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Influence of nurse's involvement on practices during end-of-life decisions within stroke units
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Objectives Decision-making processes concerning end-of-life decisions are not well understood for patients admitted into stroke units with severe stroke. To assess the influence of nurses on the medical perspectives and approaches that lead to withholding and/or withdrawing treatments related to end-of-life (EOL) decisions.

Patients and Methods: This secondary analysis nested within the TELOS French national survey was based on a physicians' self-report questionnaire and on a I-Score which was linked to nurses' involvement. Physician's responses were evaluated to assess the potential influence of nurse's involvement on physician's choices during an end-of-life decision.

Results: Among the 120 questionnaires analyzed, end-of-life decisions were more often made during a round-table discussion (58% vs. 35%, p=0.004) when physicians declare to involve nurses in the decision process. Neurologists involved with nurses in decision making were more likely to withhold a treatment (98% vs. 88%, p=0.04), to withdraw artificial feeding and hydration (59% vs. 39%, p=0.04), and more frequently prescribed analgesics and hypnotics at a potentially lethal dose (70% vs. 48%, p=0.03).

Conclusion:

The involvement of nurses during end-of-life decisions for patients with acute stroke in stroke units seemed to influence neurologists' intensivist practices and behaviors.

Nurses supported the physicians' decisions related to forgoing life sustaining treatment for patients with acute stroke and may positively impact on the family's choice to participate in end-of-life decisions.

INTRODUCTION

Stroke is a major cause of death as well as physical and cognitive disability. In the United States, almost 800,000 people experience a stroke or recurrent strokes each year. The shortterm mortality rate after a stroke reaches 36% [START_REF] Holloway | Palliative and End-of-Life Care in Stroke: A Statement for Healthcare Professionals From the American Heart Association/American Stroke Association[END_REF][START_REF] Koton | Stroke incidence and mortality trends in US communities, 1987 to 2011[END_REF]. In France, more than 75% of deaths occur in hospitals and other institutions [START_REF] Gisquet | Où meurt-on en France? Analyse des certificats de décès (1993-2008)[END_REF], and 20% occur within specialized wards, such as intensive-care units (ICUs) or stroke units (SUs) [START_REF] Azoulay | End-oflife practices in 282 intensive care units: data from the SAPS 3 database[END_REF][START_REF] Ferrand | Withholding and withdrawal of life support in intensive-care units in France: a prospective survey[END_REF][START_REF] Holloway | Prognosis and decision making in severe stroke[END_REF]. Among the deaths in acute-care wards, 36% are linked to end-of-life (EOL) decisions which typically affect patients admitted with severe comorbidities, such as a chronic disease, or they are elderly stroke patients [START_REF] Azoulay | Decisions to forgo life-sustaining therapy in ICU patients independently predict hospital death[END_REF].

Due to the severity of the pathology and/or the frequency of associated comorbidities, patients admitted in ICU or SU with an acute stroke are more likely prone to decisions regarding foregoing life-sustaining treatment [START_REF] Benjamin | Heart Disease and Stroke Statistics-2018 Update: A Report From the American Heart Association[END_REF][START_REF] Elkins | Thirty-year projections for deaths from ischemic stroke in the United States[END_REF][START_REF] Robert | Palliative and End-of-Life Care in Stroke[END_REF][START_REF] Sprung | Endof-life practices in European intensive care units: the Ethicus Study[END_REF].

EOL decisions are usually classified into four categories: (i) do not resuscitate (DNR) orders, (ii) withholding treatment, (iii) withdrawing treatment, and (iv) actively shortening the dying process. DNR orders are defined as instructions or decisions to not attempt cardiopulmonary resuscitation in cases of cardiac arrest during the patient's stay at hospital, and mainly concern the 13-30% of patients admitted with ischemic stroke [START_REF] Kelly | Variation in do-not-resuscitate orders for patients with ischemic stroke: implications for national hospital comparisons[END_REF][START_REF] Crozier | Withdrawing and withholding treatments in acute severe stroke patients in the elderly[END_REF]. Active shortening of the dying process is a circumstance in which someone performs an act with the specific intention of shortening the dying process [START_REF] Sprung | Endof-life practices in European intensive care units: the Ethicus Study[END_REF]. Active shortening of the dying process, which is synonymous with active euthanasia, is not legal in many countries as France and participant

