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Rationale: Most deaths in the intensive care unit (ICU) involve
withholding or withdrawing multiple life-sustaining therapies, but
little is known about how to proceed practically and how this process
affects family satisfaction.

Objectives: To examine the duration of life-support withdrawal and its
association with overall family satisfaction with care in the ICU.
Methods: We studied family members of 584 patients who died in an
ICU at 1 of 14 hospitals after withdrawal of life support and for whom
complete medical chart and family questionnaires were available.
Measurements and Main Results: Data concerning six life-sustaining
interventions administered during the last 5 days of life were collected.
Families were asked to rate their satisfaction with care using the Family
Satisfactioninthe ICU questionnaire. For nearly half of the patients (271/
584), withdrawal of all life-sustaining interventions took more than
1 day. Patients with a prolonged (>1 d) life-support withdrawal were
younger, stayed longer in the ICU, had more life-sustaining interven-
tions, had less often adiagnosis of cancer, and had more decision makers
involved. Among patients with longer ICU stays, a longer duration in
life-support withdrawal was associated with an increase in family satis-
faction with care (P = 0.037). Extubation before death was associated
with higher family satisfaction with care (P = 0.009).

Conclusions: Withdrawal of life support is a complex process that
depends on patient and family characteristics. Stuttering withdrawal
is a frequent phenomenon that seems to be associated with family
satisfaction. Extubation before death should be encouraged if possible.

Keywords: critical care; withdrawal of life support; end-of-life care;
palliative care

Because of the severity of illness of patients who enter the
intensive care unit (ICU), it represents a setting where death is
common. Approximately one-fifth of all deaths in the United
States occur in or soon after a stay in the ICU (1-3) and half of
the patients who die in a hospital were in an ICU during their last
3 days of life (1). Nevertheless, dying in this setting is not what
most people say they would prefer when asked about preferences
for end-of-life (EOL) care (4), and death in the ICU is consid-
ered by most as impersonal, invasive, and unnecessarily prolong-
ing life by technological means (4-6). Moreover, because the
“culture of the ICU” is oriented toward saving lives and not
toward helping patients die, excellent palliative care may be
particularly difficult to achieve in this setting (7-9).

Studying patient-assessed outcomes about end of life in the
ICU is challenging. Symptoms, treatment preferences, and sat-
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AT A GLANCE COMMENTARY

Scientific Knowledge on the Subject

No prior studies have examined the association between the
timing of withdrawal of life support and indicators of quality
of care.

What This Study Adds to the Field

This study demonstrates that “stuttering withdrawal” is
common in the intensive care unit and associated with
family satisfaction with care.

isfaction with care cannot be easily evaluated from the patient’s
perspective because of the patient’s critical condition (10, 11).
Therefore, family and clinicians are important evaluators, and
their assessments and satisfaction are an integral part of the
complex process of improving EOL care (12). Moreover,
achieving higher family satisfaction with EOL care in the ICU
is important, because satisfaction and mental health of relatives
can be affected by the quality of a loved one’s EOL care (13).

Many investigators have shown that most deaths in the ICU
involve withholding or withdrawing multiple life-sustaining
therapies (14-22). Decisions concerning withdrawal of life sup-
port encompass difficult emotional and ethical questions that
affect patients, family members, and care providers (23). Even
though critical care clinicians are frequently confronted with
these decisions, there is little empirical research that provides
evidence about how to proceed practically (24, 25). In partic-
ular, few studies have addressed the issue of the time sequence
of withdrawal of life support in the ICU (14, 26, 27). Clinicians
sometimes decide to withdraw a life-sustaining therapy while
continuing other active life-sustaining therapies (24); this partial
approach to withdrawing life support may suggest some lack of
certainty or consistency in the approach to EOL treatment (14,
24). There is little evidence of the frequency of this phenom-
enon currently, although this method of incremental withdrawal
of life-sustaining therapies, also called stuttering withdrawal,
has been considered by some authors as a marker of suboptimal
quality of care (14, 24).

We sought to describe the time sequence and the duration of
withdrawal of life support at the end of life and its association
with overall family satisfaction, as measured by the Family
Satisfaction in the ICU (FS-ICU) survey (28). We hypothesized
that prolonged (stuttering) withdrawal is associated with a lower
level of overall satisfaction with care among families. In addition,
we hypothesized that extubation after withdrawal of ventilation
would be associated with increased family satisfaction (25).

