfamiliar, the ARDSNet has
published several seminal papers on ARDS management.[2-4]

The Study

Not surprisingly, the socioeconomic burden from ARDS is high. The major findings from the study are as follows:

Among those previously employed (n=386), 49% and 44% were unemployed at 6 and 12 months,
respectively.

Among those who did return to work after 12 months, 111 (43%) never returned to previous levels (in hours
per week), 69 (27%) reported reduced effectiveness, and 62 (24%) ultimately lost their jobs.

Among survivors who were left unemployed or disabled, there was a shift from private insurance (40% to
30%) to Medicaid/Medicare (33% to 49%).

As a whole, the population was reasonably young. The mean age was 45 (±13) years, and only 14 (4%) were over
age 65 years.

Viewpoint

Why is this study important, and what are the takeaways? First, it's part of the growing literature on post ICU ARDS
outcomes published by the ARDSNet[5] and others.[6-8] Intensivists need to pay close attention because our
day-to-day experiences offer little insight into longer-term, patient-centered outcomes. Information on the post-ICU
experience might drive our clinical decision-making and family counseling sessions in new directions. Ignoring it can
lead to damaging biases. As a hypothetical example, if neuromuscular blockade improves survival but leads to
permanent disabilities and post-ICU posttraumatic stress disorder, we may be less likely to use it.

Second, at 12 months, most ARDS survivors suffer lingering effects from their illness. It's notable that very few of the
patients studied were at retirement age (assuming 65 years old is a reasonable estimate), yet the majority was
working less or not at all. The insurance burden shifted from private to public. In short, ARDS is an expensive
disease with economic effects on the patient and society.

Lastly, socioeconomic data are critical for measuring the impact of disease. The data quantify the true burden to the
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patient, which helps hospital systems and policy makers to prioritize the use of limited resources. Data should drive
decision-making at the individual physician level as well. We need more data, so the AJRCCM paper[1] is a welcome
addition to the literature. In summary, the ARDSNet continues to do important work.
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>%=:9$%,<$;%+!%::%7;#'%&%>>!>7<$%B!//HJ88H>,!)&+!.8!=8%H>!>5">%85%&;=7!=<>;!;#%#$!E<">!

+5$#&6!389*<&;#!:<==<495,'!!2#&)==7,!<:!;#%>%!8)/!>5$'#'<$>,!.8!<:!83)!=83H>!,$%'#<5>=7!

:5==9;#*%!4<$-%$>!)&+!3/!<:!%8!=%AH>!,$%'#<5>=7!,)$;9;#*%!4<$-%$>!%4,%$#%&7%+!)!*)E<$!

<775,);#<&!7#)&6%'!&#<>%!>5$'#'#&6!4<$-%$>!4#;#!'>'!4#;#<5;!)!*)E<$!<775,);#<&!

7#)&6%!4<$-%+!:%4%$!#<5$>!,%$!4%%-!):;%$!/*.1!=93!<:!)3!M)9HN!'>'!)3!<:!38/!M%AHN,!

,KA'33>!);!389*<&;#!:<==<495,'!!

/*<&6!;#%!3..!>5$'#'<$>!4#<!4%$%!E<"=%>>!38!*<&;#>!):;%$!/*.1,!/8!=%9H>!

4%$%!5&%*,=<7%+,!/.!=%.H>!$%7%#'#&6!+#>)"#=#;7,!9!=8H>!<&!,)#+!>#7-!=%)'%,!)&+!3)!=3H>!

$%;#$%+'!&#%!*)E<$#;7!<:!;#%>%!>5$'#'<$>!=30H>!4%$%!=#'#&6!);!#<*%,!4##=%!9!=8H>!4%$%!

#<>,#;)=#!%+!)&+!3!=3H>!);!)!&5$>#&6!#<*%'!+:!/8!5&%*,=<7%+!>5$'#'<$>,!%3!=)/H>!4%$%!
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5&)"=%!;<!4<$-!+5%!;<!<;#%$!#%)=;#9$%=);%+!#>>5%>,!4##=%!3.!=88H>!4%$%!)7;#'%=7!=<<-#&6!

:<$!4<$-,!)!=/H>!=)#+9<::,!.!=0H>!#&!>7#<<=,!8!=9H>!4%$%!#&!)!#%)=;#7)$%!:)7#=#;7,!)&+!8!

=9H>!#<*%*)-%$>'!

6&!;#%!*5=;#')$#)"=%!2#&%!)&+!;$)7!$%6$%>>#<&!*<+%=,!=<&6%$!#<>,#;)=!=%&6;#!<:!

>;)7!4)>!)>><7#);%+!4#;#!=<&6%$!;#*%!;<!$%;5$&!;<!4<$-!=#)!)$+!$);#<!M0*N!A'03!,%$!4%%-!

M3)H!7<&:#+%&7%!#&;%$')=!=$6>,!A'/%9A'00NC!?LA'AA3>!=&)"=%!8>'!+=+%$!&<&94##;%!>5$'#'<$>!

)=><!4%$%!%>;#*);%+!;<!#)'%!)!=<&6%$!;#*%!;<!$%;5$&!;<!4<$-!=#)!)$+!$);#<!M0*N,!A'.0!,%$!

3A97%)$!#&7$%)>%!M3)H!7<&:#+%&7%!#&;%$')=!=$6>,!A')%9A'0%NC!?KA'AA3>,!4#%$%)>,!)*<&6!

4##;%!>5$'#'<$>,!)6%!4)>!&<;!>#6&#:#7)&;=7!)>><7#);%+!4#;#!$%;5$&!;<!4<$-!=0*!A'33!M3)H!

$6,!A'0393'A8NC!?KA'33%>'!6&!)==!!"#$%&"'!>%&>#;#'#;7!)&)=7>%>,!;#%$%!4%$%!&<!#*,<$;)&;!

+#::%$%&7%>!#&!$%>5=;>!=&)"=%>! 39 9!#&!+&=#&%!.);)!15,,=%*%&;>'!

7/",=+"0$& (/"&7+3-,-!/&+<"03&&6'!&

+'%$!389*<&;#!:<==<495,,!8/%!=/3H>!<:!&<&9$%;#$%+!>5$'#'<$>!)77$5%+!=<>;!

%)$&#&6>,!;<;)=#&6!)&!%>;#*);%+!I/,90%,A.8!)&+!)'%$)6#&6!I8.,3%3J88,%%/,!

$%,$%>%&;#&6!.AH!<:!;#%#$!%>;#*);%+!,$%9/*.1!)&&5)=!#&7<*%!=I%%,/0%>'!(#%&!

)'%$)6%+!)7$<>>!)==!,$%'#<5>=79%*,=<7%+!/*.1!>5$'#'<$>!=1!K!90.>,!*%)&!%>;#*);%+!

=<>;!%)$&#&6>!;<;)=%+!I33,39AJ88,)88'!/==!!"#$%&"'!>%&>#;#'#;7!)&)=7>%>!+%*<&>;$);%+!

$%>5=;>!>#*#=)$!;<!;#%!,$#*)$7!)&)=7>#>!=+&=#&%!.);)!15,,=%*%&;>'!

"0+*"#4+30&2($03+!0&+<"03&&6'!&

/*<&6!>5$'#'<$>!4#<!4%$%!5&%*,=<7%+!<$!+#>)"=%+,!;#%$%!4)>!)!*)$-%+!+%7=#&%!

