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BACKGROUND: With an increasing number of follow-up studies of acute respiratory failure

survivors, there is need for a better understanding of participant retention and its reporting in

this field of research. Hence, our objective was to synthesize participant retention data and asso-

ciated reporting for this field. METHODS: Two screeners independently searched for acute re-

spiratory failure survivorship studies within a published scoping review to evaluate subject

outcomes after hospital discharge in critical illness survivors. RESULTS: There were 21 acute

respiratory failure studies (n 5 4,342 survivors) over 47 follow-up time points. Six-month fol-

low-up (range: 2–60 months) was the most frequently reported time point, in 81% of studies.

Only 1 study (5%) reported accounting for loss to follow-up in sample-size calculation.

Retention rates could not be calculated for 5 (24%) studies. In 16 studies reporting on retention

across all time points, retention ranged from 32% to 100%. Pooled retention rates at 3, 6, 12,

and 24 months were 85%, 89%, 82%, and 88%, respectively. Retention rates did not signifi-

cantly differ by publication year, participant mean age, or when comparing earlier (3 months)

versus each later follow-up time point (6, 12, or 24 months). CONCLUSIONS: Participant reten-

tion was generally high but varied greatly across individual studies and time points, with 24% of

studies reporting inadequate data to calculate retention rate. High participant retention is possi-

ble, but resources for optimizing retention may help studies retain participants. Improved

reporting guidelines with greater adherence would be beneficial. Key words: participant retention;
cohort; acute respiratory failure; meta-analysis; systematic review; follow-up studies. [Respir Care

2020;65(9):1382–1391. © 2020 Daedalus Enterprises]

Introduction

The number of patients surviving acute respiratory fail-

ure (ARF) is increasing with advances in critical care

medicine.1,2 These survivors often experience long-term

health impairments.3-7 Consequently, there has been an

increasing number of follow-up studies focused on survi-

vors’ functional outcomes after hospital discharge.8
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In studies completing longitudinal follow-up, it is impor-

tant to assess as many participants of those eligible for fol-

low-up (eg, alive) at each time point (ie, high retention

rates). Achieving high participant retention rates is impor-

tant for preserving statistical power and maintaining inter-

nal validity and generalizability.9 There is growing interest

and associated publications related to identifying effective

participant-retention strategies;10-12 however, there are little

data specifically evaluating participant retention rates and

related reporting of such data in longitudinal studies evalu-

ating ARF survivors. The objective of this systematic

review and meta-analysis is to synthesize participant reten-

tion data and its reporting in studies of outcomes after hos-

pital discharge for survivors of ARF.

Methods

The publications included in this analysis were obtained

from a previously completed comprehensive scoping review

of outcomes measurement other than mortality after hospital

discharge in ICU survivors.8 This scoping review searched 5

databases (PubMed, EMBASE, PsycINFO, CINAHL, and

the Cochrane Controlled Trials Registry from 1970 to 2013,

without language restrictions. The scoping review8 identi-

fied a total of 425 eligible papers that served as the popula-

tion of studies to evaluate for eligibility for inclusion in this

analysis.

From the 425 papers included in the scoping review,8 2 in-

dependent trained researchers (VR, ZW) screened for studies

that specifically evaluated subjects with ARF. The research-

ers were not blinded to author or journal details. Studies

were excluded if: (1) non-ARF subjects were included in

study (ie, outside the focus of this report); (2) the ARF popu-

lation was exclusively focused on neuromuscular disease or

chronic pulmonary disease such as COPD (ie, a specific pop-

ulation that may not be generalizable to all ARF patients); or

(3) there was only a single follow-up time point with consent

occurring at the same time (ie, no prospective follow-up per-

formed to evaluate participant retention).

Data abstraction was performed independently, in dupli-

cate, by pairs of trained researchers (AA, VR, RN, ZW).

Data abstractors were not blinded to author or journal

details. Conflicts between reviewers were resolved, by con-

sensus, in consultation with a senior researcher (DMN or

VDD). Authors were contacted for additional data when

necessary. For studies that had > 1 paper reporting on the

same time point, we used the paper with the higher partici-

pant count (eg, preliminary analyses vs completed study).

