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Background Many patients confront physical, cognitive,
and emotional problems after acute respiratory distress
syndrome (ARDS). No proven therapies for these problems exist, and many patients manage new disability
and recovery with little formal support. Eliciting patients’
adaptations to these problems after hospitalization may
identify opportunities to improve recovery.
Objectives To explore how patients adapt to physical,
cognitive, and emotional changes related to hospitalization for ARDS.
Methods Semistructured interviews were conducted after
hospitalization in patients with ARDS who had received
mechanical ventilation. This was an ancillary study to a
multicenter randomized controlled trial. Consecutive surviving patients who spoke English, consented to follow-up,
and had been randomized between November 12, 2017, and
April 5, 2018 were interviewed 9 to 16 months after that.
Results Forty-six of 79 eligible patients (58%) participated
(mean [range] age, 55 [20-84] years). All patients reported
using strategies to address physical, emotional, or cognitive problems after hospitalization. For physical and
cognitive problems, patients reported accommodative
strategies for adapting to new disabilities and recuperative strategies for recovering previous ability. For emotional issues, no clear distinction between accommodative
and recuperative strategies emerged. Social support and
previous familiarity with the health care system helped
patients generate and use many strategies. Thirty-one
of 46 patients reported at least 1 persistent problem for
which they had no acceptable adaptation.
Conclusions Patients employed various strategies to manage problems after ARDS. More work is needed to identify and disseminate effective strategies to patients and
their families. (American Journal of Critical Care. 2021;
30:221-229)
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urvivors of acute respiratory distress syndrome (ARDS) and mechanical ventilation
experience persistent physical limitations, cognitive impairment, and emotional
difficulties.1-3 Despite strength and pulmonary function recovery, more than half of
patients still report decreases in physical function 2 years after ARDS.4,5 Cognitive
impairment at 1 year is estimated to occur in 25% to 78% of patients and includes
issues with memory, executive function, and verbal ﬂuency.6-8 Depression, anxiety, and posttraumatic stress disorder are common and long-lasting; approximately 25% of survivors report
posttraumatic stress disorder 5 years after ARDS.4,9

Many patients and families
navigate life after ARDS
on their own.
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adapted to physical, cognitive, and emotional changes
brought about or exacerbated by their hospitalization. We used semistructured interviews to capture
the breadth of patients’ strategies and to identify
unexpected adaptations and resources patients used
to address disability after ARDS.

Methods
Sampling and Data Collection
We conducted semistructured interviews with
patients in the Reevaluation of Systemic Early Neuromuscular Blockade (ROSE) trial.16 The ROSE trial
was a multisite randomized trial examining use of a
48-hour early continuous infusion of cisatracurium
with concurrent deep sedation versus usual care with
lighter sedation and no routine neuromuscular blockade. The ROSE trial showed no differences in mortality or patient-centered outcomes. We approached
all 79 English-speaking, surviving patients who were
randomized between November 12, 2017, and April
5, 2018; consented to long-term survey follow-up;
and completed either the 3- or 6-month survey.
Patients were mailed a letter and contacted by telephone for recruitment. Respondents received $10.
This study was approved by the Vanderbilt University Medical Center Institutional Review Board as
the central institutional review board for this National
Institutes of Health multicenter network.
K.H., a qualitative sociologist, conducted telephone interviews. Two other team members took
notes. We drew on the National Health and Aging
Trends Study model of disability and sense-making
theory to develop the interview guide (for additional
information and guide, see Supplement 1—available
online only at ajcconline.org).17,18 Interviews were
recorded and transcribed. We pilot tested the interview
guide with a similar group of critically ill patients.19
Data Analysis
We used open and directed approaches to identify patterns in how patients addressed disability and
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No proven therapies to prevent or systematically
treat these problems are available.10,11 Many patients
and families navigate life after ARDS on their own.
Reports by patients and family members have helped
identify the problems ARDS
survivors face12-14 and the
services they use or report
needing.15 Understanding
how they adapt to problems and what solutions
or resources they draw
upon to address disability may reveal opportunities
to improve recovery after ARDS.
This study elicited patients’ adaptations to ARDSrelated changes by interviewing survivors 9 to 16
months after diagnosis. We explored how patients

Table 1
Patients in interview sample (N = 46)