#&!,$#');%!#%)=;#!#&>5$)&7%!=%%H!;<!9AHC!+#::%$%&7%!K!93%H,!3)H!$6!988H!;<!9)H,!

,KA'AA8>!)&+!)!7<&7<*#;)&;!$#>%!#&!-%+#7)$%!)&+!-%+#7)#+!=99H!;<!%3H,!+#::%$%&7%!K!

3.H,!3)H!$6!/H!;<!8%H,!,LA'AA3>!7<'%$)6%,!4#;#!=#;;=%!7#)&6%!#&!;#<>%!4#;#!&<!

Page 11 of 36  AJRCCM Articles in Press. Published on 27-April-2017 as 10.1164/rccm.201611-2327OC 

 Copyright © 2017 by the American Thoracic Society 







,)0&!66!
!

#%)=;#7)$%!7<'%$)6%!=89H!;<!83H,!+#::%$%&7%!K!98H,!3)H!$6!93AH!;<!/H,!,KA'./>!

=2#65$%!9>'!$<&'%$>%=7,!,$%'#<5>=7!%*,=<7%+!>5$'#'<$>!4#<!4%$%!4<$-#&6!%4##"#;%+!=#;;=%!

7#)&6%!:$<*!,$%9/*.1!")>%=#&%!#&!,$#');%!#%)=;#!#&>5$)&7%!=/0H!;<!/3H,!+#::%$%&7%!K!

3H,!3)H!$6!99H!;<!.H,!,KA')3>,!-%+#7)$%!)&+!-%+#7)#+!=3AH!;<!38H,!+#::%$%&7%!K!8H,!

3)H!$6!99H!;<!/H,!,KA'%3>,!)&+!&<!7<'%$)6%!=38H!;<!3H,!+#::%$%&7%!K!99H,!3)H!$6!90H!

;<!3H,!,KA'3.>'!

%#+*,"%&(<& ,<0!

15$'#'<$>!4#<!&%'%$!'>'!%'%$!$%;5$&%+!;<!4<$-!"7!.9!<$!389*<&;#!:<==<495,!

7<&>#>;%&;=7!$%,<$;%+!4<$>%!#%)=;#9$%=);%+!85)=#;7!<:!=#:%!=&)"=%! %,!+&=#&%!.);)!

15,,=%*%&;>'!

!

465!755619!

6&!;##>!*5=;#7%&;%$,!,$<>,%7;#'%!=<&6#;5+#&)=!>;5+7!<:!90.!/*.1!>5$'#'<$>!

%*,=<7%+!,$#<$!;<!#<>,#;)=#!);#<&,!&%)$=7!<&%9#)=:!4%$%!E<"=%>>!);!389*<&;#!:<==<495,,!

)&+!)*<&6!;#<>%!4#<!$%;5$&%+!;<!4<$-,!<&%9:<5$;#!"%7)*%!E<"=%>>!+5$#&6!;#%!:<==<495,!

,%$#<+'!+=+%$,!&<&94##;%!>5$'#'<$>,!)&+!;#<>%!%4,%$#%&7#&6!=<&6%$!#<>,#;)=#!);#<&!

%4,%$#%&7%+!>#6&#:#7)&;=7!6$%);%$!+%=)7>!#&!$%;5$&!;<!4<$-'!/++#;#<&)==7,!/3H!<:!

,$%'#<5>=79%*,=<7%+,!&<&9$%;#$%+!>5$'#'<$>!#&75$$%+!=<>;!%)$&#&6>,!)'%$)6#&6!&%)$=7!

I8/,AAA!#&!=<>;!%)$&#&6>!<'%$!38!*<&;#>,!$%,$%>%&;#&6!&%)$=7!;4<9;##$+>!<:!;#%#$!,$%9

/*.1!)&&5)=!#&7<*%'!-<$%<'%$,!E<"=%>>,!&<&9$%;#$%+!>5$'#'<$>!%4,%$#%&7%+!)!*)$-%+!

>##:;!:$<*!,$#');%!;<!6<'%$&*%&;9:5&+%+!#%)=;#7)$%!7<'%$)6%'!

6&!<5$!*5=;#97%&;%$!&);#<&)=!>;5+7,!%8H!=90.!<:!388>!<:!>5$'#'<$>!4%$%!%*,=<7%+!

,$#<$!;<!#<>,#;)=#!);#<&,!>#*#=)$!;<!)!,$#<$!>#&6=%97%&;%$!<'1'!/*.1!>;5+7!=)%H>!=88>!)&+!

7<&>#>;%&;!4#;#!;#%!899)0H!%*,=<7*%&;!$);%>!$%,<$;%+!#&!<;#%$!<'1'!6$<!>5$'#'<$!
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>;5+#%>!=89980>'!(%!:<5&+!;#);!.0H!<:!%&$<==%+,!,$%'#<5>=79%*,=<7%+,!)&+!&<&9$%;#$%+!

>5$'#'<$>!$%;5$&%+!;<!4<$-!4#;##&!38!*<&;#>!<:!/*.1,!4##7#!4)>!##6#%$!;#)&!;#%!%09).H!

$%,<$;%+!#&!8!>*)==%$!=1K08!)&+!8/>!>#&6=%97%&;%$!1<$;#!/*%$#7)&!/*.1!>;5+#%>!=0,!83>!

)&+!;#%!%39)0H!$%,<$;%+!#&!#&;%$&);#<&)=!>;5+#%>!=1K./!;<!9.9>!#&'<='#&6!6$<!>5$'#'<$>!

4#;#<5;!/*.1!=80,!9A998>'!&#%>%!+#::%$%&7%>!*)7!"%!+5%!;<!)!&);#<&)=,!*5=;#7%&;%$!

+%>#6&,!)!$%=);#'%=7!7<5&6!*%)&!)6%!=%3!7%)$>!<=+>,!)&+!,);#%&;!$%7$5#;*%&;!)>!,)$;!<:!

;$#)=>!4#;#!*5=;#,=%!%47=5>#<&!7$#;%$#)'!

1<;)"=7,!<:!;#%!/*.1!>5$'#'<$>!4#<!$%;5$&%+!;<!4<$-!=1K8)/>,!%9H!=&K333>!

&%'%$!$%;5$&%+!;<!;#%#$!,$%'#<5>!#<5$>!4<$-%+,!93H!=&K/3>!%4,%$#%&7%+!)!*)E<$!

<775,);#<&!7#)&6%,!8/H!=&K.3>!$%,<$;%+!$%+57%+!%::%7;#'%&%>>!);!4<$-,!)&+!8%H!

=&K.8>!>5">%85%&;=7!=<>;!;#%#$!E<">,!+%*<&>;$);#&6!;#);!$%;5$&!;<!4<$-!):;%$!/*.1!*)7!

:)==!>#<$;!<:!,$%'#<5>!=%'%=>!<$!"%!>#<$;9=#'%+'!/*<&6!,$%'#<5>=7!%*,=<7%+!>5$'#'<$>!&<;!

$%;5$&#&6!;<!4<$-!+5$#&6!389*<&;#!:<==<495,,!)0H!4%$%!$%7%#'#&6!+#>)"#=#;7,!>566%>;#&6!

