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Abstract

Purpose

We sought to describe the characteristics that lead physicians to perceive a stay in the inten-

sive care unit (ICU) as being non-beneficial for the patient.

Materials and methods

In the first step, we used a multidisciplinary focus group to define the characteristics that

lead physicians to consider a stay in the ICU as non-beneficial for the patient. In the second

step, we assessed the proportion of admissions that would be perceived by the ICU physi-

cians as non-beneficial for the patient according to our focus group’s definition, in a large

population of ICU admissions in 4 French ICUs over a period of 4 months.

Results

Among 1075 patients admitted to participating ICUs during the study period, 155 stays were

considered non-beneficial for the patient, yielding a frequency of 14.4% [95% confidence

interval (CI) 8.9, 19.9]. Average age of these patients was 72 ±12.8 years. Mortality was

43.2% in-ICU [95%CI 35.4, 51.0], 55% [95%CI 47.2, 62.8] in-hospital. The criteria retained

by the focus group to define a non-beneficial ICU stay were: patient refusal of ICU care

(23.2% [95%CI 16.5, 29.8]), and referring physician’s desire not to have the patient admitted

(11.6% [95%CI 6.6, 16.6]). The characteristics that led physicians to perceive the stay as

non-beneficial were: patient’s age (36.8% [95%CI 29.2, 44.4]), unlikelihood of recovering
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autonomy (61.9% [95%CI 54.3, 69.6]), prior poor quality of life (60% [95%CI 52.3, 67.7]),

terminal status of chronic disease (56.1% [95%CI 48.3, 63.9]), and all therapeutic options

have been exhausted (35.5% [95%CI 27.9, 43.0]). Factors that explained admission to the

ICU of patients whose stay was subsequently judged to be non-beneficial included: lack of

knowledge of patient’s wishes (52% [95%CI 44.1, 59.9]); decisional incapacity (sedation)

(69.7% [95%CI 62.5, 76.9]); inability to contact family (34% [95%CI 26.5, 41.5]); pressure to

admit (from family or other physicians) (50.3% [95%CI 42.4, 58.2]).

Conclusions

Non-beneficial ICU stays are frequent. ICU admissions need to be anticipated, so that

patients who would yield greater benefit from other care pathways can be correctly oriented

in a timely manner.

Introduction

In the daily routine practice of Intensive Care Unit (ICU) physicians, established criteria usu-

ally make it possible for admission decisions to be made unequivocally [1, 2]. However, the

recommendations of the Society of Critical Care Medicine (SCCM) for ICU triage, admission,

and discharge [1] suggest that some overtriage is acceptable, i.e. the understanding is that it

will inevitably transpire that some patients who were admitted to the ICU could have been

adequately treated via another care pathway without requiring ICU care. This type of situation

may arise in particular when the ICU admission occurs in the context of an acute, unantici-

pated episode, where the patients’ wishes may be unknown, and/or the family are unavailable

[3].

Once a patient has been admitted to the ICU, and intensive care is being delivered, physi-

cians may rapidly perceive that the stay in the ICU is non-beneficial for that patient, the princi-

ple of beneficence notwithstanding. The reasons that lead physicians to perceive an ICU stay

as being non-beneficial are unclear, and the perception that the stay is non-beneficial does not

necessarily mean that there is a failure to comply with guidelines for appropriate management.

The SCCM guidelines suggest “avoiding the current quantitative definitions of non-beneficial

treatment because of the lack of consensus on a single definition”, and no grade of evidence is

given for this recommendation in the absence of extensive literature. Clearly, there is a com-

pelling need for a qualitative evaluation of the patient-, and/or situation-related characteristics

that lead clinicians to consider an ICU stay as being non-beneficial for a given patient.

Against this background, the objective of the current study was threefold: (1) to define the

characteristics that lead physicians to perceive a stay in the intensive care unit (ICU) as being

non-beneficial for the patient using a focus group method; (2) to apply this definition in a

large sample of ICU admissions, in order to assess the proportion of admissions that would be

perceived by the ICU physicians as non-beneficial according to the focus group definition; and

finally (3) to investigate the circumstances that led to such patients being admitted to the ICU.

Methods

This is an exploratory, observational, prospective, multicentre study performed in two stages.

