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Abstract

Context.—Palliative care services (PCS) are underutilized and frequently delayed among surgical 

patients. Surgical residents often serve at the forefront for patient issues, including conducting 

conversations regarding prognosis and goals of care.

Objectives.—This qualitative study identifies critical barriers to palliative care referral among 

seriously ill surgical patients from the perspective of surgical residents.

Methods.—We conducted semistructured interviews with surgical residents (n = 18) across the 

state of Michigan, which focused on experiences with seriously ill surgical patients and PCS. 

Inductive thematic analysis was used to establish themes based on the research objectives and data 

collected.

Results.—Four dominant themes of resident-perceived barriers to palliative care referral were 

identified: 1) challenges with prognostication, 2) communication barriers, 3) respect for the 

surgical hierarchy, and 4) surgeon mentality. Residents consistently expressed challenges in 

predicting patient outcomes, and verbalizing this to both attendings and families augmented this 

uncertainty in seeking PCS. Communicative challenges included managing discordant provider 

opinions and the stigma associated with PCS. Finally, residents perceived that an attending 

surgeon’s decisive authority and mentality negatively influenced the delivery of PCS.

Conclusions.—Among resident trainees, unpredictable patient outcomes led to uncertainty in 

the timing and appropriateness of palliative care referral and further complicated communicating 

plans of care. Residents perceived and relied on the attending surgeon as the ultimate decision 

maker, wherein the surgeon’s sense of responsibility to the patient was identified as a significant 

barrier to PCS referral. Further studies are needed to test surgeon-specific interventions to improve 

access to and delivery of PCS.
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Introduction

Although the benefits of palliative care are clear,1–3 surgical patients seldom receive such 

services despite serious, life-limiting illness, and burdensome symptoms.4,5 A study of 

medical and surgical patients’ use of palliative care found that surgical patients are less 

likely than their medical counterparts to receive palliative care services (PCS).4 Surgical 

patients who did receive PCS lived on average three days longer, suggesting a period of 

unmet need and unnecessary suffering including psychological and emotional distress.4 

Furthermore, receipt of PCS among surgical patients frequently occurs within 24–48 

hours of death, limiting the potential benefits of care in the dying phase.4,6,7 The factors 
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influencing the underuse and delay of PCS remain unclear, though early studies attribute a 

rescue culture in surgery and surgeons’ sense of responsibility for patient outcomes.5,8,9

Surgical residents assume a substantial amount of such responsibility, frequently serving at 

the forefront for all patient issues.10 Therefore, trainees are often subject to the challenges 

of conversations involving prognosis and goals of care. To date, the evaluation of resident 

experiences caring for seriously ill patients and in seeking palliative care consultation is 

limited to survey-based data,1,2,11–17 wherein an in-depth understanding of their perceived 

barriers, behaviors, and decision making is lacking. A clearer understanding of these 

experiences may inform the development of novel interventions and training strategies 

aimed at earlier referral to PCS for surgical patients.

In this context, we conducted semistructured interviews with surgical trainees to better 

understand factors related to the decision to pursue surgery in the preoperative setting or to 

pursue aggressive care after a serious complication. Specifically, we sought to explore the 

delay and underuse of PCS among surgical patients.

Methods

This report represents part of a mixed-methods study designed to gain a comprehensive 

understanding of resident experiences, attitudes, and training in caring for seriously ill and 

dying patients. In the first phase, participants completed a survey based on the Canadian 

Researchers at the End of Life Network instrument, which has been previously validated 

among nonsurgeon trainees.18 In the second phase, we conducted semistructured interviews 

with a subset of surgical resident survey respondents who agreed to participate after 

completion of the survey. These interviews explored experiences shared in the surveys and 

are the focus of this qualitative report.

Palliative care was defined as “care that focuses on relief from suffering and providing the 

best quality of life possible for patients with serious or potentially life-threatening illness at 

all stages of disease, through the assessment and treatment of physical, psychosocial, and 

spiritual problems.”1 Palliative care referred to care provided by specialty palliative care 

teams and not primary palliative care provided by the surgical team (e.g., basic management 

of pain and symptoms, depression, and anxiety; discussions about prognosis; and goals 

of treatment).19 The surgical patient referred to any patient who was under the care of 

a surgeon at the time of intervention,3 including patients who had undergone surgery or 

were under consideration for a surgical procedure. This study was deemed exempt by the 

University of Michigan Institutional Review Board.