METHODS

Population and Setting

We used data from an ongoing cluster randomized trial aimed at
improving EOL care for ICU patients in 15 hospitals in Seattle or
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Tacoma, Washington. Data consisted of baseline assessments (before
the intervention) at 14 of the hospitals (2 university-affiliated teaching
hospitals, 3 community-based teaching hospitals, and 9 community-
based, nonteaching hospitals) for which chart abstraction and ques-
tionnaire data were available at the time of this analysis. The study
protocol was approved by institutional review boards at the University
of Washington and each participating hospital.

All patients dying in the ICU or within 24 hours of discharge from
the ICU were screened for eligibility. Patients who died in full life
support were excluded from this analysis, because the aim was to focus
on patients for whom a decision about withdrawal of life support was
made. Potential patients were identified using ICU admission and
discharge logs, and enrollment took place between August 2003 and
May 2006. Patient medical records were reviewed by trained chart
abstractors using a standardized chart abstraction protocol. Through-
out the study, 5% of charts were randomly coreviewed to ensure
greater than 95% agreement on the abstracted data elements. In-
formation about the time (nearest day) of withdrawal of six life-support
therapies or interventions during the last 5 days of life as well as data
on patient demographics, clinical variables, and EOL care processes
were collected from medical records. These interventions were only
considered as withdrawn if there was documentation in the medical
record that the intervention was withdrawn with the expectation that
the patient would die. Interventions that were stopped because the
indication for the intervention had resolved were not considered
withdrawn for purposes of this analysis. Duration of withdrawal of life
support was computed by calculating the number of days between
when the first life-sustaining intervention was withdrawn to the day on
which the last life-sustaining intervention was withdrawn.

Analysis of Sequence and Duration of Withdrawal
of Life Support

First, the time sequence of withdrawal of life support was described by
comparing the last day of each intervention (measured as days before
death or transfer) with the last day of all life-sustaining interventions
using multiple Wilcoxon signed rank tests for paired data. Bootstrap
analysis was used to obtain a confidence interval of the mean number
of days before death that an intervention was last used because it
required no assumptions about the underlying distribution. Second,
linear regression was used to test for the association between mean
duration of withdrawal of life support and patient and family character-
istics. Wilcoxon signed rank tests and Mann-Whitney U tests were used
to confirm the results obtained if the distribution of the outcome
variable was not approximately normal.

Analysis of Family Satisfaction with Care

One to two months after the patient’s death, family members were
asked to rate their satisfaction using the FS-ICU questionnaire, a 34-
item validated questionnaire (6, 28-30). The instrument has been used
in several Canadian and U.S. studies (31-35), and recently we de-
veloped a validated scoring method for the FS-ICU (30). The associ-
ations between duration of withdrawal of life support and family
satisfaction scores, as well as associations between whether the patient
was intubated or extubated at the time of death and family satisfaction
scores, were explored using a multivariate adjusted linear regression
model. We also examined whether the use of noninvasive positive-
pressure ventilation in the last week of life was associated with family
satisfaction using the same linear regression approach. Finally, a mul-
tivariate logistic regression model was used to explore the factors
associated with extubation before death. Analyses were conducted
using Stata version 9.0 (StataCorp, College Station, TX), and statistical
significance was defined as a P < 0.05.

Additional details on methods concerning study design, survey
instruments, chart abstraction, and statistical analyses are available in
the online supplement.

RESULTS

During the observation period, 2,003 consecutive patients who
died in the ICU or within 24 hours of discharge from the ICU
were screened for eligibility, and among those, 824 family
questionnaires were available (41% response rate), represent-

ing 824 patients. Both chart abstractions and family question-
naires were available for 774 patients. Five hundred and eighty-
four patients’ families were included after excluding patients
who died in the setting of full support.

Table 1 summarizes patients’ demographics and character-
istics. Mean age was 72.4 years (SD, 14.0; range, 19-99 yr) with
a predominance of whites (90.6%) and males (61.0%). The me-
dian length of stay in the ICU was 4 days (interquartile range
[IQR], 2-8; range, 1-75 d) and most of the patients died in the
ICU (90.7%) rather than after a transfer out of the ICU. Dur-
ing the last 5 days of life, the median number of life-support
therapies/interventions was four (IQR, 3-4; range, 1-6); most of
the patients received laboratory services (98.5%), mechanical
ventilation (82.5%), and intravenous hydration (75.5%), and,
less frequently, vasopressors (52.2%), tube feeding (32.7%), or
renal replacement therapy (9.3%).