In a first stage, we convened a multidisciplinary focus group to establish criteria defining

non-beneficial admissions. In the second stage, we investigated all ICU admissions to identify

Perceived non-beneficial ICU stay
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non-beneficial admissions over a period of 4 months We considered consecutively admitted

patients aged 18 years or older, with a theoretical indication for intensive care (need for life-

support therapy, i.e. mechanical ventilation, renal replacement therapy, vasopressors) in 4 hos-

pitals in France (1 university teaching hospital and 3 non-academic general hospitals). The

study was performed from 1 March to 1 July 2018.

Ethics approval and consent to participate

The institutional review board (Comité de Protection des Personnes Est I, Dijon) approved

the protocol, and considered it to constitute routine clinical practice. The need for informed

consent was waived, but all patients or their relatives were given clear information about the

study, and their non-opposition was obtained. Collection of nominative data was approved by

the national authority for the protection of privacy and personal data.

Focus group

A focus group was constituted, comprising 10 physicians working in the ICU of academic

and/or non-academic hospitals, and a sociologist who cares for critically ill patients. The physi-

cians were senior ICU physicians with experience in critical care and in the field of medical

ethics. The group discussed the criteria that would lead them to consider ICU admission to be

non-beneficial for a specific patient. This type of focus group methodology has previously

been used in similar contexts [4, 5]. Based on a review of the literature, one clinician (JPQ) and

one health sociologist (NMB) developed an interview guide with open questions on the theme

of “non-beneficial ICU stays”. The same two authors led the discussion, using open-ended

questions. The focus group members were asked to describe patients for whom they had

endorsed ICU admission that they judged to be non-beneficial. They were asked what made

them view the admission to the ICU as non-beneficial, how a case perceived to be non-benefi-

cial differed from other cases, and exactly when, during the course of the admission, they real-

ized that the admission was non-beneficial. Participants were further asked to classify the

reasons for non-beneficial admission to the ICU. Audiotapes of the discussion were tran-

scribed and analyzed independently by two researchers (JPQ, NMB) using N Vivo software

(version 10) for data management. The transcripts were returned to participants from focus

group to comment on the accuracy of the data. Criteria for non-beneficial admission were

defined after approval of the transcripts by all the focus group members.

Survey instrument

On the basis of these discussions, the criteria defining non-beneficial admission were compiled

into a questionnaire to be applied to each ICU admission in the second stage of the study to

identify patients whom the physicians perceived as receiving non-beneficial ICU admission.

For each ICU patient under the physician’s care, the questionnaire was completed during a

collegial discussion with the healthcare team, to decide whether the patient was receiving non-

beneficial treatment. For admissions judged to be non-beneficial for the patient, the physician

was asked to select the reason(s) why it was non-beneficial, from among the list of criteria

defined by the Focus Group, namely: the patient had declined ICU care (existence of advance

directives or other wishes formulated orally to the family and/or surrogate); the referring phy-

sician(s) did not want the patient to be admitted to the ICU in case of an acute event; the medi-

cal team deemed the admission of the patient to be disproportionate or unreasonable

(advanced age, severely limited autonomy, poor quality of life, terminal stage of chronic dis-

ease, therapeutic impasse). We also sought to identify the reasons that nonetheless motivated

the admission to ICU, such as lack of knowledge about the patient’s wishes, decisionally

Perceived non-beneficial ICU stay
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incapacitated patient (e.g. brain damage, sedation), inability to contact any next of kin or sur-

rogate, inability to contact the referring physician to obtain medical information about the

patient, pressure from the family and/or physician in charge and/or referring physician,

despite very poor prognosis, and the fear of legal action. Physicians also could write any other

reason. The questionnaire was piloted for one month to test ease of administration, wording,

and content.

Administration of the questionnaire

For each patient admitted to the ICU, from 1 March through 1 July 2018, the ICU physician

completed the study questionnaire. Patients were eligible if they were admitted to the ICU and

required life-support therapy during their stay for failure of at least one major organ. Patients

not requiring any life-support therapy were not considered. Patients who were refused ICU

admission were also not considered in this study.

