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CARING FOR THE
CRITICALLY ILL PATIENT

End-of-Life Practices in European
Intensive Care Units
The Ethicus Study
Charles L. Sprung, MD
Simon L. Cohen, MD
Peter Sjokvist, MD
Mario Baras, PhD

Context While the adoption of practice guidelines is standardizing many aspects of patient
care, ethical dilemmas are occurring because of forgoing life-sustaining therapies in intensive care and are dealt with in diverse ways between different countries and cultures.
Objectives To determine the frequency and types of actual end-of-life practices in
European intensive care units (ICUs) and to analyze the similarities and differences.

Hans-Henrik Bulow, MD
Seppo Hovilehto, MD
Didier Ledoux, MD
Anne Lippert, MD
Paulo Maia, MD
Dermot Phelan, MD

Design and Setting A prospective, observational study of European ICUs.
Participants Consecutive patients who died or had any limitation of therapy.
Intervention Prospectively defined end-of-life practices in 37 ICUs in 17 European
countries were studied from January 1, 1999, to June 30, 2000.
Main Outcome Measures Comparison and analysis of the frequencies and patterns of end-of-life care by geographic regions and different patients and professionals.

Wolfgang Schobersberger, MD
Elisabet Wennberg, MD, PhD
Tom Woodcock, MB, BS
for the Ethicus Study Group

W

HILE THE PRINCIPLE THAT

dying patients should be
treated with respect and
compassionisbroadlyaccepted among health care professionals,
medical practices for end-of-life care differaroundtheworld.IntheUnitedStates,
medicine has moved from a paternalistic model to one that promotes autonomy
and self-determination.1,2 Patient expectations and preferences now help shape
end-of-life practices, limiting the use of
technologies that may prolong dying
rather than facilitate recovery.1,2 In Europe, patient-physician relationships are
still somewhat paternalistic.3-5
Different cultures and countries deal
in diverse ways with the ethical dilemFor editorial comment see p 820.

Results Of 31417 patients admitted to ICUs, 4248 patients (13.5%) died or had a limitation of life-sustaining therapy. Of these, 3086 patients (72.6%) had limitations of treatments (10% of admissions). Substantial intercountry variability was found in the limitations and the manner of dying: unsuccessful cardiopulmonary resuscitation in 20% (range,
5%-48%), brain death in 8% (range, 0%-15%), withholding therapy in 38% (range,
16%-70%), withdrawing therapy in 33% (range, 5%-69%), and active shortening of
the dying process in 2% (range, 0%-19%). Shortening of the dying process was reported
in 7 countries. Doses of opioids and benzodiazepines reported for shortening of the dying
process were in the same range as those used for symptom relief in previous studies. Limitation of therapy vs continuation of life-sustaining therapy was associated with patient
age, acute and chronic diagnoses, number of days in ICU, region, and religion (P⬍.001).
Conclusion The limiting of life-sustaining treatment in European ICUs is common
and variable. Limitations were associated with patient age, diagnoses, ICU stay, and
geographic and religious factors. Although shortening of the dying process is rare, clarity between withdrawing therapies and shortening of the dying process and between
therapies intended to relieve pain and suffering and those intended to shorten the dying process may be lacking.
www.jama.com
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mas arising as a consequence of the
wider availability of life-sustaining
therapies.3,4,6 Some have not adopted the
Western emphasis on patient autonomy or methods of terminating life
support.3,4,6 In the past, patients died in
intensive care units (ICUs) despite ongoing aggressive therapy.7 Theoretical
discussions7 and attitudes of critical care
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professionals concerning these issues
have been reported. 4 , 8 , 9 In North
America, observational studies documenting physician behavior have noted
changes in the modes of patient
deaths 10-17 and an earlier abandonment of life-sustaining treatments.10 Although European observational studies have demonstrated withholding or
withdrawing of life-sustaining treatments in 6% to 13.5% of patients admitted to the ICU and in 35% to 93%
of dying patients, the results have come
from individual countries.5,17-21 The
overall incidence of end-of-life practices in European ICUs is not known.
Furthermore, no studies have been conducted to date comparing different European countries or regions to verify
whether reported variations from questionnaire respondents4 are accurate.
End-of-life actions in ICUs include
withholding or withdrawing lifesustaining therapies,5,7-21 and in Europe, community studies have described active euthanasia in the
Netherlands22 and Belgium.23 At the
time this study was conducted, euthanasia was legally practiced in only 1 European country, but withdrawing lifesustaining therapies was common.5,19,21
It is not known whether regional variations in attitudes toward use of euthanasia has any influence on local ICU
practice.
The objectives of this large multicenter study were to observe and describe actual end-of-life practices in
ICUs of several European countries, to
determine their overall incidence, to
document variations in the pattern of
practice, and to analyze similarities and
differences in terms of variables that
might explain the findings.
METHODS
Study Population

All consecutive adult patients admitted to the ICU who died or had any
limitation of life-saving interventions
in the ICU from January 1, 1999, to
June 30, 2000, were studied prospectively. Patients were followed until discharge from ICU, death, or 2 months
from the decision to limit therapy.

