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Abstract

Rationale: Admissions to ICUs are common during terminal
hospitalizations, but little is known about how ICU care affects the
end-of-life experience for patients dying in hospitals and their
families.

Objectives: We measured the association between ICU care during
terminal hospitalization and family ratings of end-of-life care for
patients who died in 106 Veterans Affairs hospitals from 2010 to
2016.

Methods: Patients were divided into four categories: no-ICU
care, ICU-only care, mixed care (died outside ICU), and mixed
care (died in ICU). Multivariable linear probability models
were adjusted for patient and hospital characteristics. Patients
receiving mixed care were also analyzed based on percentage of
time in ICU.

Measurements and Main Results: Of 57,550 decedents, 28,062
(48.8%) had a survey completed by a family member or close contact.
In adjusted models, ICU-only care was associated with more frequent
optimal ratings than no-ICU care, including overall excellent care
(56.6% vs. 48.1%; P < 0.001), care consistent with preferences (78.7%
vs. 72.4%; P < 0.001), and having pain controlled (51.3% vs. 46.7%;
P <0.001). Among patients with mixed care, increasing ICU time

Treatment in an ICU remains common near
the end of life (1-4), with nearly 30% of
Medicare beneficiaries receiving ICU care
in their final 30 days (3). Reducing such late

was associated with higher ratings on these same measures (all
P < 0.001 for comparisons of those spending >75% time in ICU vs.
<25% time).

Conclusions: Among hospital decedents, ICU care was associated
with higher family ratings of quality of end-of-life care than ward
care. Reducing ICU use among hospital decedents may not improve
end-of-life quality, and efforts to understand how ICU care improves
end-of-life quality could help provide better care outside ICUs.
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At a Glance Commentary

Scientific Knowledge on the Subject: Dying in the ICU is
commonly viewed as an unfavorable end-of-life outcome.
However, among patients who die in the hospital, little is
known about how ICU use may affect ratings of end-of-life
care.

What This Study Adds to the Field: Compared with ward-
based care, ICU care is associated with higher family ratings
of overall care, pain management, clinician-family
communication, emotional support, and spiritual support.

ICU use has been an important research
and policy objective because doing so is
postulated to reduce costs and improve the
quality of the end-of-life experience for

patients and their families (5-8). For
example, ICU care has been associated with
low family ratings of end-of-life care for
cancer patients, possibly because it
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increases the likelihood of experiencing
aggressive care (9). For these and other
reasons, multiple studies have focused on
reducing ICU utilization for patients at
high risk of death (8, 10, 11), and ICU
utilization near the end of life has been used
as a measure of low-quality care and high
end-of-life treatment intensity (12-15).

A contrasting view is that, for some
patients, dying in an ICU may represent
goal-concordant care (16, 17). Furthermore,
ICUs might actually increase care quality
because they offer more favorable staffing
ratios and other features that may improve
symptom management and other facets of
care (18). However, although dying in a
hospital has been associated with lower
quality of care than dying at home or in
nonacute institutional settings (9, 19, 20),
only limited evidence, predominantly
among patients with cancer, is available
regarding the effect of ICU care specifically
(9, 20, 21). Thus, to guide clinicians who
influence ICU triage, seriously ill patients
and their caregivers who may be asked to
consider whether they would want ICU
care, and investigators and quality measure
developers, we sought to quantify
relationships between ICU care and family
ratings of end-of-life care among decedents
in Veterans Affairs (VA) acute care
hospitals.

Methods

Data Sources

Three data sources were used for this study.
The first was the Bereaved Family Survey
(BFS), which, 2 to 6 weeks after a patient’s
death, is distributed by telephone or mail to
a family member or close contact of every
veteran who dies in a VA acute care
hospital or other VA institutional setting,
such as inpatient VA hospices and nursing
homes (22-25). The BEFS asks the patient’s
next of kin to evaluate the quality of care in
the last month of life and is used for
operational purposes to monitor end-of-life
care in VA facilities. The BFS overall care
measure has been endorsed as an end-of-
life quality measure by the National Quality
Forum (26). The second source was data on
patient and hospitalization characteristics
extracted from the VA Corporate Data
Warehouse. Finally, two care process
measures (do-not-resuscitate status and
chaplain visits) were abstracted through
chart review for patients who died from
2010 to 2013.