Participants

All general surgery residency programs in the state of Michigan (n = 10) were invited to 

participate in this study. Five programs allowed their residents to participate. Participation 

was not limited by postgraduate year (PGY), level of experience, or categorical or 

preliminary position to maximize the variability in responses across experience level.
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Purposive sampling was used to obtain broad representation of PGY level of training from 

academic and community training programs. Residents who expressed interest were invited 

to undergo semistructured interviews. A total of 41 residents were invited to participate, 24 

of whom expressed interest, and 18 completed interviews. Interviews were conducted over 

the telephone with a member of the research team. A $50 gift card incentive was provided 

to all participants. Interviews were audio-recorded, transcribed verbatim, and deidentified to 

protect participant confidentiality. Transcripts were not returned to participants for review.

Interviews were conducted by two authors: P.A.S. (MD, MS), an attending surgeon who was 

guided by J.F. (ScD, MHS), an expert on the design and conduct of qualitative and mixed-

methods projects, and C.A.V. (MA, MPH), a qualitative analyst with extensive experience 

interviewing surgeons. Sampling ceased once thematic saturation was achieved. Thematic 

saturation was determined when new themes emerged infrequently and the code definitions 

remained stable.20 Each interview lasted 45–60 minutes and began with the main research 

question: to identify the main barriers and facilitators to PCS referral among seriously 

ill surgical patients. The interview guide focused on the following domains: knowledge 

and experience; attitudes and perceptions; communication; and challenges (Appendix 1). 

Interviews were completed between December 2016 and July 2017.

Analyses

Deidentified interview transcripts were analyzed using inductive thematic analysis, focused 

on providing rich thematic descriptions on the main research question, and devised under 

the guidance as described by Braun et al.21 First, the PI and two research assistants 

read transcripts to familiarize themselves with the data. Next, each of the researchers 

independently searched for and identified initial codes. The group came together to search 

for themes, collating codes into categories. Through an iterative process of consensing 

building, these themes were reviewed and organized into a thematic map. The process of 

defining and naming themes was an ongoing process that occurred throughout the analytic 

phase. All team members were actively involved in the production of the final report, 

including the final analysis of the selected exemplary quotes. Each transcript was coded by 

two coders blinded to the other’s work, and discrepancies were discussed until consensus 

was reached. Organization of the semistructured interviews was completed using qualitative 

software, NVivo (version 11.4.2; QSR International, Doncaster, Australia). A consolidated 

criterion for reporting qualitative research (COREQ) checklist is included as Appendix 2.

Results

Interviewee characteristics and demographics are provided in Table 1. Four themes emerged 

with regard to resident-perceived barriers to palliative care consultation:

1. Challenges with prognostication: the skill and inherent difficulty with predicting 

outcomes or future states.

2. Communication barriers: the challenges associated with knowing when and how 

to communicate with the patient and/or families.
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3. Respect for the surgical hierarchy: implications of the trainee position within the 

surgical team and organization.

4. Surgeon mentality: the residents’ perceptions of how attending surgeons’ traits 

and attitudes impacted their ability to view patient trajectories objectively.

In addition, distinct patterns that emerged within each major theme were further categorized 

into subthemes. A display of resident quotes is provided in Table 2.

Challenges With Prognostication

Residents consistently described difficulties in accurately predicting outcomes both from 

the primary disease and following critical illness and/or surgery, which was an important 

barrier to seeking palliative care consultation. Unpredictability, and therefore uncertainty, 

led to ambiguity in knowing if and when to involve PCS. As one resident explained, “the 

biggest difficulty is trying to recognize when the time is to involve palliative care…” For 

some residents, unanticipated outcomes led to a realization of missed earlier referral to PCS. 

For others, continuing life-sustaining interventions led trainees to reevaluate and reflect on 

the opportunities for changes in management by, “taking a step back, and asking, ‘where are 

we going with this?’.”

Accurate prognostication and risk quantification varied in difficulty depending on the 

clinical scenario. This was exemplified in cases when outcomes were seemingly more 

predictable, yet residents acknowledged the possibility that a patient may recover against 

all odds. Late triggers were easily identifiable, whereas early triggers were not, leading to 

delayed referrals to PCS. In most situations, however, PCS referral was obtained only by 

“definitive change” such that “we didn’t see a light at the end of the tunnel.”