The average time sequence of withdrawal of life support at
the end of life is shown in Figure 1, which represents the mean

TABLE 1. CHARACTERISTICS OF STUDY POPULATION

Patient Characteristics n % or Mean (Range)
Total sample 584
Age, mean yr (SD, range) 72.4 (14.0, 19-99)
Female 223 39.0
Race/ethnicity
White 444 90.6
Asian/Pacific Islander 22 4.5
Native American/Alaskan 1 0.2
Black/African American 16 3.3
Hispanic 2 0.4
Multiple 5 1.0
Missing 94 —
Insurance status
Private/commercial 168 32.9
Government (VA) 73 14.3
Medicare 228 44.7
Medicaid 30 59
None 11 2.2
Missing 74 —
Hospital LOS, median in days 584 6 (3-12; 1-157)
(IQR, range)
ICU LOS, median in days 584 4 (2-8; 1-75)
(IQR, range)
Primary diagnosis
Cardiovascular 112 19.7
Infectious 83 14.6
Respiratory 128 22.5
Gastrointestinal and hepatic 42 7.4
Neurologic 72 12.7
Trauma 42 7.4
Cancer 42 7.4
Miscellaneous 47 8.3
Missing 16 —
Died in the ICU 529 90.7
Life-sustaining therapies/interventions
during last 5 days of life
Ventilation 482 82.5
Laboratory tests 575 98.5
Vasopressors 305 52.2
Tube feeding 191 32.7
Hydration 441 75.5
Renal replacement therapy 54 9.3
Ventilation last week of life
Intubated, not extubated 72 13.5
Intubated, extubated, no NIPPV 281 52.7
Intubated, extubated, NIPPV 27 5.1
Not intubated, NIPPV 53 9.9
Not ventilated 100 18.8
Missing 51 —

Definition of abbreviations: ICU = intensive care unit; IQR = interquartile range;
LOS = length of stay; NIPPV = noninvasive positive-pressure ventilation.
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Figure 1. Time sequence of life-sustaining therapies/
interventions withdrawal. Mean and 95% confidence
intervals of the mean of duration between therapy/in-
tervention interruption and death or transfer (confidence
intervals obtained by bootstrap analysis). RRT = renal
replacement therapy.

duration between withdrawal of a therapy or intervention and
death or transfer. A matrix of P values from Wilcoxon matched-
pairs signed rank tests (Table 2) confirmed that ventilation was
withdrawn significantly later than any other intervention, pre-
ceded in order from last to first by laboratory tests, vaso-
pressors, tube feeding, hydration, and renal replacement ther-
apy. Considerable variability existed concerning the timing of
withdrawal of vasopressors.

Slightly more than half of the patients (313/584) had all life-
sustaining interventions withdrawn the same day, indicating that
for the remaining half of the patients, life support was withdrawn
over a period of at least 2 days. Risk factors associated with
longer duration of withdrawal of life support are described in
Table 3 (patient characteristics) and Table 4 (family character-
istics and spirituality). Older patients, in particular those who
were 85 years and older, had a shorter withdrawal duration than
younger patients (P = 0.022). No significant association was found
between duration of withdrawal of life support and race or in-
surance status, although patients on Medicaid tended to have a
slightly longer withdrawal of life support (P = 0.054). Patients
with a primary diagnosis of neurologic, respiratory, and cancer
disease tended to have a shorter duration of withdrawal of life
support, whereas trauma patients experienced longer withdrawal
duration. In addition, the presence of more life-sustaining inter-
ventions in the last 5 days of life was strongly associated with
a longer duration of withdrawal of life support (P < 0.001), as was
intubation during the last week of life (P = 0.004). Patients who

TABLE 2. P VALUES FOR THE COMPARISON OF ORDER OF
WITHDRAWAL (USING WILCOXON MATCHED-PAIRS SIGNED
RANK TESTS)

P Value*
RRT Hydration  Tube Feeding  Pressors Lab
Hydration 0.32%
Tube feeding 0.141 0.0007
Pressors 0.0079 0.63 0.89
Lab <0.0001  <0.0001 0.0001 0.042
Ventilation <0.0001  <0.0001 <0.0001 <0.0001  <0.0001

Definition of abbreviation: lab = laboratory tests; RRT = renal replacement therapy.