:5&7;#<&)=!#*,)#$*%&;>!)>!)!7<&;$#"5;<$!;<!5&%*,=<7*%&;'!?$#<$!,<>;9/*.1!$%>%)$7#!

#)>!>566%>;%+!;#);!#*,)#$*%&;>!#&!*%*<$7!)&+!);;%&;#<&!*)7!7<&;$#"5;%!;<!+%=)7%+!

$%;5$&!;<!4<$-!=99>,!4#;#!>5$'#'<$>!)=><!$%,<$;#&6!;#);!:);#65%!)&+!4%)-&%>>!=9%>!

7<&;$#"5;%+!;<!E<"=%>>&%>>'!/++#;#<&)==7,!+%,$%>>#'%!>7*,;<*>!#)'%!"%%&!)>><7#);%+!

4#;#!5&%*,=<7*%&;!8!7%)$>!):;%$!/*.1!=9)>'!$<&'%$>%=7,!)!$%7%&;!>;5+7!+%*<&>;$);%+!

&<!#&+%,%&+%&;!)>><7#);#<&!<:!7<6&#;#'%!)&+!,#7>#7)=!:5&7;#<&!4#;#!389*<&;#!,<>;96$<!

%*,=<7*%&;!>;);5>!#&!7$#;#7)=!#==&%>>!>5$'#'<$>!=80>'!1<;)"=7,!4%!:<5&+!;#);!>5$'#'<$>!4#<!

&%'%$!$%;5$&%+!;<!4<$-!"7!.!)&+!38!*<&;#>!$%,<$;%+!4<$>%!85)=#;7!<:!=#:%,!)=;#<56#!;#%!

+#$%7;#<&)=#;7!<:!;##>!7$<>>9>%7;#<&)=!)>><7#);#<&!#>!5&-&<4&'!/++#;#<&)=!=<&6#;5+#&)=!
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>;5+#%>!)$%!&%%+%+!;<!%4,=<$%!;#%!)>><7#);#<&>!<:!,<>;96$<!#*,)#$*%&;>!4#;#!$%;5$&!;<!

4<$-!)&+!#*,)7;!<&!85)=#;7!<:!=#:%'!

/++#;#<&)==7,!4%!+%*<&>;$);%+!;#);!4##;%!,);#%&;>!<:!+#::%$%&;!)6%>!#)+!>#*#=)$!

;#*#&6!<:!$%;5$&!;<!4<$-,!4##=%!<=+%$!='>'!7<5&6%$>!&<&94##;%!,);#%&;>!%4,%$#%&7%+!=<&6%$!

+%=)7>!#&!$%;5$&#&6!;<!4<$-'!&#%!$%)><&!:<$!;##>!$)7#)=!+#::%$%&7%!#>!5&7=%)$,!"5;!*)7!"%!

+5%!;<!+#::%$%&7%>!#&!;7,%!<:!4<$-!=#'%',!<::#7%!'>'!*)&5)=!4<$->,!><7#<%7<&<*#7!>;);5>!

)&+G<$!)77%>>!;<!$%#)"#=#;);#<&!>%$'#7%>'!/++#;#<&)==7,!=<&6%$!#<>,#;)=!=%&6;#!<:!>;)7!4)>!

)>><7#);%+!4#;#!+%=)7%+!$%;5$&!;<!4<$-,!$%6)$+=%>>!<:!)6%!)&+!$)7%,!,<;%&;#)==7!+5%!;<!

4<$>%!,#7>#7)=!#*,)#$*%&;>!<775$$#&6!4#;#!=<&6%$!#<>,#;)=#!);#<&!=9.,!9/>'!25;5$%!

>;5+#%>!>#<5=+!%')=5);%!;#%!%::#7)77!)&+!7<>;9%::%7;#'%&%>>!<:!;)$6%;#&6!<775,);#<&)=!

$%#)"#=#;);#<&!#&;%$'%&;#<&>!;<4)$+!;#%>%!);9$#>-!,);#%&;!6$<5,>!;<!$%+57%!+%=)7>!#&!

$%;5$&#&6!;<!4<$-!):;%$!/*.1'!

&<!<5$!-&<4=%+6%,!;##>!)&)=7>#>!4)>!;#%!:#$>;!;<!%')=5);%!=<>;!%)$&#&6>!)&+!

7#)&6%>!#&!#%)=;#7)$%!7<'%$)6%!):;%$!/*.1'!(%!+%*<&>;$);%+!;#);!/3H!<:!&<&9$%;#$%+!

>5$'#'<$>!)77$5%+!=<>;!%)$&#&6>!<'%$!389*<&;#!:<==<495,,!)'%$)6#&6!I8.,3%3!T!

$%,$%>%&;#&6!&%)$=7!;4<9;##$+>!<:!%>;#*);%+!,$%9/*.1!)&&5)=!%)$&#&6>'!&#%>%!=<>;!

%)$&#&6>!;<;)=>!4%$%!>5">;)&;#)=,!)&+!7<*,)$)"=%!;<!;$)5*);#7!"$)#&!#&E5$7!)&+!>;$<-%!

=90,!93>'!/++#;#<&)==7,!<'%$!38!*<&;#>,!E<"=%>>,!&<&9$%;#$%+!>5$'#'<$>!%4,%$#%&7%+!)!

>5">;)&;#)=!+%7=#&%!#&!,$#');%!#&>5$)&7%!)&+!$#>%!#&!6<'%$&*%&;9:5&+%+!#%)=;#7)$%!

7<'%$)6%,!)&!#*,<$;)&;!:#&+#&6!6#'%&!;#%!>5">;)&;#)=!#%)=;#7)$%!5;#=#!);#<&!<:!/*.1!

>5$'#'<$>!=%A,!%3>'!!

1;$%&6;#>!<:!;##>!>;5+7!#&7=5+%!#;>!&);#<&)=,!*5=;#7%&;%$!=<&6#;5+#&)=!+%>#6&,!

$%=);#'%=7!=)$6%!>)*,=%!>#!%,!##6#!,)$;#7#,)&;!$%;%&;#<&!$);%!=U3%H>,!)&+!%')=5);#<&!<:!
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,);#%&;9!)&+!#<>,#;)=9$%=);%+!$#>-!:)7;<$>,!%>;#*);%+!=<>;!%)$&#&6>!)&+!>##:;>!#&!#%)=;#7)$%!

7<'%$)6%'!0<4%'%$,!;##>!>;5+7!#)>!,<;%&;#)=!=#*#;);#<&>'!2#$>;,!>#*#=)$!;<!*<>;!>;5+#%>!#&!

;#%!:#%=+!=%8>,!%*,=<7*%&;!>;);5>!4)>!+%;%$*#&%+!'#)!>%=:9$%,<$;'!0<4%'%$,!>%&>#;#'#;7!

)&)=7>%>!+#+!&<;!*);%$#)==7!7#)&6%!;#%!,$#*)$7!$%>5=;>C!&<&%;#%=%>>,!;#%!;$5%!*)6&#;5+%!

<:!)&7!*%)>5$%*%&;!%$$<$!#:!&<;!-&<4&'!1%7<&+,!=<>;!%)$&#&6>!4%$%!7)=75=);%+!")>%+!<&!