The following data were collected: participant retention

rates at each follow-up time point; utilization of participant

flow chart; modes of data collection (eg, in-person, tele-

phone, mail); reporting of mortality during follow-up;

blinding of assessors (if interventional study); accounting

for loss to follow-up in sample size or power calculation;

study exclusion criteria related to barriers to follow-up (eg,

homelessness); and a description of participant-retention

strategies. We also identified studies that focused solely on

subjects with ARDS.

Risk of bias for randomized controlled trials (RCTs) was

assessed using the Cochrane Risk of Bias methodology.13

For observational studies, the Newcastle-Ottawa Scale was

used.14 We adapted the Newcastle-Ottawa Scale to omit the

following criteria that were not applicable to this systematic

review, given its focus on participant retention rates rather

than a specific clinical outcome: demonstration that the out-

come was not present at enrollment; assessment of the out-

come; follow-up that was long enough for the outcome to

occur.

Statistical Analysis

The pooled average participant retention rate was calcu-

lated as part of this meta-analysis. Follow-up time points

among eligible studies were 0.5, 2, 3, 6, 12, 24, 36, 48, and

60 months. We did not include the 0.5-month (2-week)

time point. However, the one 2-month study was pooled

with the 3-month time point. Follow-up time points > 24
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QUICK LOOK

Current knowledge

With more patients surviving acute respiratory failure,

there is a growing number of follow-up studies focused

on patient outcomes after hospital discharge. There are

little data on participant retention and associated

reporting in longitudinal studies of acute respiratory

failure survivors.

What this paper contributes to our knowledge

Via a systematic review and meta-analysis of the acute

respiratory failure literature, pooled participant reten-

tion rates at 3, 6, 12, and 24 month follow-up were

> 80%; however, across all studies, participant reten-

tion rates were highly variable. Moreover, for a sub-

stantial proportion of studies, participant retention rates

could not be calculated from the reported data. Also,

there was variation in the nature of participant retention

data reported. Standardizing collection and reporting of

participant retention in longitudinal studies would help

advance this field of research.
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months could not be pooled due to only having one study

at each time point. For studies with age reported only as

median (interquartile range), the mean (SD) were esti-

mated using established methods.15 Treatment groups or

participant subgroups separately reported within a study

for the same time point were tested for a statistically sig-

nificant difference using the Fisher’s exact test and com-

bined when the test resulted in a nonsignificant difference

(P < .05). For studies where retention rates were 100%,

the Haldane-Anscombe correction was used to calculate

the variance of the observed retention rate and presenta-

tion of confidence intervals.16,17

Two different approaches were used to calculate reten-

tion rates. The primary approach calculated the retention

rate as the number of participants who had a study assess-

ment (numerator) divided by the total number of partici-

pants who were eligible for follow-up at that same time

point (denominator), excluding participants who died by

that time point. The alternative approach excluded from

the denominator participants who died and those who

permanently discontinued participation in the study or

were withdrawn from the study. Retention rates were not

calculated if all requisite data were not reported or if

mortality was combined with lost-to-follow-up data. The

results using the primary approach are reported in this

manuscript; the results using the alternative approach are

available online (see the supplementary materials at http://

www.rcjournal.com).

A linear random effects regression model for the log

odds of the retention rate (logit transformation) was used

to estimate the population average log odds of the reten-

tion rate for each follow-up. The model included a random

intercept for each study, a set of indicators for follow-up

times, and the observed variance within the study follow-

Citations retrieved
20,189

PubMed
EMBASE
Psyclnfo
CINAHL
CENTRAL

Abstract/Conference: 206
No original data (eg, review): 184
Non-ICU or specialty ICUs: 134
Non-functional outcomes: 99
Specialty ICUs: 93
In-hospital outcomes: 54
Sample size <20: 39
Other reasons: 86
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716

Duplicates
5,018

Excluded
14,257

Non-ARF papers
367
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Hand search
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Abstract review
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Eligible ARF papers
39 (21 studies)

Fig. 1. Flow chart. ARF¼ acute respiratory failure.
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up time was used as the study-specific known residual

variance. The estimated average retention rate was com-

puted by applying the inverse-logit transformation. To deter-

mine if the average retention rate varied as a function of

participant (average age and percent male) or study publica-

tion characteristics, each characteristic was separately added

to the model described above as a fixed effect.

