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PROACTIVE PALLIATIVE CARE IN THE INTENSIVE CARE UNITS OF AN 

ACADEMIC HOSPITAL 

JONATHAN WU 

ABSTRACT 

 Palliative care (PC) is a specialty that improves the quality of care often for 

terminally ill patients and their family members by providing physical, psychosocial, and 

spiritual pain and symptom management. PC assists patients in decision making about 

their goals of care. These goals of care discussions help the treating physicians to better 

plan more appropriate treatment options specifically tailored for each patient based on 

their preferences. Due to the illness severity of the patients, approximately 20% of all 

hospital deaths occur in the intensive care unit (ICU). Recognition of and advocacy for 

integrating PC in the ICU have increased in the last decade following many studies which 

have shown the positive effects of PC for critically ill patients and their family members. 

This was a single-center retrospective study conducted at an academic hospital 

that examined the effects of a proactive PC intervention and the clinical outcomes on 

patients who died in the medical and neurological ICUs (MICU and NICU), since the 

majority of ICU deaths occurred in these two units. This study was a quality 

improvement project that examined only patients who died, in order to make a similar 

comparison between patients who ultimately had the same clinical outcome. This pre-

intervention (phase 1) and post-intervention three phase analysis measured the 

effectiveness of a screening tool (phase 2), and a daily ICU huddle (phase 3) compared to 

the pre-intervention phase. The study analyzed the impact the interventions had on 
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clinical measurable outcomes such as 1) day of PC consultation after ICU admission and 

after meeting criteria, 2) day of meeting criteria for PC based on a screening tool, 3) 

hospital and ICU lengths of stay, 4) direct cost per discharge, and 5) the average number 

of PC consultations per month. Electronic database review of all MICU and NICU 

patients who died from July 2010 to December 2011 and April 2013 to October 2014 

were performed. Comparisons were made between patients who received a PC 

consultation and those who received usual care, from both pre-intervention and post-

intervention phases. 

A total of 888 patients were included and analyzed in this study. The intervention 

reduced the average day of PC consultation after ICU admission from 9.55 in phase 1 to 

4.95 in phase 2 and to 4.75 in phase 3 after the addition of the daily huddle. The average 

day of PC consultation after meeting criteria in the ICU was also reduced from 8.0 to 

3.08 then to 2.18, respectively. The average number of PC consultations per month 

increased from 10.6 to 12.8 to 17.7 in the three respective phases. The cost per discharge 

was not significantly different from patients who received a PC consultation and for 

patients who received usual care. PC service did not reduce the length of stay for patients 

when compared to patients who received usual care. The sensitivity and specificity of the 

screening tool in phase 2 were 66.2% and 70.8%, respectively. The sensitivity and 

specificity of the screening tool with daily huddle in phase 3 were 65.7% and 62.5%, 

respectively. 

Proactive screening for PC eligibility and discussion of that eligibility with the 

critical care team improves access to PC in the ICU. The screening tool and daily ICU 
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huddle helped critical care physicians identify the group of patients most appropriate for 

PC consultation. The analysis suggests that the critical care physicians were able to 

accurately discriminate which end-of-life patients they could manage on their own. 

However, the low sensitivity and specificity of the screening tool suggests that there is 

still significant room for refinement in order for the screening tool to be more 

discriminatory and effective. Further research is needed to confirm these findings. 
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INTRODUCTION 

 

The development of modern palliative care (PC) initially began with Dame Cecily 

Saunders, a British nurse and social worker from the 20th century who volunteered in St. 