Institutional review board approval was
obtained from the Corporal Michael J.
Crescenz Philadelphia VA Medical Center.

Study Cohort

The study included veterans who died in VA
acute care hospitals with ICUs from January
1, 2010, to December 31, 2016. Thirty
patients were excluded because of missing
data on the location of death, and three were
eliminated because they were misattributed
as dying in the ICU of a facility without an
ICU. Of the remaining 63,005 decedents,
5,455 were not sent the BES for reasons
described in Figure 1, including mainly
ineligibility due to hospitalization <24
hours. Thus, 57,550 decedents in all VA
facilities with ICUs were eligible for
inclusion. Of those, 28,062 patients had a
close contact complete the BFS, and these
patients were included in BFS analyses.

Outcome Measures

The BES asks respondents to rate several
aspects of the patient’s care in the last
month of life on a 4-point or 5-point Likert
scale. The primary outcome in this study
was the global rating of care, dichotomized
as “excellent” versus “very good” to “poor.”
Secondary outcomes included eight
measures of individual aspects of care,
including pain control, patient and family
communication, emotional support, and
spiritual support (see Table E1 in the online
supplement). This approach followed prior
work with the BFS (20-22, 27, 28).
Outcomes and categorizations were all
selected before analysis.

Exposure Variables

During terminal hospitalizations, decedents
received care in one or more settings of care.
ICU and non-ICU acute locations were
identified based on the patient’s bed unit
and specialty of primary service. Patients
were classified as being in the ICU at a
given time if the bed unit, specialty of care,
or both indicated ICU or intensive care.
Non-ICU days were primarily those in
medical and surgical ward units but also
included inpatient observation, telemetry
units, and step-down units. Patients were
grouped into four exposure categories
based on the type of care they received
during terminal hospitalization: no-ICU
care, ICU-only care, mixed care (died
outside ICU), and mixed care (died in
ICU). We excluded patients who died in
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other institutional settings, such as an
inpatient hospice or a nursing home.

Statistical Analysis and Survey
Weights

In primary analyses, patients with ICU-only
care were compared with patients receiving
no-ICU care. Patients receiving mixed care
who died in an ICU versus a ward were
compared with these other categories in
secondary analyses. Pearson’s x° was used
for categorical variables and one-way
ANOVA for normally distributed
continuous variables. Given the large
sample sizes, we also calculated
standardized differences. We then fit
separate multivariable linear regression
models for the primary outcome and eight
secondary outcomes, treating ICU category
as the primary exposure and adjusting for
patient characteristics, including age, sex,
race, relationship of next of kin, inpatient
or outpatient palliative care consultation in
the last 90 days of life, the length of
terminal hospitalization, the number of
care transitions (i.e., change in specialty of
primary service and/or physical location),
and Elixhauser comorbidities (29). We also
included fixed effects for year and facility to
mitigate confounding and account for
within-facility correlation of outcomes.
Linear probability models are an
appropriate alternative to logistic models
with binary outcomes in most
circumstances, provided the outcomes of
interest are not rare events (30). To assess if
model choice influenced results, we fit
logistic models for all outcomes in the no-
ICU to ICU-only comparison. Because no
adjusted probabilities changed by >10%
and all results remained statistically
significant, we present results from the
linear models. We deliberately excluded
from our models essential distinguishing
characteristics of ward or ICU settings of
care, such as differences in nursing staff
ratios, which could mediate causal
relationships between the care setting and
our outcomes of interest.