Definitions of End-of-Life
Categories

End-of-life categories were defined prospectively to enable the classification of
each patient into 1 of 5 mutually exclusive categories: cardiopulmonary resuscitation (CPR); brain death; withholding life-sustaining treatment;
withdrawing life-sustaining treatment; and active shortening of the dying process. Withholding treatment was
defined as a decision that was made not
to start or increase a life-sustaining intervention. Patients not undergoing
CPR were classified as withholding
therapy. Withdrawing treatment was defined as a decision that was made to actively stop a life-sustaining intervention presently being given. Active
shortening of the dying process was defined as a circumstance in which someone performed an act with the specific
intent of shortening the dying process; these acts did not include withholding or withdrawing treatment although withholding or withdrawing
could occur prior to SDP. Examples included an intentional overdose of narcotics, anesthetics, or potassium chloride. Cardiopulmonary resuscitation was
defined as a death despite use of ventilation and cardiac massage, that is,
failed or unsuccesful CPR. Brain death
was defined as a documented cessation of cerebral function and meeting
the criteria for brain death.
The term “shortening of the dying
process” was used instead of active euthanasia because Dutch investigators insisted that the term “active euthanasia” could not include most ICU
patients who could not request the action. Several other terms were considered, but shortening of the dying process was accepted by all investigators
as it describes the intent, the action that
occurs, and is a more neutral term that
physicians might more readily record.
In addition, as some investigators might
still be reluctant to admit to shortening of the dying process, another question was added to evaluate the highest
possible incidence of actions that might
be considered active euthanasia (although most of these actions were prob-

©2003 American Medical Association. All rights reserved.

ably not active euthanasia). For each patient, physicians were asked whether
any other action (not forgoing therapy)
taken to relieve patient suffering may
have contributed to the patient’s death.
In each institution, the senior intensivist responsible for patient care and for
end-of-life decisions determined the endof-life practice and was responsible for
filling out the study data form. A hierarchy for categorizing patients used the
more active mode of limitation if more
than 1 was recorded. Patients were classified as “withhold” only if that was the
sole limitation made, as “withdraw” if
treatment was both withheld and withdrawn, and as “shortening of the dying
process” if withholding or withdrawing and shortening of the dying process decisions were involved. Patients
who died without a treatment limitation either underwent CPR that was unsuccessful or were diagnosed with brain
death. If a patient underwent successful CPR before withholding or withdrawing life-sustaining therapies, or was
considered brain dead after withholding or withdrawing therapies, the patient was categorized as withholding or
withdrawing according to the prioritization given above.
Ethical and Legal Considerations

No interventions or treatments were
given, withheld, or withdrawn from patients as part of this observational study.
Countries and centers were coded for
the purpose of anonymity and study patients were numbered consecutively to
ensure confidentiality and to allow clinicians to report practices of questionable legality. Individual institutional
ethics committee approval with a waiver
of informed consent was required and
obtained from each participating institution. Potential French centers could
not participate as they could not obtain approval from their ethics committee.
Study Centers and Data Collection

National representatives of the Ethics
Section of the European Society of Intensive Care Medicine were asked to coordinate the study for each country and
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find several other ICUs in each respective country from a variety of institutions. Coordinators finalized definitions, data forms, and procedures
(including a manual) for the study, and
then met with principal investigators
from each national center to explain the
study, to describe inclusion and exclusion criteria, and to instruct on how to
complete the forms. The forms were
tested for reliability by giving them to
investigators to complete for hypothetical test cases initially and again after 2
weeks. Agreement between the initial
and repeat administrations was evaluated by  coefficient of reliability, an interrater measure of agreement beyond
chance. A value of 0.75 is considered
excellent agreement, values between
0.40 and 0.75 are taken to represent fair
or good agreement. Values of coefficients were above 0.6. Additional procedures to improve validity and consistency included actual test cases from
centers before the study started, concurrent audit and feedback throughout the study, case audits, site visits, and
an Internet site with frequently asked
questions and meetings among investigators. Not all centers enrolled patients during the entire 18-month study.
The study data form included patient and institutional characteristics. Patient characteristics were sex, age, religious affiliation, ICU admission
diagnosis, chronic disorders, type of endof-life category, specific therapies limited, the method of shortening of the dying process (if relevant), whether
interventions (other than forgoing lifesustaining treatments or shortening of
the dying process) to relieve patient suffering may have contributed to patient
mortality, and dates and times of (1) ICU
admission, (2) death or discharge, and
(3) decisions to limit therapy. Institutional data included country, hospital
mortality rate, number of ICU admissions, practice (academic or nonacademic [private, public, or other]), and
physician religious affiliation.
Statistical Analyses

Countries were divided into 3 geographic regions prior to data analysis:

northern (Denmark, Finland, Ireland,
the Netherlands, Sweden, and United
Kingdom), central (Austria, Belgium,
Czechia, Germany, and Switzerland),
and southern (Greece, Israel, Italy, Portugal, Spain, and Turkey). The mean
number of ICU admissions per month
was used to categorize each institution
by its turnover as small (ⱕ30), intermediate (31-60), or large (ⱖ61). The institutional variable practice was dichotomized into academic/nonacademic.
For each patient the main outcome
variable was the end-of-life category.
Univariate associations of end-of-life
categories with the nonnumerical variables, sex, diagnosis, chronic disorder, region, practice, and religion were
tested using the 2 test. When any cell
had an expected frequency less than 5,
an exact P value substituted the asymptotic one routinely calculated. Time
lapse between 2 events (length of stay
in the ICU, time from ICU admission
until first limitation, time from the first
decision to limit treatment until death,
or time from the decision for the most
active form of limitation of therapy until death) were shown to be in all cases
very skewed and significantly deviated from normality by Lilliefors test.
Descriptive statistics for those variables include medians and interquartile range (IQR), and differences among
groups determined by region, practice, or religion were tested using the
nonparametric Kruskal-Wallis rank test.
A multiple logistic regression was
used to examine and test the associations of the odds for treatment limitations with the factors age, sex, diagnosis, chronic disorder, ICU length of stay,
region, practice, and turnover. The outcome variable was the dichotomy “any
limitation” (including withholding,
withdrawing, or shortening of the dying process) vs “failed CPR.” Collinearity of physician’s religion and region
prevented the inclusion of both variables in the model. The cumulative
probability of death as a function of time
from the most active limitation adjusted for age, sex, diagnosis, practice,
turnover, and region was obtained using a Cox proportional hazards model.
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Statistical analyses were performed
using SPSS version 10 (SPSS Inc, Chicago, Ill) and StatXact version 4 (StatXact-Cytel Software Corp, Cambridge,
Mass). A test was considered significant if P⬍.05. All P values reported are
2-sided. Funding sources had no involvement in the above methods.
RESULTS
During the study, 31417 patients (range,
111-3118 patients per center) were admitted to ICUs in 37 centers located in
17 countries over 13.5 months (range,
1-18 months). Of the 31417 patients,
4280 died or had life-sustaining treatments limited in some fashion. Of the
4280 patients, 32 were excluded, 27
were younger than 13 years old or were
of unknown age, and 5 had no end-oflife information. Thus 4248 patients
(13.5% of those admitted to ICUs) comprised the study population. Patient
characteristics including age, sex, ICU
admission diagnoses, religion, and mortality are shown in TABLE 1.
Limitation of life-sustaining therapy
occurred in 3086 (72.6%) of 4248 patients, that is, 9.8% of ICU admissions
and 76.0% of dying patients
(3086/4058). The frequency of the different end-of-life categories together with
the mortalities and range of percentages in the countries for the 4248 patients are shown in TABLE 2. Of the 3086
patients, 2734 (88.6%) received mechanical ventilation and at least 1815
(58.8%) were receiving vasopressor
agents at the first limitation of therapy.
Withholding preceded or accompanied withdrawal of therapy in 1335 of
1398 patients (95.4%) who underwent
withdrawing treatment. All patients who
underwent shortening of the dying process already had previous therapies withheld or withdrawn. Shortening of the dying process was used at 9 centers in 7
countries. A large proportion of the patients who underwent shortening of the
dying process was reported in 1 center.
Of the 94 patients who underwent shortening of the dying process, types of
medications were available for all patients and doses used for shortening of
the dying process were available for 50
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patients. Treatment modalities used for
the patients who underwent shortening of the dying process included administration of opiates or benzodiazepines alone or in combination, with 4
patients also receiving muscle relaxants and 6 receiving barbiturates. Potassium chloride was not used in any of
the shortening of the dying process cases.
The most commonly used opiate was
morphine (administered to 73 patients
alone or combination), ranging from 5
to 200 mg. The most commonly used
benzodiazepine was diazepam (administered to 54 patients alone or
combination), ranging from 20 to 200
mg. The most common combination was
morphine and diazepam (administered to 43 patients). The median dosage for morphine was 13.4 mg/h and for
diazepam was 13.8 mg/h. Doses of opiates and benzodiazepines were no higher
than mean doses used with withdrawing treatment in previous studies12,14 in
22 of the 50 patients and were within
the ranges of doses used in all but 5 patients. In 8 of 94 patients, the drug doses
given would unlikely lead to death.
Withdrawal of endotracheal tubes occurred in 17 of 94 patients (18.1%) who
underwent shortening of the dying process and 125 (8.9%) of 1398 patients
who underwent withdrawal of treatment (P=.01). None of these withdrawals occurred in patients who received
muscle relaxants. One hundred thirtynine of 2992 patients (4.6%) who did not
undergo shortening of the dying process had actions taken other than forgoing therapies, which were classified by
investigators as given to relieve patient
suffering but which may have contributed to patient mortality.
The median (IQR, 25th to 75th percentiles) length of stay in the ICU for
all study patients was 4.0 (1.0-11.1)
days, and the median (IQR) time from
ICU admission until the first limitation was 2.8 (0.6-9.8) days. The median
(IQR) time from the first decision to
limit treatment until death was 14.7
(2.9-54.7) hours. The median (IQR)
time from the decision for the most
active form of limitation of therapy until
death was 6.6 (1.5-31.7) hours for all

patients, 14.3 (2.2-67.1) hours for withholding, 4.0 (1.0-17.2) hours for withdrawing, and 3.5 (1.5-8.5) hours for
shortening of the dying process
(P⬍.001) patients. The predicted probability of death over time for the different limitations, adjusted for age, sex,
diagnosis, practice, turnover, and region
is shown in the FIGURE. The respective
probabilities of death within 24, 48, and
72 hours were 50%, 61%, and 68% for
withholding, 80%, 89%, and 93% for
withdrawing, and 93%, 97%, and 99%
for shortening of the dying process.
The distribution of patients by region was 1505 (35.4%) in the northern, 1209 (28.5%) in the central, and
1534 (36.1%) in the southern region.
The frequency of the end-of-life categories by region is shown in Table 2.
In the southern European countries,
CPR was used more (30.1%) and withdrawing (17.9%) and shortening of the
dying process (0%) were used less frequently than those in the central
(17.9%, 33.8%, 6.5%) or northern
(10.2%, 47.4%, 0.9%) countries
(P⬍.001). The median (25th-75th percentiles) length of stay in the ICU was
2.3 (0.8-7.2) days in the northern countries, significantly shorter than those in
the central and southern countries (5.0
[1.6-13.1] days and 5.9 [1.6-13.9] days,
respectively; P⬍.001). The median time
(IQR) from ICU admission until the
first limitation was 1.6 (0.4-5.2) days
in the northern, 3.3 (0.7-11.7) days in
the central, and 5.7 (1.5-13.8) days in
the southern countries (P⬍.001).

Withdrawal of life-sustaining treatment occurred more often if the physician was Catholic (41.2%), had no religious affiliation (35.6%), or Protestant
(44.4%) (based on completed questionnaires) than if they were Jewish (15.7%),
Greek Orthodox (13%), or Moslem
(23.7%) (P⬍.001) (TABLE 3). Use of
CPR and withholding treatment showed
Table 1. Study Population (N = 4248)
Characteristics
Age, mean (SD [range]), y
Sex, No. (%)*
Male
Female
Patients by country
region, No. (%)
Northern
Central
Southern
ICU admission disorders,
No. (%)
Respiratory
Cardiovascular
Neurologic
Gastrointestinal
Surgery
Sepsis
Trauma
Metabolic
Hematologic
Multiple organ
system failure
Other
Missing
Patient religion, No. (%)
Catholic
Protestant
Greek Orthodox
Jewish
Islam
None
Unknown
Other
Outcome
Lived
Died

63 (17 [13-98])
2587 (60.9)
1658 (39.1)
1505 (35.4)
1209 (28.5)
1534 (36.1)
937 (22.1)
730 (17.2)
656 (15.4)
591 (13.9)
426 (10.0)
403 (9.5)
283 (6.7)
117 (2.8)
38 (0.9)
28 (0.7)
14 (0.3)
25 (0.6)
1346 (31.7)
861 (20.3)
334 (7.9)
243 (5.7)
117 (2.8)
118 (2.8)
1159 (27.3)
70 (1.6)
190 (4.5)
4058 (95.5)

*Information for 3 patients is missing (N = 4245).