%>;#*);%+,!$);#%$!;#)&!)7;5)=,!%)$&#&6>'!0<4%'%$,!<5$!)&)=7>#>!4)>!7<&+57;%+!5>#&6!)!

&);#<&)=!/*.1!>5$'#'<$!7<#<$;,!%>;#*);#&6!=<>;!%)$&#&6>!5>#&6!)6%9!)&+!>%49*);7#%+!

"5$%)5!<:!5)"<$!1;);#>;#7>!+);)'!0%&7%,!;#%>%!$%>5=;>!*)7!"%!*<$%!&);#<&)==7!

$%,$%>%&;);#'%C!;#5>,!%&#)&7#&6!6%&%$)=#!)"#=#;7'!/++#;#<&)==7,!>#&7%!4%!:<75>%+!<&!

%)$&#&6>!)>!)!*%)>5$%!<:!=<>;!4<$-!7),)7#;7,!<5$!7)=75=);#<&!+#+!&<;!)77<5&;!:<$!

+#>)"#=#;7!"%&%:#;>!)&+!<;#%$!><5$7%>!<:!+#>,<>)"=%!#&7<*%!=#'%',!,%$><&)=!<$!$%;#$%*%&;!

>)'#&6>>!4##7#!*)7!#)'%!<::>%;!;#%!:#&)&7#)=!#)$+>##,!7$%);%+!"7!=<>;!%)$&#&6>!=%9>'!

-<$%<'%$,!4%!+#+!&<;!7<&>#+%$!=<>;!%)$&#&6>!4##=%!,);#%&;>!4%$%!#<>,#;)=#!%+,!=<>;!

%)$&#&6>!)77$5%+!"7!#&:<$*)=!7)$%6#'%$>,!7<>;>!<:!<&6<#&6!*%+#7)=!7)$%,!)&+!<;#%$!

%7<&<*#7!)&+!&<&9%7<&<*#7!#>>5%>!)>><7#);%+!4#;#!,);#%&;!)&+!#&:<$*)=!7)$%6#'%$!

E<"=%>>&%>>!=%%>'!&##$+,!;#%$%!*)7!"%!<;#%$!#*,<$;)&;!')$#)"=%>,!&<;!#&7=5+%+!#&!;##>!

>;5+7,!4##7#!*)7!"%!)>><7#);%+!4#;#!E<"=%>>&%>>!):;%$!/*.1,!#&7=5+#&6!")>%=#&%!

,#7>#7)=!)&+!7<6&#;#'%!:5&7;#<&!)&+!,<;%&;#)=!6$<9$%=);%+!')$#)"=%>!=%'6',!+%=#$#5*>,!)=<&6!

4#;#!%4,%7;%+!+%7=#&%>!#&!%*,=<7*%&;!,<;%&;#)=!4#;#!)6%'!0<4%'%$,!)!>%&>#;#'#;7!

)&)=7>#>!)+E5>;#&6!:<$!)+')&7#&6!)6%!+#+!&<;!7#)&6%!<5$!<'%$)==!$%>5=;>,!)&+!#&!)!$%7%&;!

>;5+7,!&%#;#%$!")>%=#&%!&%5$<7<6&#;#'%!:5&7;#<&!&<$!+%=#$#5*!#&!;#%!6$<!4)>!)>><7#);%+!

4#;#!389*<&;#!%*,=<7*%&;!>;);5>!=80>'!25$;#%$!>;5+#%>!)$%!&%%+%+!;<!%')=5);%!;#%!

)>><7#);#<&!<:!,<>;9+#>7#)$6%!:)7;<$>!)&+!,<>;9/*.1!%*,=<7*%&;'!2<5$;#,!<5$!>;5+7!
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,<,5=);#<&!#&7=5+%+!$%=);#'%=7!7<5&6!/*.1!>5$'#'<$>!)&+!:#&+#&6>!*)7!&<;!6%&%$)=#!%!;<!

)==!6$<!,<,5=);#<&>'!0<4%'%$,!%&$<==*%&;!:$<*!%9!>#;%>!)&+!7<*,)$)"#=#;7!<:!$%>5=;>!4#;#!

,$#<$!=#;%$);5$%!#%=,!>5,,<$;!6%&%$)=#!)"#=#;7'!2#&)==7,!)>!)&!<">%$');#<&)=!7<#<$;!>;5+7,!

4%!7<5=+!&<;!)>>%>>!;#%!7)5>)=#;7!<:!/*.1!4#;#!E<"=%>>&%>>'!

6&!7<&7=5>#<&,!#&!;##>!*5=;#7%&;%$!=<&6#;5+#&)=!>;5+7,!4%!:<5&+!;#);!&%)$=7!<&%9#)=:!

<:!,$%'#<5>=79%*,=<7%+!>5$'#'<$>!4%$%!E<"=%>>!);!389*<&;#!,<>;9/*.1!:<==<495,,!4#;#!

<=+%$,!&<&94##;%!>5$'#'<$>!)&+!;#<>%!4#;#!=<&6%$!)!#<>,#;)=!>;)7!#)'#&6!)!6$%);%$!$#>-!<:!

+%=)7%+!$%;5$&!;<!4<$-'!?<"=%>>,!&<&9$%;#$%+!>5$'#'<$>!)=><!)77$5%+!>5">;)&;#)=!=<>;!

%)$&#&6>,!)*<5&;#&6!;<!;4<9;##$+>!<:!;#%#$!,$%9/*.1!%)$&#&6>,!)&+!%4,%$#%&7%+!)!

>5">;)&;#)=!+%7=#&%!#&!,$#');%!#%)=;#7)$%!7<'%$)6%!)&+!$#>%!#&!-%+#7)$%!)&+!-%+#7)#+'!

&#%>%!:#&+#&6>!##6#=#6#;!;#%!*)E<$!%7<&<*#7!7<&>%85%&7%>!<:!E<"=%>>&%>>!):;%$!/*.1!

)&+!#+%&;#:7!);9$#>-!6$<5,>!:<$!:5;5$%!%')=5);#<&!<:!<775,);#<&)=!$%#)"#=#;);#<&!

