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BACKGROUND: Patients often have high expectations for recovery after critical illness, but the
impact of these expectations on subsequent quality of life (QoL) after serious illnesses has not
been evaluated empirically.

RESEARCH QUESTION: Among adult survivors of acute respiratory failure (ARF), are met
vs unmet expectations for health associated with self-reported QoL 6 months after discharge?

STUDY DESIGN AND METHODS: This was a prospective longitudinal cohort study enrolling
consecutive adult patients with ARF managed in ICUs at five academic medical centers. At
hospital discharge, we evaluated participants’ expected health 6 months in the future via a visual
analog scale (VAS; range, 0-100), with higher scores representing better expected health. At 6-
month follow-up, perceived health was assessed using the EQ-5D VAS, and QoL was assessed
using the World Health Organization Quality of Life Brief Version (WHOQOL-BREF) instru-
ment. Participants’ health expectations were categorized as having been met when perceived
health at 6 months was no more than eight points lower than their expectation at study enroll-
ment. The primary analysis compared WHOQOL-BREF domain scores (range, 0-100) at
6 months after discharge in patients with met vs unmet health expectations using the nonpara-
metric Mann-Whitney U test. Secondary analysis modeled WHOQOL-BREF domain scores
using multivariate regression, and sensitivity analyses assessed QoL using EQ-5D-5L index values.

RESULTS: In the primary analysis, QoL was significantly better among participants with met
vs unmet health expectations across all domains of the WHOQOL-BREEF: physical health
(estimated difference in scores: median, 19 [interquartile range (IQR), 12-15]; P < .001),
psychological health (median, 12 [IQR, 6-18]; P < .001), social relationships (median, 6 [IQR,
0-13]; P = .02), and environmental health (median, 12 [IQR, 6-13]; P < .001). In multivariate
regression, the difference between expected and perceived health remained associated
significantly with the physical health domain score.

INTERPRETATION: Fulfillment of health expectations is associated with better QoL after ARF,
suggesting a mechanism underpinning successful ICU recovery programs that incorporate
normalization and expectation management. CHEST 2023; 164(1):114-123

KEY WORDS: critical care outcomes; functional status; quality of life; respiratory distress
syndrome; survivorship

ABBREVIATIONS: ADL = activity of daily living; ARF = acute respi-
ratory failure; CD-RISC-10 = Connor-Davidson Resilience Scale;
HEG = health expectations gap; IADL = instrumental activity of daily
living; IQR = interquartile range; MCID = minimal clinically important
difference; MSPSS = Multidimensional Scale of Perceived Social Sup-
port; QoL = quality of life; VAS = visual analog scale; WHOQOL-
BREF = World Health Organization Quality of Life Brief Version
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Take-home Points

Study Question: Is there an association between
health expectations and self-reported quality of life
among adult survivors of acute respiratory failure?
Results: Quality of life was significantly better
among study participants whose health expectations
were met vs unmet, even when overall health was
perceived similarly 6 months after hospital discharge.
Interpretation: The observed association between
expectation fulfillment and quality of life may explain
the success of ICU recovery programs that incorpo-
rate normalization and expectation management.

As a result of clinical advances, most critically ill patients
with acute respiratory failure (ARF) survive
hospitalization.' Declining ARF mortality rates have
shifted attention to the long-term morbidities commonly
experienced by the growing numbers of survivors.” ® In
response, critical care professional societies have identified
improving long-term quality of life (QoL) outcomes for
survivors of ARF as a key research priority. "'
Patients with long ICU stays and their family
members have high expectations for recovery after

ARF and other critical illnesses.'”'” Pulmonary and

critical care physicians cite families’ high
expectations as a major barrier to discussing
patients’ postdischarge outcomes during ICU

family meetings.'* Expectation-disconfirmation
theory postulates that expectations create a reference
point from which individuals evaluate

216 When our health status meets or

experiences.
exceeds our expectations, satisfaction with health is
greater. The effects of expectation fulfillment after
illness or injury has been evaluated primarily
among surgical patients.'” *’ A systematic

review reported that fulfillment of preoperative
expectations is correlated with improved
postoperative patient-reported outcomes and patient
satisfaction.”’ However, the impact of patients’
expectations for recovery on QoL after an
unplanned, serious illnesses like ARF has not been

evaluated previously.