In addition, residents suggested a lack of tools to assist with uncertainty including the 

absence of clear clinical indicators and prompts to initiate palliative care consultation. 

Without objective prognostic criteria, opportunities for reflection were often late in the 

patient’s hospital course and most frequently when the patient was at a high risk of death.

Communication Barriers

Residents described challenges in communication as a major deterrent to seeking PCS. Two 

major subthemes of this barrier included: managing discordant provider opinions and the 

lack of communication skills.

Residents acknowledged the usefulness of involving PCS, however, discordant provider 

opinions regarding prognosis led to confusion about when and how palliative care should 

be introduced as well as difficulty in articulating treatment plans and illness trajectories. For 

example, “one thing that I hear a lot is families getting confused about the information that’s 

getting relayed.” Prognostic uncertainty permitted discordant opinions among providers, 

creating an impasse to seeking PCS referral. By contrast, residents derived clarity and 

confidence in PCS referral when ambiguity was minimized and uniformity was achieved 

among the providers involved.
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Although residents acknowledged the “need to clarify to the patient and family about 

the importance of palliative care,” trainees were poorly equipped to lead these difficult 

conversations, suggesting a lack of communication skills. As one resident explained, “we 

don’t do a great job sometimes at explaining what [palliative care’s] role is going to be,” 

which at times, led to patient and family refusal of PCS. Residents believed that families’ 

misunderstanding of PCS was “almost always because of the delivery.” For example, one 

resident described their approach to introducing PCS as inadvertently conveying PCS as 

synonymous with end-of-life care and identified this as a personal failure of communication. 

The lack of “ingrained” acceptance of PCS among the surgical community led to an 

observed unfamiliarity with PCS, poorly positioning a surgeon to refute the stigma, and 

inaccurate portrayals of the purposes of PCS to patients and families.

Despite these challenges, residents viewed PCS as an important component of caring for 

seriously ill patients, drawing on understanding the patient’s goals and effectively serving 

to “crystallize” family decisions. As such, these reflections address one of the fundamental 

causes to delayed PCS referral; the gap in knowledge among trainees about PCS and the 

communication approaches used among palliative specialists to facilitate conversations.

Respect for the Surgical Hierarchy

Training within a surgical hierarchy was frequently viewed as a deterrent to the timing 

and appropriateness of palliative care consultation. Two predominant subthemes emerged: 

residents’ hesitancy to undermine the attending’s authority and acceptance of the attending’s 

ownership of the patient.

Some trainees reported conflict in balancing their own impression of a patient’s prognosis 

with the attending’s presumed care plan; noting a conflict between their role as a trainee, 

whose responsibility is to perform patient assessments and formulate clinical plans without 

undermining the attending’s authority. While residents remained cognizant of abiding by a 

customary hierarchy, some residents reported potential repercussions of involving palliative 

care even after approval by the attending surgeon due to, “worrying about themselves having 

conversations that the attending surgeon doesn’t think is appropriate.”

Residents also described varying levels of authority within surgery, particularly at the junior 

level, where responsibilities consisted of, “clearing it with the attending…. making sure to 

reach an agreement,” followed by another series of approvals by, “one of the more senior 

residents who then goes back to discuss it with the family before placing the consult, or 

placing the consult, then discussing it with the family.” In effect, a temporal delay to PCS 

referral and in executing care plans resulted from this systematic approach to surgical care.

Despite acknowledging a fear of undermining the attending surgeon, many empathized with 

attendings, rationalizing that attendings feel a great deal of responsibility to their patients, 

indicating a sense of patient ownership. The desire to “manage every part of that patient’s 

care” suggests that conversations on the direction of care hold weight and importance. In 

effect, the individual responsible for conducting these conversations was the provider who 

assumed the largest risk and possessed ultimate ownership for the patient’s medical course, 

the attending surgeon.
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Surgeon Mentality

Surgeon mentality was frequently perceived as a strong deterrent to palliative care 

consultation. Prominent subthemes included generating a false sense of hope for a positive 

outcome, as well as an ingrained fix-it mindset.