were not asked about their opinion on this topic [START_REF] Boulard | Futile treatment in intensive-care units: key points[END_REF]. Most of the time, these active decisions are preceded by DNR, withholding or withdrawal practices. These three types of EOL are legal in France, but are rarely clearly stated in the literature [START_REF]du 2 février 2016 créant de nouveaux droits en faveur des malades et des personnes en fin de vie[END_REF]. Practices for withholding or withdrawing therapy may vary according to regional and cultural differences, economic status and religions [START_REF] Sprung | The importance of religious affiliation and culture on end-of-life decisions in European intensive care units[END_REF][START_REF] Baggs | Intensive care unit cultures and end-of-life decision making[END_REF][START_REF] Bülow | The world's major religions' points of viewon end-of-life decisionsin the intensive care unit[END_REF].

More generally, EOL decisions remain an ethical and legal concern in daily practice in different medical specialties, and have been discussed in many scientific articles and guidelines over the last decades. Recommendations and guidelines have been published to improve the quality of end-of-life care in all clinical areas, including strokes [START_REF] Cowey | End of life care for patients following acute stroke[END_REF]. It has been emphasized that, during palliative or the end-of-life period, patients who have been admitted for a stroke should not be excluded from acute-stroke care and should receive multidisciplinary and anticipatory care.

The implications for the patient and the participation of the family in the EOL decisionmaking process have been discussed and studied [START_REF] Brereton | The hospital environment for end of life care of older adults and their families: an integrative review: The hospital environment for end of life care of older adults and their families[END_REF][START_REF] Azoulay | Half the family members of intensive care unit patients do not want to share in the decision-making process: a study in 78 French intensive care units[END_REF][START_REF] Johnston | Patient and physician roles in end-of-life decision making. End-of-Life Study Group[END_REF], but the participatory role of nurses during EOL decisions is not well understood. In this study, the term "nurses" refers to head nurses, nurses, and nurse assistants.

A few publications have assessed the experiences and skills of nurses under the circumstances of EOL decisions: these show some discrepancies between perceptions and opinions of physicians regarding life-sustaining treatments [START_REF] Ferrand | Discrepancies between perceptions by physicians and nursing staff of intensive care unit end-of-life decisions[END_REF][START_REF] Frost | Patient and healthcare professional factors influencing end-of-life decision-making during critical illness: a systematic review[END_REF]. It has been shown that most nursing staff want to be more involved during EOL decisions and would like to help patients and their families [START_REF] Albers | Attitudes of nursing staff towards involvement in medical end-of-life decisions: a national survey study[END_REF]. Three major roles and strategies for nurses have been identified when a lifesustaining treatment is considered: (i) they provide information, (ii) they offer support, and (iii) they act as an advocate. However, the impact of these roles and the way in which they affect a physician's behavior, the patient's care, and a family's well-being have not been fully explored [START_REF] Adams | Nursing Roles and Strategies in End-of-Life Decision Making in Acute Care: A Systematic Review of the Literature[END_REF][START_REF] Gallagher | Negotiated reorienting: A grounded theory of nurses' end-of-life decision-making in the intensive care unit[END_REF].

Aim

The aim of this study was to assess the potential influence of nurses on physician's decisions made to withhold and/or withdraw treatments for stroke patients at the end of life.

MATERIAL and METHODS

Design

This study retrospectively analyzed a one-time cross-sectional national French survey, TELOS, conducted between 2010 and 2011. TELOS was initially designed to examine and explore the practices and perceptions of physicians regarding severe-stroke patients and especially during EOL decisions. For this retrospective analysis, we hypothesized that nurseinvolvement could be associated with physician's behavior during EOL decisions.