Table 2. Frequencies of Patient End-of-Life Categories by Region (N = 4248)*
Patients, No (%)
Active
Withholding
Withdrawing Shortening of
Life-Sustaining Life-Sustaining
the Dying
Treatment
Treatment
Process

Unsuccessful
CPR

Brain
Death

Region
Northern (n = 1505)
Central (n = 1209)
Southern (n = 1534)

154 (10.2)
217 (17.9)
461 (30.1)

48 (3.2)
92 (7.6)
190 (12.4)

575 (38.2)
412 (34.1)
607 (39.6)

714 (47.4)
409 (33.8)
275 (17.9)

14 (0.9)
79 (6.5)
1 (0.1)

Total (N = 4248)

832 (19.6)

330 (7.8)

1594 (37.5)

1398 (32.9)

94 (2.2)

5-48

0-15

16-70

5-69

0-19

100

100

89

99

100

Range between
countries, %
Hospital mortality, %

Abbreviation: CPR, cardiopulmonary resuscitation.
*P⬍.001, 2 test for the association between region and end-of-life practice. Brain death was excluded from the analysis.
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differences based on physician’s religion. Patient religious affiliations were
Catholic (30%), Protestant (24%), Jewish (6%), Greek Orthodox (6%), none
(3%), Moslem (2%), other (2%), and unknown (27%). Differences in CPR use,
withholding, and withdrawing therapy
based on patient religious affiliations
were similar to those found for physicians (data not shown). Multivariate
analyses revealed more withholding and
withdrawing therapies than use of CPR
as patient age and days in ICU in-

Figure. Probability of Death Over Time for
Withholding, Withdrawing, or Active
Shortening of the Dying Process (SDP)
Shortening of the Dying Process (SDP)

Cumulative Probability of Death

1.0

Withdraw

0.8
0.6

Withhold

0.4
0.2
0
0

3

6

9

12

15

Days Since Most Severe Limitation to Death
No. at Risk
SDP
94
Withdraw 1192
Withhold 1542

2
80
491

0
42
385

0
33
320

0
25
285

0
24
263

Adjusted RR (relative risk): 2.3 for withdraw (95% confidence interval [CI], 2.2-2.6), and 3.8 for shortening
of the dying process (95% CI, 3.1-4.8). Risks are relative to withhold and adjusted for age, sex, diagnosis,
practice, turnover, and region. The RR for shortening
of the dying process relative to withdraw is 1.6 (95%
CI, 1.3-2.0). Probabilities and adjusted RR obtained
from a Cox proportional hazard regression model.

creased, in northern countries, in ICUs
with intermediate patient turnover, and
in patient acute and chronic diagnoses
(TABLE 4). Withholding treatment alone
also was more common than CPR use
in northern and central countries
(P⬍.001).
COMMENT
This is the first observational study to
date to evaluate multiple countries for
the various ICU end-of-life practices,
to examine religion as a factor in endof-life practices, to study time to death
after different types of therapeutic limitations, and to speculate about a lack
of clarity between therapies intended
to relieve pain and suffering in patients and those intended to shorten the
dying process or cause death.
The study demonstrates that end-oflife actions are routine in European
ICUs. Life support was limited in 73%
of study patients and 10% of ICU admissions. Both withholding and withdrawing of life support seem to be accepted by most European intensivists
while shortening of the dying process,
despite occurring in a few cases, remains rare. The study provides useful
data for physicians and families for approximate times to death after various
limitations. This information should
help those involved with the dying patient prepare for the inevitable outcome.
The choice of limiting therapy rather
than continuing life-sustaining therapy

Table 3. Distribution of End-of-Life Practices by Physician’s Religion*
No. (%)
Physician’s
Religion
Catholic
Protestant

Withholding
Withdrawing Active Shortening
Total No. Unsuccessful Life-Sustaining Life-Sustaining
of the Dying
of Patients
CPR
Treatment
Treatment
Process
1415
854

317 (22.4)
84 (9.8)

450 (31.8)
380 (44.5)

583 (41.2)
379 (44.4)

Greek Orthodox
Jewish
Islam

277
369
38

109 (39.4)
60 (16.3)
14 (36.8)

131 (47.3)
251 (68.0)
15 (39.5)

37 (13.4)
58 (15.7)
9 (23.7)

None
Unknown/other

878
87

209 (23.8)
39 (44.8)

338 (38.5)
29 (33.3)

313 (35.6)
19 (21.8)

18 (2.1)
0

3918

832 (21.2)

1594 (40.6)

1398 (35.7)

94 (2.4)