Results
Seventy-nine patients from the ROSE trial were
alive, eligible, and contacted for inclusion; 46 agreed
to participate, 27 were not reached, and 6 declined.
The mean interview length was 32 minutes (range,
13-57 minutes). Table 1 presents background characteristics of participants. Illness severity and demographics of interview participants were generally similar to
those of the broader sample of eligible ROSE patients
(Supplement 2, available online only).
Accommodative and Recuperative Strategies
For physical and cognitive difﬁculties, all patients
reported using at least 1 accommodative or recuperative strategy. Accommodative strategies help patients
work around new disabilities, and recuperative strategies focus on recovering previous ability.
Accommodative Strategies. The most common
accommodative strategy was the use of assistive
devices like canes, walkers, shower chairs, or other
tools to navigate physical and mobility limitations
(30 of 46 patients, 65%; Table 2). Patients also
reported relying on family members to help with
daily tasks (eg, cooking, bathing, or climbing stairs),
transportation, or both (19 of 46 patients, 41%).
Female patient, age 44 years: I had my
in-laws come to stay with my daughter
and husband—my mother-in-law. She
had been here the whole time I was in
the hospital . . . so she was here [when
I came home] to help with cooking and
help with my daughter.
Many patients reported making changes to their
living environments that involved navigating their

www.ajcconline.org

Valuea

Characteristic

55 (20-84)

Age, mean (range), y
Sex
Male
Female

29 (63)
17 (37)

Race
White
Black
Asian, American Indian, or Alaska Native
Not reported

32 (70)
4 (9)
3 (7)
7 (15)

Ethnicity
Hispanic or Latino
Non-Hispanic/Latino
Not reported

4 (9)
41 (89)
1 (2)

Geographic region
West Coast (6 sites)
Mountain West (7 sites)
Midwest (3 sites)
South (3 sites)
Northeast (3 sites)

15 (33)
12 (26)
6 (13)
5 (11)
8 (17)

High school diploma or higher

45 (98)

Enrolled in Medicare

17 (37)

Primary cause of lung injury
Pneumonia
Aspiration
Nonpulmonary sepsis
Other causes

32 (70)
7 (15)
3 (7)
4 (9)

Assessments and measurements
b
APACHE III score, mean
Total SOFA score,c mean
Tidal volume, mL/kg of predicted body weight, mean
FIO2, mean
Inspiratory plateau pressure, cm H2O, mean
PEEP, cm H2O, mean
PaO2:FIO2, mean
Imputed PaO2:FIO2,d mean

98.00
7.59
6.06
0.77
25.67
12.62
100.14
76.30

Treatment status
Neuromuscular blockade
Usual care

20 (43)
26 (57)

Days after randomization, median (range)
12-Month disability score,e mean (SD) (n = 45)
f

12-Month PTSS score, mean (SD) (n = 44)
g

12-Month MoCA score, mean (SD) (n = 44)
12-Month living arrangement
Home independently
Home with help
Home with professional help
Intermediate care, rehabilitation, or nursing facility
Other

360 (288-484)
3.38 (2.4)
34.5 (20.2)
23.5 (4.4)
17 (37)
20 (43)
4 (9)
2 (4)
3 (7)

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; FIO2, fraction
of inspired oxygen; ICU, intensive care unit; MoCA, Montreal Cognitive Assessment;
PEEP, positive end-expiratory pressure; PTSS, Posttraumatic Symptom Scale-10;
SOFA, Sequential Organ Failure Assessment.
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recovery following ARDS (Supplement 1, available
online only).20,21 K.H. and C.S. independently open
coded each transcript and then compared interpretations to reﬁne codes. K.H., C.S., T.J.I., and C.L.H.
discussed emerging patterns and reﬁned the codebook and interview guide. K.H. and C.S. continued
coding the remaining transcripts independently, discussing and resolving discrepancies. After consensus,
coded transcripts were uploaded into the qualitative
analysis software NVivo (QSR International). We
identiﬁed no new codes in the last 12 interviews, suggesting data saturation.22 Code reports were created
for review. Themes identiﬁed reﬂected key aspects
of the National Health and Aging Trends Study disability model and Freedman’s conceptualization of
rehabilitative and accommodative adaptation after
critical illness.23,24

Table 1
Continued
a

Data are presented as number (percentage) unless otherwise noted; percentages
may sum to greater than 100% because of rounding.
b
The APACHE III score consists of several parts including reason for ICU admission,
age, sex, race, preexisting conditions, and other factors; it ranges from 0 to 299
points with higher scores associated with greater mortality.
c
The SOFA score measures respiratory, cardiovascular, hepatic, coagulatory, renal,
and neurologic dysfunction; it ranges from 0 to 24, and higher scores are associated with increased morbidity and mortality.
d
If results of an arterial blood gas analysis were not available at randomization, the
ratio was inferred from oxygen saturation as measured by pulse oximetry.
e
The disability score ranges from 0 to 10 and is the number of 10 activities of daily
living and instrumental activities of daily living items on which the respondent or
their proxy reported difﬁculty due to health conditions at 12 months after randomization; scores of 4 or greater are interpretable as representing severe disability.
f
The PTSS score ranges from 0 to 70 and measures the frequency of 10 common
symptoms of posttraumatic stress. A total score above 35 is considered suggestive
of posttraumatic stress disorder.
g
The MoCA is a 30-question test validated to measure mild cognitive impairment
and dementia. A score of 25 or less is considered to indicate that the patient is at
risk for impairment.