Therefore, we designed a study to test whether met

vs unmet expectations for health are associated with
AREF survivors’ self-reported QoL 6 months after
discharge. We hypothesized that perceiving overall
health to be as expected or better than expected (vs
worse than expected) at hospital discharge is associated
with reporting better QoL.

Study Design and Methods

Study Population

The Observational Study of Expected ARF Recovery was a prospective
longitudinal cohort study that enrolled consecutive adult patients with
ARF managed in ICUs at six hospitals within five academic medical
centers.”* To be eligible to participate, adult patients had to meet =
1 of the following criteria and be discharged home alive: (1)
mechanical ventilation via an endotracheal tube for = 24 h, (2)
noninvasive ventilation for = 24 h that was not used for OSA or
other stable indication, or (3) high-flow nasal cannula with Fio,
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of = 0.5 and flow rate of = 30 L/min for = 24 h consecutively.
Exclusion criteria included (1) mechanical ventilation at baseline or
solely for airway protection, (2) more than mild cognitive decline as
determined using Information Questionnaire on Cognitive Decline in
the Elderly screening,”>** (3) life expectancy of < 6 months as per
clinical judgment, (4) no fixed address, (5) inability to communicate
by telephone in English, and (6) a neurological injury expected to
prevent a return to consciousness. Around the time of hospital
discharge or shortly after returning home, informed consent was
obtained from patients with capacity. Institutional review boards at
all participating sites agreed to rely on the Vanderbilt University
Medical Center Institutional Review Board for this study.

Exposures: Met vs Unmet Expectations and the Health
Expectations Gap

Participants’ expected overall health status at 6 months in the future
was assessed at study enrollment over the phone using a visual
analog scale (VAS) ranging from 0 to 100, with higher scores
representing better expected health at 6 months after discharge.
Participants were given the following prompt: “Please imagine
yourself 6 months from now. Think about what you expect your life
to be like. Please indicate on this scale how good or bad you expect
your health to be in 6 months. The best health state you can
imagine is marked 100 and the worst health state you can imagine is
marked 0.”

This approach has been used in previous research on recovery
expectations.”> Trained research staff then conducted follow-up
assessments by phone at 6 months after hospital discharge. During
the 6-month follow-up, perceived health was assessed using the
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EQ-5D VAS*® (e-Fig 1). During follow-up, participants were not
reminded of the expectations they reported at enrollment. Only
enrolled participants, not their surrogates or family members, were
permitted to answer questions about expected overall health status
and perceived health.

Participants’ health expectations were categorized as having been met
when perceived health at 6 months was = 8 points lower than expected
at enrollment. Expectations were categorized as unmet when perceived
health at 6 months was > 8 points lower than expected at enrollment.
This 8-point cutoff was selected based on previous work identifying 8
points as a conservative minimal clinically important difference
(MCID) for the EQ-5D VAS.””*® Using this definition, participants
whose overall self-rated health exceeded their expectations at hospital
discharge also were categorized as having expectations that were met.

We defined a patient’s health expectation gap (HEG) as the difference
between their self-reported perceived health at the 6-month follow-up
and their expected overall health status at hospital discharge. The HEG
was positive for participants whose perceived health at 6 months was
greater than expected at hospital discharge and negative for
participants whose perceived that their health was worse than
expected, with a potential range of -100 to +-100.

Primary Outcome: QoL

The primary outcome was QoL at the 6-month follow-up as assessed
by the World Health Organization Quality of Life Brief Version
(WHOQOL-BREF).”” The WHOQOL-BREF has a total of 26 items
comprising four domains: physical health, psychological health,
social relationships, and environmental health. Each item is scored
from 1 to 5 on a five-point ordinal scale, with domain scores
transformed to a 0-point to 100-point scale, with higher scores
indicating better QoL (e-Table 1). The WHOQOL-BREF was chosen
because it focuses on respondent perception and satisfaction with
their lives (ie, QoL), as opposed to health-related QoL, which
assesses daily functioning and participation.”” Patient surrogates and
family members were not permitted to supply responses to questions
in the WHOQOL-BREF. To enhance interpretability and
comparisons with prior work, the EQ-5D-5L questionnaire also was
administered at the 6-month follow-up as an assessment of self-
reported health state.’’”> EQ-5D-5L utility scores were evaluated as
a sensitivity analyses of the primary results using the WHOQOL-
BREF.