Luke’s Home for the Dying Poor in England. It was through the clinical experiences she 

gained from working there that led to her decision to pursue a medical degree and 

become a physician in 1957 in hopes of achieving more of her PC goals and dedicating 

her professional life to care for the chronically and terminally ill (Lutz et al., 2011). In 

1963, Dr. Saunders gave a lecture at Yale University where she thoroughly presented the 

details of the evolvement of terminal care to PC, which applied holistic principles that 

helped with controlling the symptoms of critically ill patients during the terminal stages 

of their lives (Lutz et al., 2011; Clark and Graham, 2011). Her lecture, which was 

presented to medical students, nurses, social workers, and chaplains, consisted of photos 

of terminally ill patients and their family members that showed the dramatic differences 

before and after the pain and symptom management care was implemented (National 

Hospice and Palliative Care Organization, n.d.). During this lecture, she introduced the 

major tenets used for the specialized care of terminally ill patients now used worldwide, 

including: 

1) the concept of “total pain” including physical, psychological, and spiritual 

discomfort  

2) appropriate use of opioids for patients with physical pain 
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3) attention to the needs of family members and loved ones who provide care for 

the dying patients 

This lecture marked the beginning of the development and foundation of hospice and PC 

in the United States. She is widely recognized both for playing a predominant role in 

developing the tenets and for developing the first modern hospice in London, known as 

St. Christopher’s Hospice, in 1967 (Richmond, 2005). 

PC is a dedicated specialty intended to alleviate suffering and pain in addition to 

improving the quality of life of patients with life-threatening and often terminal diseases 

(Sepulveda et al., 2002). It helps patients and their family members in addressing 

questions regarding the full spectrum of the physical, psychological, and spiritual health 

of patients. In addition, it also helps with understanding and clarifying the goals of care in 

order for physicians to better assist in appropriate planning of various treatment options 

best tailored for the patients as their disease progresses (Wilkinson et al., 1999). 

According to the World Health Organization (WHO), PC is “an approach that improves 

the quality of life of patients and their families facing the problem associated with life-

threatening illness, through the prevention and relief of suffering by means of early 

identification and impeccable assessment and treatment of pain and other problems, 

physical, psychosocial and spiritual.” 

Initially, PC was most commonly associated with end-of-life care and is 

frequently the preference after all life-prolonging interventions or treatments have been 

tried. However, there is a national movement to encourage PC sooner after hospital 

admission so the patients can receive the appropriate care at an earlier time (Norton et al., 
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2007). Discussing goals of care as well as advance directives beforehand with a physician 

is essential in order to document the patients’ wishes regarding the medical treatments 

towards the end of life. Otherwise, management frequently defaults to the most 

aggressive option, which can cause harm from inappropriate or unwanted interventions 

and treatments (Walling et al., 2010). Some of the difficulties with communication 

regarding end-of-life decision making includes the lack of information, lack of access to 

providers, and lack of family inclusion in the decision making process (Kayser-Jones, 

1995). 

The term PC was first used by Canadian surgeon Balfour Mount in 1975 after 

visiting Dr. Saunders at St. Christopher’s Hospice in London. Following the visit, Dr. 

Mount decided to create a hospice-like ward within the Royal Victoria Hospital in 

Montreal, one of the leading teaching hospitals in Canada. The hospital ward he created 

featured a ward for the dying, a consultation team that works with other hospital wards, a 

home-care outreach service, and bereavement emotional support service with teaching 

and research. Because the term “hospice” was not allowed in French speaking Quebec 

due to the poor reputation, Dr. Mount became the first to use the term “palliative care”  

(Brooksbank, 2009). 

As physicians, it is important to provide patients with the best treatment plan by 

maximizing benefits while minimizing potential risks (Brimblecombe et al., 2014). 

However, PC physicians have tended to see patients very late in their illness trajectories. 

