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Abstract Purpose: To assess
physician decisions about ICU
admission for life-sustaining treat-
ments (LSTs).

Methods: Observational simulation
study of physician decisions for
patients aged >80 years. Each patient
was allocated at random to four phy-
sicians who made decisions based on
actual bed availability and existence
of an additional bed before and after
obtaining information on patient
preferences. The simulations involved
non-invasive ventilation (NIV), inva-
sive mechanical ventilation (IMV),
and renal replacement therapy after a
period of IMV (RRT after IMV).
Results: The physician participation
rate was 100/217 (46 %); males
without religious beliefs predomi-
nated, and median ICU experience

was 9 years. Among participants,
85.7, 78, and 62 % felt that NIV,
IMV, or RRT (after IMV) was war-
ranted, respectively. By logistic
regression analysis, factors associated
with admission were age <85 years,
self-sufficiency, and bed availability
for NIV and IMV. Factors associated
with IMV were previous ICU stay
(OR 0.29, 95 % CI 0.13-0.65,

p = 0.01) and cancer (OR 0.23, 95 %
CI0.10-0.52, p = 0.003), and factors
associated with RRT (after IMV)
were living spouse (OR 2.03, 95 %
CI 1.04-3.97, p = 0.038) and respi-
ratory disease (OR 0.42, 95 % CI
0.23-0.76, p = 0.004). Agreement
among physicians was low for all
LSTs. Knowledge of patient prefer-
ences changed physician decisions for
39.9, 56, and 57 % of patients who
disagreed with the initial physician
decisions for NIV, IMV, and RRT
(after IMV) respectively. An addi-
tional bed increased admissions for
NIV and IMV by 38.6 and 13.6 %,
respectively. Conclusions: Physi-
cian decisions for elderly patients had
low agreement and varied greatly
with bed availability and knowledge
of patient preferences.
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Introduction

Caring for the growing population of elderly individuals
is a major challenge throughout the world. Of 120,000
patients admitted to 57 ICUs in Australia and New Zea-
land, 13 % were at least 80 years of age, and this age
group increased by 5.6 % per year [1]. Intensivists triage
patients to admit those who are most likely to benefit from
ICU admission. In France, the overall ICU refusal rate in
two multicentre cohorts was 24 % [2, 3], similar to that in
a single-centre study from the US [4], whereas a far
higher rate of 73.3 % was found among patients aged
>80 years [5].

Triage decisions are part of everyday practice for ICU
physicians. In France, patients are admitted after an
evaluation by the ICU physician, who decides whether to
use life-sustaining treatments (LSTs) based on the clinical
situation and on any available information about the
patient’s wishes regarding LSTs. Patients and families are
most often informed of the physician’s decision but
cannot make LST decisions, except via advance direc-
tives, which few individuals have in France. Few triage
guidelines are available [6], and when they are used,
patients aged >80 years are rarely admitted [7]. Triage
decisions rest on both patient-related and organisational
factors. Age, co-morbidities, and self-sufficiency are the
main patient-related factors—together with gender and
illness severity in some cases—that affect ICU [3, 8—-10]
and emergency [11] triage decisions. Organisational fac-
tors are bed availability and circumstances of triage. In a
simulation study of an elderly patient with end-stage
cancer and acute respiratory failure, decisions varied
considerably in a heterogeneous population of intensi-
vists, emergency physicians, and ward physicians [12]. A
case-vignette study describing an incompetent elderly
patient identified differences in decisions among 897
physicians depending on age, experience, and country of
exercise [13].

The objective of this study was to assess variability
in physician admission decisions based on patient, ICU,
and hospital characteristics, with an evaluation of fixed
and random variance. We used scenarios describing
previously hospitalised elderly outpatients who were
interviewed at home about their preferences for LSTs in
the event of a future hypothetical critical illness. Having
multiple patient profiles based on real patients allowed us
to replicate triage conditions in everyday practice.

Methods
Selection of ICU physicians

A random sample of 220 physicians was taken from
members of the French Society for Critical Care, with

stratification on geographic area (Paris area vs. other).
These physicians were invited to participate in the study
in May 2011, via e-mail sent through a secure Web site
dedicated to the study. For each physician and each ICU,
we collected the characteristics listed in Resource 1 and 2
in the online material respectively.