#&;%$'%&;#<&>'!
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2!391++-4--:-905!
!
(%!;#)&-!)==!<:!;#%!,);#%&;>!)&+!;#%#$!,$<4#%>!4#<!,)$;#7#,);%+!#&!;##>!>;5+7'!(%!;#)&-!
$)$<=#&%!$#%>>)$%,!-)$+%%!-%$$#==,!-)$#%=)!?#&%+<,!(7=%!17#&%7-,!1;)7%7!
17#<<&*)-%$,!($#>;#&!1%,5='%+),!-)$7%==)!1#$<5;,!$)>>#%!(#7-%&,!-%=#>>)!
-7$5==<56#,!?<&);#)&!;%==)$,! =#!)"%;#!:)7+),!;#;)!"7$)#)#,!5)5$)!-%;#'#&,!:)&%>>)!
1;)&,!1##$)&#!*)E)&,!$)>>#%!(#7-%&,!-%6!1#)&)#)&,! =#!)"%;#!")%$,!)&+!/&#;)!
$#)&+$)!4#<!)>>#>;%+!4#;#!+);)!7<==%7;#<&C!)&+!5#&!$#%&,!(#==#)*!2=#7-#&6%$,!
$#$#>;<,#%$!-)7#%4,!)&+!"#)$);!()*+)$!4#<!)>>#>;%+!4#;#!+);)!*)&)6%*%&;'!(%!
)=><!;#)&-!/->#)7!1'!.%>)#,!-.,!-?0,!)&+!?%&&#:%$!5'!-)$;#&,!?#.!:<$!;#%#$!;#<56#;:5=!
$%'#%4!<:!)!+$):;!<:!;#%!*)&5>7$#,;'!!
!
6(2&',/0),#.'!)(*!.&'&).< !',)11!1.#'!9),/#()%!8&).,>!+;(0>!)(*!/%##*!6(',/,;,&!
2<;,&!3&'>/.),#.=!4/',.&''!5=(*.#'&!$2345)!!%/(/<)%!0./)%'!9&,4#.?!'/,&'!, ),!
>).,/</>),&*!/(!, /'!1#%%#47;>!',;*=?!<&#'%$>#;7!<:!()>##&6;<&,!0)$"<$'#%4!=25'!
05+><&,!1'!;5&+%=,!$'!0<56#,!-'!1%::,!('!1#*>,!/'!<&6)$,!&'!();-#&>>C!")7>;);%!
-%+#7)=!$%&;%$!=2?'!1;%#&6$5",!-'!&#+>4%==,! '!"$)+%&,!5'!.%1<5!),!!$'!()$+<>,!!5'!
(<!#-<4>-#,!1'!+5%==%;;%>C!")7=<$!$<==%6%!<:!-%+#7#&%!=('!;5&;5,)==#,!:'!")&+#,!$'!?<,%,!
$'!*<>>>C!?<#&>!0<,-#&>!<&#'%$>#;7!=2*'!"$<4%$,!0'!2%>>=%$,!.'!0)6%$,!?'!-%&+%!9
&%==%!,!.'!1%%+#)*,!('!+)-E<&%>>C!?<#&>!0<,-#&>!")7'#%4!-%+#7)=!$%&;%$!=?'!
1%'$)&>-7,!/'!(<$-&%#>C!<&#'%$>#;7!<:!-)$7=)&+!=$'!1#)&#<=;!,!.'!0%$$,!0'!0<4%>,!;'!
1%;!%$,!?'!*<7-,!/'!1)*,)#<,!?'!&#;5>>C!<&#<&!-%*<$#)=!0<>,#;)=!=?'!1=<)&%,!&'!"%7-,!.'!
0#6#:#%=+,!1'!(#&6>C!()>##&6;<&!0<>,#;)=!$%&;%$!="'!5%%,!1'!"<=<5$#>C!$=%'%=)&+!$=#&#7!
2<5&+);#<&!=20'?'!(#%+%*)&&,!*'('!/>#;<&,!.'/'!$5='%$,!&'!2$%+%$#7-,!?'/'!;5!*)&,!
?'?'!(<*)$)!?$,!/'?'!*%++7>C!<&#'%$>#;7!0<>,#;)=>!<:!$=%'%=)&+!=*'!0%E)=,!-'!/&+$%4>,!.'!
0)&%7>C!-%;$<0%)=;#!-%+#7)=!$%&;%$!=/'2'!$<&&<$>,!1'!5)>)='#),!?'.'!&#<$&;<&,! '5'!
()$$%&>C!<&#'%$>#;7!<:!$<=<$)+<!0<>,#;)=,!/5$<$)!=2-'!-<>>,! '5'!"5$&#)*,!5'!;$)7,!?'!
-)=<&%7,!-'!-%)=%$>C!.%&'%$!0%)=;#!-%+#7)=!$%&;%$!=6'!.<56=)>,!('!+'%$+#%$,!('!
&#<*,><&,!*'!(<=-%&>C!*<>%!-%+#7)=!$%&;%$!=1'!2$)&-%=,!?'!-7(%%#)&>C!14%+#>#!
-%+#7)=!$%&;%$!=-'5'!()$&%$>C!1)#&;!/&;#<&7V>!0<>,#;)=!=&'!"<>;,!$'!0#66#&>,!('!
0<+6#&>C!.5-%!<&#'%$>#;7!=21'!-)76&;7$%,!5'!"$<4&,!$'!$<4,!-'!;%&;#=%,!?'!;<'%$;,!1'!
(&5+>%&>C!<&#'%$>#;7!<:!1<$;#!$)$<=#&)!=1'!$)$><&,!5'!$#)&6,!1'!$#<5+#5$7,!('!0)==,!?'!
5)&#%$>C!:)&+%$"#=;!<&#'%$>#;7!=2/'?'!(#%%=%$,!;'*'!"%$&)$+,!-'!0)7>,!1'!-<6)&,!&'('!
*#7%>C!()-%!2<$%>;!<&#'%$>#;7!=2*'.'!0#;%,!/'!0)$'%7,!?' '!-<$$#>,!-)$7!*)65>-7>C!
-<>%>!$<&%!-%*<$#)=!0<>,#;)=!=?'!($#6#;,!1'!;$<7%,!?'!-75%)&,!/'!+'%$;<&>C!<&#'%$>#;7!
<:!:#$6#&#)!=?'!&$54#;,!('! &:#%=+,!-'!-)$>#)==>C!6&;%$*<5&;)#&!-%+#7)=!$%&;%$!=2/'!-<$$#>,!
2$'!;$#>><*,!/'!/5>;#&,!1'!")$&%7,!1'!"$<4&,!?'!2%$65><&,!0'!;)==<,!&'!;$)7+<&,!!! '!
0#$>#"%$6,!/'!?%,#><&,!1'!(5*)$,!-'!5)&>,),!*'!-#==%$,!.'!-5$,#7,!?'!+$*%,!/'!1;<4%,!
5'!1;$57-,!2'!&#<*)>,!.'!()$+,>C!5.1!0<>,#;)=!=?'!")#=%7,!('!"%&#&);#,!5'!"%!+E#)&,!&'!
$=%**%$,!1'!*#*-5>,!*'!&)&)-),!5'!(%)'%$>C!-7()7!.%%!0<>,#;)=!=$'!5)4;<&,!.'!
0)&>%=*)&>C!<;)#!:)==%7!*%6#<&)=!-%+#7)=!$%&;%$!=('!15&+)$,!('!/=4)$+,!$'!"#>#<,,!.'!
 7-=%7,!.'!0)$$#>,!&'!0#==,!"'!?%&>%&,!('!55+4#6,!.'!1#%=>%&,!-'!?%)$7%>C!<&#'%$>#;7!<:!
$)=#:<$&#),!1)&!2$)&7#>7<!=2-'/'!-);;#)7,!$'!$)=:%%,!"'!.)&#%=,!-'! #>&%$,!+'!;)$7#),!('!
(<$+%>7#,!('!5#5,!1'!1#5*,!0'!W#<5>C!<&#'%$>#;7!<:!$)=#:<$&#),!1)&!2$)&7#>7<,!2$%>&<!
=-'('!?%;%$><&,!?'!"=))54,!('!:)&!;5&+7>C!1)&!2$)&7#>7<!;%&%$)=!0<>,#;)=!=*'!()==%;,!
 '!?<#&><&>C!<&#'%$>#;7!<:!$)=#:<$&#),!.)'#>!=&'!/="%$;><&,!"'!-<$$#>>%7,! '!:=)>;%=#&>C!
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5<5#>#)&)!1;);%!<&#'%$>#;7!0%)=;#!17#%&7%>!$%&;%$91%4!+$=%)&>!=2"'!+%"<#>"=)&7,!/'!
/&;<#&%,!.'!$#)$"<&&%;,!?'!05&;,!?'!5)5;<,!/'!-)$$,!;'!-%7)>-#,!$'!*<*)#&%>C! )$=!('!
5<&6!-%+#7)=!$%&;%$!=1'!"$#%$$%,!?'!"7$&%,!&'!?)6&%)54,!$'!5%"=)&7,!('!-<$%)5,!$'!
&#<*)>>C!+7#>&%$!$=#&#7!2<5&+);#<&!=1'!?)#&,!.'!&)7=<$,!5'!1%<)&%>C!+5$!5)+7!<:!;#%!
5)-%!-%+#7)=!$%&;%$!=$'!0%"%$;,!?'!&#<*,><&>C!&5=)&%!-%+#7)=!$%&;%$!=2'!1#*%<&%,!?'!
2%)$<&>'!!%/(/<)%!!##.*/(),/(0!!&(,&.?!-)>>)7#5>%;;>!;%&%$)=!0<>,#;)=!)&+!0)$')$+!
-%+#7)=!17#<<=!=2.'!17#<%&:%=+,!1'!.<&6,!-'!;5#),! '!0)**<&+,!?'!5)!)$,!*'!-<$>%,!
$'!+=+*#4<&,!1'!*#&64<<+,! '!1*<<;,!"'&'!&#<*,><&,!*'!(#=><&>'!9),/#()%!8&).,>!
+;(0!)(*!/%##*!6(',/,;,&?!/'!0)$)"#&,!1'!"$%+<4,!-'!()7=)4#4,!;'!(%#&*)&&'!4),)!
)(*!5)1&,=!:#(/,#./(0!/#).*?!*'!;'!1,$)66!=7#)#$>,!/'!1=5;>-7,!-'!5%'7,!"'!-)$-<'#;!,!
 '!?%;-<'),!$'!(%#E%$'!,.#,#<#%!3&2/&4!!#''/,,&&?!?'!1!&)E+%$!=7#)#$>,!-'!"%66,!5'!
;#="%$;9-7$=)#&! '!6>$)%=,!?'!5%4#>,!1'!-7$=)'%,!?'!?)$><&>'!!
!
2?$#&7#,)=!#&'%>;#6);<$'! !
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3&1&.&(<&'!
!