In fact, the Study to Understand Prognoses and Preferences for Outcomes and Risks of 

Treatments (SUPPORT) reported that 50% of all hospitalized conscious patients died 
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with unrelieved pain (SUPPORT Principal Investigators, 1995). In addition, it has been 

shown that critically ill patients have many untreated symptoms, higher caregiver burden, 

and poorer quality of life along with lower family satisfaction regarding the patient’s 

medical care (Teno et al., 2004). This is especially compelling in ICUs, where the need 

for pain and symptom management is frequent and deaths are commonly seen, due to the 

severe life-threatening conditions many patients are admitted for. In fact, most of the ICU 

deaths occur after an alteration in the patients’ goals of care or after the patients or their 

families decide to withdraw treatment (Curtis and Rubenfeld, 2005). In order to respond 

to the needs of severely ill patients, it is crucial to expand PC services in hospitals so the 

quality of end-of-life care may potentially be improved while reducing hospital costs, 

especially in the ICU where approximately 20% of all hospital deaths in the United States 

occur. This percentage translates to about half a million Americans annually (Angus et 

al., 2004). The first ICU was developed in the U.S. approximately 50 years ago. The first 

ICUs were equipped with mechanical ventilators in the 1950s in response to poliomyelitis 

victims and other patients with neuromuscular diseases (Ikaria, 2014; Luce and White, 

2009). In 1958, Johns Hopkins Bayview Medical Center in Baltimore became the first 

hospital to establish a multidisciplinary ICU (Ikaria, 2014). A year later, UCLA and 

University of Pittsburgh created the first modern critical care units that are marked by 

advanced monitoring systems which facilitated intervention for septic shock and multi-

organ failure. By 1969, most hospitals in the U.S. have at least one ICU. The U.S. now 

has approximately 6,000 critical care facilities that are divided based on different 

specialties. In the intervening decades, as medical technology improved and the use of 
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ventilators increased, the medical care for critically ill patients gradually shifted to 

sustaining and prolonging life through artificial life support. Because patients in the ICU 

have more complex and life-threatening diseases, many ethical issues arise. Although 

artificial life support may prolong the patients’ life expectancy, it may not always be the 

best treatment option. For many patients, the use of mechanical ventilation only 

prolonged the dying process, which bears a significant burden on both the patients and 

the family members as well as a substantial increase in hospital resources. The decision 

of whether or not the mechanical ventilation should be used ultimately led to the same 

clinical outcome: death. This suggests that it may not be the most effective or efficient 

treatment option. In many cases, it may even be more burdensome to the patient and their 

family members due to an extended period of pain and suffering. A previous case report 

suggested that continuing artificial life support in many ways may actually harm both the 

patients and their family members because of the physically and emotionally draining 

process. Moreover, artificial life support often diminishes the death acceptance by the 

patients’ families and loved ones (Liao and Ito, 2010). The case report also stated the 

importance of keeping risk management involved early in the decision process. This 

prolonged process of medical care in the ICU led to 34% of the total hospital budget 

coming from ICU expenditures and $62 billion in health care costs in 1998 (Multz et al., 

1998). In response to the emotional, physical, and financial burden, advance directives 

were created to avoid unwanted medical interventions, which allowed patient autonomy 

in order for them to make their own end-of-life decisions based on their own preferences 

(Wilkinson et al., 2007). Advance directives, which is a part of the PC service, refers to 



 

6 

medical treatment preferences and who the surrogate decision maker would be in the 

event that the patient becomes unable to make their own medical decisions as their illness 

progresses towards the end-of-life. It was first developed in the U.S. in the late 1960s. 

Advance directives generally fall within three categories: 

1) living will 

2) power of attorney 

3) health care proxy 

 

These are all legal documents that either specify what type of medical treatments 

are preferred should the patient become unable to make their own decision or designate 

another person to make health care decisions on the patient’s behalf (Harvard Medical 

School Special Report, n.d.). As of today, all fifty states in the U.S. have passed laws to 

legalize the three categories of advance directives through the 1991 Patient Self-

Determination Act (Hecht, 2015). Although advance directives have been used as the 

primary tool to communicate patients’ end-of-life care wishes with healthcare 

professionals since the mid-1970s (Sabatino, 2007), it was reported that many physicians 

were reluctant to initiate discussion about them (Bedell and Delbanco, 1984). Despite the 

increasing advocacy and recognition of PC services in the nation’s hospitals and the 

growing body of literature showing the physical and emotional burdens critically ill 

patients have on family members (Desbiens et al., 1999; Covinsky et al., 1994), use of 

PC service by physicians remain low (Kelley and Meier, 2010). In fact, a previous study 

in 1987 reported that only 9% of the patients in the United States had completed advance 
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directives (Steiber, 1987). Additionally, a previous survey found that less than 10% of 

surgery residents reported receiving adequate training in PC (Klaristenfeld et al., 2007). 