Selection of elderly patients

The selection, characteristics and preferences of the
elderly patients are described in the first ETHICA study
report [14]. Briefly, 100 consecutive community-dwelling
elderly individuals, aged >80 years (84.8 & 3.5 years),
previously hospitalised in medical or surgical wards of the
631-bed Saint-Joseph Hospital in Paris, France, and of
volunteers residing in nursing homes or assisted-living
facilities participated in the study, in a ratio of 70/30 to
reflect the overall ratio among elderly individuals in
France. Among these individuals, 81 % were independent
for instrumental activities [15] and 71 % for activities of
daily living [16], i.e., were good candidates for ICU
admission. All participants had normal cognitive function.
Their quality of life was assessed using the WHOQOL-
BREF [17] and WHOQOL-OLD [18]. Participants were
interviewed at their place of residence about their pref-
erences for LSTs, using films showing a clinical scenario
of cardiogenic oedema requiring non-invasive mechanical
ventilation (NIV) and another of bacterial pneumonia
requiring invasive mechanical ventilation (IMV) and
followed by renal failure in the ICU requiring renal
replacement therapy (RRT after IMV). LST preferences
were collected after the patients watched both films on a
computer. Refusal rates among the patients were 27 % for
NIV, 43 % for IMV, and 63 % for RRT (after IMV) [14].

ICU physician decisions

For 1 month (June 2011), each Monday, the ICU physi-
cians received a description of one elderly patient via a
link to the website, including demographic features, co-
morbidities, and self-sufficiency measured using the
Instrumental Activities of Daily Living [15] and Activi-
ties of Daily Living [16] scores. Each patient was
randomly allocated to four physicians. Each physician
indicated whether he or she would admit the patient in the
three situations for which patient preferences had been
collected. The first situation was NIV (for cardiogenic
oedema), the second was IMV (for bacterial pneumonia
with acute respiratory failure), and the third was RRT
(after IMV) (for acute renal failure complicating the
bacterial pneumonia). Physicians made decisions assum-
ing the bed-availability in their units on the day of the
decision, then assuming an additional available bed (to
ensure that admission would be possible) (Resource 3 in
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the on-line data supplement). Finally, they made decisions
after reading a description of patient preferences. The
website was designed to prevent the physician from
changing earlier decisions. The 1-week intervals sepa-
rating the case descriptions allowed us to explore a range
of bed availabilities and working circumstances that
mimicked the real-life decision-making process. Physi-
cians not working on a study Monday could answer on the
next working day.

The Saint Joseph Hospital Ethics Committee approved
the study and waived the need for informed consent for
collecting demographics, medical history, quality of life,
and preferences of the elderly participants. All physicians
and patients participated on a voluntary basis.

Statistical analysis

No sample size calculation was performed, and the
number of patients and physicians included in the study
was based on feasibility. Characteristics of the hospitals,
ICUs, physicians, and elderly were described using
mean £+ SD or median (interquartile range) for quantita-
tive values and frequency (%) for qualitative values.
Logistic mixed models were used to identify patient, [CU
physician, hospital, and centre (ICU)-based determinants
of decisions to use LSTs. Random effects for patient, ICU
physician, hospital, and centre were tested and included to
take into account existing correlations linking patients,
physicians, ICUs, and hospitals. The estimated co-vari-
ance parameters for the patients and physicians illustrate
the residual decision variation that is not explained by the
model but can be attributed to the patients and/or physi-
cians. Then, multivariate models were built for each LST
(NIV, IMV, and RRT after IMV) by entering all the
variables yielding p values lower than 0.20 by univariate
analysis then performing backward elimination until all
variables remaining in the model yielded p values lower
than 0.05. Univariate and multivariate analyses were
performed once for decisions made without knowledge of
patient preferences and quality of life, then again for
decisions made with this knowledge. Fleiss’s kappa (k)
for multiple raters with 95 % confidence intervals (95 %
ClIs) was used to test agreement among ICU physicians
about LST decisions. However, this test assumes that the
same set of ICU physicians evaluated each patient. Values
of p lower than 0.05 were considered significant. All
statistical analyses were performed using SAS 9.3 (Cary,
NC, USA).

Results

Of the 220 invited ICU physicians, 100 (45 %) agreed to
participate, and the response rate in these 100 physicians

was 100 %. Resources 1 and 2 in the online material
report the characteristics of the 100 ICU physicians and
their hospitals. There was a predominance of males
reporting no religious beliefs, and median ICU experience
was 9 years. Most physicians worked in medical-surgical
units and half worked in university hospitals.