Covariates Collected at Enrollment and Follow-up

We collected data on patient demographics, traits, severity of illness,
and the home environment that were known or hypothesized to
impact perceived health or QoL after critical illness. Participant age,
sex, race, insurance status, admission diagnosis, surgical status, Acute
Physiology and Chronic Health Evaluation II score, and the presence
of ARDS and COVID-19 were collected from the electronic medical
record. A standardized questionnaire was administered at enrollment
to assess formal education, history of anxiety and depressive
disorders, frailty via the Clinical Frailty Scale,”” and resilience via the
Connor-Davidson Resilience Scale (CD-RISC-10).***° Residential
address was used to determine the Area Deprivation Index’® and the

median household income of the zip code. Functional status at
follow-up was assessed by asking participants which activities of
daily living (ADLs)”” and instrumental ADLs (IADLs)*® they could
perform independently. Perceived social support was assessed at the
6-month follow-up using the Multidimensional Scale of Perceived
Social Support (MSPSS).***

Statistical Analysis

Based on mortality after discharge and loss to follow-up in previous
studies of ARF survivorship, we expected in-hospital mortality to be
10% and loss to follow-up of 15%. If expectations were achieved for
40% of survivors of ARF (as seen in other fields) and the two-tailed
a, value was .05, enrolling 180 participants would yield 80% power to
detect a moderate effect size of = 0.6 for expectation fulfillment on

QoL.

Continuous data were summarized using medians and interquartile
ranges (IQRs), and categorical data were summarized using numbers
and percentages. The relationship between expected health status
and perceived health at 6 months was visualized using histograms
and a scatterplot. Scatterplots, Spearman correlation coefficients, and
locally estimated scatterplot smoothing (LOESS) smoothers were
used to visualize and explore the relationship between the
WHOQOL-BREF’s four domain scores and exposures hypothesized
to be associated with these outcomes. Our primary analysis
compared QoL, measured using WHOQOL-BREF 6 months after
ICU stay, in patients with met vs unmet health expectations using
the nonparametric Mann-Whitney U test.

The adjusted association between the HEG and QoL also was modeled,
with separate models fit for esch WHOQOL-BREF domain score. To
avoid overfitting, we decided a priori that all regression models
would include age, sex, the number of IADLs and ADLs that
participants reported performing independently at 6 months, MSPSS
score, CD-RISC-10 score, and perceived health at 6 months. On
visual inspection, the relationship between the HEG and WHOQOL-
BREF score appeared to be nonlinear for some domains, so cubic
regression splines for the basis of smooth functions of HEG were
tested in generalized additive models and were incorporated if they
improved fit for a domain score."' Function parameters including
the number and location of knots were chosen via a generalized
cross-validation approach.”” Coefficients and fit metrics for final
models were reported. To illustrate the relationship between HEG
and QoL domain scores when smooth functions were included in
models, we predicted and plotted WHOQOL-BREF physical health
domain scores for a prototypical patient with identical characteristics
(male patient who can perform all ADLs and IADLs at the 6-month
follow-up, with median values for age, MSPSS score, CD-RISC-10
score, and perceived health) across a range of HEG values
commonly observed in the study data.

As a sensitivity analysis, the primary analysis and modeling were
repeated using the EQ-5D-5L utility score as the QoL outcome
measure. All analyses were performed using R version 4.2.0 software
(R Foundation for Statistical Computing). A two-sided P value of <
.05 was treated as statistically significant.