Moreover, there have been other studies which reported that residents were not prepared 

to confidently and effectively deliver PC to patients and their family members, even 

though the majority of the residents strongly agreed through a survey that formal training 

in PC is crucial in the care of critically ill patients (Kamel et al., 2014; Meo et al., 2011). 

As a result, the reluctance to use PC service is partly due to inadequate training. 

Therefore, it is important for the vast majority of Americans to discuss their goals of care 

when they arrive in the ICU in order for patients to receive the most appropriate care and 

treatments. 

Because questions regarding whether a more flexible and proactive approach for 

physicians to initiate discussion with the patients regarding their end-of-life goals and 

various treatment options remain, an additional step was introduced for advanced care 

planning in order to bridge the gap between patients’ wishes and the actual plan of care 

embodied in physician’s orders (Sabatino, 2007). Physician Orders for Life-Sustaining 

Treatment (POLST), which originated in the early 1990s in Oregon, is a form that 

chronically and terminally ill patients complete and have signed by the physicians in 

order to honor the patients’ wishes for their end-of-life treatment (Tolle et al., 1998). This 

subsequently spread to other states, with New York, Pennsylvania, Washington, West 

Virginia, and Wisconsin to be among the first states to develop the POLST form 

(POLST, n.d.). This spread encouraged physicians from across the nation to discuss with 

both the patients and their family members about their medical care towards the end-of-
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life and to propose a plan best tailored to each specific patient while keeping patient 

autonomy. It is important to understand that POLST, however, is not an advance 

directive. Instead, it is a tool used by physicians that reflects the patient’s end-of-life 

medical decisions. It builds on advance directive, but also serves a purpose even without 

it through a surrogate if the patient becomes incapable of making their own decisions 

towards the end of their life (Sabatino, 2007).  

The three things that POLST aims to accomplish include: 

1) requiring a health care professional to initiate a discussion with the patient or their 

authorized surrogate about the different treatment options towards the end of their 

life  

2) incorporating patient’s preferences into medical orders or with the patient if they 

live at home  

3) making sure that the patient has the POLST form with them wherever they move 

to in order to continue the decision making process and to ensure that it is readily 

available to a health care professional when needed 

It has been shown that the implementation of POLST led to positive outcomes in 

preventing unwanted resuscitations, encouraging discussion about various treatment 

options, and making each patient’s end-of-life preferences known and respected 

(Hickman et al., 2004; Schmidt et al., 2004). 

Because one fifth of all hospital deaths occur in the ICU, the concept of 

integrating PC into the ICU has been increasingly advocated and has emerged over the 

past decade (Truog et al., 2008; Lanken et al., 2008; Selecky et al., 2005). Providing not 
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only physical, but also psychosocial and emotional support to both the patient and their 

family members is essential, as this lays a foundation for family adjustment and support 

(Rome et al., 2011). Thus, providing PC for patients who are severely sick is important, 

as the majority of critically ill patients and their family members require PC needs 

including end-of-life discussion about goals of care and each patient’s values and 

preferences as their disease progresses (Mosenthal et al., 2012). In fact, the need for 

hospice and PC has significantly grown, especially for developed countries, as evidenced 

by the 78 million American “Baby Boomers” who are beginning to reach the stage in 

their lives that are associated with many various life-threatening and chronic illnesses 

(Lutz, 2011). Approximately 1.5 million patients received hospice services in 2013. 