Physician decisions

We analysed 400 sets of ICU admission decisions (100
patients each evaluated by 4 physicians). LSTs were
indicated according to the physicians in 343/400 (85.7 %)
cases for NIV, 312/400 (78 %) for IMV, and 249/400
(62 %) for RRT (after IMV). Resource 4 (online sup-
plement) and Table 1 report the results of the univariate
and multivariate analyses, respectively, for each LST. Age
<85 years and self-sufficiency were independently asso-
ciated with decisions to use all LSTs. Location in the
Paris area was the only significant hospital-related vari-
able associated with the decision to use NIV [odds ratio
(OR) 2.91, 95 % CI 1.30-6.52, p = 0.01). Previous ICU
admission and cancer were associated with lower rates of
IMV decisions (OR 0.29, 95 % CI 0.13-0.65, p = 0.01
and OR 0.23, 95 % CI 0.10-0.52, p = 0.003), respec-
tively. A decision to use RRT (after IMV) (in patients
already in the ICU) was made more often for patients
having a living spouse (OR 2.03, 95 % CI 1.04-3.97,
p = 0.038) and less often for those having respiratory co-
morbidities (OR 0.42, 95 % CI 0.23-0.76, p = 0.004).
Finally, ICU bed availability was strongly associated with
decisions to admit patients for NIV or IMV (Table 1).
Random effects for the physicians were significant only
for RRT (after IMV) (Table 1).

Resource 5 (online supplement) and Table 2 reports
the results of the univariate and multivariate analyses,
respectively, of physician decisions made with knowledge
of patient preferences and quality of life. Factors associ-
ated with deciding to use LSTs were age <85 years; good
quality of life, especially in the environment domain; no
previous hospitalisation in the last year; and patient
preference for using LSTs. Patient preferences strongly
influenced the physician decision for IMV (OR 10.6,
95 % C16.17-18.4, p < 0.001) and RRT (after IMV) (OR
10.29, 95 % CI 4.97-21.3, p < 0.0001). For NIV, physi-
cians felt that admission was warranted regardless of
patient preferences (Table 2).

Variability in physician decisions

Figure 1 reports the level of agreement among the deci-
sions made by four different physicians for the same
patient. Agreement was extremely low for all three LSTs:
NIV (k = 0.11,95 % CI —0.11 to 0.31), IMV (x = 0.24,
95 % CI 0.08-0.41), and RRT (after IMV) (x = 0.22;
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Table 1 Factors associated with decisions to use life-sustaining
treatments (multivariate analysis)

Variables OR for 95 % CI  p value
performing
LST
Non-invasive ventilation
Patient factors
Age >85 years 0.45 0.20-0.98 0.04
IADL score (1-4) vs. 0 0.32 0.14-0.76 0.01
Centre factors
Paris area vs. other 2.91 1.30-6.52 0.01
1 available bed vs. 0 8.20 3.22-20.85 <0.0001
2 available beds vs. 0 26.63 8.32-85.23
>2 available beds vs. 0 17.61 6.03-51.41
Co-variance parameters Estimate
(SE)
Elderly 0.42 (0.40) 0.3
Physician 0.65 (0.44) 0.14
Invasive mechanical ventilation
Patient factors
Age >85 years 0.30 0.14-0.64 0.002
IADL score (1-4) vs. 0 0.23 0.10-0.52 0.0006
Previous ICU admission 0.29 0.13-0.65 0.01
Cancer 0.23 0.10-0.52 0.003
Centre factors
1 available bed vs. 0 4.89 1.99-12 <0.0001
2 available beds vs. 0 7.92 3.09-20.30
>?2 available beds vs. 0 12.41 4.49-34.26
Co-variance parameters Estimate
(SE)
Elderly 0.71 (0.40) 0.08
Physician 0.74 (0.41) 0.07

Renal replacement therapy after invasive mechanical ventilation
Patient factors

Age >85 years 0.24 0.13-0.43  <0.0001
Married vs. single/ 2.03 1.04-3.97 0.038

widowed

Previous ICU admission 0.44 0.22-0.88 0.02
Respiratory co-morbidities 0.42 0.23-0.76 0.004
IADL score (1-4) vs. 0 0.25 0.12-0.51 0.0002
Co-variance parameters Estimate

(SE)