Statistical heterogeneity among included studies was

evaluated using the I2 statistic (with > 50% deemed to be

substantial heterogeneity).18 The I2 statistic was calculated

for each follow-up when there were > 2 studies reporting

data.19 SAS 9.4 (SAS Institute, Cary, North Carolina) was

used for all analyses. We followed the PRISMA checklist

in reporting this manuscript.20 The protocol was registered

with PROSPERO (CRD42018087835).

Results

The literature search completed for the scoping review

found 20,189 citations, with 15,464 unique titles and

abstracts reviewed, of which 1,207 full-text articles were

reviewed, yielding 425 eligible papers that reported on

post-hospital functional outcomes in critical illness survi-

vors.8 From these 425 papers, a total of 39 publications

reporting on 21 unique studies (Fig. 1) met the eligibility

criteria for our systematic review focused on ARF survi-

vors; of these 21 unique studies, 16 (76%) focused exclu-

sively on ARDS survivors. Among these 21 studies, 6

(29%) were RCTs21-32 and 15 (71%) were cohort studies

(Table 1). There were a total of 4,342 ARF subjects in the

included studies (the 16 ARDS studies reported on 2,271

subjects with ARDS). Thirteen (62%) of the 21 studies

were conducted in United States (Table 1). The most fre-

quent time points for follow-up was 6 months, evaluated in

17 (81%) studies, and 12 months, evaluated in 13 (62%)

studies; the earliest and latest time points were 2 weeks

(1 study) and 60 months (1 study).

Risk of Bias Assessment

Among the 6 RCTs, randomization and allocation con-

cealment was rated as a low risk of bias in all the studies.

Blinding of outcome assessments, addressing incomplete

outcome data, and selective reporting were adequate in 5 of

the 6 RCTs. In observational cohort studies, 13 of 15 studies

(87%) had low risk for representativeness of the exposed

cohort, whereas 11 (73%) had adequate follow-up (see the

supplementary materials at http://www.rcjournal.com).

Retention-Related Reporting

Eleven (52%) of 21 studies reported exclusion criteria

related to inability to follow participants after hospital dis-

charge, and 9 of 21 (43%) reported reasons for lost to follow-T
ab
le

1
.
C
o
n
ti
n
u
ed

P
ap
er
s
In
cl
u
d
ed

fo
r
E
ac
h
S
tu
d
y

A
R
D
S
o
r

A
R
F

S
ta
rt
an
d
E
n
d
o
f

S
tu
d
y

T
y
p
e
o
f
S
tu
d
y

L
o
ca
ti
o
n

S
am

p
le

S
iz
e,
n*

A
g
e,
y
†

M
al
e,

%

M
o
d
es

o
f
C
o
n
ta
ct

E
v
er

U
se
d
in

F
o
ll
o
w
-U

p

T
im

e
P
o
in
ts
fo
r

F
o
ll
o
w
-U

p
,

m
o
n
th
s

R
et
en
ti
o
n
R
at
e,
%

P
ri
m
ar
y

D
ef
in
it
io
n
‡

A
lt
er
n
at
iv
e

D
ef
in
it
io
n
§

P
ee
k
et
al

2
5

A
R
F

0
7
/2
0
0
1
–
0
2
/2
0
0
7

R
C
T

U
n
it
ed

K
in
g
d
o
m

1
8
0

4
0
(1
3
.4
)

5
8

In
p
er
so
n
,
te
le
p
h
o
n
e,

m
ai
l,
p
h
y
si
ci
an

6
(c
o
n
tr
o
l)

9
3

9
3

6
(i
n
te
rv
en
ti
o
n
)