Interviewer: What do you do to help
yourself remember things?

For cognitive problems
Writing notes/making lists
Reminders/assistance from family
Assistance/adaptations at work

30
14
8
17
15a
7
6
2

Recuperative Strategies. Recuperative strategies
for physical issues were also commonly reported
(Table 3). Most patients reported receiving some
outpatient physical or occupational therapy (32 of
46 patients, 70%). Patients described outpatient
therapies as being focused on recovery, although
these services often include accommodative instruction. Additional efforts to improve endurance or
strength were very common patient-initiated strategies for physical problems (19 of 46 patients reported
some endurance-focused strategies: add daily tasks,
8 patients; exercises to build strength, 6 patients;
walk increasing frequency or distance, 5 patients;
continue breathing exercises, 5 patients).

8
6
2

Interviewer: Was there anything else that
was difﬁcult physically?
Male patient, age 63 years: Just endurance,
trying to walk.

Three people reported returning to work part time but later starting a full-time schedule.

Interviewer: How did you tackle that?
homes differently (for example, using only 1 ﬂoor)
or moving, most often to live with family members
who could offer physical assistance (17 of 46 patients,
37%). Fifteen patients (33%) accommodated physical
limitations by returning to work part time, changing
jobs, or permanently leaving the workforce.
Female patient, age 47 years: I have a
downstairs apartment [now], just 1 step
in the door and I’m here. . . . It’s pretty
good now. I got a walk-in shower. I have
a bench seat in the shower. I’m good.
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Patient: I did it in the pool. I got a pool,
so I went in the pool a lot . . . and just
kept walking around the pool with the
grandkids and stuff . . . it was less wear
and tear on my body.
Patients sought to recover cognitive abilities
by using puzzles, word searches, or video games
to stimulate memory and cognitive skills (7 of 46
patients, 15%). Two patients described receiving
outpatient therapy to address cognitive issues.

Interviewer: What was it like before?

Interviewer: What sort of cognitive problems did you have?

Patient: Oh, it was terrible. Someone
would have to get in the shower with
me, get my left leg over the tub, and it
was just misery. Taking the risk on falling, slipping, it was pure hell.

Male patient, age 60 years: Working on
basic problems, like working with my
bank accounts, things like that. I made
real silly errors there for a while. . . .
Logic puzzles helped a lot—especially
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No. reporting
this strategy

For physical problems
Assistive devices (shower chairs/bars, walkers,
hand grippers, portable oxygen, etc)
Rely on family for assistance/support with daily tasks
Rely on family for transportation
Navigate home differently (eg, use ﬁrst ﬂoor) or change
living arrangements (eg, live with relatives)
Limited return to work/different job/retired
Formal in-home caregiver
Take frequent rests/breaks
Medical marijuana

a

Female patient, age 57 years: I remember
some, but I don’t remember a lot. Sometimes when people tell me stuff—like do
something later in the day—I forget it
almost after they say it.

Patient: I write it down. That’s the only
way I’m going to remember some stuff.

Table 2
Patients’ accommodative strategies
Strategy

Patients reported accommodating cognitive
issues by writing things down (8 of 46 patients,
17%) and relying on family members to provide
information or to jog patients’ memories (6 patients,
13%). Two patients reported accommodations at
work, including increased supervision.

Table 3
Patients’ recuperative strategies

with the math. I’m able to do math in
my head again.
Strategies for Emotional Problems
When we asked patients how they were dealing
with the emotional problems they reported, no clear
distinction between accommodative and recuperative
strategies emerged. (See Table 4 for emotional strategies.) Common strategies to address emotional issues
were talking to and receiving encouragement from
family members (19 of 46 patients, 41%), focusing
on the positive things in their lives (15 patients, 33%),
and seeking out formal treatment through therapy
or medications (15 patients, 33%).

Patient: I have a super good therapist that
I started seeing and they switched my
meds around.

10
8
6
5
5
3
3
2
1
1
7
4
2
1
1
1

Abbreviations: OT, occupational therapy; PT, physical therapy.