* Corresponds to Ho: median of the differences is zero. A significant P value
(<0.01) signifies that the therapy in column was interrupted more often earlier
than the corresponding row therapy.

* Sample size for the comparison <30.

were noted as being alert during some part of their last day of
life had a shorter withdrawal of life support (P = 0.003).
Symptoms of pain noted during the last day of life tended to
be associated with a shorter withdrawal process (P = 0.034),
which was not the case for those with dyspnea (P = 0.56). The
presence of a patient’s living will did not influence duration of
withdrawal of life support.

Among family factors, the number of decision makers was
associated with duration of the withdrawal process: when more
members were involved, duration of withdrawal of life support
was longer (P = 0.001). A family conference occurred in most
of the cases in the last week of life (95.2%). However, the
timing of the family conference did not seem to have signifi-
cantly affected duration of withdrawal of life support. Finally,
when a spiritual care advisor was involved in care, duration of
withdrawal of life support tended to be longer, although it did
not achieve statistical significance (P = 0.075).

An association was present between the duration of with-
drawal of life support and FS-ICU scores in an adjusted model
(Table 5). A significant interaction was found between the
duration of withdrawal of life support and duration of stay in
the ICU and was included in the model: for each additional day
in duration of withdrawal of life support, family satisfaction
decreased for shorter-stay patients and increased for longer-stay
patients. Overall, FS-ICU scores were inversely associated with
length of stay in this model (adjusted change in mean total FS-
ICU score for each additional day of stay for patients withdrawn
from life support on the same day was —2.4%; 95% confidence
interval [CI], —3.8 to —1.0%; P = 0.001). Analyses were based
on a continuous variable for duration and, for descriptive pur-
poses, results of adjusted change in scores are presented at 50th,
75th, and 90th percentiles of duration of stay in the ICU.

During the last week of life, 74% (431/584) of the patients
were intubated, and among them, 83% (351/423, 8 missing)
were ultimately extubated; only 13% (72/576, 8 missing) of the
patients were intubated when they died. Table 6 shows factors
associated with extubation before death based on a fully
adjusted logistic regression model. Younger age, longer stay
in the ICU, and multiple life-sustaining therapies decreased the
chance that the patient was extubated. Table 7 summarizes the
association between ventilation mode at the end of life and FS-
ICU scores in an adjusted model. Intubation during the last
week of life did not seem to be associated with any of the
satisfaction scores. Among intubated patients, extubation be-
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TABLE 3. ASSOCIATION BETWEEN PATIENT CHARACTERISTICS
AND DURATION OF WITHDRAWAL OF LIFE-SUSTAINING
THERAPIES

TABLE 4. ASSOCIATION BETWEEN FAMILY CHARACTERISTICS,
FAMILY CONFERENCES, AND SPIRITUAL SERVICES AND
DURATION OF WITHDRAWAL OF LIFE-SUSTAINING THERAPIES