Elderly 0.18 (0.25) 0.5

Physician 1.16 (0.40) 0.003

OR odds ratio, 95 % CI 95 % confidence interval, LST life-sus-
taining treatment, JADL Instrumental Activities of Daily Living
score [15], ICU intensive care unit

95 % CI 0.11-0.34). Table 3 reports changes in physician
decisions after obtaining knowledge of patient prefer-
ences. Changes occurred for 53/400 (13.2 %) NIV
decisions, 100/400 (25 %) IMV decisions, and 118/400
(29.5 %) RRT (after IMV) decisions. When the initial
physician decision was not in agreement with patient
preferences, changes occurred for 53/133 (39.9 %),
100/176 (56.8 %), and 118/207 (57 %) NIV, IMV, and
RRT (after IMV) decisions, respectively. The change was
a switch from using to not using the LST in order to
comply with patient preferences for 32/53 (60 %), 84/100
(84 %), and 105/118 (88.9 %) NIV, IMV, and RRT (after
IMV) decisions, respectively. In the subgroup of physi-
cians who changed their decisions, none went against

Table 2 Factors associated with decisions to use life-sustaining
treatments after information about patient preferences and quality
of life (multivariate analysis)

Variables OR for per- 95 % CI p value
forming
LST

Non-invasive ventilation

Patient factors
Age >85 years 0.43 0.19-0.93 0.03
IADL score (1-4) vs. 0 0.25 0.12-0.53  0.0003
Previous hospitalisation in 0.40 0.17-0.93  0.03
the last year
WHO QOL-BREF 3.38 1.41-8.09  0.006
environment >75
Patient preferences <0.0001
“I don’t know”, I let the 10.05 244413
physician decide vs. “I
refuse”
“I accept vs. I refuse” 15.9 7.1-35.5

Centre factors
1 available bed vs. 0 2.52 0.95-6.6  0.0004
2 available beds vs. 0 8.68 2.9-25.7
>2 available beds vs. 0 6.15 2.1-17.5

Invasive mechanical ventilation

Patient factors
Age >85 years 0.45 0.26-0.78  0.004
Previous hospitalisation in 0.51 0.30-0.85 0.01
the last year
WHO QOL-BREF 2.14 1.25-3.67 0.006
environment >75
Patient preferences <0.0001
“I don’t know”, I let the 0.70 0.14-3.44
physician decide vs. I
refuse”
“I accept vs. I refuse” 10.6 6.17-18.4

Renal replacement therapy after invasive mechanical ventilation
Patient factors

Age >85 years 0.52 0.31-0.89  0.018
IADL score (1-4) vs. 0 0.18 0.07-0.42 <0.001
WHO QOL-BREF 1.71 1.02-2.85 0.039
environment >75

WHO QOL-BREF 1.87 1.12-3.14  0.017
psychological health >65

Patient preferences <0.001
“I don’t know”, I let the 0.84 0.09-7.7

physician decide vs. I

refuse”

“I accept vs. I refuse” 10.29 4.97-21.3

12-h shifts for nurses 0.52 0.30-0.88  0.0016
Patient-to-nurse ratio >2.5 245 1.49-4.04  0.0004

OR odds ratio, 95 % CI 95 % confidence interval, LST life-sus-
taining treatment, JADL Instrumental Activities of Daily Living
score [15], WHO QOL-BREF World Health Organisation Quality
Of Life Scale (with 26 items covering four domains: physical
health, psychological health, social relationships, and the environ-
ment [17])

patient preferences regarding LST use. When availability
of an additional bed was assumed, regardless of the
number of available beds in their ICUs, 22/57 (38.6 %)
and 12/88 (13.6 %) physicians who had refused admis-
sion for NIV and IMV, respectively, changed their
decision.
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m Number of elderly patients for whom all the physicians made the same
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Fig. 1 Agreement among physicians for the same elderly patient
when the physicians were not aware of patient preferences. NIV
non-invasive ventilation, /MV invasive mechanical ventilation, RRT
renal replacement therapy, LST life-sustaining treatment. Kappa
coefficient for NIV among physicians, 0.11; 95 % CI —0.10 to
0.31. Kappa coefficient for IMV among physicians, 0.24; 95 % CI