Residents described how the challenges associated with uncertainty and the possibility of 

complications or death necessitated hope from a surgeon for positive outcomes. Although 

the hope for recovery after a complication may offer psychological benefit to both the 

surgeon and the patient, residents stated it can also obscure the surgeon’s perception of the 

need for PCS, regardless of the patient’s condition because, “they don’t want this to happen 

and it’s more of their perspective than anything else.” Delaying referral permitted surgeons 

to garner hope for their patients “to turn the corner and get better.” Hope not only created 

time delays for involving palliative care consultants from the “wait-and-see approach” but 

also created the notion of possibility and optimism by “pushing and giving them every 

chance to make the turn.”

Delays in palliative care referral were often attributed to an ingrained “fix-it” mentality 

among surgeons. Some trainees associated a surgeon’s delay in seeking PCS as a means 

of deflecting defeat, “because [surgeons] don’t want to admit that what they did failed 

the patient.” These observations were connected to the perception that surgeons had a 

tendency to express overconfidence in their skill and/or predicting outcomes. For example, 

one resident described how surgeons accept their chosen specialty as one with tremendous 

responsibility, that surgery requires one to “be reasonably sure that you can have a 

successful surgical outcome for this person.” This suggests that a surgeon’s success was 

related to skillfulness, wherein skillfulness would technically obviate the need for PCS as 

the disease could be “fixed.” This phenomenon is credited to the cultivated personality 

among surgeons, culminating from the perception that many medical students, “go into 

surgery because they want to know how to cut and fix things.”

Discussion

This is the first study aimed at characterizing barriers to palliative care use perceived 

by surgical residents. Multiple types of barriers were identified, including: 1) challenges 

with prognostication, 2) communication barriers, 3) respect for the surgical hierarchy, 

and 4) surgeon mentality. Uncertainty in knowing patient trajectories led to difficulty 

communicating with both attendings and families as well as knowing when and how to 

consult PCS. Furthermore, working and training within a culture where attendings assumed 

primary responsibility and therefore sanctioned care plans were perceived as additional 

barriers to the referral and delivery of PCS.

Residents consistently reported a major barrier to introducing PCS was obtaining and 

providing accurate prognostic information. Difficulty in prognostication has been previously 

reported as an obstacle to palliative care referral among medical providers,22,23 and this 

study demonstrates that surgeons are similarly subjected to this challenge. Furthermore, 

opening the doors of communication by providing probabilistic information was viewed 

as “tak[ing] away hope.” This study identified a paradoxical phenomenon—surgeons delay 
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palliative care consultation due to uncertainty, yet the recognition of uncertainty itself could 

serve as a learned prompt for earlier utilization of PCS.

Residents alluded to the absence of triggers or prompts that contributed to delays in 

palliative care referral. There is inconsistency in the literature supporting the use of triggers 

for screening a population of critically ill patients to proactively increase the frequency and 

timeliness to palliative care referral.21–23 The lack of triggers alone was likely not the only 

source of confusion as to prompt PCS referral. This conflicting dynamic among providers 

has been previously described in scenarios where surgical treatments were misaligned with 

patient goals.24,25 From a resident’s viewpoint, reticence to palliative care consultation was 

rooted in prognostic uncertainty.

For surgical residents, being part of a surgical team implied acceptance of hierarchical 

training, which was frequently attributed to delays to PCS referrals. Enacting formalized 

treatment plans that may substantially alter the patient’s clinical course was the product 

of processes requiring daily authorization by the attending surgeon, while simultaneously 

managing the clinical demands as a surgical trainee. The trainee’s goal to accomplish safe 

and effective work is time consuming. For the patient, this may accentuate angst and anxiety 

as the role of the resident, who even as a physician, may appear ambiguous as neither 

the “decider” nor “nondecider.” This adds to the complexity of communication within 

training institutions where the role of residents in surgery is not always clear to patients. 

However, an evaluation of the patient perceptions of residents in surgery revealed that, when 

explained, patients supported residents’ educational needs and demonstrated trust in the 

medical system.26

Trainee reluctance to introduce PCS was rooted in fears of “undermining” the plan of the 

attending surgeon who was viewed as the final authority in a patient’s care. Specifically, 

decisive authority equated to patient ownership, characterized by a relationship established 

at the time of consultation and/or on trust established during the preoperative period between 

a surgeon and his/her patient. This relationship fosters the surgeon’s sense of commitment 

and goaldirectedness toward care. This observation confirms prior data demonstrating 

blunted clinical prognostic accuracy when the relationship between the physician and 

patient was strong.27 Regardless of probabilities, the process of involving consultants was 

dependent on the resident’s perception of appropriateness by the attending surgeon, which in 

turn limited their sense of empowerment and professional growth.