Our approach enabled us to obtain
adjusted proportions of patients in each
exposure category for whom the next-of-kin
reported “excellent” (for the primary
outcome) or “always” for the measure of
interest. The one exception was pain
control, for which we calculated adjusted
proportions of patients with pain controlled
(no pain or not uncomfortable from pain).
We report 95% confidence intervals for
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VA inpatient decedents
(2010 — 2016)
138,950 patients

Died in acute care
63,331 patients

A

Died in facility
with an ICU
63,005 patients

Did not receive survey
Inpatient < 24 hours (4,545)

Next of kin unavailable

A

or unable to complete (288)

Administered survey
57,550 patients

Randomized out (590)
Accidental death/suicide (31)
Not a veteran (1)

A

Non-ICU care
18,157 patients
51.3% response

ICU-only care
11,111 patients
46.3% response

(died outside ICU)

50.7% response

Mixed Mixed
(died in ICU)
18,744 patients

46.8% response

9,538 patients

Figure 1. Study population and sample. Shown is the total number of VA inpatient decedents across
all levels of care (January 1, 2010-December 31, 2016), the number who were administered the
Bereaved Family Survey, and the response rate by category. VA =Veterans Affairs.

each estimate and the P value for the two-
way comparison of interest. A P value of
0.05 was considered statistically significant.

We also analyzed patients receiving
mixed care based on the percentage of
hospitalization time spent in the ICU,
measured in quartiles (<25%, 26-50%,
51-75%, and >75%). We fit multivariable
linear probability models with percentage
of ICU time by quartile as the exposure
variable, adjusting for patient and
hospitalization characteristics and fixed
effects for year and facility. We then created
adjusted proportions of favorable outcomes
by ICU time and reported 95% confidence
intervals. We further reported P values for
differences between the highest and lowest
quartile.

Models were weighted for survey
nonresponse as in past BFS studies (20, 22,
27, 28). Nonresponse weights were created
by fitting multivariable logistic regression
models predicting survey response as a
function of decedent characteristics.
Estimates were used to create inverse

834

probability weights (31). Among survey
respondents, item nonresponse was <4%
for all outcomes except pain control, for
which it was 18.8%, primarily due to
respondents being unsure about the
decedent’s pain level (16.4%).

Sensitivity Analyses

We performed five sensitivity analyses. First,
because of large differences in the number of
care transitions between no-ICU and ICU-
only care, we compared outcomes among
decedents who had no care transitions
during their terminal hospitalization.
Second, to assess for the possibility that
results might be influenced by lower
complexity facilities with low-intensity
ICUs, we analyzed outcomes by category for
patients in high-complexity facilities alone,
which correspond to VA complexity level 1
facilities with high patient risk, high
teaching and/or research, and generally the
highest intensity ICUs. Third, because
palliative care consultation in the last 90
days of life could be considered a mediator

rather than confounder, we refit models
without controlling for such consultations.
Fourth, because patients with serious illness
may have different end-of-life experiences
from those with unexpected acute illness,
we reran the primary model among a
population of patients with serious illness,
which included those with cancer,
congestive heart failure, chronic obstructive
pulmonary disease, dementia, and end-stage
renal disease. Patients were classified using
the primary admission diagnosis code, based
on a modified version of a classification
employed in prior work with the BES (28).
Finally, we excluded patients who had
surgery within 1 calendar day of the date of
admission, thereby mitigating any potential
confounding by differences in the
postoperative composition of no-ICU and
ICU-only patients.

All analyses were performed with Stata
version 15.1 (StataCorp).

Results

Decedent Characteristics

Of the 57,550 hospital decedents, 18,157
(31.5%) received no-ICU care, 11,111
(19.3%) received ICU-only care, 9,538
(16.6%) received mixed care and died
outside the ICU, and 18,744 (32.6%)
received mixed care and died in the ICU
(Table 1). Of patients who died outside the
ICU, 25,982 (93.8%) died on a general
medical or surgical ward. Most
standardized differences between ICU-only
and no-ICU patients were small. Only age,
care transitions, facility complexity, and
palliative care consultation yielded
standardized differences >0.20. ICU-only
decedents compared with no-ICU
decedents were younger (mean age, 70.1 yr
vs. 75.5 yr; standardized difference, 0.46),
more likely to have no care transitions
(89.7% vs. 63.6%; standardized difference,
0.65), more likely to be admitted to a high-
complexity facility (89.5% vs. 81.3%;
standardized difference, 0.23), and less
likely to have a palliative care consultation
(31.4% vs. 44.2%; standardized difference,
0.27).