Prayer and support from their faith also helped
patients address emotional issues (11 of 46 patients,
24%). For some respondents, being hospitalized was
a distinct emotional challenge and they described
coming home as providing emotional relief (11 of
46 patients, 24%).
Male patient, age 20 years: I have even
more faith in God and what he’s doing. . . .
I think that God is a real important part
of my recovery . . . even though it sucked
to be where I was—that’s where I was
supposed to be, and I’m going to be okay.
Contextual Factors Inﬂuencing Adaptations
Contextual factors were related to strategy use.
Social support was important in helping patients
identify and facilitate strategies necessary for recovery.
Patients’ family members helped them solve problems
around disabilities, encouraged them throughout
recovery, and sometimes coaxed patients toward formal services, especially around emotional difﬁculties.

www.ajcconline.org

32
17

For cognitive problems
Solve games/puzzles (word searches, puzzles,
video games, etc)
Getting back into routine/daily tasks/using brain more
Formal outpatient therapies
Use memory/cognitive skills mobile or computer apps
Improve overall health
Listen to audiobooks he’s heard before

Interviewer: What did you do to deal
with what was going on?

Male patient, age 55 years: [My wife] was
a very important advocate, both in terms
of helping me keep track of medications
and appointments and helping to keep

For physical problems
Formal outpatient PT/OT
Manage/maintain overall health (avoid illness,
make dietary changes, quit smoking, etc)
Continue formal PT/OT exercises at home/on their own
Add daily tasks over time
Self-initiated exercises to build strength over time
(did not participate in any outpatient PT/OT)
Continue breathing exercises
Walk increasing frequency or distance over time
Transition to less-assistive devices/support over time
(eg, walker to cane, decrease oxygen levels)
Staying busy/ﬁnding things to do/having a routine
Avoid assistance that might cause additional decline
(elevators, wheelchair, etc)
Draw/paint to build dexterity
See chiropractor

Table 4
Strategies for emotional problems
Strategy

No. reporting this strategy

Emotional support/assistance from family
Focus on the positives/survival
Talking to a therapist/counselor
Prayer/belief in God
Return home
Medications
Spending time with family/friends
Acceptance of limitations
Find distractions/things that help patient relax
Finding/focusing on motivations/purpose
Keeping busy
Understanding illness
Self-medicate
Avoid thinking about hospitalization
Different job

19
15
11
11
11
9
7
7
5
3
3
3
2
2
1

me focused on recovery—keeping a positive outlook and helping me learn to
live within my limitations.
Male patient, age 58 years: When I have
anxiety, sometimes I talk to somebody—
sometimes I pick up the phone and
call friends.
Previous familiarity with the health system also
facilitated identifying strategies. Patients reported
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Female patient, age 62 years: When I ﬁrst
got out of the hospital, everything was
challenging. I cried at everything. I got
upset very easily. It was like a whole different personality for about a month.

Male patient, age 70 years: They got me a
new dog. [My wife] said you need a dog
just so you have to get up all the time.

No. reporting
this strategy

Strategy

relying on their own or family members’ professional clinical training (as therapists, nurses, etc)
to navigate recovery. Patients also reported drawing
on previous illness or injury experiences. Continuing exercises from physical therapy sessions after
formal services ended was commonly reported
(10 of 46 patients, 22%).

two-thirds of patients reported participating in formal outpatient rehabilitation services, few sought
additional therapy if disabilities or problems persisted after services ended. One patient reported
doing physical therapy for a month and trying to
continue exercises on her own but also voiced concern that she was still quite limited.

Male patient, age 68 years: A really close
friend of mine is an RN [registered nurse].
So when I came home, this friend of mine
made sure that I had a walker, a bath chair—
that I had everything that they wanted me
to have. She did my MediSet [medication
organizer]with all the medicines in it—
she set all that up—I would not have been
able to do that when I got home.
Persistent Problems Without Successful
Adaptations
Some patients reported physical, emotional, and
cognitive issues that they had not been able to adapt
to or recover from; 31 of 46 patients (67%) reported
at least 1 issue without a successful adaptation (ie, a
persistent problem). Of the 46 patients, 28 (61%), 13
(28%), and 10 (22%) reported unremedied physical,
emotional, and cognitive problems, respectively.
Female patient, age 62 years: The hard
part is I just have no energy. I mean I go
to PT [physical therapy] for an hour and
a half and I come home and sleep for 3
hours, because I do not have the stamina
and that’s what agitates me the most.
Male patient, age 49 years: My thought
processes seemed to have changed, where
before, I could string a sentence together
fairly well . . . now I found myself stuttering, trying to ﬁnd the right word to
ﬁt the sentence. . . . I’m 48 years old—I
shouldn’t have that many problems with
it, but right now, I feel like—what’s the
word I’m looking for—it’s just hard.
When asked about addressing an ongoing
problem, some patients reported they were
unsure of whether services would help or felt
that treatments were not working. Although
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Only 4 patients who reported persistent problems attempted no strategies to address the issue.
Thus, strategies of unclear efﬁcacy were more common than were failures to attempt any resolution.
Persistent problems were noted across every demographic group and treatment randomization status
(Supplement 3, available online only). Some strategies that patients reported may also be of limited
effectiveness and potentially maladaptive. These
strategies included avoiding thinking about their
hospitalization (2 of 46 patients, 4%) and selfmedicating (2 patients, 4%) as conscious strategies
for emotional problems and using medical marijuana (2 patients, 4%) for physical problems.