1
0
0

1
0
0

*
S
am

p
le

si
ze

w
as

ca
lc
u
la
te
d
as

n
u
m
b
er

o
f
IC
U

su
rv
iv
o
rs

el
ig
ib
le

fo
r
fo
ll
o
w
-u
p
at

h
o
sp
it
al

d
is
ch
ar
g
e.
F
o
r
st
u
d
ie
s
th
at

d
id

n
o
t
p
ro
v
id
e
th
is
in
fo
rm

at
io
n
,2
5
,5
3
w
e
u
se
d
th
e
sa
m
p
le

si
ze

at
th
e
st
ar
t
o
f
th
e
st
u
d
y
;
fo
r
st
u
d
ie
s
th
at

d
id

n
o
t
p
ro
v
id
e
ei
th
er
,2
4
w
e
u
se
d
th
e
sa
m
p
le

si
ze

af
te
r
in
fo
rm

ed
co
n
se
n
t
w
as

o
b
ta
in
ed
.
In

ca
se
s
w
h
er
e
th
er
e
w
er
e
p
ap
er
s
p
u
b
li
sh
ed

w
h
il
e
th
e
st
u
d
y
w
as

st
il
l
o
n
g
o
in
g
,
w
e
u
se
d
th
e
p
ap
er

w
it
h
th
e
la
rg
es
t
sa
m
p
le
si
ze
.

†
A
g
e
w
as

ex
p
re
ss
ed

as
m
ea
n
(S
D
)
o
r
m
ed
ia
n
(i
n
te
rq
u
ar
ti
le
ra
n
g
e)
.

‡
P
ar
ti
ci
p
an
t
re
te
n
ti
o
n
ra
te
s
w
er
e
ca
lc
u
la
te
d
as

th
e
n
u
m
b
er

o
f
p
ar
ti
ci
p
an
ts
as
se
ss
ed

at
ea
ch

fo
ll
o
w
-u
p
ti
m
e
p
o
in
t
d
iv
id
ed

b
y
th
e
n
u
m
b
er

p
re
su
m
ed

al
iv
e
at
th
at
ti
m
e
p
o
in
t,
in
cl
u
d
in
g
p
ar
ti
ci
p
an
ts
w
h
o
w
it
h
d
re
w
o
r
w
er
e
w
it
h
d
ra
w
n
ju
st
p
ri
o
r
to

th
e
ti
m
e
p
o
in
t.

§
P
ar
ti
ci
p
an
t
re
te
n
ti
o
n
ra
te
s
w
er
e
ca
lc
u
la
te
d
ex
cl
u
d
in
g
p
ar
ti
ci
p
an
ts
w
h
o
d
ie
d
,
w
it
h
d
re
w
,
o
r
w
er
e
w
it
h
d
ra
w
n
ju
st
p
ri
o
r
to

th
e
ti
m
e
p
o
in
t.

||
H
o
m
e
v
is
it
al
so

in
cl
u
d
ed

fa
ci
li
ty

v
is
it
.

A
R
F
¼

ac
u
te
re
sp
ir
at
o
ry

fa
il
u
re

N
A
¼

n
o
t
av
ai
la
b
le

R
C
T
¼

ra
n
d
o
m
iz
ed

co
n
tr
o
ll
ed

tr
ia
l

PARTICIPANT RETENTION IN FOLLOW-UP ARDS STUDIES

RESPIRATORY CARE � SEPTEMBER 2020 VOL 65 NO 9 1387

http://www.rcjournal.com


up at each time point (Table 2). Ten of 21 (48%) studies

included flow charts that explicitly reported retention rates

for each time point. Strategies to maximize participant reten-

tion were described in 13 of the 21 (62%) studies. Only 8 of

21 (38%) studies reported both retention strategies and reten-

tion rates,3,22,23,33-45 with 6 of these 8 studies reporting reten-

tion rates > 80% at all follow-up time points. Of 8 studies

reporting participant retention rates without reporting on

cohort-retention strategies, only 4 (50%) had retention rates

> 80%. Three of the 21 (14%) studies reported a sample size

or power calculation, of which only 1 specified a primary fol-

low-up time point. Only 1 (5%) study reported consideration

of loss to follow-up in calculating sample size or statistical

power (Table 2).

Participant Retention

Participant retention rates could not be calculated for 5

of the 21 (24%) studies, representing 12 of the 47 (26%)

time points. In 3 of the remaining 16 eligible studies, reten-

tion rates could not be calculated for 4 of the 35 (11%) time

points. Among the 6 RCTs, we were able to calculate par-

ticipant retention for 5 (83%) studies. Based on the avail-

able data from 31 time points in 16 studies, participant

retention ranged from 32% to 100%, with a median (inter-

quartile range) of 90% (74–95%). Participant retention was

> 89% across available time points in 4 of the 5 RCTs

reporting data.