Sample/Participants

For the TELOS study, physicians were contacted using the French Neurovascular Society mailing list, which contained 224 physicians. Among these, 126 (56%) agreed to participate. questions, which were designed to explore the organization and performance of the SU. This questionnaire was exclusively completed by the head of the SU.

Simultaneously, a second supplementary questionnaire (Q2) was sent to all ward physicians, and anonymous responses were collected between November 2010 and May 2011. The Q2 questionnaire was sent to all senior neurologists who had agreed to participate and was composed of 80 closed and half-closed questions, and two clinical vignettes. The Q2 contained items on medical decisions and was designed to explore the physicians' decisionmaking processes and perceptions of disability. It covered queries on the involvement of nurses in the process of making an EOL decision. The Q2 was also constructed to provide information on the demographic characteristics of the physicians (gender, age, experience, religion).

Validity and reliability

To confirm the assumption that nurse-involvement could influence EOL decisions, we created an Implication Score (I-Score). This I-Score was based on six questions included in the Q2 questionnaire (listed in Table 1 and Supplement 2), which were selected for their ability to describe the implications and participation of nurses during EOL decisions. The six selected answers were weighted from 0-2 points, with the maximum score indicating the most effective collaboration between a physician and the nurses during an EOL decision-making process. Two questions were exclusive (Q26 and Q53 in table 1) and could only cote 1 or 2 points.

The I-Score and the different weights of the scores for each question were attributed after consensus between the ICU physicians and nurses that considered as expert and who were also involved in this study.

The I-Score and the different weights of the scores for each question were attributed after consensus between the ICU physicians and nurses that considered as expert and who were also involved in this study.

A score, ranging from 0-20, was obtained by summing the weights of the six questions listed in Table 1. Then, this score was used to split the physicians into two groups according to the observed median: a first group of physicians (I-Score ≤10) involving a little or not at all nurses during EOL decisions (n=64), and a second group (I-Score >10) considering nurse's opinions during EOL decisions (n=56).

To identify the consequences of nurses' involvement in EOL decisions, we compared the characteristics of the two groups with regards to the responses to the Q2 questionnaire (excluding the six questions included in the I-Score).

Ethical considerations

According to local regulations, no formal ethical scrutiny was required or undertaken for this study.

Data analysis

The data are described as their frequencies and percentages for the categorical variables, and as their medians (25th-75th percentile range) for the quantitative variables. Categorical variables were compared using Fisher's exact test and quantitative variables using Wilcoxon's ranked-sum test. All tests were two-sided and statistical significance was set at the p=0.05 level. All analyses were performed using R software version 3.4.1 (R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Hospitals

A total of 49 distinct French SUs participated in this study among the 100 listed in the TELOS survey. The main characteristics of the participating medical units are listed in Supplement 1. Most SUs were attached to a university-teaching hospital (45%) or a general public hospital (41%), and more rarely a private institution (8%). The median number of beds in a SU was 31 (range: 28-45), including 16 (range: 12-23) dedicated to stroke management.

There was an emergency department (92%), a polyvalent or medical ICU (94%), a mobile palliative care team (88%), and an ethics committee (51%) in most of the hospitals. Families were allowed to visit patients on any day of the week in all neurology wards and SUs.

Physicians' characteristics

Of the 126 questionnaires that were collected, a total of 120 Q2s were analyzed (6 questionnaires were excluded because the physicians did not answer one or more of questions included in the I-Score): the results are summarized in Table 2. The median age of the participating physicians was 40 (range: 34-47) years, and 44% (n=56) were females.

Approximately 50% of the physicians reported having more than 10 years of experience in neurology and 37% in stroke management. Eighty-six percent of physicians declared that they systematically took part in the unit's "team meetings", but only 64% took part in specific "team meetings" dedicated to EOL decisions and patients' outcomes.

The median I-Score was 10. From this, two groups of physicians were created: one with a I-Score of ≤10, who considered nurses' involvement to be less important in the EOL decisionmaking process (n=64), and those with a I-Score of >10 (n=56) who considered that nurses should be involved in EOL decisions. Sub-item scores are given in Table 1.