Results

Among the 180 survivors of ARF enrolled, 11 patients
(6%) died and nine patients (5%) were lost to follow-up
before the 6-month assessment (e-Fig 2). The median
age of enrollees was 53 years (IQR, 42-64 years), and
55% were male. One hundred fifteen participants (64%)

were White, 52 participants (29%) were Black, three
participants (2%) were Asian, one participant (1%) was
multiracial, and race was not reported for nine
participants (5%). Fifty-eight participants (32%) had
completed a 4-year postsecondary degree, 114
participants (63%) had a primary ICU admission
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TABLE 1 | Participant Demographics

TABLE 1 | (Continued)

Participant Characteristic

No. (%) or Median (IQR)

No. of participants
Age, y
Male sex
Race
Asian
Black
White
Multiracial
Unknown
Completed education®
= Eighth grade
Some high school
High school or GED

Some college or 2-y
degree

4-y degree
> 4-y degree

Median income
of zip code, $

180
53 (42-64)
99 (55)

3(2)
52 (29)
115 (64)

1(1)

9 (5)

3(2)
21 (12)
42 (23)
41 (23)

40 (22)
18 (10)
72,000 (52,000-94,000)

ADI national percentile 39 (19-64)
Insurance status
Private 121 (67)
Medicare 57 (32)
Medicaid 30 (17)
Uninsured 5(3)
Clinical Frailty Scale score 3(2-4)
ICU admission diagnosis
category
Respiratory (including 78 (43)
pneumonia)
Cardiovascular 36 (20)
GI 15 (8)
Oncology 9 (5)
Sepsis (excluding 14 (8)
pneumonia)
Trauma 4 (2)
Other 24 (13)
Surgical status
Not surgical 133 (74)
Elective 29 (16)
Emergent 18 (10)
Positive COVID-19 test 35 (19)
results during admission
ARDS 59 (33)
APACHE II score 20 (15-26)
Baseline history of 59 (33)
depression
(Continued)

Participant Characteristic No. (%) or Median (IQR)
Baseline history of anxiety 17 (9)
disorder
Length of hospital stay, d 14 (10-23)
CD-RISC 10 resilience 35 (30-39)
score”
MSPSS social support score® 72 (61-81)
Significant other subscale 6 (5-7)
Family subscale 6 (6-7)
Friends subscale 6 (5-7)

Data are presented as No. (%) or median (IQR), unless otherwise indi-
cated. ADI = Area Deprivation Index; APACHE II = Acute Physiology and
Chronic Health Evaluation; CD-RISC = Connor-Davidson Resilience Scale;
GED = General Educational Development Test; IQR = interquartile range;
MSPSS = Multidimensional Scale of Perceived Social Support.

@Missing for 15 participants.

®Scores range from 0 to 40, with higher scores indicating greater
resilience.

“Scores range from 12 to 84, with higher scores indicating greater
perceived social support.

diagnosis of respiratory illness or cardiovascular disease,
and 59 participants (33%) met the criteria for ARDS.
Complete baseline characteristics are presented in
Table 1.

Expected vs Perceived Health

At hospital discharge, the median expectation for
overall health using a VAS ranging from 0 to 100 was
85 (IQR, 75-95). At the 6-month follow-up, 139
participants contributed data on perceived health with
a median value of 80 (IQR, 60-85). At follow-up, the
perceived health of 70 participants met or exceeded
their expectations (defined as being = 8 points lower
than expected), and expectations of 69 participants
were unmet. The relationship between expected and
perceived health is displayed in Figure 1. The HEG,
defined as perceived minus expected health, showed a
left-skewed distribution (e-Fig 3) and a median value
of -8 (IQR, -20 to 0).