Surgeons presented themselves as apt to overcome complications as a result of the values 

fostered through surgical training. These values were conveyed in a surgeon’s reflections,8 

which in the culture of training, lies an ingrained attitude of authority, power, and certainty 

that most surgeons consider critical to their ability to cure disease. Perhaps, this notion is 

best described as the mentality that, “to cut is to cure,” and all remaining aspects of care 

thereafter are independently assumed by the surgeon. These values, ingrained in surgical 

culture and readily accepted upon entry into surgical residency, personifies the “fix-it” 

mentality.28 This work validates prior research revealing that surgeons feel an absolute 

responsibility for the patient,29 portrayed by autonomous decision making. Therefore, 
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complications and death become viewed as personal failures such that withdrawal of life-

sustaining treatment equates to declaring defeat.

These observations point to poorly understood influences on the acquisition of and 

reliance on nontechnical skills, such as gestalt, to direct care as in when to involve 

PCS.30 Over time, these selfimposed responsibilities carry the risk of surgeon fatigue 

and burnout.31,32 In effect, taking care of a single patient may draw on emotionally and 

physically taxing demands, let alone those of multiple patients. Prior authors have proposed 

surgeon depersonalization, and poor technical performance as an ill-fated consequence of 

the surgical personality.32,33 Perhaps, the resident reflections presented here summarize new 

and old findings that the surgeon personality impacts the delivery of care and predisposes 

surgeons to distress, obscuring the needs of patients when surgical cure is no longer 

effective. Our findings are consistent with prior work that highlights the differences in 

priority among surgeons and nonsurgeons alike, emphasizing the goal of surgery is to 

defeat death, whereas those of medical intensivists focus on optimizing quality of life in 

consideration of resource utilization.29

Although this study allowed for improved understanding of the influences to palliative care 

referral patterns among surgeons in training institutions, we acknowledge the limitations 

introduced by institutional culture, such that residents may be bound to experiences by 

institution-wide protocols. Variations in institutional resource and service availability likely 

played a role in the breadth of resident experiences with PCS. The reflections presented 

in this study highlight the most memorable resident experiences with seriously ill patients 

that may not encompass the breadth of clinical scenarios. We purposely sampled residents 

across diverse patient populations and settings and found persistent themes across different 

institutions and PGY levels. Still, these findings are consistent with prior work, namely the 

subthemes relating to the role of the surgeon in death and dying.34 We highlighted these 

prominent themes, which provide critical insight into the processes of pursuing PCS among 

surgical patients.

By identifying trainees’ perceived barriers to palliative care consultation, we provide 

opportunities for improvement. Our resident reflections are consistent with prior work where 

nearly 40% of residents felt inadequately trained to discuss the processes in withdrawal 

of life-sustaining therapy.35 The authors propose resident and attending empowerment 

through formalized training curricula in primary palliative care skills with explicit training 

on when and how to introduce PCS. The lack of formalized curricula likely contributes 

to why surgeons are poorly equipped to recognize appropriate timing to palliative care 

consultation.35,36 The gap in familiarity and understanding of PCS may be addressed by 

adopting structured curricula aimed at palliative care approaches, which encompass pain 

and symptom management, conducting difficult conversations while navigating challenging 

family dynamics, providing end-of-life care, and increasing awareness and knowledge of 

specialty palliative care.13,36,37 Furthermore, education and training in PCS among surgeons 

will prioritize patients’ physical, emotional, psychosocial well-being, and quality of life 

equally alongside surgical treatment. It may further facilitate the integration of palliative 

care with surgical treatment and obviate the misconception that PCS equates to end-of-
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life care. Finally, training in palliative care conversations may strengthen the providers’ 

communication skills and comfort level in discussing challenging clinical scenarios.

Conclusions

For surgical trainees, the challenges of anticipating outcomes and articulating uncertainty 

within a customary surgical hierarchy contributed to delays in seeking PCS for seriously ill 

surgical patients. A clearer understanding of resident experiences and perceptions informs 

potential surgeon-directed interventions aimed at promoting earlier palliative care referral.
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Appendix 1

Interview Questions Probes

To start, could you describe the palliative care 
Services available to you at your institution?