We were not able to identify a dominant profile of a hospitals' care structure that specifically promoted participation of nurses in EOL decisions (Supplementary 1). In addition, the I-Score could not identify a specific profile for those physicians that involved nurses more in EOL decisions (Table 2).

Physicians' responses

The behaviors of the two groups of physicians towards the I-Score during EOL decisions are presented in Table 2. The following major differences seemed to impact the EOL decisionmaking process. Neurologists that more take into account nurses' opinions tended to also withhold active treatment more often (98% vs. 88%, p=0.04), to withdraw nutrition and artificial hydration more often (59% vs. 39%, p=0.04), and to prescribe analgesics and hypnotics to potentially lethal doses more frequently (70% vs. 48%, p=0.03) compared to neurologists that did not confer with nurses on EOL decisions. Physicians that were more involved with nurses when making EOL decisions reported that decisions were often made during specific round-table discussions dedicated to severe-stroke patients (24% vs. 11%, p=0.02). This occurred more frequently during medical or unit round-table discussions (58% vs. 35%, p=0.004) and less often at a patient's bedside (25% vs. 49%, p=0.02).

The physicians' opinions relating to implications for the family also differed according to which group they were in. Physicians who were more involved with nurses during EOL decisions responded that, when DNR orders were decided upon, the "family's opinion was important" (82% vs. 64%, p=0.047) and that it was less often "necessary to decide" (12% vs.

30%, p=0.047).

These different ways of involving or consulting with the family showed that, in cases of difficult decision, a potential disagreement with the family happened more often in the physician group that seem to involve nurses (12% vs. 5%, p=0.046). In addition, these physicians said it was important that a physician from another unit added an external viewpoint during these meetings on EOL decisions (80% vs. 59%, p=0.02).

DISCUSSION

The topic of nurse-physician collaboration in the context of EOL decision-making is of concern in ICUs; our analysis seems to confirm that the participation of nurses in EOL decision-making for patients admitted into SUs could have a influence on physicians' decision making [START_REF] Benbenishty | Nurse involvement in end-of-life decision making: the ETHICUS Study[END_REF][START_REF] Wilson | Factors that contribute to physician variability in decisions to limit life support in the ICU: a qualitative study[END_REF]. We noted that attitudes differed during EOL decision-making according to the potential involvement of nurses in this process, despite any other influence or any specific profile of the physician or hospital. When a physician answered that nurses were involved in decision making, it seemed that the process of EOL decision making was more collegiate; in addition, these physicians valued an opinion from a physician from another department.

Collaborative behavior resulted in a greater likelihood of consulting with external team members, doctors, and relatives. This was probably due to the collaboration, and because those nurses that were more involved with a physician's decisions were, consequently, more concerned and dedicated to the patients' outcomes [START_REF] Ferrand | Discrepancies between perceptions by physicians and nursing staff of intensive care unit end-of-life decisions[END_REF][START_REF] Hamric | Nurse-physician perspectives on the care of dying patients in intensive care units: collaboration, moral distress, and ethical climate[END_REF]. This increasing number of EOL decisions when nurses are involved is a key point, because lack of decision can made the team members act based on their own individual skills and because studies have highlight the role of nurses to create credible care plan during palliative care [START_REF] Eriksson | Ethical dilemmas around the dying patient with stroke: a qualitative interview study with team members on stroke units in Sweden[END_REF].