BFS

The BFS was completed by 28,062 close
contacts of eligible patients (48.8%).
Response rates differed slightly but
statistically significantly (P <0.001) by
category, with the highest response rate in
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Table 1. Characteristics of Veterans Affairs Patients Who Died during Acute Hospitalization

Age, mean (SD), yr
Sex, M
Race
African American
White
Asian and other
Unknown
Next of kin
Spouse
Parent
Child
Sibling
Other
Elixhauser index, mean (SD)
High-complexity facility*
Length of terminal hospitalization
Under 3 d
3-6.9d
7-13.9d
14 d or longer
Number of care transitions’
None
One
Two
Three or more
Palliative care consultation in last
90 d of life
Do-not-resuscitate order*
Chaplain visit with patient/family®

All Decedents No-ICU Care ICU-Only Care Standardized

(N =57,550) (n=18,157) (n=11,111) P Value Difference
72.5 (11.8) 75.5 (12.1) 70.1 (11.4) <0.001 0.46
56,226 (97.7) 17,764 (97.8) 10,819 (97.4) 0.010 0.03
11,017 (19.1) 3,182 (17.5) 2,256 (20.3) <0.001 0.07
41,770 (72.6) 18,547 (74.6) 7,902 (71.1) 0.08
919 (1.6) 248 (1.4) 216 (1.9) 0.04
3,844 (6.7) 1,180 (6.5) 737 (6.6) 0.00
22,897 (39.8) 7,032 (38.7) 4,669 (42.0) <0.001 0.07
2,227 (3.9) 572 (3.2) 518 (4.7) 0.08
18,466 (32.1) 6,315 (34.8) 3,226 (29.0) 0.12
7,714 (13.4) 2,187 (12.0) 1,570 (14.1) 0.06
6,246 (10.9) 2,051 (11.3) 1,128 (10.2) 0.04
10.6 (9.8) 11.9 (10.1) 10.0 (9.8) <0.001 0.20
49,798 (86.5) 14,758 (81.3) 9,940 (89.5) <0.001 0.23
13,061 (22.7) 5,343 (29.4) 4,313 (38.8) <0.001 0.20
14,861 (25.8) 5,766 (31.8) 2,915 (26.2) 0.12
14,6061 (24.4) 4,308 (23.7) 2,057 (18.5) 0.13
15,567 (27.0) 2,740 (15.1) 1,826 (16.4) 0.04
21,508 (37.4) 11,539 (63.6) 9,969 (89.7) <0.001 0.65
17,091 (29.7) 4,468 (24.6) 998 (9.0) 0.43
9,447 (16.4) 1,445 (8.0) 116 (1.0) 0.34
9,504 (16.5) 705 (3.9) 28 (0.3) 0.25
21,881 (38.0) 8,017 (44.2) 3,486 (31.4) <0.001 0.27
22,459 (84.3) 7,316 (87.5) 4,228 (82.0) <0.001 0.15
23,429 (66.3) 6,837 (60.9) 4,396 (65.0) <0.001 0.09

All values are shown as n (%) unless otherwise noted.
*Low complexity includes Veterans Affairs facility levels 2 and 3. High complexity includes levels 1a to 1c.
TChanges in physical location or specialty of primary care team. Transitions for ICU patients include transfers from one ICU setting to another (e.g., from a

medical ICU to a surgical ICU or vice versa).
*Data from 2010 to 2012 only.
SData from 2010 to 2013 only.

the no-ICU category (51.3%) and the
lowest in the ICU-only category (46.3%).
Standardized differences between patients
with BFS respondents and patients without
respondents were small. Only spouse
and child respondent proportions had a
standardized difference >0.20. There were
also differences in Elixhauser score, facility
complexity, and length of terminal
hospitalization. Similar differences between
respondents and nonrespondents were
observed for no-ICU patients and ICU-only
patients (see Table E3).