Quality of Life

At follow-up, median QoL scores for the physical health,
psychological health, social relationships, and
environmental health domains of the WHOQOL-BREF
instrument were 69 (IQR, 50-88), 75 (IQR, 63-88), 75
(IQR, 69-94), and 75 (IQR, 69-88), respectively.
WHOQOL-BREF scores were significantly higher
among participants with met vs unmet health
expectations across each of the four domains (Table 2).
The difference in QoL scores between participants with
met vs unmet health expectations was greatest for the
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physical health domain (median, 75 vs 57; 95% CI for
the estimated difference, 12-25; Mann-Whitney U test
statistic, 3,473; P < .001) and smallest for the social
relationships domain (median, 80 vs 72; 95% CI for the
estimated difference, 0-13; Mann-Whitney U test
statistic, 2,844; P = .02). In exploratory analysis (e-Figs
4-8), the number of IADLs and ADLs performed
independently at follow-up was correlated strongly with
the WHOQOL-BREF physical health domain score
(Spearman’s correlation coefficient, r = 0.58), perceived
social support at 6 months was correlated strongly with
the social relationships and environmental health
domain scores (r = 0.49 for both), and resilience was
correlated most strongly with the psychological health
domain score (r = 0.37). On visual inspection, the
unadjusted relationship between HEG and QoL seemed
to be nonlinear in the domains of physical and
psychological health (Fig 2).

After adjusting for age, sex, number of IADLs and ADLs
performed independently, MSPSS score, CD-RISC-10
score, and perceived health at follow-up, the association
between HEG and the psychological health, social
relationships, and environmental health domain scores
were not statistically significant (e-Table 2). Including
smoothed, nonlinear functions of HEG significantly
improved fit when modeling the physical health domain
scores, but made it difficult to summarize the association
numerically. Thus, to illustrate the positive and
statistically significant association between HEG and
physical health domain score, we predicted physical
health domain scores for a prototypical study participant
(see Methods) with an ED-5D VAS score for perceived
health of 65 across a range of HEG values commonly
observed in the study (Fig 3). When the prototypical
patient’s perceived health is substantially worse than
expected (HEG, -35), his expected physical health
domain score is 56 (IQR, 46-65), whereas when his
health expectations are met (HEG, 0), his expected
physical health domain score is 72 (IQR, 65-78).

Sensitivity Analyses

Sensitivity analyses using EQ-5D-5L index scores as the
QoL outcome measure largely were confirmatory.
Median EQ-5D-5L index values were significantly
higher among participants with met vs unmet health
expectations (median, 0.89 vs 0.70; 95% CI for the
estimated difference, 0.14-0.21; Mann-Whitney U test
statistic, 3,626; P < .001) (Table 2). A moderate positive
correlation was found between HEG and EQ-5D-5L
utility score (r = 0.54) (e-Fig 9), although the association

between and HEG and EQ-5D-5L utility score was linear
and was not statistically significant in multivariate
analyses (B = .002; P = .10) (e-Table 3).

Discussion

In this multicenter prospective cohort study of 180 adult
survivors of ARF, having expectations for overall health
that subsequently were met or exceeded was associated
with reporting better QoL related to physical health
during a 6-month follow-up. This association remained
statistically significant after adjusting for other factors
hypothesized to impact QoL, including age, sex,
perceived health, perceived social support, resilience,
and the number of IADLs and ADLs performed
independently. Our findings suggest that 6 months after
hospital discharge, two patients who perceive their
health similarly (ie, same rating on the EQ-5D VAS), but
who started with different expectations for recovery,
would be expected to provide different responses to
questions in the WHOQOL-BREEF like: “How satisfied
are you with your ability to perform your daily living
activities?” and “How satisfied are you with your
capacity for work?” and “Do you have enough energy for
everyday life?”

Our findings are consistent with decades of health care
marketing research,”* particularly in surgical fields,”'
on the relationship between expectations and patient-
reported outcomes and are explained best by
assimilation-contrast theory.*>*” Like expectation-
disconfirmation theory, ™' assimilation-contrast theory
posits that expectations serve as a reference point when a
person evaluates a product, service, or experience. When
a service or experience is close to their expectations,
people assimilate the experience as coherent and
acceptable. However, when an experience is so much
better or worse than expected that it cannot be
assimilated, the contrast, or difference between
expectations and reality, affects how the experience is
evaluated.