Discussion

This simulation study was designed to collect information
on the triage of patients aged >80 years by ICU physi-
cians in France. Patient preferences about LST were
collected in a previous study: among potentially good
candidates for ICU admission, refusal rates were 27 % for
NIV, 43 % for IMV, and 63 % for RRT (after IMV) [14].
When ICU physicians were asked to evaluate scenarios
involving similar patients, refusal rates were considerably
lower, i.e., 14.3 % for NIV, 22 % for IMV, and 38 % for
RRT (after IMV). Factors independently associated with
deciding to use LSTs were age <85 years, good self-
sufficiency, absence of previous ICU admission, and
absence of cancer. For renal failure developing in the
ICU, having a living spouse and being free of respiratory
disease were independently associated with accepting
RRT (after IMV). When decisions made by the four
physicians who assessed each patient were compared,
considerable variability was found. Knowledge of patient
preferences strongly influenced decisions to use IMV and
RRT (after IMV).

2 3 4

0.08-0.41. Kappa coefficient for RRT (after IMV) between
physicians, 0.22; 95 % CI 0.11-0.34. Example: all 4 physicians
agreed to admit 59 patients for NIV. Among these patients, 43/59

(73 %) said during the home interview that they would consent to
NIV

Numerous studies have described the triage process
[19-22], and several of them focused on patients aged
>80 years [5, 7, 21, 23, 24]. Two large recently published
multicentre studies [21, 23] may have modified physi-
cians’ opinions about the benefits of ICU admission in the
elderly. A European study compared 28-day mortality
across age groups and found that ICU admission was
associated with lower mortality in patients older than
84 years compared to refusal of ICU admission, despite
similar severity of illness. The benefit was particularly
large when the comparison group was composed of
patients deemed too well to benefit from ICU admission
[21]. In contrast, in the French ICE-CUB multicentre
study of 6-month outcomes [23], ICU admission was
associated with no benefits after adjustment for patient
characteristics and heterogeneity across centres [25]. This
discrepancy may lead physicians to perceive triaging of
patients aged 80 years as particularly challenging. Our
study adds information about the triage process. The
physicians were generally in favour of using NIV and
IMV, and to a lesser degree RRT (after IMV), in patients
<85 years. The impact of age on healthcare rationing
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Table 3 Changes in physician decisions (n = 400) induced by receiving information on patient

NIV Physician decisions N (%) Patients willing Patients unwilling
before and after to receive the LST to receive the LST
information on N (%) N (%)
patient preferences (n =292) (n = 108)

Yes/yes 311 (77.8) 251 (85.9) 60 (55.6)

No/no 36 (9.0) 20 (6.9) 16 (14.8)

Yes/no 32 (8.0) 0 (0) 32 (29.6)

Nolyes 21 (5.3) 21 (7.2) 0 (0)

MV Patients willing Patients unwilling

to receive the LST to receive the LST
N (%) N (%)
(n = 228) (n=172)

Yesl/yes 228 (57.0) 182 (79.8) 46 (26.7)

No/no 72 (18.0) 30 (13.2) 42 (24.4)

Yes/no 84 (21.0) 0 (0) 84 (48.8)

Nol/yes 16 (4.0) 16 (7.0) 0 (0)

RRT after IMV Patients willing Patients unwilling

to receive the LST to receive the LST
N (%) N (%)
(n = 148) (n = 252)

Yesl/yes 144 (36.0) 95 (64.2) 49 (19.4)

No/no 138 (34.5) 40 (27.0) 98 (38.9)

Yes/no 105 (26.3) 0 (0) 105 (41.7)

Nol/yes 13 (3.3) 13 (8.8) 0 (0)

NIV non-invasive ventilation, /MV invasive mechanical ventilation, RRT renal replacement therapy

confirmed the results of our previous single-centre study
[5]. Many studies have established that age alone is not a
sufficient criterion on which to base decisions [26-28].
That older age independently influences healthcare
resource allocation is of considerable ethical concern
[29]. Outcome research is crucial to ensure that decisions
are based on likely effects of healthcare use and not on
beliefs regarding age [30].