In adjusted models, respondents
of decedents receiving ICU-only care
compared with those of decedents receiving
no-ICU care more commonly reported
overall excellent care (56.6% vs. 48.1%;
P < 0.001), and more commonly responded
favorably across all eight secondary
outcomes (Table 2). For example,
respondents of decedents receiving ICU-

only care more commonly reported care
always consistent with patient and family
preferences (78.7% vs. 72.4%; P < 0.001)
and pain controlled (51.3% vs. 46.7%;

P <0.001). In unadjusted analyses, all BFS
measures were more commonly rated as
optimal for patients receiving ICU-only
care, with differences in all measures being
smaller than in adjusted analyses (see
Tables E4 and E5).

For patients receiving mixed care,
increased time in the ICU was associated
with higher adjusted family ratings of
care (Figure 2). In comparison with
decedents with < 25% ICU care, decedents
with >75% ICU care more commonly
reported excellent overall care (53.6% for
>75% time vs. 44.0% for < 25% time;

P <0.001), care consistent with preferences
(76.7% for >75% vs. 68.1% for < 25%;

P <0.001), pain controlled (50.1% for
>75% vs. 44.8% for < 25%; P < 0.001),
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and all other outcomes. Both categories

of mixed care had lower ratings than
ICU-only care for most measures,
including overall care. Mixed care with
death outside the ICU had a higher
proportion report overall excellent care
than did for mixed care with death in ICU.
Other comparisons between the two
categories of mixed care were not
significant (see Table E6).

Sensitivity Analyses

Sensitivity analyses revealed no changes in
the significance or direction of effects. First,
in models comparing care by category

for decedents with no care transitions,
ICU-only care had statistically superior
proportions of favorable ratings on all
measures compared with no-ICU care (see
Table E7). Second, models limited to
complex facilities yielded similar results (see
Table E8). Third, omitting palliative care
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Table 2. Adjusted Measures of Quality of End-of-Life Care Based on a Bereaved Family Survey

Overall rating of care was excellent
Pain was controlled

Staff always provided care that patient and family

wanted

Staff always treated patient with kindness and respect

Staff always took time to listen

Staff always provided emotional support before death
Staff always provided emotional support after death

Staff always kept patient and family informed
Staff always provided spiritual support

No-ICU Care (n=9,314)*

1 (47.0-49.2)
7 (45.6-47.9)
4 (71.4-73.5)

(76.1-78.0)
(65.7-67.8)
(53.8-56.0)
(60.2-62.4)
(61.4-63.6)
55.2 (54.1-56.3)

48.
46.
72.
77.1
66.8
54.9
61.3
62.5

ICU-Only Care (n=5,141) P Value
56.6 (55.1-58.1) <0.001

51.3 (49.6-53.0) <0.001
78.7 (77.4-80.1) <0.001

82.4 (81.1-83.6) <0.001

73.8 (72.4-75.3) <0.001

62.1 (60.5-64.6) <0.001
68.0 (66.5-69.5) <0.001

70.6 (69.2-72.1) <0.001

61.1 (59.6-62.7) <0.001

Percentage and 95% confidence intervals are shown. Values were adjusted for age, sex, race, next of kin, Elixnauser comorbidities, length of admission,
number of care transitions, palliative care consultation last 90 days of life, fixed year, and facility effects, and they were weighted for nonresponse.
*One patient was excluded because of missing covariate data. Number for specific outcomes will differ based on item nonresponse.

consultation as a covariate did not change
the magnitude, direction, or significance of
comparisons (see Table E9). Fourth,
outcomes were similar when limiting
analyses to patients with chronic, serious
illness, except that the difference in spiritual
care was rendered nonsignificant in this
subgroup (see Tables E10 and E11). Finally,
excluding postoperative patients did not
affect the main results (see Table E12), and
comparisons restricted to postoperative
patients generally produced similar

80% A
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S
1
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(9]

N
1

[e2]

N

o~
1

()]

(3]

*
1

50% A

Percent of Respodnents Reporting Outcome

I

. 1

45%

results, albeit with small sample sizes
(see Table E13).