Withdrawal Withdrawal
Duration (d) Duration
Associated Factors n Mean SD P Value Associated Factors n Mean SD P Value
Total sample 584 1.84 1.13 No. of family decision makers 0.001
Age, yr 0.022 1 36 1.58 1.05
<65 161 1.97 1.28 2-3 434 1.77 1.06
65-74 114 1.94 1.16 >3 111 2.16 1.35
75-84 184 1.82 1.07 Documentation of family conference
=85 125 1.62 1.00 Prognosis discussed 0.16
Race/ethnicity 0.73 Yes 362 1.89 1.15
White 444 1.81 1.16 No 222 1.76 1.1
Nonwhite 47 1.81 1.14 Family wishes to WD/WH 0.18
Insurance status 0.21 Yes 519 1.86 1.15
Private/commercial 168 1.80 1.10 No 65 1.66 1.00
Government/public 73 1.96 1.26 Patient wishes to WD/WH 0.97
Medicare 228 1.76 1.06 Yes 107 1.83 1.09
Medicaid 30 2.23 1.57 No 476 1.84 1.14
None 11 2.00 1.10 Decision to WD/WH 0.84
LOS in the ICU before withdrawal of <0.001 Yes 366 1.83 1.14
life support, d No 217 1.85 1.14
0-4 375 1.71 1.04 Patient’s wishes expressed 0.36
5-9 115 1.98 1.22 Yes 258 1.79 1.08
10-14 30 2.20 1.37 No 325 1.87 117
>14 64 2.20 1.27 Family discord 0.092
Primary diagnosis category 0.066 Yes 18 2.28 1.45
Cardiovascular 112 1.95 1.16 No 565 1.82 1.1
Infectious 83 1.89 1.15 Family present at death 0.17
Gastrointestinal and hepatic 42 1.86 1.20 Yes 476 1.82 1.13
Neurologic 72 1.63 1.01 No 73 2.01 1.25
Trauma 42 2.29 1.50 Spiritual advisor involved 0.075
Respiratory 128 1.70 1.02 Yes 293 1.92 1.20
Cancer 42 1.69 1.00 No 289 1.75 1.05
Miscellaneous 47 1.96 1.16
No. of therapies/interventions <0.001 Definition of abbreviations: WD = withdrawal; WH = withhold.
1 20 1.00 —
2 69 1.36 0.71
3 185 1.56  0.86 in mean FS-ICU satisfaction with care was +62%; 95% CI, 35
‘5‘ 2;? ;?; 1;; to 78%). No significant difference in family satisfaction was
6 7 300 129 seen among patients who underwent noninvasive positive-
Ventilation pressure ventilation during the last week of life.
Intubated last week of life 0.004
Yes 431 192 1.20
No 153 1.61 0.90 DISCUSSION
Ex\t(“bated before death 51 1.9 5 0.42 Our study shows that sequential withdrawal of life support, also
es . . . . . . .
No 22 203 113 called stuttering withdrawal, is not (as previously believed)
Mental status and presence of symptoms
in the patient’s last 24 h
Alert/oriented 0003 TABLE 5. ASSOCIATION BETWEEN WITHDRAWAL DURATION
ves 183 164 1.02 OF LIFE-SUSTAINING THERAPIES AND FAMILY SATISFACTION
No 371 1.96 1.20
Pain 0.034 Duration of  Effect on
Yes 190 175 . Satisfaction Stay in the Satisfaction*
No 307 194 147 Score ICU(d) (% change’)  95% CI P Value
Dyspnea 0.56
Yes 182 1.77 1.09 Family satisfaction with care 3 -2.0 —123to 7.4 0.037
No 121 1.85 1.18 domain score (14 items) 8 3.5 -57t011.8
Living will 0.91 16 11.6 0.4 to 21.5
Yes 272 1.83 1.06 Family satisfaction with 3 -0.3 -11.1t0 9.4 0.007
No 156 1.81 decision making domain 8 6.3 —3.3to 14.9
score (10 items) 16 15.9 4.6 to 25.9
Definition of abbreviations: ICU = intensive care unit; LOS = length of stay. Family satisfaction total 3 -0.9 -10.2to 7.7 0.004
score (24 items) 8 5.3 -2.8t0 129
16 14.5 4.7 to 23.2

fore death was strongly associated with higher FS-ICU satis-
faction with care (P = 0.009), decision making (P = 0.012), and
total scores (P = 0.008). An interaction was found between
patient age and extubation and included in the model. The
change in satisfaction scores was positive in all age groups, with
a larger deviation for the 65-84-yr age group (adjusted change

Definition of abbreviations: Cl = confidence interval; ICU = intensive care unit.

* Model adjusted for age, sex, race, number of life-sustaining therapies,
intubation status, and including an interaction term with duration of stay.

" Change in mean satisfaction score for each day increase in duration of
withdrawal (a positive value corresponds to an increase in mean satisfaction
score).
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TABLE 6. ASSOCIATION BETWEEN PATIENT CHARACTERISTICS
AND EXTUBATION BEFORE DEATH

Adjusted
Risk Factors Variable Detail OR* 95% CI P Value
Age Per 10-yr increase in age 1.42 1.15-1.75 0.001
LOS in the ICU Per additional day of stay  0.94  0.91-0.97 <0.001
No. of life-sustaining Per additional therapy 0.68 0.47-0.98 0.040
therapies
Alertness Yes 0.57 0.27-1.21 0.142

Definition of abbreviations: Cl = confidence interval; ICU = intensive care unit;
LOS = length of stay.