3'!0%$$#+6%!-1,!$#%5&6!/-,!&)&>%7!$-,!-);;%9-)$;7&!/,!.#)!9;$)&)+<>!1,!/=91)#+#!

2,!$<<,%$!/",!;5%>;!$",!-)!%$!$.,!-%#;)!1,!%;!)='!+&%97%)$!<5;7<*%>!#&!

>5$'#'<$>!<:!;#%!)75;%!$%>,#$);<$7!+#>;$%>>!>7&+$<*%'!)*+,-.*/*012*

8AA9C9%0B.099.39'!

8'!0%$$#+6%!-1,!&)&>%7!$-,!-);;%!/,!&<*=#&><&!;,!.#)!9;$)&)+<>!1,!$<<,%$!/,!;5%>;!

$",!-)!%$!$.,!-%#;)!1,!1;%4)$;!& ,!%;!)='!25&7;#<&)=!+#>)"#=#;7!)!7%)$>!):;%$!

)75;%!$%>,#$);<$7!+#>;$%>>!>7&+$<*%'!)*+,-.*/*012*8A33C9.%B3839939A%'!

9'!.%>)#!1:,!5)4!&?,!1%%+#)*!.-'!5<&69;%$*!7<*,=#7);#<&>!<:!7$#;#7)=!7)$%'!345$*3641*

012*8A33C93B9/399/3'!

%'!0<,-#&>!*+,!(%)'%$!5(,!$<==#&6$#+6%!.,!?)$-#&><&!*",!$#)&!(?,!+$*%!?2,!?$'!&4<9

7%)$!7<6&#;#'%,!%*<;#<&)=,!)&+!85)=#;79<:9=#:%!<5;7<*%>!#&!)75;%!$%>,#$);<$7!

+#>;$%>>!>7&+$<*%'!78*/*91#!54*345$*3641*012*8AA)C3/3B9%A99%/'!

)'!05)&6!-,!?)$-%$!/-,!"#%&'%&5!+?,!.#&6=)>!:.,!$<=)&;5<&#! ,!0<,-#&>!*+,!

1%%+#)*!.-,!1);#<&)=!6&>;#;5;%>!<:!0%)=;#!105,!"=<<+!6&>;#;5;%!/75;%!

*%>,#$);<$7!.#>;$%>>!17&+$<*%!1'!?>77##);$#7!17*,;<*>!#&!/75;%!*%>,#$);<$7!

.#>;$%>>!17&+$<*%!15$'#'<$>B!/!39@%)$!1);#<&)=!-5=;#7%&;%$!1;5+7'!345$*3641*

012*8A3.C%%B3)%93.)'!

.'!1%%+#)*!.-,!.#&6=)>!:.,!-<$$#>!? ,!?)7-><&!?$,!0<56#!$5,!-%&+%!9&%==%!!?/,!

(<!&#)-!/(,!$<=)&;5<&#! ,! =7! (,!*#7%!&(,!%;!)='!?#7>#7)=!)&+!$<6&#;#'%!

?%$:<$*)&7%!<:!?);#%&;>!4#;#!/75;%!55&6!6&E5$7!3!@%)$!):;%$!6&#;#)=!&$<,##7!'%$>5>!

25==! &;%$)=!2%%+#&6'! . 1!&$#)=!2<==<495,'!78*/*91#!54*345$*3641*012*

8A39C300B)./9)/.'!

/'!2)&! ,!.<4+7!.(,!$<=)&;5<&#! ,!-%&+%!9&%==%!!?/,!1%'$)&>-7!? ,!1#)&#<=;!!$,!

0#**%=:)$"!$*,!.%>)#!1:,!$#%>=)!1,!0%$$#+6%!-1,!%;!)='!?#7>#7)=!7<*,=#7);#<&>!

#&!)75;%!=5&6!#&E5$7!>5$'#'<$>B!)!;4<97%)$!=<&6#;5+#&)=!,$<>,%7;#'%!>;5+7'!345$*3641*

012*8A3%C%8B0%390)3'!

0'!-7056#!5;,!-#="%$6!?/,!(##;7<*"!- ,!17#<%&%!*",!-)5&+%$!*?,!05+><&!5.'!

*%7<'%$7!<:!:5&7;#<&!#&!>5$'#'<$>!<:!;#%!)75;%!$%>,#$);<$7!+#>;$%>>!>7&+$<*%'!78*

/*91#!54*345$*3641*012*333%C3)AB3A93%'!
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3'!$<<,%$>*#;#!$-,!(5&>7#!0,!2#&-!-?,!5#&+%9W4#$"=%!(&,!+=>%&!(-,!1<**%$>!-1,!

/&)&+!(?,!&7#<$!!(-,!/&65>!.$,!.%5;>7#*)&!$1'!/!7<*,)$#><&!<:!7$#;#7)=!7)$%!