It is unclear how large the gap between expectations and
perceptions of health can be before a survivor of ARF’s
satisfaction with physical health is affected meaningfully.
The difference between expected and perceived health,
which we have termed the HEG, ranged substantially
and included survivors whose perceived health was
better than expected at hospital discharge. The apparent
nonlinear relationship observed between HEG and QoL
suggests that thresholds beyond which a larger or
smaller value of the HEG does not matter much may
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Expected vs perceived health at 6 mo (n = 139)
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Figure 1 — Scatterplot showing expected vs perceived health 6 mo after acute respiratory failure. At enrollment near the time of hospital discharge,
participants were asked to indicate how good or bad they expected their health to be after 6 mo using a visual analog scale (VAS) ranging from 0 to 100
(with higher score being better health). At the 6-mo follow-up, participants were asked about their perceived health using the EQ-5D VAS, that also
ranges from 0 to 100. The unshaded area represents the minimal clinical important difference (MCID) for the VAS of 8 units. Participants in the
unshaded area were classified as having their health expectations met. The blue region contains participants whose perceived health was worse than
expected by more than the MCID, whereas the pink region contains participants whose perceived health was better than expected by more than the
MCID. Points have been jittered £ 1 unit in the horizontal or vertical directions for clarity. Shaded areas have been shrunk by 1 unit to ensure that no
point extends into a shaded region as a result of jittering.

exist. For example, perceiving current health as 60 points
worse than expected may not be associated with a worse
QoL than perceiving one’s health as 30 points worse
than expected. On the other end of the scale, the
relationship between HEG and QoL domain scores seem
to flatten when expectations are close to being met. This
may mean that exceeding expectations confers no
additional positive association with QoL beyond

meeting expectations, or it may reflect that as soon as
expectations are met, some participants reported perfect
QoL domain scores, creating a ceiling effect.

The difference between participants with met vs unmet
expectations in psychological, social, and environmental
domains of QoL scores was smaller than for the physical
health domain and was not statistically significant in

TABLE 2 | Quality of Life 6 Months After Discharge in Patients With vs Without Fully Achieved Expectations

WHOQOL-BREF Domain Scores
Psychological Social Environmental EQ-5D-5L
Variable Physical Health Health Relationships Health Utility Score
Met health expectations 75 (68-94) 79 (69-94) 80 (69-94) 80 (75-94) 0.89 (0.82-1.0)
Unmet health expectations 57 (44-75) 68 (63-75) 72 (63-75) 70 (63-75) 0.70 (0.60-0.84)
Estimated difference 19 (12-25) 12 (6-18) 6 (0-13) 12 (6-13) 0.17 (0.14-0.21)
(95% CI)*®
Mann-Whitney U test, 3,473, < .001 3,221, < .001 2,844, .02 3,159, < .001 3,626, < .001
P value®

Data are presented as median (interquartile range), unless otherwise indicated. WHOQOL-BREF = World Health Organization Quality of Life Brief Version.
Estimated via the Hodges Lehmann estimator for the difference between two populations.
®The assumption of normality in the distribution of quality of life measures was rejected based on the Shapiro-Wilk normality test.
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Health Expectation Gap vs Quality of Life (n = 139)
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Health expectation gap at 6 mo

Figure 2 — Graphs showing the unadjusted association between participants’ health expectation gap (HEG), and World Health Organization Quality
of Life Brief Version (WHOQOL-BREF) domain scores at the 6-mo follow-up. The HEG is defined as participants’ perceived health at 6 mo as
measured using the EQ-5D visual analog scale (0-100 scale), minus their expected health (0-100 scale) at hospital discharge. When these two scores
are identical, the HEG is 0. When expectations are exceeded, the HEG is positive. The WHOQOL-BREF comprises four domains, and each domain
score is transformed to a 0 to 100 scale, with higher scores indicating better quality of life. Shaded areas depict 95% Cls. Spearman rank correlation
coefficient is reported for each domain. Locally estimated scatterplot smoothing (LOESS) smoothers with a = .8 are displayed.

multivariate analyses. This is not surprising and can be
interpreted to suggest that expectations about health are
associated with satisfaction with physical health, but not
with the feelings of ARF survivors about other QoL
determinants like personal relationships, spirituality,
physical safety, and money.