Discussion
Our study explored the strategies patients use
to address disability after ARDS hospitalization.
The prevalence of problems after ARDS in our study
population was consistent with the published literature.1,25 All patients reported efforts to address physical, emotional, and/or cognitive issues following
ARDS. Patient-driven strategies included novel ways
of managing disability and increasing progress over
time as well as extensions of skills learned in structured rehabilitative services accessed earlier in their
recovery. Social support and previous familiarity
with the health care system helped patients generate
and use many of the strategies reported. However,
many patients also reported persistent problems for
which they had not identiﬁed an acceptable accommodation. For the great majority of persistent problems, patients reported having insufﬁcient, rather
than no, strategies.
We found that patients and their family members
were actively involved in developing self-management
strategies to correct or attenuate the impact of new
problems, often with modest support from the
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Female patient, age 51 years: [Physical
therapy] did come to my home—right
after, for 6 or 8 visits, and then they said
I was ﬁne. I feel like I’m kind of at a stalemate now, and I—it’s kind of depressing,
like I’m not sure that I’m going to get much
better than I am now. It’s hard to think
of . . . but this may be as good as it gets.

Male patient, age 60 years: I learned a
long time ago how to do acupressure
and all that stuff…from my chiropractor,
I learned a lot of it—I had my neck surgery in 1987. . . . I got a lot of little pieces
of paper saying do this—from my therapists, from my chiropractor.

www.ajcconline.org

longitudinal cohort data.1,36 Whether patients
might beneﬁt from serial evaluations by physical
and occupational therapists during recovery may
warrant exploration. Many patients in our study
reported ongoing efforts to engage in self-directed
exercise without clinician supervision.
For clinicians seeking to improve patients’
cognitive and behavioral functioning, fewer clear
adaptations were available. Patients emphasized
the importance of being home. Early supported discharge by a skilled multidisciplinary team, which
aims to offer patients earlier hospital discharge with
coordinated rehabilitation in the patient’s
home, is now commonplace among stroke
patients with mild to
moderate disability.37
For these patients,
early supported discharge shortens the
initial hospital stay
and reduces long-term
dependency and admission to institutional care; patients are also more
likely to be independent in daily activities at 6
months.38 Some ARDS survivors described emotional and cognitive improvement upon returning
home, and early supported discharge might provide
similar beneﬁts for ARDS survivors. However, the
extent to which returning home improves mental
and emotional function or is a marker of such
improvement is unclear. These interviews also suggest that additional research is needed for identifying effective coping strategies.
We note several limitations of our study. First,
we interviewed patients; caregivers may have identiﬁed additional strategies. Given the signiﬁcant role
of social support that we identiﬁed, caregivers may
have implemented strategies that patients were not
aware of or did not report. Second, because we
relied on patients’ reports of strategies used, we are
not able to assess the actual use or frequency of
these strategies. Third, we interviewed patients with
sufﬁcient social support to have been enrolled in a
randomized clinical trial. Many of these patients
had a legally appointed representative sign consent
for that trial. These patients may have had higher
levels of social support than did the 6% of patients
who lacked an available surrogate when assessed for
eligibility for the original trial.16 Fourth, because of
the exploratory nature of this project, we were not
able to determine the efﬁcacy of particular strategies.