Total

65 (4.6)
11 (1.3)
0
0
0

Abbreviation: CPR, cardiopulmonary resuscitation.
*P⬍.001, 2 test for the association between physician’s religion and end-of-life practice. Brain death and religion unknown/
other categories were excluded from the analysis.
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was related to patient age, acute and
chronic diagnoses, number of days in
ICU, frequency of patient turnover, region, and physician religion. Previous
studies have shown greater limitations
for elderly patients,14,17,18,21 severity of illness scores,5,17,21 length of ICU stay,14,18,21
and certain diagnostic categories such
as cirrhosis, severe cardiac and respiratory failure, organ system failure, cancer, and cardiac arrests.5,18 The greatest
frequency of limitations in the present
study occurred for acute neurologic diseases and human immunodeficiency virus for chronic disorders. The northern region had more limitations,
decreased CPR use, less time until a limitation of treatment was determined, and
perhaps consequent shorter ICU stays.
Regional differences may be related to
religious differences that were closely intertwined.
Physician and patient religion
showed significant differences in use of
end-of-life therapies. These differences may be because of the varying religions and cultures of European countries. A large US study failed to show
regional differences.13 Religious affiliation was not evaluated, 13 but the
greater differences in Europe may be related to more religious homogeneity
within European countries than the
United States. Responses to bioethical
issues have been shown to vary
throughout Europe.24 In the only other
large international multicenter study on
ICU practices, differences in CPR directives were observed depending on
country; religion was not evaluated.17
Religious affiliations have been shown
to influence physician attitudes toward withdrawal of life support in hypothetical situations.4,22,25 Catholic physicians were less willing to withhold or
withdraw therapy4,22,25 ; and in 1 study,
Jewish physicians were more willing to
limit therapy 8 and in another study less
willing.25 The present study demonstrated that physicians who were Protestant, Catholic, or with no religion
more frequently used withdrawal of lifesustaining treatments than physicians
who were Greek Orthodox, Jewish, or
Moslem. A previous Israeli study with
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only Jewish physicians demonstrated
only withholding and no withdrawing
of life-sustaining treatments.20
Several factors account for the great
variability in the end-of-life categories
between countries. First are the different religions and cultures noted herein.
Second, physician values and practices seem to differ from country to
country.3,4,6 Major variations were noted
for both continuation and limitation of
life-sustaining treatment. The rate for
CPR use was 48% and for withdrawing treatment 5%, which may indicate
inordinate continuation of treatment,
whereas rates for CPR use of 5% and
for withdrawing of 69% may signify insufficient energetic care. Cook et al17
have noted variability in medical centers within cities. Another possible explanation for the differences between
countries and regions may relate to the
difference in case mix. Finally, the variability may be related to the ongoing
evolution of end-of-life practices7,10 occurring at different rates and to different degrees among various countries.13
The conventional ethical view is that
there is no moral distinction between
withholding and withdrawing lifesustaining therapies.26,27 This belief is
not universal,11 and some health care
professionals are more reluctant to
withdraw than withhold therapies.4,8
This study indicates that both withdrawing and withholding of life support have widespread acceptance in Europe. The present study, however,
demonstrates clinical differences between withholding and withdrawing
treatments: withdrawal of therapy was
associated with earlier and more frequent mortality. Previous studies in
which questionnaires were used or
which had smaller numbers of patients led to similar conclusions.5,28 Another possible explanation for this finding is that withdrawal of therapy
occurred in more unstable patients.
At the time of this study, euthanasia was illegal in all European countries, although legally pardoned in the
Netherlands. A previous study also
noted euthanasia in Belgium,23 but evi-

dence of euthanasia in ICU practice was
not available. This study confirms that
active shortening of the dying process, although reported in the ICUs of
7 countries, remains rare. One possible reason for the infrequent use of

active shortening of the dying process
in ICUs may be the dependency of ICU
patients on life support. Withdrawing
or withholding life-support often leads
to death thus minimizing any perceived need for shortening of the dy-

Table 4. Logistic Regression of Any Limitation of Therapy (Witholding Life-Sustaining
Treatment, Withdrawing Life-Sustaining Treatment, or Actively Shortening the Dying Process)
vs Unsuccessful Cardiopulmonary Resuscitation on Patient Variables (Age, Sex, and Acute
Diagnosis, Chronic Disorder, and Days in ICU) and ICU Characteristics (Turnover, Practice,
and Region)*
Age
Days in ICU
Sex
Male
Female
Region
Southern
Central
Northern
Turnover
Large
Intermediate
Small
Practice
Nonacademic
Academic
Acute diagnosis
Surgery
Neurologic
Respiratory
Cardiovascular
Gastrointestinal
Metabolic
Trauma
Sepsis
Other
Chronic disorder
None
Cancer
AIDS/HIV
CVA
Hepatic failure
Congestive heart failure
COPD
Cardiovascular
Neurologic, cognitive, muscular
Pulmonary
Kidney, urinary system
Digestive system
Immunologic system
Miscellaneous

Patients, No. (%)†
3857 (100)

OR (95% CI)‡
1.02 (1.01-1.02)

P Value
⬍.001

3857 (100)

1.03 (1.02-1.04)

⬍.001

2338 (60.6)
1519 (39.4)

1
1.11 (0.93-1.33)

.24

1314 (34.1)
1112 (28.8)
1431 (37.1)

1
3.84 (2.91-5.07)
7.39 (5.77-9.47)

⬍.001
⬍.001

1798 (46.6)
1517 (39.3)
542 (14.1)

1
2.03 (1.57-2.63)
1.07 (0.81-1.41)

⬍.001
.63

605 (15.7)
3252 (84.3)

1
1.25 (0.97-1.62)

.09

413 (10.7)
467 (12.1)
912 (23.6)
706 (18.3)
583 (15.1)
111 (2.9)
193 (5.0)
396 (10.3)
76 (2.0)

1
7.18 (4.81-10.73)
2.22 (1.62-3.03)
1.47 (1.09-1.97)
2.33 (1.68-3.24)
1.98 (1.09-3.59)
1.92 (1.26-2.93)
2.85 (1.97-4.14)
1.74 (0.96-3.17)

⬍.001
⬍.001
.01
⬍.001
.02
.002
⬍.001
.07

686 (17.8)
504 (13.1)
36 (0.9)
139 (3.6)
53 (1.4)
266 (6.9)
424 (11.0)
849 (22.0)
155 (4.0)
121 (3.1)
78 (2.0)
148 (3.8)
38 (1.0)
360 (9.3)