$%>%)$7#!:5&+#&6!)&+!;#%!:#&)&7#)=!"5$+%&!<:!7$#;#7)=!#==&%>>!#&!;#%!<&#;%+!1;);%>'!

345$*3641*012*8A38C%AB3A/893A/3'!

3A'!-);;#)7!-/,!"$<4%$!*;,!$)$><&!1,!.<56=)>!61,! #>&%$!-,!0#;%!.,!0<=%;>!1,!()==%;!

*0,!5#5!(.,!-)76&;7$%!1,!%;!)='!*)&+<*#!%+,!,=)7%"<97<&;$<==%+!7=#&#7)=!;$#)=!<:!)&!

)%$<><=#!%+!"%;)=8>9)6<&#>;!:<$!;$%);*%&;!<:!)75;%!=5&6!#&E5$7'!78*/*91#!54*345$*

3641*012*8A33C30%B).39).0'!

33'!*#7%!&(,!(#%%=%$!/?,!&#<*,><&!"&,!1;%#&6$5"!?,!0#;%!*.,!-<>>!-,!-<$$#>!/,!

.<&6!1,!*<7-!?'!6&#;#)=!;$<,##7!'>!:5==!%&;%$)=!:%%+#&6!#&!,);#%&;>!4#;#!)75;%!=5&6!

#&E5$7B!;#%! . 1!$)&+<*#!%+!;$#)='!/707*8A38C9A/B/3)90A9'!

38'!*#7%!&(,!(#%%=%$!/?,!&#<*,><&!"&,!+%"<#>"=)&7!"?,!1;%#&6$5"!?,!*<7-!?'! &;%$)=!

<*%6)99!:);;7!)7#+,!6)**)9=#&<=%&#7!)7#+,!)&+!)&;#<4#+)&;!>5,,=%*%&;);#<&!#&!

)75;%!=5&6!#&E5$7'!/707*8A33C9A.B3)/%93)03'!

39'!&#%!/75;%!*%>,#$);<$7!.#>;$%>>!17&+$<*%!1%;4<$-'!*<>5')>;);#&!:<$!>%,>#>9

)>><7#);%+!)75;%!$%>,#$);<$7!+#>;$%>>!>7&+$<*%'!)*+,-.*/*012*8A3%C9/AB83339

88AA'!

3%'!")"<$!&2,!0#66#&>9"#++=%!?$,!1)5&+%$>!?",!-<&;%#$<!-;'!/<.6&B!;#%!/=7<#<=!<>%!

.#><$+%$!6+%&;#:#7);#<&!&%>;B!;5#+%=#&%>!:<$!<>%!#&!?$#*)$7!$)$%'!1%7<&+! +#;#<&'!

;%&%')B!(<$=+!0%)=;#!+$6)&#!);#<&C!8AA3'!

3)'!"%$&)$+!;*'!&#%!"$5>>%=>!17<$%'!:1!#5#*333/C3B%99%%'!
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METHODS 

Sensitivity Analyses 

Timing of return to work: Three post-hoc sensitivity analyses were conducted. 

First, to account for possible age-related changes after the age of 65 (the traditional 

retirement age in the U.S.), the multivariable regression model was re-run excluding the 

14 survivors (4% of cohort) who were >65 at hospital discharge. Second, the 

multivariable regression was re-run with only death, and not retirement, treated as a 

competing risk. Third, a multivariable regression model was created which included all 

covariates, rather than only those that had a bivariable association (at p<0.20) with the 

primary outcome. 

 Estimated lost earnings: Four post-hoc sensitivity analyses were performed for 

estimating lost earnings, using different methods to impute wages and hours worked, or 

involving different patient samples. In the first sensitivity analysis, survivors’ sex and 

self-reported occupation was matched with weekly wages for 22 major occupational and 

sex categories (www.bls.gov/oes). Second, all retired survivors <65 years old were 

assumed to accrue lost earnings, with the rationale that these survivors may have been 

forced to retire early as a consequence of ARDS, and therefore, incur lost earnings. 

Third, lost earnings were estimated for only survivors <65 years old, under the 

assumption that these survivors >65 years old would be eligible retirement and/or social 

security payments after ARDS. Finally, rather than use of self-reported work hours per 

week, survivors reporting full- and part-time work were assigned the 40 and 20 work 

hours per week, representing the median values for all survivors, respectively. 
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RESULTS 

Sensitivity Analyses 

Timing of return to work: Three post-hoc sensitivity analyses were conducted: (1) 

restricting analysis to only survivors age <65 years old (Table E1), (2) having death, 

alone, as a competing risk in the statistical analysis (Table E2), and (3) including all 

available covariates in the statistical analysis (Table E3). Across all three sensitivity 

analyses, there were no important differences in results. 

Estimated lost earnings: When imputing estimates wages using occupation and 

sex, the cumulative mean±SD lost earnings decreased minimally, from $26,949±22,447 

to $23,954±20,362 (11% change). When lost earnings for retired survivors aged <65 

were included in the lost earnings analysis, cumulative mean±SD lost earnings 

increased to $27,565±22,263 (2% increase). When lost earnings for survivors >65 years 

old were excluded, cumulative mean±SD lost earnings were $27,276±22,597 (1% 

increase). Finally, when lost earnings were computed using the cohort’s median work 

hours (rather than individual survivor-reported hours), cumulative mean±SD lost 

earnings were $27,587±14,234 (2% increase).  
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Table E1. Multivariable risk factors of timing of return to work after ARDS: 
 Survivors Age <65 

Variable 
Multivariable Hazard Ratio 

(95% CI)a 
P 

Value 
Baseline patient data 

 Female 0.85 (0.65, 1.11) 0.239 
Age, per 10 yearsb 
    White 0.93 (0.82, 1.05) 0.245 
    Non-white 0.61 (0.37, 1.00) 0.051 
BMI, per 10 0.97 (0.82, 1.15) 0.714 
Cardiovascular disease 1.16 (0.84, 1.59) 0.361 
Diabetes 0.75 (0.51, 1.11) 0.149 
Chronic pulmonary disease 
Alcohol misuse 
Baseline intensive care data 

 Admission to medical ICU 
APACHE III, per 20 0.98 (0.88, 1.10) 0.763 
Sepsis as ARDS risk factor   
Daily intensive care data 

 Maximum organ failure score 1.06 (0.84, 1.33) 0.623 
PaO2/FiO2, per 10   
Other intensive care data   
Ventilation duration, per week   
ICU length of stay, per week   
Hospital length of stay, per week 0.78 (0.72, 0.86) <0.001 
Discharge to home with unassisted breathing 1.53 (0.46, 5.09) 0.490 
Abbreviations: CI (confidence interval), BMI (body mass index), ICU (intensive care unit), APACHE III 
(Acute Physiology and Chronic Health Evaluation III), ARDS (acute respiratory distress syndrome), 
PaO2/FiO2 (ratio between partial pressure of oxygen in arterial blood and fraction of inspired oxygen). 