Reassuringly, EQ-5D-5L index values performed quite
similarly to the WHOQOL-BREF physical health
domain score in analyses. Unlike WHOQOL-BREF
domain scores, which lack established MCID estimates,
MCID estimates for EQ-5D-5L index values are

available for a range of populations. MCID estimates for
EQ-5D-5L index values for people with COPD and lung
cancer range from 0.03 to 0.06.">*’ Using the estimate
from the multivariate model of EQ-5D-5L index values,
this corresponds to a 15-point to 30-point change in
HEG, conferring a meaningful change in QoL.

Our study represents an initial step toward
understanding the role of expectations in ARF
survivorship. Clinical recommendations based on our
current findings are premature. Nevertheless, trialists
testing interventions after ICU stay may want to provide
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Predicted quality of life for a standardized patient

_

o

o
1

©
o
1

80 -

70 +

60

50 A

Predicted WHOQoL-BREF physical health domain score

-30 -20

-10 0 10

Health Expectation Gap at 6 mo

Figure 3 — Graph showing the estimated World Health Organization Quality of Life Brief Version (WHOQOL-BREF) physical health domain scores
across a range of health expectation gap (HEG) values for a standardized patient. The HEG, shown on the x-axis across a range of values commonly
observed in this study, is defined as participants’ perceived health at 6 mo as measured using the EQ-5D visual analog scale (0-100 scale), minus their
expected health (0-100 scale) at hospital discharge. The y-axis shows predicted WHOQOL-BREF score for the physical health domain. Predicted
WHOQOL-BREF physical health domain scores (blue line) are for a prototypical patient in this cohort of survivors of acute respiratory failure (male
patient who can perform all activities of daily living and instrumental activities of daily living at the 6-mo follow-up, with median values for age,
resilience, and perceived social support scores), with an EQ-5D visual analog scale score for perceived health of 65 at follow-up. Estimates were obtained
using the adjusted multivariate models incorporating cubic regression splines to model the nonlinear relationship between the HEG and the physical

health domain scores of the WHOQOL-BREF instrument. Shaded areas indicate 95% Cls.

standardized information about recovery if QoL or
satisfaction with health is an important trial outcome,
particularly when masking is not possible. We also are
encouraged to see experts on ICU survivorship thinking
about the potential impact of expectations in the design
and evaluation of clinical interventions. For example,
qualitative interviews with patients discharged from the
ICU in three countries identified normalization and
expectation management as a key component of
successful ICU recovery programs.”’ Developing
expectation management strategies to counter overly
optimistic depictions of ICU outcomes in popular media
also is a future research priority of the Intensive Care
Society.”"

We conducted a single prospective observational cohort
study and cannot determine if the relationship between
the expectations of ARF survivors and QoL is causal.
This limitation is inevitable. A randomized trial of an
intervention designed to shape expectations could
estimate the effect of the intervention, but not the effect
of expectation fulfillment. Thus, better understanding of

the relationship between expectation fulfillment and
QoL requires careful interpretation of observational
data. The number of study participants who showed
positive results for COVID-19 also was too small for a
properly powered subgroup analysis. Given widespread
public awareness of long COVID, we speculate that
expectations about recovery may be different for this
subpopulation of survivors of ARF. We encourage future
studies of expectations in ARF survivorship to include
prespecified subgroup analyses’>”” in their protocols for
survivors of COVID-19. Finally, study participation was
limited to patients being discharged to home, and our
results may not be applicable to survivors with more
care or rehabilitation needs.

Interpretation

Our multicenter prospective cohort study of adult
survivors of ARF found that participants whose health
expectations at hospital discharge were met or exceeded
6 months later reported greater QoL and satisfaction
with physical health than survivors whose expectations
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were not met. This association remained even when
survivors perceived their health similarly and reported
being able to perform the same ADLs independently.
Our findings are consistent with studies in other patient
populations'”*' and suggest a mechanism underpinning
successful ICU recovery programs that incorporate
normalization and expectation management.”’ As the
number of ARF survivors continues to rise and ICU
recovery clinics continue to expand, culturally
appropriate interventions that ensure that those who
survive an ICU stay and their families have access to
information about common trajectories of survivorship
may become a standard component of care. For that to
happen, approaches to shaping expectations about ICU

survivorship at both the individual and population level
first will need to be designed and tested carefully.
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