* Model adjusted for age, sex, race, duration of stay, number of life-sustaining
therapies, and alertness status.

a rare phenomenon and occurred in nearly half of the patients
we studied who died during or shortly after a stay in the ICU.
As shown by other authors, a specific time sequence in life-
support withdrawal was found (14, 26, 27). However, such
sequences may be determined, in part, by the differing average
duration of survival after withdrawal of a specific life-sustaining
therapy. For example, sequences that include the withholding of
ventilation support first, which tends to be more determinant in
patients’ immediate survival, are by nature shorter and do not
allow as much variability in the interruption of other therapies.
However, if the sequence we observed in this study was only
determined by this selection phenomenon, we would not have
found a significant difference in the timing of withdrawal of less
supportive therapies, such as tube feeding or hydration. In
particular, the early withdrawal of renal replacement therapy,
an expensive intervention usually more determinant in imme-
diate survival than tube feeding or hydration, may have been
driven by economic and practical issues. Therefore, the se-
quence of withdrawal of life support is likely the consequence of
a complex and active process that involves clinical, emotional,
ethical, and economic issues (27, 36).

In our study, several factors were associated with a longer
duration of the withdrawal of life support process. These as-
sociations were presented in a univariate analysis, because little
was known or hypothesized about these associations a priori. Our
findings suggest that duration of withdrawal was affected by
several patient characteristics. The fact that the duration of
withdrawal of life support was increased among patients who

TABLE 7. ASSOCIATION BETWEEN VENTILATION MODE AT
THE END OF LIFE AND FAMILY SATISFACTION

Effect on
Ventilation Satisfaction

Satisfaction Score* Mode (% change)' 95% Cl P Value
Family satisfaction with care Intubation 29 —48.1to36.3 0.89
domain score Extubation* 62.2 35.3t0 77.9 0.009
(14 items) NIPPV -12.4 —-55.0t0 18.5 0.47
Family satisfaction with Intubation 20.4 —18.7 to 46.7 0.262
decision-making Extubation* 65.3 35.7 to 81.2 0.012
domain score NIPPV -13.7 —60.4to 19.3 0.46
(10 items)
Family satisfaction total score Intubation 8.0 —329to36.3 0.66
(24 items) Extubation* 60.9 34.6 to 76.7 0.008
NIPPV -10.6 —47.4t017.0 0.49

Definition of abbreviations: Cl = confidence interval; NIPPV = noninvasive
positive-pressure ventilation.

* Model adjusted for age, sex, race, duration of stay, and number of life-
sustaining therapies.

" Change in mean satisfaction score (a positive value corresponds to an
increase in mean satisfaction score).

* Model adjusted to alertness status in addition to other covariates and including
an interaction term with age group. Results are presented for 65-84-year age group.

stayed longer in the ICU or who were dependent on a higher
number of life-support therapies may indicate that this process
was influenced by the investment in care before the decision to
withdraw. Patients’ long-term prognoses may also have affected
the withdrawal process, as shown by the trend in shorter with-
drawal duration among older patients or those with a diagnosis of
cancer. These findings may indirectly support the hypothesis that
stuttering withdrawal is a manifestation of clinicians’ ambiva-
lence about the decisions to withdraw life support; when a poor
prognosis was more clearly defined, the decision to withdraw may
have been easier and less protracted. Family characteristics were
also associated with the duration of the withdrawal of life support
process, as shown by an increase in its duration when more
members were involved in the decision. This may reflect a delay
in the duration of withdrawal of life support to accommodate the
time it takes to get more people to come to agreement or simply
to be able to travel to the bedside of the patient to be in
attendance at the patient’s death.