During the staff meetings, the caregivers (physicians, nurses) were invited to participate (if

they were available) to discuss each individual case, and specifically the patients under their

care. The junior physician, under the supervision of the senior physician, presented the

patient’s case after having recorded the maximum of medical information pertaining to the

patient (level of autonomy, quality of life, comorbidities, presence of chronic disease, therapeu-

tic outlook, prognosis, patient’s wishes regarding resuscitation, in particular advance direc-

tives). The questionnaire was completed within 48 to 72 hours of admission, making it

possible to include patients admitted at the weekend or on holidays. The patient’s family were

also met as soon as possible after admission to obtain information about the patient’s life tra-

jectory. The patient’s referring physician(s) was (were) also contacted as soon as possible after

admission to obtain the most accurate information possible about the patient’s general state of

health, any ongoing disease, and therapeutic possibilities. The admission was considered non-

beneficial if the physician(s) considered that the patient presented any one or more of the crite-

ria defining non-beneficial admission. Patients could have more than one criteria, but the pres-

ence of one criterion was sufficient to classify the admission as non-beneficial.

Data sources

The following data were recorded for each patient: socio-demographic characteristics, main

reason for admission in ICU, co-morbidities evaluated by the Charlson index [6], the Knaus

Chronic Health Status score consisting of: Class A: normal health status, Class B: moderate

activity limitation, Class C: severity activity limitation due to chronic disease, and Class D: bed-

ridden patient [7]; severity of disease calculated using the Simplified Acute Physiology Score

(SAPS) II [8]; life-support therapy in ICU, length of ICU and hospital stay, decision to with-

hold or withdraw ICU care; and in-ICU and in-hospital death. Dedicated clinical research

assistants collected all data using a standardized electronic case report form. Automatic checks

were generated for missing or incoherent data. Data was independently managed by the Cen-

tre for Clinical and Epidemiological Investigation (Centre d’Investigation Clinique et Epidé-

miologie Clinique, CIC 1432). Data were taken from the patients’ medical files and thus, there

were no missing data.

Statistical analysis

Qualitative variables are expressed as numbers (percentages) and quantitative data as medians

(ranges) with interquartile range [IQR]. All analyses were performed using SAS version 9.1

(SAS Institute Inc, Cary, NC, USA).

Perceived non-beneficial ICU stay

PLOS ONE | https://doi.org/10.1371/journal.pone.0222039 September 6, 2019 4 / 11

https://doi.org/10.1371/journal.pone.0222039


Results

Among 1075 admissions to the participating ICUs during the study period, 155 were consid-

ered to be non-beneficial for the patient, yielding a frequency of 14.4% of non-beneficial

admissions [95% confidence interval (CI) 8.9, 19.9]. The distribution of the study population

across the four centres is detailed in the study flowchart (Fig 1).

The main characteristics of the 155 patients with non-beneficial admission are given in

Table 1. Average age was 72 ±12.8 years. Average Charlson comorbidity index was 3±1.9, and

SAPS II 57±20. In total, 111 patients (71.6%) were severely limited in the activities of daily liv-

ing (Knaus score C/D). Around two-thirds of patients included had life-support therapy, while

for three-quarters of the population, a decision to limit or withdraw treatment was made in

the ICU. Mortality in the ICU and in-hospital was respectively 43.2% [95%CI 35.4, 51.0], and

55% [95%CI 47.2, 62.8].

Reasons qualifying admission as non-beneficial

Among the criteria defining ICU admission as non-beneficial, we noted patient refusal of ICU

care (23.2% [95%CI 16.5, 29.8]), and the desire expressed by the referring physician(s) not to

have the patient admitted to the ICU (11.6% [95%CI 6.6, 16.6]). In the vast majority of cases

(98.1%), the medical team judged the patient’s admission to the ICU as non-beneficial, for the

following reasons (more than once reason could be cited for each patient): age (36.8% [95%CI

29.2, 44.4]), unlikely to recover autonomy (61.9% [95%CI 54.3, 69.6]), prior poor quality of life

(60% [95%CI 52.3, 67.7]), terminal status of chronic disease (56.1% [95%CI 48.3, 63.9]), and

all therapeutic options have been exhausted (35.5% [95%CI 27.9, 43.0]).

Factors associated with non-beneficial admission to the ICU

The mean time from hospital admission to ICU admission was 4.07 ±9.75 days. The following

factors were cited as explanations for the non-beneficial admission to the ICU: lack of knowl-

edge of the patient’s wishes (52% [95%CI 44.1, 59.9]); patient decisionally incapacitated, par-

ticularly because of sedation (69.7% [95%CI 62.5, 76.9]); inability to contact any family or next

of kin (34% [95%CI 26.5, 41.5]); and pressure to admit (from the family or other physicians)

(50.3% [95%CI 42.4, 58.2]).