Efforts to support families
may indirectly beneﬁt
patients, and clinicians
should consider supporting caregiver involvement
in follow-up and recovery.
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health care system. For some patients, familiarity
with health system resources because of previous illness or chronic conditions proved beneﬁcial26; they
drew on earlier experiences and knowledge in identifying strategies and accommodations. Yet whether
or not survivors had access to formal health care system services, most exerted agency by actively working to ﬁll the gaps.
This active exploration by survivors and their
caregivers implies that neither clinical care nor trials
should assume that just because a patient was not
prescribed something, nothing is being done. In
either clinical or research contexts, efforts to set
goals27 and activate patients and family members28,29
may beneﬁt from identifying patients’ current selfmanagement approaches. Clinicians may have a
role not only in prescribing new strategies but also
in helping survivors select the most effective strategies and replace less effective or potentially harmful
strategies. Ways to identify and selectively disseminate more effective adaptations, such as through
moderated peer support, may help patients and
family members learn about and implement useful adaptations.30
Throughout the interviews, the critical role of
informal caregivers in the development of strategies
was clear. This ﬁnding is consistent with the literature
on the importance of social support.31 Yet after ARDS,
those informal caregivers may have new, acute challenges. Cameron et al32 noted that most caregivers
experience high levels of depressive symptoms, consistent with ﬁndings after sepsis (the most common
cause of ARDS).33 Netzer34 and Sullivan et al35 found
high levels of learned helplessness in family members
of patients in the intensive care unit, which may limit
family members’ effectiveness in the early post–
intensive care unit period.34,35 This ﬁnding suggests
that efforts to support families during and immediately after critical illness may indirectly benefit
patients, and clinicians should consider supporting
caregiver involvement in post–intensive care unit
follow-up and recovery.
For clinicians seeking to improve patients’ ability to function physically, these interviews emphasized the particularly potent role of assistive devices23
but also their incomplete dissemination among
patients. Patients’ access to assistive technologies
may depend on the kinds of follow-up care they
receive (rehabilitation therapy, pulmonary clinic,
or primary care visits), which clinicians can support.
These interviews also emphasized the evolution
of disability and accommodative and recuperative
strategies for months after ARDS, consistent with

Conclusions
Patients in our cohort of 46 ARDS survivors,
especially those supported by their families, engaged
in a range of activities to attempt to address disability after ARDS. However, many patients had ongoing
problems and had not developed effective strategies
for adapting. Patients without social support may
be at greater risk. Our work suggests that clinicians
should consider implementing standard screening
for impairments following ARDS and that future
work is needed to analyze the effectiveness of patientand family-generated strategies and accommodations and whether their dissemination to survivors
would be beneﬁcial.
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Additional Methodological Information
In order to ensure that interviews were consistent and that multiple records of interviewee responses were obtained, all interviews
were conducted by K.H., a female qualitative sociologist, while 2 other team members (C.S., L.K., and/or 2 other study staff members)
took detailed notes and could ask additional follow-up questions at the end of the interview.
Broadly, we sought to explore accommodations and recovery following patients’ hospitalization for acute respiratory distress syndrome
(ARDS). We referred to Freedman’s theoretical model of disability and adaptation, which undergirds the National Institute on Aging’s
National Health and Aging Trends Study (NHATS) and defines disability as the patient’s ability to perform essential self-care, domestic, and social activities and defines adaptations as “behavioral responses to changes in capacity and . . . the receipt of help, take-up
of assistive technology, changes to the environment, and other compensatory strategies.”1 Our questions sought to allow patients to
identify the problems, adaptations, barriers, and facilitators important in their recovery.
We used sense-making theory to develop questions that allowed patients to speak about the aspects of their experience and recovery
that mattered most to them.2 Respondents were asked to think aloud about the timeline of events during their recovery and to walk
through their recovery journey, with queries about what helped them be successful as well as potential obstacles. In addition to the
notes generated by study staff and team members, interviews were recorded and transcribed by a professional transcription service. We pilot tested the interview guide among a group of 10 survivors of in-hospital cardiac arrest3 and revised the interview guide
to ask more specifically about various points in their recovery (hospital, discharge, return home) and about social or financial
changes or problems resulting from their ARDS.
Data Analysis
We primarily used an open coding approach to identify patterns in how patients addressed disability and recovery following ARDS,
with a limited set of deductive codes drawn from the NHATS disability model.1,4,5 These codes reflected key domains of adaptation
and recovery, including hospital and out-of-hospital services, rehabilitation, social support, health behaviors, and assistive equipment, but we also relied on open coding to fully capture the breadth of respondents’ experiences (initial draft codebook below).
K.H. and C.S. independently coded each transcript and then compared interpretations to refine codes. A preliminary codebook was
developed from the first 23 interviews. On the basis of this codebook, code reports were generated and K.H., C.S., T.J.I., and C.L.H.
then discussed emerging patterns in these reports and refined the codebook and interview guide. Changes to the interview guide
included specific follow-up probes regarding financial issues and fewer questions about patients’ hospitalizations because many
could not remember much of their time in the hospital. Changes to the codebook including breaking apart large codes into subcodes based on group consensus. K.H. and C.S. each coded the remaining transcripts independently, meeting to discuss and resolve
any discrepancies to ensure consensus on each code application.
After consensus, coded transcripts were uploaded into NVivo (QRS International), a qualitative analysis software. With this software,
code reports were generated for each code and were reviewed by K.H. and C.S. to ensure that all data were representative of the code
definitions. We identified no new codes in the last 12 interviews, suggesting data saturation.6 Code reports were created for review
and themes were refined to distinguish between rehabilitative and accommodative adaptations to disability, drawing on Freedman’s
conceptualization of accommodation in successful aging and adaptation to disability.7,8 The validity of data analysis was enhanced
through our group consensus process and the involvement of coders with varying backgrounds (K.H. has a PhD in sociology, C.S. has
a master’s degree in public health, and T.J.I. and C.L.H. are board certified in critical care medicine and are experts in survivorship).
Continued