Decisions to use LSTs were largely influenced by
factors unrelated to the patient, most notably bed avail-
ability and a random physician effect. Bed availability
was a major independent factor influencing ICU admis-
sion in several studies [2, 3, 5, 20, 31]. Similarly, we
found that having an additional available bed increased
NIV and IMV decisions by 38 and 13 %, respectively.
LST decisions for the same elderly patient varied across
physicians. The significant residual physician effect found
in our study for RRT (after IMV) might be due to
unmeasured confounders such as likelihood of benefit
(e.g., prognosis) or personal views about the social value
of the expenditure. Ethical principles mandate that phy-
sician’s decisions be independent from a patient’s
personal and behavioural characteristics. In a Swiss
national questionnaire survey of ICU physicians involv-
ing vignettes of hypothetical scenarios, triage was
significantly influenced by factors such as personality
traits and social commitment, in contradiction to ethical
rules [32]. In the ICE-CUB study, [23], the proportion of

patients deemed by ICU physicians to be eligible for ICU
admission ranged across centres from 5.6 to 38.8 %, and
patient and ICU characteristics explained only 28 and
18 % of this variability, respectively [23]. The authors
of the study suggested an influence of physician beliefs
[23].

The physicians in our study often changed their
decisions after learning of patient preferences, in 39, 56,
and 57 % of cases for NIV, IMV, and RRT (after IMV),
respectively. The change usually consisted in deciding not
to use an LST that the patient did not want to receive,
particularly for the more invasive LSTs (IMV and RRT
after IMV), whose use is associated with greater prog-
nostic uncertainty. For NIV, in contrast, which is used in
less severe illnesses, the physicians attached limited
importance to patient preferences. Unfortunately, knowl-
edge of patient preferences is rarely available at ICU
admission in emergencies, and few individuals in France
have advance directives, which have not been promoted
by healthcare authorities. Achieving the best balance in
patient care that takes into account the evidence, recom-
mendations, and patient preferences [33] is a difficult task
that requires communication skills and specific training.
The applicability of our findings varies with the decision-
making process used in each country. The FAMIREA
research group in France has reported that 91 % of ICU
physicians support family participation but rarely involve
families [34], that 50 % of families are unwilling to share
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in medical decisions [34], and that post-traumatic stress
symptoms are more common in families having partici-
pated in end-of-life decisions [35]. Our results may not
apply to countries such as the US where a high level of
patient autonomy is the rule.

Our study has several limitations. First, decisions
made by physicians in a simulation study may differ from
those made in everyday practice. However, the validity of
our study design is supported by the finding that pre-
admission factors substantially influence elderly patient
triage to ICU admission [2, 5, 20]. Second, the patient
sample is small and may not be representative of the
overall elderly population in France. Third, the ICU
physician sample was small and the 45 % participation
rate may have introduced selection bias. However, the
response rate among physicians who agreed to participate
was 100 %, probably thanks to the use of vignettes
describing real patients, the limited time needed to par-
ticipate via the website, and the e-mails or personal phone
calls used to support participation. Nevertheless, even in
this small sample we found significant variability. Fourth,
patient preferences were collected during a single inter-
view. Patient preferences regarding healthcare can change
over time. However, the method used to collect patient
preferences for advance directives is similar to that used
in our study.

In conclusion, decisions about ICU admission of
elderly patients for LSTs varied widely across ICU phy-
sicians. Knowledge of patient preferences led the ICU
physicians to change their decision in 39-57 % of cases in
order to comply with patient wishes. The change was
usually a switch from using to not using the LST. Patient
preferences had the largest effect on decisions. Older age
and limited bed availability were strongly associated with
refusing ICU admission. Our study findings indicate a
need for discussing advance directives with patients aged
>80.
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Appendix

ETHICA Group List of physicians who participated in the
study (all in France).

Allou Nicolas, Surgical ICU, University Bichat Hos-
pital, Paris.

Allyn Jérome, Surgical ICU, University Bichat Hos-
pital, Paris.

Ara-Somohano Claire, University Albert Michallon
Hospital, Grenoble.

Asehnoune Karim, Surgical ICU, University Hotel
Dieu, Nantes.

Baillat Laetitia, Medical-Surgical ICU, Arbeltier
General Hospital, Coulommiers.

Berkelmans Frantz, Medical-Surgical ICU, General
Hospital, Dunkerque.

Beuret Pascal, Medical-Surgical ICU, General Hos-
pital, Roanne.

Blanié Antonia, Anesthesiology and ICU Department,
University Bicétre Hospital, Le Kremlin Bicétre.

Bonadona, Agnés, University Albert Michallon Hos-
pital, Grenoble.

Bonnaire Rémi, Medical-Surgical ICU, Robert Ball-
anger Hospital, Aulnay Sous-Bois.

Bonneton Benjamin, Medical-Surgical ICU, Arbeltier
General Hospital, Couloummiers.