Additionally, cancer diagnoses now account for 36.5% of all hospice admissions while 

the majority primary diagnosis includes non-cancer diagnoses such as dementia, heart 

disease, and lung disease (NHPCO, n.d.). Previous studies have shown the positive 

effects of integrating PC in the care of terminally ill patients, as it was able to improve 

the communication between physicians and patients and their family members as well as 

improve the quality of care and mood of patients, which ultimately improves patient care 

and family outcomes. Additionally, patients receiving PC also reported having less 

aggressive care towards the end of life (Temel et al., 2010; Truog et al., 2008). A study 

that examined the barriers from patients receiving advance directives reported that the 

main reason many patients were not able to complete their arrangements was due to the 

physicians’ failure to address and initiate end-of-life goals, values, and preferences 

(Emanuel et al., 1991). By providing PC for critically and terminally ill patients in the 
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ICU, communication about goals of care, symptom distress, and most importantly patient 

and family preferences may be improved (Clark and Graham, 2011). 

Although numerous previous studies analyzing the impact of PC consultations 

have appeared in several literatures, data on how effective PC consultations is still limited 

(Schneiderman et al., 2000). In order to respond to the needs of severely ill patients, it is 

crucial to expand PC services in hospitals so the quality of end-of-life care may 

potentially be improved while reducing hospital costs and unwanted burden. In fact, the 

number of inpatient PC services have grown across academic hospitals in the United 

States, from 632 programs in 2000 to 1,027 in 2003 and to over 1700 in 2012 (Morrison 

et al., 2005; Center to Advance Palliative Care, n.d.). The growth of PC service is 

primarily due to previous studies that reported the difficulties in providing the appropriate 

pain and symptom management as well as the inconsistency in both communication and 

the decision making progress between clinicians and the patients along with their family 

members (Norton et al., 2007). In addition, the growth in the number of PC programs 

may also be in response to the increasing evidence and recognition from previous studies 

showing the beneficial effects on clinical outcomes (Morrison et al., 2005). This 

significant growth in the number of PC programs suggests that they are indeed effective 

in improving pain and symptom management as well as increasing the quality of life and 

satisfaction for both the patients and their family members (Radwany et al., 2009). 

Moreover, a study that examined the effects of introducing PC early in patients with 

metastatic non-small-cell lung cancer also reported better quality of life, less depressive 

symptoms, and less aggressive care at the end-of-life while being able to maintain a 



 

11 

longer life expectancy (Temel et al., 2010). In fact, a recent study reported that almost all 

(96%) physicians stated that they would request a PC consultation in the future, as this 

process is valuable to the patients’ medical care in more aspects than one (LaPuma et al., 

1988). 

In order to further examine the effects on clinical outcomes and cost of PC for 

patients in the ICU, our study assessed the effectiveness of an intervention to promote 

early proactive PC consultation for patients admitted to an academic hospital’s ICU by 

using a trigger screening tool and implementing a 15 minute daily ICU huddle with the 

multidisciplinary team. This study was a quality improvement project, seeking to increase 

access to PC in the ICU as well as reducing the time between ICU admission and after 

meeting criteria in the ICU and when patients actually received a PC consultation. We 

hypothesize that the intervention would reduce the number of days for the PC team to see 

the patient for a consultation, better determine who should receive a PC consultation, and 

reduce both the total hospital and ICU lengths of stay. The research questions were as 

follows: 

1. Since by definition, every patient in the ICU could qualify for or be eligible 

for PC, how does the health system or the referring clinician determine which 

patients would benefit?   

2. Would a screening tool and a daily multidisciplinary huddle be an effective 

and efficient approach to determining which ICU patients would benefit most 

from a PC consultation? 
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METHODS 

 

 This single-center, retrospective cohort study was conducted at the University of 

California, Irvine Medical Center’s intensive care units (ICUs). The study was a quality 

improvement project that analyzed two phases, pre-intervention and post-intervention, 

with the post-intervention phase divided into two phases from two different time periods. 