Supplement 1 Interview guide and interview methods summary.
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1. Describe to me what happened after being diagnosed with ARDS and your recovery in the hospital and/or rehab center.
a. Services like therapy, other care, anything about the staff?
b. Anything or anyone that were particularly helpful during your recovery?
2. What kind of recovery programs/care did you receive (at the hospital or in rehab)?
a. What did you accomplish? (try to understand decision-making process, goal setting)
b. Are you still receiving those services/when did you stop receiving recovery services?
3. Tell me a bit about your life and your transition to home or wherever you are now.
a. How did you know you were ready to transition home?
b. How did you get around the house?
c. What goals did you have once you got home?
4. What kinds of follow-up care did you receive after transitioning home (or where you are now)?
a. Continued recovery services?
b. Seen by PCP? (or whoever is managing follow-up)
5. What things do you remember being particularly hard for you physically?
a. What have you done to overcome these problems?
b. What problems have you solved?
6. What do you remember being particularly hard for you cognitively?
a. What have you done to overcome these problems?
b. What problems have you solved?
7. What do you remember being particularly hard for you emotionally?
a. What have you done to overcome these problems?
b. What problems have you solved?
8. Since the hospitalization when you had ARDS, have there been any periods where you made a lot of progress—where things
really got better in your life? [PROMPTS: If so, how did that happen? Who or what helped the most?]
9. What kind of things have stood in the way of your recovery or prevented you from improving as best as possible?
10. What services would be helpful now? [PROBE: why aren’t you getting those services? How do you think you could access them?]
11. Have you had any problems with money since your ARDS? Can you tell me about those? [PROBE: housing/bills/insurance/income/
savings/skipped medical services or medications?]
a. Who or what helped you deal with those problems?
12. How did your partner/friends/family feel after your ARDS?
13. How has your social life changed? [PROBE: mobility/access/driving]
14. What would you advise other patients who have just survived ARDS to do to best recover? [PROBE: where the suggestion/solution
originated]
15. Is there anything else you would like to share with us about your recovery after your ARDS?

Draft Codebook based on NHATS
Factor

Dimension

Hospital services

Access to care in the initial hospital where ARDS was treated (and ROSE randomization occurred)
and services that were of particular help, as well as barriers overcome

Other health system services

Services obtained from other health systems after initial hospital discharge

Family and social support

How family members adapted to postdischarge disability; other sources of support; specific
behaviors of family members that facilitated or hindered recovery

Physical health

Onset of new medical diagnoses; changes in management; new relationships with clinicians

Mental health

Experiences of depressed mood, anxiety or other mental health related symptoms

Rehabilitation

Use of formal physical or occupational or cognitive therapy, and which kind;

Health behaviors

Physical activity, healthy diet, sleep, stress and coping strategies

Accommodative equipment

Use of new support devices such as canes, vision aids, motorized wheelchairs; adaptive physical
changes (eg, new toilet seats, shower bars)

Supplement 1 Continued
Abbreviations: ARDS, acute respiratory distress syndrome; NHATS, National Health and Aging Trends Study; PCP, primary care physician; ROSE, Reevaluation of Systemic Early Neuromuscular Blockade trial.

Downloaded from http://aacnjournals.org/ajcconline/article-pdf/30/3/221/135963/221.pdf by guest on 19 May 2021