Pooled Results

The pooled participant retention rate for each time point

was 85% (95% CI 57–96%, I2 44%) at 3 months, 89%

(95% CI 72–96%, I2 95%) at 6 months, 82% (95% CI 61–

93%, I2 97%) at 12 months, and 88% (95% CI 44–99%, I2

75%) at 24 months (Fig. 2). As part of post hoc analyses to

explore potential contributors to high heterogeneity, we

pooled retention rates by following subgroups: ARDS stud-

ies, studies that conducted only in-person visits, and studies

that used different modes of visits instead of or in addition

3
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Fig. 2. Pooled average retention rates in acute respiratory failure survivor follow-up studies. Retention rates were calculated as the number of
participants assessed at each follow-up time point divided by the number presumed alive at that time point (this included participants who
withdrew just prior to the time point). Points denote pooled average retention rates, and bars represent 95%CI.

Table 2. Participant Retention-Related Data in Longitudinal Studies

of Acute Respiratory Failure Survivors

Participant Retention-Related Data Studies

Exclusion criteria included barriers to follow-up (eg,

homelessness)

11 (52)

Reported sample size or power calculation 3 (14)

Sample size/power calculation accounted for those lost to

follow-up

1 (5)

Reported use of strategies to improve retention 13 (62)

Mortality reported during follow-up 19 (90)

Reported lost to follow-up rates combined with mortality 1 (5)

Included flow chart with retention rates for each follow-up

point

10 (48)

Reported reasons for lost to follow-up at each follow-up point 9 (43)

Data are presented as n (%). Total number of studies ¼ 21.
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to in-person visits. The I2 statistic did not qualitatively

improve in these subgroups.

There was no difference in retention rates across follow-

up time points when comparing early (3 months) versus

each later time point: 6 months (P ¼ .61), 12 months (P ¼
.68), and 24 months (P ¼ .72). No qualitative differences

in the studies could explain the substantial statistical heter-

ogeneity observed at the 6-, 12-, and 24-month follow-up

time points. The proportion of male participants in each

study was associated with a decreased retention rate; the

odds ratio for a 1% increase in male participants was 0.92

(95% CI 0.87–0.97, P ¼ .006). Participant age and publica-

tion year were not significantly associated with retention

rates. These results do not qualitatively differ when using the

alternative definition for calculating retention rates, as

described above. The pooled average retention rates using

the second definition is in the supplementary materials (see

the supplementary materials at http://www.rcjournal.com).

Discussion

In this systematic review and meta-analysis evaluating

participant retention in 21 studies of ARF survivors’ out-

comes after hospital discharge, participant retention rates

varied widely. Although the median retention rate (90%)

was high, participant retention could not be calculated for

24% of studies. There was wide variability in reporting of

important issues related to participant retention, such as rea-

sons for loss to follow-up and use of strategies to maximize

participant retention.

For studies in which retention rates could be calculated,

pooled retention rates were high at the 3-, 6-, 12-, and 24-

month time points (82–89%), but there was high variability

among individual studies, with a range of 32–100% across

all studies and follow-up time points. Researchers and

stakeholders must be aware of potential limitations in the

validity of studies with low participant retention. Parti-

cipant age, publication year, and follow-up time point were

not associated with retention rates. However, a greater pro-

portion of males in studies was associated with reduced

retention, which is noteworthy for evaluating any sex-spe-

cific findings from studies.

Although most studies reported some form of “lost to fol-

low-up” data, the reporting was inconsistent and the type of

data reported varied widely. For example, we were unable

to calculate retention rates in 24% of studies because they

either reported incomplete or no lost to follow-up data, or

they combined lost to follow-up rates with mortality.

Additionally, there was incomplete reporting of sample size

calculations and other methodological issues relating to

participant retention (eg, retention strategies utilized, par-

ticipant exclusions).