Families tended to be less satisfied with care when their
loved one died after a long stay in the ICU. This finding may be
due to the fact that dying in the ICU is not what most people
would prefer and is often considered as impersonal, invasive,
and unnecessarily prolonging life by technological means (4-6).
A prolonged ICU stay before death may magnify this effect.
However, our results suggest that EOL care is an important part
of patients’ care in the ICU and that the duration of withdrawal
of life support is associated with family satisfaction, particularly
among those staying longer in the ICU. In this study, family
satisfaction with care in the ICU, as measured by the FS-ICU
questionnaire, was associated with the process of withdrawal of
life support at the end of life: among patients who stayed longer
in the ICU, families seemed to be more satisfied when the
process of withdrawal was longer. This finding is in the opposite
direction to our original hypothesis. A longer duration of
withdrawal of life support seems unlikely to be beneficial for
the patient, because it represents the prolongation of non-
beneficial and sometimes painful therapies in a situation in
which life-sustaining therapies are being withdrawn in anticipa-
tion of death. Moreover, the cost induced by the extra days in
the ICU is not insignificant in a time when cost-effectiveness is
an important issue for any health care setting. Nevertheless, we
found that a longer withdrawal of life support was associated
with increased family satisfaction for some family members, in
particular for those who were in the ICU longer.

One potential explanation for these findings is that families
may need time to move from a situation of maximum support
and hope to a process of EOL care, particularly for longer-stay
patients. It seems likely that, if insufficient communication or
support is offered concerning prognosis and decision making,
family members may not be ready to accept withdrawal of life
support when the decision is made. In such cases, withholding
all therapies the same day, often followed by a quick death,
could be experienced as abandonment, and some additional
days may help family members cope with and accept the process
(37). Therefore, higher satisfaction for a longer duration of
withdrawal of life support could be viewed as a surrogate
indicator of insufficient preparation or support of families
concerning EOL care. Furthermore, longer length of stay for
patients who die may also be indicative of less effective
communication (38). Our hypothesis is that stuttering with-
drawal happens as the result of incomplete decision-making
processes, but that it can also serve as a way to compensate for
the existing gap between physicians’ decisions and family
expectations: when physicians make a decision to withdraw
support, they may not have prepared the family sufficiently and
consequently physicians may stop more expensive therapies first
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and may maintain the most “life supportive” ones to have more
time to prepare and support the family. If this hypothesis is
correct, the solution for improving family experience will not be
to prolong the withdrawal of life-support process but rather to
prepare the family adequately before this process.

Another potential explanation for why patients with a shorter
length of stay had a shorter duration of withdrawal could be that,
for short-stay patients, the course of the illness was more quickly
evolving and that, consequently, there was less opportunity for
a longer duration of the withdrawal of life support. However,
because we considered the time in the ICU not as the total time
but as the duration of stay in the ICU before the withdrawal
process started, it seems less likely that time before the decision
to withdraw would have limited the duration of withdrawal itself.
Nonetheless, this is a potential explanation for these findings.

In this study, extubation before death was associated with
higher family satisfaction with care. The high extubation rate
before death in our sample suggests that most the patients can
be extubated before death and that this practice should be
encouraged when possible (25).

This study has several important limitations. First, given the
predominance of white patients, the results may not be gener-
alizable to other populations, and our ability to adjust for
factors such as minority race is limited. Second, the low
response rate to the family questionnaire, which was compara-
ble to other studies of families after the death of a patient (29,
39), could also limit the generalizability of our findings. Third,
the study was limited to the information derived from the
abstraction of patients’ chart and surveys completed by the
family members, which may not have captured some subtle
factors related to the patient’s condition or to the interaction
between families and clinicians. Finally, because this is an ob-
servational study, we cannot exclude the possibility of associa-
tions due to unmeasured confounders and we cannot determine
causality for the associations identified.

In summary, this study suggests that stuttering withdrawal of
life support is common, does not occur at random among patients
dyingin the ICU, and, atleast in some circumstances, is associated
with higher overall family satisfaction with care after a patient’s
death. Nevertheless, we believe stuttering withdrawal is a sub-
optimal way of withdrawing life support in most circumstances,
because the goals of care are likely less clear or not clearly
communicated to the team and/or family. Unfortunately, in the
context of our current standard of care, which may include poor
communication with inadequate emotional support for family
members (13, 40), stuttering withdrawal is occasionally associ-
ated with increased family satisfaction, perhaps because it gives
the family more time to come to terms with the patient’s dying.
However, we believe these results should not be taken to mean
that withdrawal should be drawn out over days in these longer
ICU stays. Rather, the goals of care should be communicated
clearly and readdressed throughout the ICU stay, and the family
should be provided with emotional support to ensure that they
have the opportunity to come to terms with the patient’s dying. In
addition, our findings support, in most cases, extubating intubated
patients before death, because it was associated with higher
family satisfaction with care scores.
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