• How are the services helpful or beneficial?
• How are the services not helpful?
• How do they typically get involved in the care of your patients?

Tell me about a patient who underwent an 
elective operation and had a complication 
requiring ICU admission. Here, we are less 
interested in the clinical details and more 
about the processes of care.

• What went well?
• What did not go well?
• How did palliative care get involved?
• What happened when they got involved?

Tell me about a patient who came in 
emergently and required ICU admission. 
Here, we are less interested in the clinical 
details and more about the processes of care.

• What went well?
• What did not go well?
• How did palliative care get involved?
• What happened when they got involved?

In thinking about those above two scenarios, 
what are some of the barriers you experienced 
or witnessed?

• Lack of education and training by the surgeon (poor communication, 
unknown benefits of palliative care)
• Attitudes about palliative care (do not find value in palliative care 
services)

• Patient and family factors (conflict within families, poor 
communication, unrealistic expectations, poor understanding)

• Ethical conflict (obligation to limit burdens of surgery with their duty 
to rescue the patient)

• Personal conflict (how to maintain hope while being realistic and 
honest, personal reaction to death and dying)

• Systemic issues (lack of appropriate and/or timely services available, 
fragmented care, time constraints, expectations of consultants, lack 
of appropriate documentation such as advance directives or surrogate 
decision maker)
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Interview Questions Probes

• Culture of continuing all life-sustaining treatment (societal, 
institutional, surgical)

How do you communicate to patients before 
surgery about potential complications?

• How do advance directives affect your discussions? If they do not 
exist, how do you present them to patients?

How are complications managed? • How do you discuss quality of life issues such as functional status 
and cognitive status?
• What challenges do you face?
• When do you start thinking about limiting ongoing care?

What do you view as the biggest challenges 
in providing palliative care?

• Clinician barriers (lack of training or comfort, burnout, time 
constraints)
• Family and surrogate barriers
• Institutional barriers

Tell me about your training in palliative and 
end-of-life care.

• Comfort level
• Knowledge and experience
• Learning from past experiences or other colleague’s experiences 
(M&M or case conferences)

Why do you think surgical patients receive 
fewer palliative care services than medical 
patients?

• See barriers probes from Q4

What do you think could be improved in how 
we care for our patients who experience a 
postoperative complication? How do we do 
this better?

• Training and education
• Attitudes and culture
• Available resources
• Process or system level
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Table 1

Interview Participant Demographics, N = 18

Category Distribution (%)

Gender

 Male 12 (67)

 Female 6 (33)

Age

 18–24 0 (0)

 25–34 18 (100)

 35–74 0 (0)

Race

 White/Caucasian 9 (50)

 Black/African American 0 (0)

 Asian or Pacific Islander 5 (28)

 Arab or Arab-American 1 (5)

 American Indian or Alaska Native 0 (0)

 Other 3 (17)

Religion

 Christian 8 (44)

 Jewish 0 (0)

 Hindu 1 (6)

 Buddhist 1 (6)

 Muslim 1 (6)

 No affiliation 5 (28)

 Other 2 (11)

Institution

 Henry Ford Hospital, Detroit, MI 4 (22)

 Michigan State University, Lansing, MI 2 (11)

 Spectrum Health, Grand Rapids, MI 4 (22)

 St. Joseph Mercy, Ann Arbor, MI 3 (17)

 University of Michigan, Ann Arbor, MI 5 (33)

Current position

 Postgraduate Year 1 + 2 7 (39)

 Postgraduate Year $ 3 11 (61)

Months completed of ICU rotation

 None 1 (11)

 1 month 3 (17)

 2 months 2 (11)

 3 months 3 (17)

 ≥4 months 9 (50)

Did the resident receive training regarding the appropriateness and timing for palliative care referral?

  Yes 9 (50)

J Pain Symptom Manage. Author manuscript; available in PMC 2022 May 07.
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Category Distribution (%)

  No 9 (50)

Degree of subjective resident preparedness in caring for terminally ill patients

  Not at all prepared 1 (6)

  Somewhat prepared 11 (61)

  Prepared 4 (22)

  Very prepared 2 (11)

J Pain Symptom Manage. Author manuscript; available in PMC 2022 May 07.
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