REFERENCES
1. Freedman VA. Adopting the ICF language for studying late-life disability: a field of dreams? J Gerontol A Biol Sci Med Sci. 2009;64(11):1172-1174;
discussion 1175-1176. doi:10.1093/gerona/glp095
2. Cardillo L. Sense-making as theory and method for researching lived experience: an exemplar in the context of health communication and adolescent illness. Electronic J Commun. 1999;9(2). Accessed January 22, 2020. http://www.cios.org/EJCPUBLIC/009/2/009223.html
3. Kallio H, Pietilä AM, Johnson M, Kangasniemi M. Systematic methodological review: developing a framework for a qualitative semi-structured interview guide. J Adv Nurs. 2016;72(12):2954-2965. doi:10.1111/jan.13031
4. Bradley EH, Curry LA, Devers KJ. Qualitative data analysis for health services research: developing taxonomy, themes, and theory. Health Serv Res.
2007;42(4):1758-1772. doi:10.1111/j.1475-6773.2006.00684.x
5. Emerson RM, Fretz RI, Shaw LL. Writing Ethnographic Fieldnotes. 2nd ed. University of Chicago Press; 2011.
6. Giacomini MK, Cook DJ. Users’ guides to the medical literature: XXIII. Qualitative research in health care: A. Are the results of the study valid?
JAMA. 2000;284(3):357-362. doi:10.1001/jama.284.3.357
7. Freedman VA, Kasper JD, Spillman BC. Successful aging through successful accommodation with assistive devices. J Gerontol B Psychol Sci Soc
Sci. 2017;72(2):300-309. doi:10.1093/geronb/gbw102
8. Freedman VA, Kasper JD, Spillman BC, et al. Behavioral adaptation and late-life disability: a new spectrum for assessing public health impacts. Am J
Public Health. 2014;104(2):e88-e94. doi:10.2105/AJPH.2013.301687

Respondents
(n = 46)

Characteristic
Age, mean, y

Nonrespondents
(n = 33)
48.2

Female, %

37

33

White,a %

82

85

b

9

6

Geographic region, %
West Coast
Mountain West
Midwest
South
Northeast

33
26
13
11
17

21
12
12
33
21

High school diploma or higher,c %

98

71

Enrolled in Medicare, %

37

15

Primary cause of lung injury, %
Pneumonia
Aspiration
Nonpulmonary sepsis
Other causes

70
15
6
9

61
12
12
15

98 (26)
8 (3)
6.1 (0.7)

86 (27)
7 (4)
6.3 (1.1)

0.77 (0.21)
25.7 (5.5)

0.78 (0.21)
26.8 (5.6)

12.6 (3.4)
98 (31)

12.8 (2.9)
97 (28)

44

46

3.24 (2.4)

3.11 (2.8)

Hispanic, %

Assessments and measurements
APACHE III score, mean (SD)
Total SOFA score, mean (SD)
Tidal volume,d mL/kg of predicted body
weight, mean (SD)
Fio2,e mean (SD)
Inspiratory plateau pressure,f cm H2O,
mean (SD)
PEEP, cm H2O, mean (SD)
Pao2:Fio2,g mean (SD)
Randomization assignment
Intervention: neuromuscular blockade, %
h

6-Month disability score, mean (SD)

Supplement 2 Baseline characteristics of respondents and
nonrespondents.
Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; Fio2,
fraction of inspired oxygen; PEEP, positive end-expiratory pressure; SOFA,
Sequential Organ Failure Assessment.
a

Race information provided by 39 respondents and 27 nonrespondents.
Ethnicity information provided by 44 respondents and 32 nonrespondents.
Educational attainment information provided by 46 respondents and 31
nonrespondents.
d
Tidal volume assessed for 40 respondents and 30 nonrespondents.
e
Fio2 assessed for 43 respondents and 31 nonrespondents.
f
Inspiratory plateau pressure assessed for 30 respondents and 14 nonrespondents.
g
The ratio of the Pao2 to Fio2 was assessed in 41 respondents and 27 nonrespondents. If results of an arterial blood gas analysis were not available at randomization, the ratio was inferred from oxygen saturation as measured by pulse
oximetry.
h
Disability assessed for 46 respondents and 27 nonrespondents. The disability score
ranges from 0 to 10 and is the number of those 10 activities of daily living/
instrumental activities of daily living items on which the respondent or their proxy
reported difficulty due to health conditions at 6 months after randomization,
with higher scores representing worse disability and scores of 4 or greater
interpretable as representing severe disability.
b
c
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54.9

Reported at least
1 persistent problem
Yes (n = 31)

No (n = 15)

Age, mean (SD), y

58.1 (10.2)

48.9 (16.1)

Sex
Male
Female

17
14

12
3

Race
White
Black
Asian, American Indian, or Alaska Native
Not reported

22
3
2
4

10
1
1
3

Ethnicity
Hispanic or Latino
Non-Hispanic/Latino
Not reported

3
27
1

1
14
0

Treatment status
Neuromuscular blockade
Usual care

14
17

6
9

Disability score, 12 months, mean (SD)

4.37 (2.1) (n = 31)

1.4 (1.6)

PTSS score, 12 months, mean (SD)

39.7 (19.5) (n = 29)

24.6 (18.3)

MoCA score, 12 months, mean (SD)

22.8 (4.6) (n = 29)

24.8 (4.0)

Supplement 3 Patients reporting persistent problems by
demographic characteristics and randomization status.
Abbreviations: MoCA, Montreal Cognitive Assessment; PTSS, Posttraumatic
Symptom Scale-10.
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Characteristic