Bornstain Caroline, Medical-Surgical Hospital, Le
Raincy Hospital, Montfermeil.

Bougerol Francois, Medical-Surgical ICU, General
Hospital, Dieppe.

Boukantar, Madjid, Medical-Surgical ICU, Saint
Joseph Hospital Network, Paris.

Bretsztajn Alain, Medical-Surgical ICU, General
Hospital, Salon de Provence.

Brunel Elodie, Medical-Surgical ICU, University
Purpan Hospital, Toulouse.

Carr Julie, Anesthesiology and ICU B Department,
University Saint-Eloi Hospital, Montpellier.

Chalumeau-Lemoine Ludivine, Medical-Surgical
ICU, Institut Gustave Roussy Hospital, Villejuif.

Chanques Gérald, Anesthesiology and ICU B
Department, University Saint-Eloi Hospital, Montpellier.

Charpentier Julien, Medical ICU, University Cochin
Hospital, Paris.

Charron Cyril, Medical-Surgical ICU, University
Ambroise Paré Hospital, Boulogne Billancourt.

Ciroldi Magali, Medical-Surgical ICU, General Hos-
pital André Grégoire, Montreuil.

Clec’h Christophe, Medical-Surgical ICU, University
Avicenne Hospital, Bobigny.

Combettes Evelyne, Neurology Medical-Surgical
ICU, University La Pitié Salpétriere Hospital, Paris.

Conia Alexandre, Medical-Surgical ICU, General
Victor Jousselin Hospital, Dreux.

Conrad Marie, Medical ICU, University Central
Hospital, Nancy.

Coquet Isaline, Medical-Surgical ICU, Foch Hospital,
Suresnes.

Coudrot Maud, Medical-Surgical ICU G, University
North Hospital, Saint Etienne.

Cravoisy-Popovic Aurélie, Medical ICU, University
Central Hospital, Nancy.

Darmon Michael, Medical-Surgical ICU G, University
North Hospital, Saint-Priest-en-Jarez.
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De Jonghe Bernard, Medical-Surgical ICU, General
Hospital, Poissy.

Debarre Matthieu, Neuro-Surgical ICU, University La
Pitié Salpétriere Hospital, Paris.

Demoule Alexandre, Respiratory and Medical ICU,
University La Pitié¢ Salpétriere Hospital, Paris.

Demory Didier, Medical-Surgical ICU, General Font
Pré Hospital, Toulon.

Donati  Stéphane-Yannis, Medical-Surgical
General Font Pré Hospital, Toulon.

Durand-Gasselin  Jacques, Medical-Surgical
General Font Pré Hospital, Toulon.

Ede Cyrille, Medical-Surgical ICU, General Hospital,
Auxerre.

Fassier Thomas, Medical Information, Evaluation and
Research, University Hospices Civils, Lyon.

Fieux Fabienne, Surgical ICU, University Saint Louis
Hospital, Paris.

Floccard Bernard, Medical-Surgical ICU, University
Edouard Herriot Hospital, Lyon.

Galbois Arnaud, Medical ICU, University Saint
Antoine Hospital, Paris.

Gamelin Alexandre, Burn ICU, University Roger
Salengro Hospital, Lille.

Gauss Tobias, Anesthesiology Department, University
Beaujon Hospital, Clichy.

Girault Christophe, Medical ICU, University Charles
Nicolle Hospital, Rouen.

Grimaldi David, Medical ICU, University Cochin
Hospital, Paris.

Guidet Bertrand, Medical ICU, University Saint
Antoine Hospital, Paris.

Hamdi Aicha, Medical-Surgical ICU, General André
Grégoire Hospital, Montreuil.

Hamidfar-Roy Rébecca, Medical ICU, University
Albert Michallon Hospital, Grenoble.

Hamzaoui Olfa, Medical ICU, University Antoine
Béclere, Hospital, Clamart.

Hérault Marie Christine, Medical-Surgical ICU, Uni-
versity Albert Michallon Hospital, Grenoble.

Holzapfel Laurent, Medical-Surgical ICU, General
Hospital Fleyriat, Bourg en Bresse.

Hurel Dominique, Medical-Surgical ICU, General
Francois Quesnay Hospital, Mantes la Jolie.

Jaber Samir, Anesthesiology and ICU B Department,
University Saint-Eloi Hospital, Montpellier.

Kaidomar Michel, Medical-Surgical ICU, General
Hospital, Fréjus.