Discussion

To the best of our knowledge, this is one of the first multicentre studies to evaluate the fre-

quency of, and reasons for an ICU stay being perceived as non-beneficial, using a focus group

methodology. The main results show that ICU stays may frequently be perceived to be non-

beneficial for the patient: 5 to 22.6% according to the centre. Limited autonomy, poor former

quality of life, terminal illness, therapeutic impasse and the patient’s refusal to be admitted to

the ICU were the arguments most commonly cited by the medical team to justify considering

the admission as non-beneficial. External constraints (e.g. from other physicians and/or from

the patient’s family), lack of knowledge of the patient’s wishes, and a lack of medical informa-

tion were the main reasons cited to explain why those patients were admitted to the ICU. It

should be noted that some of this information, such as the details of the patient’s wishes or the

referring physician’s preferences, only became known after the patient’s admission, and was

not available to the ICU physician at the time the admission was being decided.

There is a clear disparity between the frequency of non-beneficial admissions across the

participating centres. The reasons for this could be explored in further studies, and probably

stem from differences between the centres in terms of case mix, local policy, type and number

Perceived non-beneficial ICU stay
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of available continuous care or intensive care beds in the hospital, caregiver-to-ICU-bed ratio,

oncological activity in the hospital or the existence of a cancer treatment centre in close prox-

imity to the hospital.

In the literature, data are sparse regarding the frequency of non-beneficial ICU admissions.

Azoulay et al showed in a French multicentre study that 26.1% of patients admitted to the ICU

were in conditions that could lead the ICU stay to be considered as futile (e.g. vegetative state,

brain death, metastatic disease without hope of remission, terminal respiratory or heart failure)

[9]. Similarly, a study in the UK found that 17.2% of ICU physicians would have admitted to

the ICU a patient whose probability of survival was estimated to be less than 1% [10]. In their

prospective, single-centre study from Germany, Bangert et al reported that among the 50

patients for whom the ICU admission was considered to be futile by interdisciplinary consen-

sus, 82% had expressed (either directly, or in writing through advanced directives, or through

a family member) the desire not to be admitted to intensive care [11], whereas the correspond-

ing percentage in our study was 23%. Cultural differences between countries, including legisla-

tive aspects, could at least partially explain these conflicting findings [12, 13].

In our study, the criteria used to qualify the ICU admission as non-beneficial were different

to those used to describe non-beneficial treatments in the ICU. Indeed, in evaluating the bene-

ficial or non-beneficial character of therapy in the ICU, the severity of disease and unfavour-

able course despite life-support are determining factors [4, 5, 9, 14]. Conversely, in our study,

the focus group chose other criteria to define non-beneficial admission, in particular criteria

that more closely resemble those used to refuse an admission to the ICU (apart from organisa-

tional considerations), based on the patient’s life trajectory, therapeutic project, and wishes

regarding intensive care [1, 15, 16].

These criteria are coherent with the objectives for management that ICU physicians hold

for the patients that are proposed for ICU care. These include, for example, avoiding non-ben-

eficial admissions, limiting the use of life-support therapies whose mobilization might be con-

sidered disproportionate (invasive mechanical ventilation, dialysis etc), and sometimes,

anticipating the question of an admission where the prognosis is clearly highly unfavourable.

Fig 1. Flow chart of the participating centres and study population. NBS, non-beneficial stay in the intensive care unit.

https://doi.org/10.1371/journal.pone.0222039.g001
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This supposes that the ICU physician be consulted, before acute organ failure occurs in a

patient for whom the question of ICU admission might later arise [17–19]. We propose that

the possibility of ICU admission should be included in the healthcare plan, in concertation

with the patient, regardless of the stage of the disease the patient is suffering from. This

approach could be noted in the patient’s medical file, albeit noting that the disease progresses

over time, and so should the reflection about these complex situations. Indeed, in our study,

there was an average of 4 days between hospital admission and ICU admission (with much

longer durations in some patients). This time window represents an ideal opportunity to docu-

ment the patient’s wishes for her/her further care in the medical file. This would help avoid sit-

uations where actions are taken that go against the patient’s wishes due to the patient’s wishes

being unknown or the patient being unable to express him/herself. The ICU physician could

have a role to play in this regard as an outside consultant, called upon by one or more referring

physicians, and above all, by the patient, notably to guide the patient’s choices when expressing

their wishes for end-of-life care, or formulating advance directives [20]. The “ideal” time for

this process is clearly before an acute event occurs, and in any case, the physicians must strive

to provide full, transparent and reliable information to the patient.