Reporting guidelines do exist for RCTs and cohort

studies. The CONSORT checklist for RCTs was first

published in 1996,46 updated in 2001,47 and most

recently revised in 2010.48 Since inception, the

CONSORT checklist recommended utilization of a par-

ticipant flow chart, with it being “strongly recom-

mended” as of the 2001 update. The CONSORT

checklist did not explicitly include reporting rates and

reasons for participant loss and post-randomization

exclusion until 2010, although the example flow chart in

all 3 CONSORT versions mention “lost to follow-up.”

For cohort studies, the STROBE checklist was published

in 2007 and recommends reporting reasons for nonparti-

cipation at each time point and consideration of a flow

chart.49 In this systematic review, the 5 studies for which

we could not calculate retention rates were all published

prior to 2007 (one RCT published in 2006, 4 cohort stud-

ies published in 1994, 2000/2004, 2001, and 2006).

Further improvement is needed to standardize reporting

participant retention data and related issues, along with

greater adherence to existing guidelines. A consensus

process, including relevant stakeholders, may be useful

for standardizing collection and reporting of data ele-

ments related to participant retention for all studies.

Thereafter, journals may require more complete report-

ing of participant retention according to such consensus

recommendations.

To assist with improving participant retention, there is a

growing body of relevant publications and resources. A

recent update to an earlier systematic review10,11 demon-

strated a large increase in the number of publications related

to participant-retention strategies. A total of 618 participant-

retention strategies across 12 different themes, compiled from

the most recent systematic review,11 are freely available as an

online searchable database (https://www.improvelto.com/

sysrevstrategies, Accessed February 19, 2020) to assist with

understanding best practices in the field. Moreover, as part of

a NIH-funded national research infrastructure project

(R24HL111895), additional practical cohort-retention tools

are freely available (https://www.improvelto.com/cohort-

retention-tools, Accessed February 19, 2020) with a goal of

providing additional research resources to assist investigators

in this area.

Strengths and Limitations

To our knowledge, no prior systematic review has

reported on cohort-retention rates and related methodology

in ARF survivorship studies. Despite this strength, there are

also potential limitations of this analysis. In an effort to

reduce heterogeneity between studies and to optimize feasi-

bility of this synthesis, we exclusively focused on studies of

ARF survivors. However, this specific focus may result in

limitations to precision and generalizability of these results.

Despite this restriction to ARF studies, there remained sub-

stantial heterogeneity in pooled participant-retention rates
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beyond the 3-month follow-up time point, thus caution is

advised when interpreting these results. Furthermore, stud-

ies published after 2013 were not included in this analysis

because 2013 was the end date for the scoping review upon

which this analysis was based. However, in comparing

retention results over time (from 1970 to 2013), there was

no temporal trend in retention, which may attenuate this

potential limitation.

Conclusions

In this systematic review and meta-analysis evaluating 21

studies of ARF survivors at 3-, 6-, 12-, and 24-month follow-

up time points, pooled participant retention rates were $
82%. However, retention rates were highly variable across

individual studies (range: 32–100%) and could not be calcu-

lated for nearly a quarter of the studies, with substantial differ-

ences in reporting of methodological issues related to

participant retention. In addition to greater adherence to exist-

ing reporting standards for RCTs and cohort studies, addi-

tional reporting recommendations related to participant

retention may be beneficial. Moreover, use of existing resour-

ces and best practices for optimizing participant retention data

may benefit some acute respiratory survivorship studies.
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et al. The Cochrane Collaboration’s tool for assessing risk of bias in

randomised trials. BMJ 2011;343:d5928.

14. Wells G, Shea B, O’Connell D. The Newcastle-Ottawa scale (NOS)

for assessing the quality of nonrandomised studies in metaanalyses.

Available at: http://www.ohri.ca/programs/clinical_epidemiology/oxford.

asp. Accessed December 25, 2019.

15. Wan X, Wang W, Liu J, Tong T. Estimating the sample mean and

standard deviation from the sample size, median, range and/or inter-

quartile range. BMCMed Res Methodol 2014;14:135.

16. Haldane J. The mean and variance of chi-square, when used as a test

of homogeneity, when expectations are small. Biometrika 1940;31(3-

4):346-355.

17. Anscombe FJ. On estimating binomial response relations. Biometrika

1956;43(3-4):461-464.

18. Sedgwick P. Meta-analyses: heterogeneity and subgroup analysis.

BMJ 2013;346:f4040.

19. Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-

analysis. Stat Med 2002;21(11):1539-1558.

20. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group.

Preferred reporting items for systematic reviews and meta-analyses:

the PRISMA statement. Ann Intern Med 2009;151(4):264-269.

21. Angus DC, Clermont G, Linde-Zwirble WT, Musthafa AA, Dremsizov

TT, Lidicker J, et al. Healthcare costs and long-term outcomes after

acute respiratory distress syndrome: a phase III trial of inhaled nitric

oxide. Crit Care Med 2006;34(12):2883-2890.

22. Needham DM, Dinglas VD, Morris PE, Jackson JC, Hough CL,

Mendez-Tellez PA, et al. Physical and cognitive performance of

patients with acute lung injury 1 year after initial trophic versus full

enteral feeding. EDEN trial follow-up. Am J Respir Crit Care Med

2013;188(5):567-576.

23. Needham DM, Dinglas VD, Bienvenu OJ, Colantuoni E, Wozniak

AW, Rice TW, et al. One year outcomes in patients with acute lung

injury randomised to initial trophic or full enteral feeding: prospective

follow-up of EDEN randomised trial. BMJ 2013;346:f1532.

24. Chiumello D, Taccone P, Berto V, Marino A, Migliara G, Lazzerini

M, et al. Long-term outcomes in survivors of acute respiratory distress

syndrome ventilated in supine or prone position. Intensive Care Med

2012;38(2):221-229.

25. Peek GJ, Mugford M, Tiruvoipati R, Wilson A, Allen E, Thalanany

MM, et al. Efficacy and economic assessment of conventional ventila-

tory support versus extracorporeal membrane oxygenation for severe

adult respiratory failure (CESAR): a multicentre randomised con-

trolled trial. Lancet 2009;374(9698):1351-1363.

26. Hopkins RO, Weaver LK, Pope D, Orme JF, Bigler ED, Larson-Lohr

V. Neuropsychological sequelae and impaired health status in survi-

vors of severe acute respiratory distress syndrome. Am J Respir Crit

Care Med 1999;160(1):50-56.

27. Orme JJr, Romney JS, Hopkins RO, Pope D, Chan KJ, Thomsen G,

et al. Pulmonary function and health-related quality of life in survivors

of acute respiratory distress syndrome. Am J Respir Crit Care Med

2003;167(5):690-694.

28. Hopkins RO, Weaver LK, Chan KJ, Orme JF. Quality of life, emo-

tional, and cognitive function following acute respiratory distress syn-

drome. J Int Neuropsychol Soc 2004;10(7):1005-1017.

PARTICIPANT RETENTION IN FOLLOW-UP ARDS STUDIES

1390 RESPIRATORY CARE � SEPTEMBER 2020 VOL 65 NO 9

http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


29. Hopkins RO, Weaver LK, Collingridge D, Parkinson RB, Chan KJ,

Orme JFJr. Two-year cognitive, emotional, and quality-of-life out-

comes in acute respiratory distress syndrome. Am J Respir Crit Care

Med 2005;171(4):340-347.

30. Larson MJ, Weaver LK, Hopkins RO. Cognitive sequelae in acute re-

spiratory distress syndrome patients with and without recall of the in-

tensive care unit. J Int Neuropsychol Soc 2007;13(4):595-605.

31. Hopkins RO, Key CW, Suchyta MR, Weaver LK, Orme JFJr. Risk

factors for depression and anxiety in survivors of acute respiratory dis-

tress syndrome. Gen Hosp Psychiatry 2010;32(2):147-155.

32. Hopkins RO, Suchyta MR, Snow GL, Jephson A, Weaver LK, Orme

JF. Blood glucose dysregulation and cognitive outcome in ARDS sur-

vivors. Brain Inj 2010;24(12):1478-1484.

33. Herridge MS, Cheung AM, Tansey CM, Matte-Martyn A, Diaz-

Granados N, Al Saidi F, et al. One-year outcomes in survivors of the acute

respiratory distress syndrome. N Engl J Med 2003;348(8):683-693.

34. Cheung AM, Tansey CM, Tomlinson G, Diaz-Granados N, Matté A,
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