1
2.66 (1.90-3.73)
10.66 (3.55-32.01)
1.64 (0.99-2.72)
3.94 (1.49-10.43)
1.49 (1.02-2.18)
1.91 (1.37-2.68)
1.52 (1.15-1.99)
1.82 (1.11-3.00)
3.20 (1.77-5.81)
1.29 (0.72-2.31)
3.42 (2.02-5.77)
1.04 (0.49-2.21)
1.57 (1.12-2.19)

⬍.001
⬍.001
.55
.006
.04
⬍.001
.003
.02
⬍.001
.39
⬍.001
.91
.01

Abbreviations: CI, confidence interval; COPD, chronic obstructive pulmonary disease; CVA, cerebrovascular accident;
HIV, human immunodeficiency virus; ICU, intensive care unit; OR, odds ratio.
*Patients were excluded if they did not have information for all variables or were considered brain dead.
†Percentages may not add up to 100% due to rounding.
‡For the continuous variables, the OR equals the relative change in the OR when the variable is increased by 1 unit.
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ing process. The fact that all shortening of the dying process therapies were
preceded by withholding or withdrawing and that the time course until death
was similar for shortening of the dying process and withdrawing might
mean that a process of withdrawal is observed for a while and then actions are
taken to shorten the life of the patient.
If physicians were shortening the dying process from the outset, a quicker
death may have been observed.
Whether or not shortening of the dying process is considered euthanasia is
controversial. Active euthanasia includes the intent to cause death plus the
action that causes death. The purpose
of shortening of the dying process was
to specify an action that directly caused
the intentional death of the patient. Discussions with investigators reporting
shortening of the dying process decisions confirmed that hastening death
was the intention in all shortening of the
dying process cases. A small number of
physicians have used shortening of the
dying process for intent, but without actions causing death most likely because the definition for shortening of the
dying process emphasized the intent to
shorten the dying process without specifying (except for examples) specific actions required to cause death. The majority of cases of shortening of the dying
process can be equated with euthanasia as physicians showed intent and actions that caused death.
The distinction between therapies intended to relieve pain and suffering and
those intended to shorten the dying process or hasten death may not be so clear
or easily determined. Differentiation may
be difficult as intentions are subjective
and private and only self-reporting or an
analysis of extreme actions will be determinant.29 In fact, most end-of-life decisions have multilayered intentions that
are complex, ambiguous, and often contradictory.30 It is unclear how many physicians around the world who withdraw treatments and give therapies to
relieve pain or suffering also intend to
shorten the dying process. Some physicians give much larger doses of medications than are required for relief of pain

or suffering so that the patient can die
with dignity, but do not call this euthanasia. The present findings that doses of
opioids and benzodiazepines reported for
shortening of the dying process treatment with the intent to cause death were
in the same range as those used for symptom relief in earlier studies12,14 and leading to death within similar times as in
patients undergoing withdrawing treatment, leads to the speculation that the
distinction between treatments to cause
death and to relieve suffering in dying patients may be unclear. It is recognized
that absolute doses may not be indicative of euthanasia as prior exposure, tolerance, and duration of medications are
important. That the distinction is not
sharp is further supported by the fact that
5% of the patients (not receiving shortening of the dying process treatment) received therapies that may have contributed to mortality, raising the possibility
that the adjunct drugs contributed to
death in some non–shortening of the
dying process cases too.
Strengths of the present study include the prospective design and enrollment of a large number of consecutive
patients from 37 ICUs in 17 countries,
evaluation of all limitations and deaths
in all admitted patients, analysis of the
apparent reasons for the findings, and
direct reporting of actions rather than
theoretical responses to a questionnaire. Anonymity and contemporaneous documentation probably resulted in
honest and more accurate reporting.
However, the present study has limitations. The patients studied may not be
representative of the ICU population of
each European country. Since only 1 to
4 centers participated from each country, it was recognized a priori that the
participating ICUs did not necessarily
represent the practices of all ICUs in that
country. Therefore, regions were evaluated. In addition, participants by their
special interest in ethical issues may not
necessarily share the attitudes of unselected ICU physicians. Severity scores of
the patients were not analyzed. Underreporting of practices for fear of legal
ramifications cannot be excluded. The
findings of the present study do reflect
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what physicians from different countries say they do.4
Despite the importance of end-oflife physician practices, many related
questions remain unanswered. For instance, what are the perspectives of physicians, nurses, patients, and families regarding the ICU and potential dying
experiences in different countries with
different cultures? The present group
has started such a study. Only with
knowledge of actual physician behavior, such as that observed in this study,
can future studies hope to ask the appropriate questions and then can proper
public debate occur.
Author Affiliations: Department of Anesthesiology
and Critical Care Medicine, Hadassah Hebrew University Medical Center, Jerusalem, Israel (Dr Sprung);
Department of Medicine, University College of London, London, England (Dr Cohen); Department of
Anesthesiology, Orebro University Hospital, Orebro,
Sweden, (Dr Sjokvist); Department of Social Medicine, Hadassah Hebrew University Medical Center,
Jerusalem (Dr Baras); Department of Anesthesiology,
University Hospital of Glostrup, Glostrup, Denmark
(Dr Bulow); Department of Anesthesiology, South
Karelia Central Hospital, Lappeenranta, Finland (Dr
Hovilehto); Department of Anesthesiology and Intensive Care Medicine, University of Liege, Liege, Belgium (Dr Ledoux); Department of Anesthesiology,
Herlev University Hospital, Herlev, Denmark (Dr Lippert); Department of Intensive Care, Hospital Geral
Santo Antonio, Porto, Portugal (Dr Maia); Department of Intensive Care, Mater Hospital University
College, Dublin, Ireland (Dr Phelan); Division for
General and Surgical Intensive Care Medicine, University Hospital Innsbruck, Innsbruck, Austria (Dr
Schobersberger); Department of Anesthesia and
Intensive Care, Sahlgrenska University Hospital,
Gothenburg, Sweden (Dr Wennberg); Critical Care
Directorate, Southampton University Hospitals NHS
Trust, Southampton, United Kingdom (Mr
Woodcock). Dr Sjokvist is now with Huddinge University Hospital, Stockholm, Sweden.
Author Contributions: Study concept and design:
Sprung, Cohen, Sjokvist, Baras, Lippert, Maia, Schobersberger, Woodcock.
Acquisition of data: Sprung, Cohen, Sjokvist, Baras,
Bulow, Ledoux, Maia, Phelan, Schobersberger,
Wennberg, Woodcock.
Analysis and interpretation of data: Sprung, Cohen,
Sjokvist, Baras, Bulow, Hovilehto, Maia, Schobersberger, Wennberg, Woodcock.
Drafting of the manuscript: Sprung, Cohen, Woodcock.
Critical revision of the manuscript for important intellectual content: Sprung, Cohen, Sjokvist, Bulow,
Hovilehto, Ledoux, Lippert, Maia, Phelan, Schobersberger, Wennberg, Woodcock.
Statistical expertise: Baras.
Obtained funding: Sprung, Cohen.
Administrative, technical, or material support: Sprung,
Cohen, Sjokvist, Baras, Phelan, Wennberg.
Study supervision: Sprung, Cohen, Baras, Bulow.
Administrative Coordinating Center (UK): S. Cohen
(coordinator), C. Matejowsky (coordinating nurse).
Scientific Coordinating Center (Israel): C. Sprung
(coordinator), B. Piperno (administrator), J. Benbenishty (coordinating nurse), T. Worner (coordinating
physician), A. Avidan (Internet Webmaster and database manager), M. Baras (statistician).