The issue of anticipation will without a doubt become a key challenge in the future. Indeed,

it is of paramount importance to avoid non-beneficial admissions, for the sake of the patient

Table 1. Characteristics of the patients considered as “non-beneficial” admissions.

Variable All (N = 155)

Age, years (mean±SD) 72±12.8

Male sex 98 (63.2%)

Main reason for ICU admission, n (% [95%CI])

Respiratory 80 (51.6% [43.7, 59.5])

Sepsis 34 (21.9% [15.4, 28.4])

Cardiac 21 (13.5% [8.1, 18.9])

Renal 5 (3.2% [0.4, 5.9])

Neurological 4 (2.6% [0.1, 5.1])

Other reasons 11 (7% [2.9, 11.0])

Charlson comorbidity score 3±1.9

Knaus score, n (% [95%CI])

A (normal health) 6 (3.9% [0.8, 6.9])

B (moderate activity limitation) 37 (23.9% [17.2, 30.6])

C (severe activity limitation) 90 (58.1% [50.3, 65.9])

D (bedridden patient) 21 (13.5% [8.1, 18.9])

SAPS II score 57±20

Life support use in ICU, n (% [95%CI])

Mechanical ventilation 94 (60.6% [52.9, 68.3])

Vasopressors / inotropes 96 (61.9% [54.2, 69.5])

Renal replacement therapy 13 (8.4% [4.0, 12.8])

Median [IQR] length of ICU stay 4 [2, 8]

Median [IQR] length of hospital stay 12 [5, 21]

Decision to withdraw/withhold care in ICU, n (% [95%CI]) 115 (74.2% [67.3, 81.1])

In-ICU Death 67 (43.2% [35.4, 51.0])

In-hospital Death 85 (55% [47.2, 62.8])

SD, Standard deviation; 95%CI, 95% confidence interval; ICU, intensive care unit; SAPS II, Simplified Acute

Physiology Score II; IQR, interquartile range.

https://doi.org/10.1371/journal.pone.0222039.t001
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and their family, since such admissions may lead to treatment or mobilization of therapeutic

resources that are not appropriate. The potential psychological consequences also warrant

investigation. In addition, the question of resource allocation must be addressed. Anticipating

possible admissions by including intensive care in the patient’s healthcare plan, and defining

(where necessary) the level of life-support to be engaged could actually contribute to more

rational and equitable allocation of available resources [21–24]. Knowing the patient’s wishes,

and those of the patient’s family, disposing of medical data in real time, and being aware of

potential pressures were all aspects that this study found to be important for underpinning

serious reflection about ICU admission, before the issue comes to a head.

In practical terms, to integrate this into routine practice without the administrative burden

of the research environment, it would be useful to systematically record the patient’s wishes

for future (including end-of-life) care as soon as they are admitted to the hospital. This could

be documented in the medical file, for example. Particular attention should be paid to specific

patient populations most likely to be concerned, such as polymorbid patients, those with pro-

gressive chronic diseases, and the oldest-old [19, 25]. A standardized, computerized form

could be used, which could be made available in the patient’s file and in the hospital’s medical

informatics records. Templates for advance directives forms have been proposed by several

professional societies, including the French national health authority [26]. We also recom-

mend that ICU physicians should be invited to participate in these discussions with the patient,

to provide guidance and advice about what intensive care entails, when it may be needed, and

how the patient might reasonably expect to benefit [20].

Various other approaches have been proposed to attempt to anticipate the question of ICU

admission, such as advance care planning [27], ethics consultations or palliative care consulta-

tions [28–30]. However, it is evident that the ICU physician should remain the preferred point

of contact for the decision on whether or not to admit a patient to the ICU, as well as for deci-

sions on limiting or withdrawing life-support therapy [18, 31]. Indeed, the ICU physician, who

is competent and knowledgeable about life-support options, is the best placed to evaluate the

patient’s prognosis according to the presence or absence of organ failure [3, 32].