Kallel Hatem, Medical-Surgical ICU, General Andrée
Rosemon Hospital, Cayenne.

Lancrin Frédéric, Anesthesiology and ICU Depart-
ment, Institut Gustave Roussy Hospital, Villejuif.

Laplace Christian, Surgical ICU, Bicétre University
Hospital, Le Kremlin Bicétre.

Lau Nicolas, Medical-Surgical ICU, Saint Joseph
Hospital Network, Paris.

ICU,

ICU,

Lebert Christine, Medical-Surgical ICU, Les Oudaries
Hospital, La Roche-Sur-Yon.

Lefebvre Aurélie, Medical ICU, University Hotel Dieu
Hospital, Paris.

Legriel Stéphane, Medical-Surgical ICU, Mignot
Hospital, Le Chesnay.

Lemiale Virginie, Medical ICU, University Saint
Louis Hospital, Paris.

Lenclud Christophe, Medical ICU, University Lari-
boisiere Hospital, Paris.

Lerolle Nicolas, Medical ICU, University Hospital,
Angers.

Machado Sonia, Metabolic ICU, University Lapeyro-
nie Hospital, Montpellier.

Max Adeline, Medical-Surgical ICU, Saint Joseph
Hospital Network, Paris.

Maxime Virginie, Medical ICU, University Raymond
Poincaré Hospital, Garches.

Mayaux Julien, Respiratory and Medical ICU, Uni-
versity La Pitié Salpétriere Hospital, Paris.

Merceron Sybille, Medical-Surgical ICU, Mignot
Hospital, Le Chesnay.

Minet Clémence, Medical ICU, University Albert
Michallon Hospital, Grenoble.

Mongardon Nicolas, Medical ICU, University Cochin
Hospital, Paris.

Offenstadt Georges, Medical ICU, University Saint
Antoine Hospital, Paris.

Parrot Antoine, Respiratory ICU, University Tenon,
Hospital, Paris.

Pease Sebastian, Surgical ICU, University Beaujon
Hospital, Clichy.

Pene Fréderic, Medical ICU, University Cochin Hos-
pital, Paris.

Percheron Stéphanie, Medical-Surgical ICU, General
Sud Essonne Dourdan-Etampes Hospital, Etampes.

Philippon-Jouve Bénédicte, Medical-Surgical ICU,
General Hospital, Roanne.

Pradére Pauline, Medical ICU, University Tenon,
Hospital, Paris.

Rabbat Antoine, Medical ICU, University Hotel Dieu
Hospital, Paris.

Raux Mathieu, Surgical ICU, University La Pitié
Salpétriere Hospital, Paris.

Renault Anne, Medical ICU, University La Cavale
Blanche Hospital, Brest.

Richard Jean-Christophe, Medical ICU, University La
Croix Rousse Hospital, Lyon.

Ricome Sylvie, Medical ICU, University Cochin
Hospital, Paris.

Rigaud Jean-Philippe, Medical-Surgical ICU, General
Hospital, Dieppe.

Riu Beatrice, Medical-Surgical ICU, University Pur-
pan Hospital, Toulouse.

Rodriguez Luc, Medical ICU, General Pays D’Aix
Hospital, Aix en Provence.
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Roquilly Antoine, Medical ICU, University Hospital,
Nantes.

Roussel Christophe, Medical-Surgical ICU, General
Hospital, Fréjus.

Saissi Gilbert, Surgical ICU, University Caremeau
Hospital, Nimes.

Schnell David, Medical ICU, University Saint Louis
Hospital, Paris.

Schwebel Carole, Medical ICU, University Albert
Michallon Hospital, Grenoble.

Seguin Thierry, Medical-Surgical ICU, University
Rangueil Hospital, Toulouse.

Serveaux Marianne, Metabolic ICU, University Lap-
eyronie Hospital, Montpellier.

Siami Shidasp, General Sud Essonne Dourdan-Etam-
pes Hospital, Etampes.

Tamion Fabienne, Medical ICU, University Charles
Nicolle Hospital, Rouen.

Theodore Jonathan, Medical-Surgical ICU, General
Hospital, Salon de Provence.

Touati Samia, Medical-Surgical ICU, General Hospi-
tal, Meaux.

Willems Vincent, Medical-Surgical ICU General
Joseph Imbert Hospital, Arles.

Zuber Benjamin, Medical ICU, University Cochin
Hospital, Paris.
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