This study also highlights that effective collaboration between physicians and nurses shaped the organization of the unit and enabled effective communication among its members through meetings, including round-the-table meetings. In the ICU, the healthcare professionals involved in the decision-making process might not always assess the situation identically, challenging the interdisciplinary collaboration [START_REF] Baggs | Intensive care unit cultures and end-of-life decision making[END_REF][START_REF] Jensen | Withholding or withdrawing therapy in intensive care units: an analysis of collaboration among healthcare professionals[END_REF]. Collaboration is here defined as: "ICU nurses and physicians cooperatively working together, sharing responsibility for problem solving and decision-making, to formulate and carry out plans for patient care" [START_REF] Gedney | Development of an instrument to measure collaboration and satisfaction about care decisions[END_REF]. This collaboration and more optimal organization probably provided the best-quality of EOL decision-making by the different actors in the unit, as recommended for the management of palliative and end-of-life care of stroke patients [START_REF] Holloway | Palliative and End-of-Life Care in Stroke: A Statement for Healthcare Professionals From the American Heart Association/American Stroke Association[END_REF][START_REF] Jensen | Withholding or withdrawing therapy in intensive care units: an analysis of collaboration among healthcare professionals[END_REF]. The importance of collaboration is required during EOL decision and particularly with stroke patient who are at high risk to experience neurological symptom (as nausea and hiccup) with a lower ratio of staff/patient than in a plaintive care ward [START_REF] Eriksson | End of Life Care for Patients Dying of Stroke: A Comparative Registry Study of Stroke and Cancer[END_REF].

The differences between nurses' and physicians' perceptions of EOL decisions can be identified as a strength and to improve the quality of decision-making. Nurses should be more involved in recommendations for withholding or withdrawing a therapy, and this study shows that a decision should ideally be multidisciplinary to improve patient care and to reduce job strain.

We also noted that physicians more involved with nurses in decision making thought that the family's opinion was "important", whereas the other group thought that the family's opinion was "necessary" when making a decision. Although this was a minimal difference, this is a crucial point in the way that families are involved. A previous study has shown that only 47% of family members expressed a desire to participate in the EOL decisions [START_REF] Azoulay | Half the family members of intensive care unit patients do not want to share in the decision-making process: a study in 78 French intensive care units[END_REF]. The group that involved nurses said that it was "important" to allow a family to decide, but it was not necessary for them to be involved in the actual decision. This point seems to more respect the family's involvement, as these decisions can be a source of stress and discomfort for the family, and for the patients [START_REF] Azoulay | Risk of post-traumatic stress symptoms in family members of intensive care unit patients[END_REF][START_REF] Ulrich | Everyday ethics: ethical issues and stress in nursing practice[END_REF]. The involvement of families on a non-voluntary basis can also expose the team to a greater risk of conflict with families or a difficult decision (12% vs. 5%, p=0.04). This difference is probably due to the fact that nurses are more often closely involved with the patient and family than physicians.

Limitations

In this retrospective analysis of a one-time cross-sectional national survey, we emphasize that nurses were not directly consulted in this vignette national prospective study: thus, the nurse's involvement could be under-or over-estimated by the physicians' viewpoints. Nevertheless, we considered that the TELOS study was a unique opportunity to investigate this field. A similar study is being conducted among French nurses to provide information on nurses' involvement in EOL decisions. Future research on nurse-physician collaboration during EOL decisions should be conducted in various countries and in different types of hospital wards to improve external validity. Moreover, our study lacks precise information on religion and economic status and this aspect should be more investigated. For a more complete picture of this phenomenon, nurses and allied health personal should be directly consulted to determine their attitudes and perceptions, and geographical distribution of the centers should be studied.

Another limitation is that participants were not asked about their opinion on euthanasia due to the French legal framework of palliative care which does not allow euthanasia. Finally, even with the participation of 49 distinct French SUs, we cannot affirm that our study is fully representative of the French setting. Despite these limitations, our results provide some substantial information concerning nurse-physician collaboration during critical care.

Conclusion

The practice and behavior of stroke physicians seemed to be impacted by the nurses' inputs during EOL decision-making regarding patients hospitalized within acute SUs. Involvement 14 of nurses may aid physicians when making decisions of whether to forgo a life-sustaining therapy or to prescribe an analgesic or hypnotic medication to these patients. This is probably because making a collective decision provides a greater perspective on the meaning of care and/or because interdisciplinary EOL decisions and group discussions help to support any decision. Involvement of nurses seemed to improve the way that the family's choice was taken into account during decisions on whether to sustain or cease a therapy. Further studies are needed to confirm our findings and to identify a profile and the socio-demographic characteristics of nurses who were more involved in EOL decisions, and to determine the role of nurses in other ICUs.

TABLE 1.
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