Our study presents some limitations that deserve to be underlined. Firstly, the number of

centres was low, and the inclusion period was quite short, although we do not anticipate any

seasonal variations in the type of patient admitted. The size of the population precludes any

multivariate analysis of factors influencing non-beneficial admission. Secondly, our findings

do not provide any explanation for the differences observed in the frequency of non-beneficial

admissions, and also did not address the cost that they may represent, which would require a

larger study. Thirdly, we did not include patients who had no organ failure, which likely led to

an under-estimation of the true frequency of non-beneficial admissions. We also did not

include patients who were refused admission to the ICU. Finally, we did not evaluate the

potential psychological consequences for the patients, their families, or the healthcare profes-

sionals, of non-beneficial admission to intensive care.

Conclusion

Non-beneficial ICU stays are frequent. There is a compelling need to discuss and anticipate

the possibility of ICU admission-before an acute occurs, notably taking into account the

patient’s wishes, therapeutic profile, and life trajectory.
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Antoine Marchalot, Fiona Ecarnot, Auguste Dargent, Jean-Philippe Rigaud.

References
1. Nates JL, Nunnally M, Kleinpell R, Blosser S, Goldner J, Birriel B, et al. ICU Admission, Discharge, and

Triage Guidelines: A Framework to Enhance Clinical Operations, Development of Institutional Policies,

and Further Research. Crit Care Med. 2016; 44(8):1553–602. https://doi.org/10.1097/CCM.

0000000000001856 PMID: 27428118.

2. Myburgh J, Abillama F, Chiumello D, Dobb G, Jacobe S, Kleinpell R, et al. End-of-life care in the inten-

sive care unit: Report from the Task Force of World Federation of Societies of Intensive and Critical

Care Medicine. J Crit Care. 2016; 34:125–30. https://doi.org/10.1016/j.jcrc.2016.04.017 PMID:

27288625.

3. Quenot JP, Ecarnot F, Meunier-Beillard N, Dargent A, Eraldi JP, Bougerol F, et al. What are the ethical

dimensions in the profession of intensive care specialist? Ann Transl Med. 2017; 5(Suppl 4):S47.

https://doi.org/10.21037/atm.2017.09.34 PMID: 29302603; PubMed Central PMCID: PMC5750243.

4. Benoit DD, Jensen HI, Malmgren J, Metaxa V, Reyners AK, Darmon M, et al. Outcome in patients per-

ceived as receiving excessive care across different ethical climates: a prospective study in 68 intensive

Perceived non-beneficial ICU stay

PLOS ONE | https://doi.org/10.1371/journal.pone.0222039 September 6, 2019 9 / 11

https://doi.org/10.1097/CCM.0000000000001856
https://doi.org/10.1097/CCM.0000000000001856
http://www.ncbi.nlm.nih.gov/pubmed/27428118
https://doi.org/10.1016/j.jcrc.2016.04.017
http://www.ncbi.nlm.nih.gov/pubmed/27288625
https://doi.org/10.21037/atm.2017.09.34
http://www.ncbi.nlm.nih.gov/pubmed/29302603
https://doi.org/10.1371/journal.pone.0222039


care units in Europe and the USA. Intensive Care Med. 2018; 44(7):1039–49. https://doi.org/10.1007/

s00134-018-5231-8 PMID: 29808345; PubMed Central PMCID: PMC6061457.

5. Huynh TN, Kleerup EC, Wiley JF, Savitsky TD, Guse D, Garber BJ, et al. The frequency and cost of

treatment perceived to be futile in critical care. JAMA Intern Med. 2013; 173(20):1887–94. https://doi.

org/10.1001/jamainternmed.2013.10261 PMID: 24018712.

6. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying prognostic comorbidity

in longitudinal studies: development and validation. J Chronic Dis. 1987; 40(5):373–83. https://doi.org/

10.1016/0021-9681(87)90171-8 PMID: 3558716.

7. Knaus WA, Zimmerman JE, Wagner DP, Draper EA, Lawrence DE. APACHE-acute physiology and

chronic health evaluation: a physiologically based classification system. Crit Care Med. 1981; 9(8):591–

7. https://doi.org/10.1097/00003246-198108000-00008 PMID: 7261642.

8. Le Gall JR, Lemeshow S, Saulnier F. A new Simplified Acute Physiology Score (SAPS II) based on a

European/North American multicenter study. JAMA. 1993; 270(24):2957–63. https://doi.org/10.1001/

jama.270.24.2957 PMID: 8254858.