Discussion

In a multiyear national cohort of VA acute
care decedents, ICU care during terminal
hospitalization was associated with higher
family ratings of end-of-life care quality.
ICU-only care was associated with higher
global ratings of care, as well as higher

{

40%
25% or less

26 - 50%

51-75% Greater than 75%

Percentage of terminal admission in ICU

ratings of emotional support,
communication, and pain control. For
patients with mixed care, an increasing
percentage of time in ICU care was
associated with higher ratings across all
measures. Confidence in these results is
enhanced by their consistency across
different methods of classifying the exposure
variable and multiple sensitivity analyses,
and by the observation that the magnitudes
of the associations were uniformly stronger
following multivariable adjustment.

—@— Overall care was excellent
Patient was pain free or pain was controlled

—@— Care always what patient and family wanted
Staff always treated patient with kindness
and respect

—@— Staff always took time to listen

—@— Staff always provided emotional support
before death
Staff always provided emotional support
after death

—@— Staff always kept patient and family informed

—@— Staff always provided spiritual support

Figure 2. Adjusted Bereaved Family Survey responses in relation to percentage of time in ICU for patients with mixed care. Adjusted proportion of
respondents reporting the outcome of interest is shown in relation to the percentage of time the decedent received ICU care. Error bars indicate 95%

confidence intervals.
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There are several reasons why the
quality of end-of-life care may be viewed
more favorably, on average, among family
members of patients cared for in ICUs. First,
clinical staff ratios are higher in ICUs than
other acute care settings. Past work has
suggested that higher nursing ratios may
improve outcomes in hospitals and nursing
homes (32-34). Second, ICU staff may have
more experience with end-of-life care given
their patient population. ICUs have been
the focus of significant research and
guidelines on end-of-life care (35-37).
Greater experience may translate into
improved communication and symptom
management. Third, family members of
patients receiving ICU care may take solace
in knowing that all reasonable efforts to
extend life were attempted. These structural
characteristics of the setting of care were
deliberately not included in our models
because they may lie on the causal pathway
with the outcomes of interest. These factors
may outweigh other characteristics of ICUs
that could lead to worse patient and family
experiences, such as the burdens and
intensity of interventions commonly
provided in ICUs. However, more work
is needed to understand the mediators
of high-quality end-of-life care for
hospitalized patients because we also found
that surrogates of patients receiving mixed
care more commonly reported excellent
overall care when death occurred outside
the ICU. Apart from the setting of death,
other factors, such as unexpected changes
in clinical course prompting ward-to-ICU
transfers, may influence the end-of-life
experience.

A noteworthy secondary finding was
the high rate of uncontrolled pain. Across
ICU and non-ICU care, respondents
reported high ratings of emotional support,
spiritual support, and preference-consistent
care. Yet these same respondents indicated
that approximately half of all patients were
uncomfortable due to pain. This finding is
consistent with prior work suggesting high
unmet needs for symptom management
near the end of life (28, 38).

Our study extends prior work relating
site of death to the quality of end-of-life care
by exploiting a unique source of population-
level data from the VA that combines family
ratings of care with granular data on
hospitalizations. In-hospital deaths have
been associated with lower quality than
deaths in hospice or nursing facilities (9, 20).
However, hospital-based deaths remain

common in the United States (39, 40) and
even more common in peer nations (1). Yet
few studies have examined the association
between ICU care and the quality of end-
of-life care among acute-care decedents,
particularly with rich family-reported data
on patient-centered outcomes. One prior
study of VA nursing homes using the BFS
separated ICU decedents from those dying
in non-ICU acute care, but this study did
not directly compare ICU and non-ICU
and looked only at the final location of care
(20). A second study reported separate ICU
and hospital bereavement scores, but only
for cancer decedents followed at seven
outpatient locations and again without
linking to characteristics of terminal
hospitalization (9).