,

a Calculated using a Fine and Gray proportional subdistribution hazards regression models, with a hazard 
ratio (HR) <1 indicating a longer time to return to work. Variables with bivariable p <0.20 were included in 
the multivariable model. Ventilator duration and ICU length of stay were collinear with hospital length of 
stay and were excluded from the final multivariable model. All significant associations (p <0.05) in 
multivariable models are highlighted in bold. The overall model Wald test was p<0.001. In the model, 330 
of 386 (85%) previously employed survivors were included; 16 (4%) had missing timing of return to work 
data and 40 (10%) had missing data among included covariates. There were no important differences in 
baseline or intensive care variables when comparing individuals included versus not included in the 
multivariable model.  
b Assessed using an interaction term for age and race (white versus non-white) in the multivariable model. 
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Table E2. Multivariable risk factors of timing of return to work after ARDS: 
 Only death (and not retirement) treated as competing risk 

Variable 
Multivariable Hazard Ratio 

(95% CI)a 
P 

Value 
Baseline patient data 

 Female 0.83 (0.64, 1.09) 0.181 
Age, per 10 yearsb 
    White 0.91 (0.81, 1.03) 0.137 
    Non-white 0.56 (0.35, 0.90) 0.017 
BMI, per 10 0.97 (0.82, 1.16) 0.762 
Cardiovascular disease 1.17 (0.85, 1.60) 0.336 
Diabetes 0.79 (0.54, 1.15) 0.218 
Chronic pulmonary disease 
Alcohol misuse 
Baseline intensive care data 

 Admission to medical ICU 
APACHE III, per 20 0.97 (0.87, 1.09) 0.651 
Sepsis as ARDS risk factor   
Daily intensive care data 

 Maximum organ failure score 1.06 (0.85, 1.33) 0.599 
PaO2/FiO2, per 10   
Other intensive care data   
Ventilation duration, per week   
ICU length of stay, per week   
Hospital length of stay, per week 0.80 (0.74, 0.87) <0.001 
Discharge to home with unassisted breathing 1.66 (0.50, 5.53) 0.409 
Abbreviations: CI (confidence interval), BMI (body mass index), ICU (intensive care unit), APACHE III 
(Acute Physiology and Chronic Health Evaluation III), ARDS (acute respiratory distress syndrome), 
PaO2/FiO2 (ratio between partial pressure of oxygen in arterial blood and fraction of inspired oxygen). 
 

a Calculated using a Fine and Gray proportional subdistribution hazards regression models, with a hazard 
ratio (HR) <1 indicating a longer time to return to work. Variables with bivariable p <0.20 were included in 
the multivariable model. Ventilator duration and ICU length of stay were collinear with hospital length of 
stay and were excluded from the final multivariable model. All significant associations (p <0.05) in 
multivariable models are highlighted in bold. The overall model Wald test was p<0.001. In the model, 344 
of 386 (89%) previously employed survivors were included; 16 (4%) had missing timing of return to work 
data and 36 (9%) had missing data among included covariates. There were no important differences in 
baseline or intensive care variables when comparing individuals included versus not included in the 
multivariable model.  
 

b Assessed using an interaction term for age and race (white versus non-white) in the multivariable model. 
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Table E3. Multivariable risk factors of timing of return to work after ARDS: 
 All covariates 
 
Variable 

Multivariable Hazard Ratio 
(95% CI)a 

P 
Value 

Baseline patient data   
Female 0.83 (0.62, 1.11) 0.209 
Age, per 10 yearsb   
    White 0.91 (0.80, 1.03) 0.126 
    Non-white 0.53 (0.32, 0.87) 0.012 
BMI, per 10 0.98 (0.81, 1.17) 0.788 
Cardiovascular disease 1.21 (0.86, 1.70) 0.280 
Diabetes 0.87 (0.58, 1.30) 0.497 
Chronic pulmonary disease 1.34 (0.72, 2.48) 0.355 
Alcohol misuse 1.10 (0.78, 1.55) 0.570 
Baseline intensive care data   
Admission to medical ICU 1.02 (0.77, 1.34) 0.909 
APACHE III, per 20 0.99 (0.88, 1.12) 0.881 
Sepsis as ARDS risk factor 1.11 (0.80, 1.56) 0.531 
Daily intensive care data   
Maximum organ failure score 1.05 (0.82, 1.35) 0.693 
PaO2/FiO2, per 10 0.98 (0.96, 1.00) 0.067 
Other intensive care data   
Ventilation duration, per week   
ICU length of stay, per week   
Hospital length of stay, per week 0.79 (0.72, 0.86) <0.001 
Discharge to home with unassisted breathing 2.49 (0.67, 9.25) 0.174 
Abbreviations: CI (confidence interval), BMI (body mass index), ICU (intensive care unit), APACHE III 
(Acute Physiology and Chronic Health Evaluation III), ARDS (acute respiratory distress syndrome), 
PaO2/FiO2 (ratio between partial pressure of oxygen in arterial blood and fraction of inspired oxygen). 
 
a Multivariable model including all covariates. Calculated using a Fine and Gray regression model, with a 
hazard ratio (HR) <1 indicating a longer time to return to work. Ventilator duration and ICU length of stay 
were collinear with hospital length of stay and were excluded from the multivariable model. The overall 
model Wald test p-value was <0.001. In this model, 312 of 386 (81%) previously employed survivors were 
included; 29 (8%) had missing timing of return to work data and 45 (12%) had missing data among 
included covariates. There were no important differences in baseline or intensive care variables when 
comparing individuals included versus not included in the multivariable model. 
 

b Assessed using an interaction term for age and race (white versus non-white) in the multivariable model. 
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Table E4. Return to Work and Mean (SD) Quality of Life Measures in Survivors of ARDS 
 6 months after ARDS  12 months after ARDS 

Quality of Life 
Measurea 

Returned to 
Work 

(N=214)b 

Did Not 
Return to Work 

(N=165)b 

 
P 

Valuec 

 Returned 
to Work 
(N=253)b 

Did Not 
Return to Work 

(N=116)b 

 
P 

Valuec 
EQ-5D        

VAS score 78.8 (16.2) 63.2 (22.3) < 0.001  79.6 (17.3) 62.3 (21.2) < 0.001 
Utility score 0.83 (0.17) 0.63 (0.23) < 0.001  0.84 (0.16) 0.63 (0.21) < 0.001 

SF-36        
PCS score 46.7 (10.1) 34.0 (10.5) < 0.001  47.8 (10.9) 34.2 (9.8) < 0.001 
MCS score 50.2 (11.5) 43.1 (15.0) < 0.001  50.2 (12.5) 41.5 (15.0) < 0.001 

Abbreviations: ARDS (Acute Respiratory Distress Syndrome), SD (Standard deviation), EQ-5D, VAS 
(Visual Analogue Scale), SF-36 (Medical Outcomes Study 36-item Short Form), PCS (Physical 
Component Summary), MCS (Mental Component Summary) 
 
a Higher scores indicate better quality of life for all measures. The EQ-5D VAS scale ranges from 0 to 
100; EQ-5D utility score ranges from -0.11 to 1.00 (score <0.0 represents a state worse than death); SF-
36 PCS and MCS are normalized scores (range: 0 to 100) with mean = 50 and SD = 10. 
 
b N represents the cumulative number of 6 and 12-month survivors who had ever versus never returned 
to work by that post-ARDS follow-up time point. The number of missing values at 6 and 12 months, 
respectively: EQ-5D = 9 and 22; SF-36 = 8 and 29. 
 

c Calculated using Student’s t test 
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