9. Azoulay E, Pochard F, Chevret S, Vinsonneau C, Garrouste M, Cohen Y, et al. Compliance with triage

to intensive care recommendations. Crit Care Med. 2001; 29(11):2132–6. https://doi.org/10.1097/

00003246-200111000-00014 PMID: 11700409.

10. McNarry AF, Goldhill DR. Intensive care admission decisions for a patient with limited survival pros-

pects: a questionnaire and database analysis. Intensive Care Med. 2004; 30(2):325–30. https://doi.org/

10.1007/s00134-003-2072-9 PMID: 14647888.

11. Bangert K, Borch J, Ferahli S, Braune SA, de Heer G, Kluge S. [Inadequate ICU-admissions: A 12-

month prospective cohort study at a German University Hospital]. Med Klin Intensivmed Notfmed.

2016; 111(4):310–6. https://doi.org/10.1007/s00063-015-0070-7 PMID: 26337761.

12. Evans N, Bausewein C, Menaca A, Andrew EV, Higginson IJ, Harding R, et al. A critical review of

advance directives in Germany: attitudes, use and healthcare professionals’ compliance. Patient Educ

Couns. 2012; 87(3):277–88. https://doi.org/10.1016/j.pec.2011.10.004 PMID: 22115975.

13. Temel JS, Greer JA, Muzikansky A, Gallagher ER, Admane S, Jackson VA, et al. Early palliative care

for patients with metastatic non-small-cell lung cancer. N Engl J Med. 2010; 363(8):733–42. https://doi.

org/10.1056/NEJMoa1000678 PMID: 20818875.

14. Piers RD, Azoulay E, Ricou B, Dekeyser Ganz F, Decruyenaere J, Max A, et al. Perceptions of appropri-

ateness of care among European and Israeli intensive care unit nurses and physicians. JAMA. 2011;

306(24):2694–703. https://doi.org/10.1001/jama.2011.1888 PMID: 22203538.

15. Howe DC. Observational study of admission and triage decisions for patients referred to a regional

intensive care unit. Anaesth Intensive Care. 2011; 39(4):650–8. https://doi.org/10.1177/

0310057X1103900419 PMID: 21823385.

16. Louriz M, Abidi K, Akkaoui M, Madani N, Chater K, Belayachi J, et al. Determinants and outcomes asso-

ciated with decisions to deny or to delay intensive care unit admission in Morocco. Intensive Care Med.

2012; 38(5):830–7. https://doi.org/10.1007/s00134-012-2517-0 PMID: 22398756.

17. Andreu P, Dargent A, Large A, Meunier-Beillard N, Vinault S, Leiva-Rojas U, et al. Impact of a stay in

the intensive care unit on the preparation of Advance Directives: Descriptive, exploratory, qualitative

study. Anaesth Crit Care Pain Med. 2018; 37(2):113–9. https://doi.org/10.1016/j.accpm.2017.05.007

PMID: 28826983.

18. Hilton AK, Jones D, Bellomo R. Clinical review: the role of the intensivist and the rapid response team in

nosocomial end-of-life care. Crit Care. 2013; 17(2):224. https://doi.org/10.1186/cc11856 PMID:

23672813; PubMed Central PMCID: PMC3672544.

19. Quenot JP, Ecarnot F, Meunier-Beillard N, Dargent A, Large A, Andreu P, et al. Intensive care unit strain

should not rush physicians into making inappropriate decisions, but merely reduce the time to the right

decisions being made. Ann Transl Med. 2016; 4(16):316. https://doi.org/10.21037/atm.2016.07.27

PMID: 27668236; PubMed Central PMCID: PMC5009034.

20. Quenot JP, Ecarnot F, Meunier-Beillard N, Dargent A, Large A, Andreu P, et al. What are the ethical

questions raised by the integration of intensive care into advance care planning? Ann Transl Med.

2017; 5(Suppl 4):S46. https://doi.org/10.21037/atm.2017.08.08 PMID: 29302602; PubMed Central

PMCID: PMC5750251.

21. Herridge MS, Tansey CM, Matte A, Tomlinson G, Diaz-Granados N, Cooper A, et al. Functional disabil-

ity 5 years after acute respiratory distress syndrome. N Engl J Med. 2011; 364(14):1293–304. https://

doi.org/10.1056/NEJMoa1011802 PMID: 21470008.