©2003 American Medical Association. All rights reserved.

Downloaded from www.jama.com by guest on April 7, 2009

END-OF-LIFE PRACTICES IN EUROPEAN INTENSIVE CARE UNITS
Steering Committee: C. Sprung, S. Cohen, L. Epstein, D. Miranda, F. Lemaire, and G. Van Steendam.
Ethicus Investigators: Austria: University Hospital Innsbruck, Innsbruck (W. Schobersberger, D. Fries). Belgium: University of Liege, Liege (M. Lamy, P. Damas,
J-L Canivet, D. Ledoux); University Hospital Gasthuisberg; Leuven (P. Lauwers). Czechia: Charles University Hospital, Pilsen (I. Novak), Aro Masarykova Nemonice, Usti nad Labem, (D. Nalos). Denmark: Herlev
University Hospital, Herlev (A. Lippert); University Hospital of Glostrup, Glostrup (H-H Bulow, H. Christensen, L. Q. Christensen); Arhus University Hospital, Arhus (M. Wanscher). Finland: South Karelia
Central Hospital, Lappeenranta (S. Hovilehto, S. Seittenranta, A. Ahokainen). Germany: Martin Luther University Halle-Wittenberg, Halle (K. Werdan, C. Kuhn);
Friedrich-Schiller-Universitat, Jena (K. Reinhart, M.
Brauer). Greece: Evangelismos Hospital, Athens (A. Armaganidis); Agia Olga Hospital of Nea Ionia, Athens
(N. Maguina); University Hospital of Ionnina, Ionnina (G. Nakos, H. Tsagaris). Ireland: Mater Hospital,
University College, Dublin (D. Phelan, B. Marsh, N.

Collins). Israel: Hadassah Hebrew University Medical
Center, Jerusalem (C. L. Sprung, Y. Weiss, P. Levin);
Soroka Hospital, Beer-Sheva (A. Fisher, G. Gurman);
Shaarei Zedek Medical Center, Jerusalem (M. Hersch).
Italy: University of Rome “La Sapienza,” Rome (G.
Conti); Policlinico San Matteo, Pavia (A. Braschi, A.
Palo). the Netherlands: VU Hospital, Amsterdam (L.
G. Thijs, P. Scholten, P. Spronk, S. Simsek). Portugal:
Hospital Geral Santo Antonio, Porto (P. Maia, F. Rua);
Hospital Pulido Valente, Lisboa (L. Ferreira, L. Telo);
UCIP—Hospital de S. Marcos, Braga (E. Oliveira, G.
Gomes, J. E. Oliveira); Hospital de S. Jose, Lisboa (R.
Rodrigues, J. Salcher). Spain: Hospital del Mar, Barcelona (F. Solsona); Hospital Gregorio Maradon,
Madrid (C. Bouza-Alvarez); Hospital General de Castello, Castello (R. Abizanda, S. Mas). Sweden: Orebro University Hospital, Orebro (P. Sjokvist, A. Nydahl, L. Berggren); Sahlgrenska University Hospital,
Gothenburg (E. Wennberg). Switzerland: Hopital Cantonal Universitaire de Geneve, Geneva (B. Ricou, M.
Diby); Ospedale Regionale di Lugano, Lugano (R.
Malacrida, A. Canonica, G. Vanini); Kantosspital Basel,

Basel (R. Ritz, M. Grob). Turkey: University of Istanbul, Istanbul (F. Esen, S. Tugrul, O. Kutlay, G. Korfali,
F. Kahveci). United Kingdom: University College London, London (S. Cohen, C. Matejowsky); Western General Hospital, Edinburgh (C. Wallis); Southampton University Hospitals NHS Trust, Southampton (T.
Woodcock, K. de Courcy-Golder).
Funding/Support: This study was funded by the European Concerted Action project and by the European Commission (contract PL 963733); the Chief Scientist’s Office of the Ministry of Health, Israel (grant
4226); and the OFES Switzerland/Biomed (grant
980271). The study also received funding by the European Society of Intensive Care Medicine and the Walter F. and Alice Gorham Foundation Inc.
Disclaimer: This article does not represent the opinion of the European Commission and the Commission
is not responsible for any use of the published data.
Acknowledgment: We, along with the investigators, acknowledge the devoted coordinating activities and technical support of Barbara Piperno and the
editing of Lawrence Jacobs.