Understanding the association between
ICU care and the end-of-life experience
for hospital decedents has important
implications for patients. Ideally, we could
eliminate nonbeneficial hospitalizations
near the end-of-life, whether or not they
include ICU use. However, predictions of
the timing of death are imperfect (41-43),
and not every end-of-life hospitalization or
ICU stay is preventable (44). Seriously ill
patients weighing the advantages and
disadvantages of an ICU admission benefit
from knowing how ICU care might affect
the end-of-life experience for themselves
and their families. Thus, while we continue
to identify ways to reduce acute care
deaths, we should simultaneously seek to
understand what elements of ICU-based
care improve the end-of-life experience and
then extrapolate those lessons to hospital
wards.

A key strength of this study is the use of
a family rating instrument endorsed by the
National Quality Forum to assess end-of-life
care (26). Although such ratings are subject
to recall bias, other measures commonly
used to assess end-of-life care quality, such
as rates of palliative care consultation,
documentation of advance care planning,
and other process measures, may not
capture the patient and family experience.

Our study also has limitations. First,
findings may not generalize beyond the VA
system. The inclusion of more than 100
facilities nationally helps mitigate this
concern. Moreover, the VA, as the largest
integrated health system in the United
States, offers lessons on care processes and
outcomes for end-of-life care in other health
systems. Although the VA has invested in
improving end-of-life care, it has done so
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across multiple settings of care, not just in
ICUs (45). However, further understanding
how ICU-based care may improve quality
for hospitalized patients near the end of life
will require nationally representative data
on family perceptions of care for hospital
decedents outside the VA setting. Second,
bereavement scores may imperfectly
reflect actual differences in pain control,
communication, and other facets of care.
However, biases due to outcome
misclassification are likely nondifferential
across exposure groups, and, if so, the
direction of bias would be toward the null.
Third, we cannot rule out the possibility
that unmeasured patient-level, family-level,
or facility-level factors confound these
results, although use of facility-fixed effects
substantially reduces the possibility of
facility-level confounding. The finding that
ICU-only included a smaller proportion
of seriously ill patients than did no-ICU,
for example, may suggest that ICU
differentially included those patients for
whom intensive care was preference-
concordant. However, the aforementioned
robustness of results across multiple
exposure definitions and sensitivity
analyses, and the larger observed
differences in care quality after adjustment
for potential confounders, all reduce the
likelihood of bias.

Finally, slightly under half of patients
had surrogates who completed the BES
survey, and patients represented by
respondents versus nonrespondents differed
along multiple characteristics. Although we
adjusted for nonresponse, we cannot
exclude the possibility, for example, that
more satisfied next of kin were more likely to
respond to the survey than less satisfied
individuals. Still, such bias would tend to
affect absolute estimates rather than relative
estimates between exposure groups. We
would not expect differential bias across
exposure groups and indeed found that
observed differences between respondents
and nonrespondents were similar for no-
ICU and ICU-only patients.

Conclusions

Given the costs and burdens associated with
ICU care, and evidence that many patients
and families prefer death at home, our data
do not suggest that ICU use should be
promoted near the end of life. Our results
only apply to ICU use conditional on
in-hospital death. Rather, our results
suggest that ICU use specifically, as
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opposed to in-hospital death more
generally, may not be an appropriate
measure of poor-quality end-of-life care
or a fajlure of care provision for patients
dying in the hospital. Perhaps more

importantly, these findings suggest that
instead of focusing on decreasing ICU
deaths, efforts should be made to improve
end-of-life care in hospital wards and other
care settings, perhaps using insights into

what aspects of ICU care lend value to this
experience.

Author disclosures are available with the text
of this article at www.atsjournals.org.
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