22. Pronovost P, Angus DC. Economics of end-of-life care in the intensive care unit. Crit Care Med. 2001;

29(2 Suppl):N46–51. https://doi.org/10.1097/00003246-200102001-00009 PMID: 11228573.

Perceived non-beneficial ICU stay

PLOS ONE | https://doi.org/10.1371/journal.pone.0222039 September 6, 2019 10 / 11

https://doi.org/10.1007/s00134-018-5231-8
https://doi.org/10.1007/s00134-018-5231-8
http://www.ncbi.nlm.nih.gov/pubmed/29808345
https://doi.org/10.1001/jamainternmed.2013.10261
https://doi.org/10.1001/jamainternmed.2013.10261
http://www.ncbi.nlm.nih.gov/pubmed/24018712
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/0021-9681(87)90171-8
http://www.ncbi.nlm.nih.gov/pubmed/3558716
https://doi.org/10.1097/00003246-198108000-00008
http://www.ncbi.nlm.nih.gov/pubmed/7261642
https://doi.org/10.1001/jama.270.24.2957
https://doi.org/10.1001/jama.270.24.2957
http://www.ncbi.nlm.nih.gov/pubmed/8254858
https://doi.org/10.1097/00003246-200111000-00014
https://doi.org/10.1097/00003246-200111000-00014
http://www.ncbi.nlm.nih.gov/pubmed/11700409
https://doi.org/10.1007/s00134-003-2072-9
https://doi.org/10.1007/s00134-003-2072-9
http://www.ncbi.nlm.nih.gov/pubmed/14647888
https://doi.org/10.1007/s00063-015-0070-7
http://www.ncbi.nlm.nih.gov/pubmed/26337761
https://doi.org/10.1016/j.pec.2011.10.004
http://www.ncbi.nlm.nih.gov/pubmed/22115975
https://doi.org/10.1056/NEJMoa1000678
https://doi.org/10.1056/NEJMoa1000678
http://www.ncbi.nlm.nih.gov/pubmed/20818875
https://doi.org/10.1001/jama.2011.1888
http://www.ncbi.nlm.nih.gov/pubmed/22203538
https://doi.org/10.1177/0310057X1103900419
https://doi.org/10.1177/0310057X1103900419
http://www.ncbi.nlm.nih.gov/pubmed/21823385
https://doi.org/10.1007/s00134-012-2517-0
http://www.ncbi.nlm.nih.gov/pubmed/22398756
https://doi.org/10.1016/j.accpm.2017.05.007
http://www.ncbi.nlm.nih.gov/pubmed/28826983
https://doi.org/10.1186/cc11856
http://www.ncbi.nlm.nih.gov/pubmed/23672813
https://doi.org/10.21037/atm.2016.07.27
http://www.ncbi.nlm.nih.gov/pubmed/27668236
https://doi.org/10.21037/atm.2017.08.08
http://www.ncbi.nlm.nih.gov/pubmed/29302602
https://doi.org/10.1056/NEJMoa1011802
https://doi.org/10.1056/NEJMoa1011802
http://www.ncbi.nlm.nih.gov/pubmed/21470008
https://doi.org/10.1097/00003246-200102001-00009
http://www.ncbi.nlm.nih.gov/pubmed/11228573
https://doi.org/10.1371/journal.pone.0222039


23. Capuzzo M, Rhodes A. Should cost considerations be included in medical decisions? Not so sure.

Intensive Care Med. 2015; 41(10):1844–6. https://doi.org/10.1007/s00134-015-3947-2 PMID:

26215678.

24. Guidet B, Beale R. Should cost considerations be included in medical decisions? Yes. Intensive Care

Med. 2015; 41(10):1838–40. https://doi.org/10.1007/s00134-015-3988-6 PMID: 26215681.

25. Rigaud JP, Giabicani M, Meunier-Beillard N, Ecarnot F, Beuzelin M, Marchalot A, et al. Non-readmis-

sion decisions in the intensive care unit under French rules: A nationwide survey of practices. PLoS

One. 2018; 13(10):e0205689. https://doi.org/10.1371/journal.pone.0205689 PMID: 30335804; PubMed

Central PMCID: PMC6193659.
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