12. Wilson WC, Smedira NG, Fink C, McDowell JA,
Luce JM. Ordering and administration of sedatives and
analgesics during the withholding and withdrawal of
life support from critically ill patients. JAMA. 1992;
267:949-953.
13. Prendergast TJ, Claessens MT, Luce JM. A national survey of end-of-life care for critically ill patients. Am J Respir Crit Care Med. 1998;158:11631167.
14. Keenan SP, Busche KD, Chen LM, McCarthy L,
Inman KJ, Sibbald WJ. A retrospective review of a large
cohort of patients undergoing the process of withholding or withdrawal of life support. Crit Care Med.
1997;25:1324-1331.
15. Keenan SP, Busche KD, Chen LM, ESmail R, Inman KJ, Sibbald WJ. Withdrawal and withholding of
life support in the intensive care unit: a comparison
of teaching and community hospitals. Crit Care Med.
1998;26:245-251.
16. Hall RI, Rocker GM. End of life care in the ICU:
treatments provided when life support was or was not
withdrawn. Chest. 2000;118:1424-1430.
17. Cook DJ, Guyatt G, Rocker G, et al. Cardiopulmonary resuscitation directives on admission to intensive care unit: an international observational study.
Lancet. 2001;358:1941-1945.
18. Vincent JL, Parquier JN, Preiser JP, et al. Terminal
events in the intensive care unit: review of 258 fatal cases
in one year. Crit Care Med. 1989;17:530-533.
19. Turner JS, Michell WL, Morgan CJ, Benatar SR.
Limitation of life support: frequency and practice in a
London and a Cape Town intensive care unit. Intensive Care Med. 1996;22:1020-1025.
20. Eidelman LA, Jakobson DJ, Pizov R, Geber D,
Leibovitz L, Sprung CL. Forgoing life-sustaining treatment in an Israeli ICU. Intensive Care Med. 1998;24:
162-166.
21. Esteban A, Gordo F, Solsona JP, et al. Withdraw-

ing and withholding life support in the intensive care
unit: a Spanish prospective multi-center observational study. Intensive Care Med. 2001;27:17441749.
22. Van der Maas BJ, Van der Wal, Haver Kate I, et
al. Euthanasia, physician-assisted suicide and other
medical practices involving end of life in the Netherlands, 1990-1995. N Engl J Med. 1996;335:16991705.
23. Delliens L, Mortier F, Bilsen J, et al. End-of-life decisions in medical practice in Flanders, Belgium: a nationwide survey. Lancet. 2000;356:1806-1811.
24. McHaffie HE, Cuttini M, Brolz-Voit G, et al. Withholding/withdrawing treatment from neonates: legislation and official guidelines across Europe. J Med
Ethics. 1999;25:440-446.
25. Christakis NA, Asch DA. Physician characteristics associated with decisions to withdraw life support. Am J Public Health. 1995;85:367-372.
26. President’s Commission for the Study of Ethical
problems in Medicine and Biomedical and Behavioral
Research. Deciding to Forego Life-Sustaining Treatment: Ethical, Medical and Legal Issues in Treatment Decisions. Washington, DC: US Government
Printing Office; 1983.
27. American Thoracic Society. Withholding and withdrawing life-sustaining therapy. Am Rev Respir Dis.
1991;144:726-731.
28. Sprung CL, Eidelman LA, Pizov R, et al. Influence of alterations in forgoing life-sustaining treatment practices on a clinical sepsis trial. Crit Care Med.
1997;25:383-387.
29. Truog RD, Cist AFM, Brackett SE, et al. Recommendations for end of life care in the intensive care
unit: The Ethics Committee of the Society of Critical
Care Medicine. Crit Care Med. 2001;29:2332-2348.
30. Quill TE. The ambiguity of clinical intentions.
N Engl J Med. 1993;329:1039-1040.

REFERENCES
1. Teres D. Trends from the United States with end
of life decisions in the intensive care unit. Intensive
Care Med. 1993;19:316-322.
2. Task Force on Ethics of The Society of Critical Care
Medicine. Consensus Statement on the ethics of foregoing life-sustaining treatments in the critically ill. Crit
Care Med. 1990;18:1435-1439.
3. Richter J, Eisenmann M, Zgonnika E. Doctors’ authoritarianism in end of life treatment decisions: a comparison between Russia, Sweden and Germany. J Med
Ethics. 2001;27:186-191.
4. Vincent JL. Forgoing life support in western European intensive care units: the results of an ethical questionnaire. Crit Care Med. 1999;27:1626-1633.
5. Ferrand E, Robert R, Ingrand P, Lemaire F. Withholding and withdrawing of life support in intensive
care units in France: a prospective survey. Lancet. 2001;
357:9-14.
6. Klessig J. The effect of values and culture on lifesupport decisions. West J Med. 1992;157:316-322.
7. Sprung CL, Eidelman LA, Pizov R. Changes in forgoing life-sustaining treatments in the United States:
concern for the future. Mayo Clin Proc. 1996;71:512516.
8. The Society of Critical Care Medicine Ethics Committee. Attitudes of critical care medicine professionals concerning forgoing life-sustaining treatments. Crit
Care Med. 1992;20:320-326.
9. Cook D, Guyatt GH, Jaeschke R, et al. Determinants in Canadian health care workers of the decision to withdraw life support from the critically ill.
JAMA. 1995;273:703-708.
10. Prendergast TJ, Luce JM. Increasing incidence of
withholding and withdrawal of life support from the critically ill. Am J Respir Crit Care Med. 1997;155:15-20.
11. Sprung CL, Eidelman LA. Worldwide similarities
and differences in the forgoing of life-sustaining treatments. Intensive Care Med. 1996;22:1003-1005.

©2003 American Medical Association. All rights reserved.

(Reprinted) JAMA, August 13, 2003—Vol 290, No. 6

Downloaded from www.jama.com by guest on April 7, 2009

797