The decision was made to analyze only patients who died in the hospital, in order to 

make an appropriate comparison between the patients who ultimately had the same 

clinical outcome. The patients who died in the ICUs typically had diagnoses such as 

stroke or other neurological diseases, cardiac arrest, heart failure, cancer, respiratory 

failure, kidney failure, liver failure, sepsis, or trauma. Patients were included in the study 

if: 

1) they were greater than 18 years of age  

2) died in the hospital 

3)  had 1 or more days of stay in the ICU 

There were no additional exclusion criteria. 

 

Pre-Intervention Phase 

The pre-intervention phase (phase 1) included all patients who died in the hospital 

from July 2010 to December 2011. In this phase, all ICU patients were retrospectively 

analyzed using a screening criteria developed by the University of California (UC) 

through a consensus process between its five medical centers (UC Davis, UC Irvine, UC 

Los Angeles, UC San Diego, UC San Francisco). This criteria list was developed as part 
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of a palliative care (PC) grant application to the Center for Medicare and Medicaid 

Services (CMS). Only data for patients who met criteria were collected in the pre-

intervention phase. These patients were dichotomized into those who received a PC 

consultation and those who received usual care.  

Pre-Intervention Screening Criteria 

Patients must meet one of the criteria shown in Table 1 (University of California, 2014). 

 

Table 1: Pre-Intervention Screening Criteria 

 

 

 Admitted from extended care facility with activities of daily 

living (ADL) dependence or chronic care need 

 More than 1 hospitalization within last 30 days  

 Mechanical ventilation for more than 7 days  

 Dementia – difficulty with speech, ambulation or aspiration  

 Metastatic cancer  

 Advance cardiac disease – i.e. congestive heart failure (CHF), 

coronary artery disease (CAD), left ventricular ejection fraction 

(LVEF) of less than 25% 

 

 

Post-Intervention Phase 

The post-intervention phase was divided into two phases (phase 2 and phase 3) 

and included all patients who died in the hospital from April 2013 to October 2014. The 

intervention was a screening process that helped identify patients who could benefit most 

from a PC consultation. This intervention first began with a trigger screening tool that 

was developed from a consensus report by the Center to Advance Palliative Care 

(CAPC). Since the University of California did not obtain the CMS grant, the decision 

was made to use a more nationally accepted instrument. The trigger screening tool from 
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the CAPC was therefore adapted for local use. In phase 2 from April 2013 to September 

2013, only the screening tool intervention was implemented. The decision was made to 

include only the medical intensive care unit (MICU) and neurological intensive care unit 

(NICU), since the majority of ICU deaths occurred in these two units, as shown in Figure 

1. 

 

Figure 1. Distribution of Deaths Amongst the ICUs at the University of California 

Irvine Medical Center in 2013. 
 

The patients were screened with the trigger tool upon ICU admission in order to 

determine if criteria was met for a PC consultation. If the patient did not meet criteria 

upon admission, they were screened daily until they met criteria or until they were 

Pediatrics ICU 

3%
Burn ICU 

4%

Medical/Cardiac 

ICU 53%

Neurological 

ICU 20%

Surgical ICU 

20%

Death Distribution Amongst ICUs at UC Irvine Medical Center
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discharged. In contrast to the pre-intervention phase where only data for patients who met 

criteria were collected, data for both patients who met criteria and those who did not meet 

criteria were collected in the post-intervention phases. The measurable variables collected 

in the post-intervention phase were the same as those collected in the pre-intervention 

phase. The post-intervention patients screened positive if they met any one of the listed 

stand-alone criteria or two or more of the collateral criteria.  

Post-Intervention Trigger Screening Tool 

Stand-Alone Criteria – Patient meets one of the following: 

 Patients must meet one of the stand-alone criteria shown in Table 2 (University of 

California, 2014). 

 

Table 2: Post-Intervention Screening Tool Using Stand-Alone Criteria 

 

 

 Stage IV malignancy (i.e.: cancer with metastasis to bone, liver, brain, 

lung) 

 Status Post cardiopulmonary arrest during current hospitalization 

 Tracheostomy and/or G-Tube placement being considered 

 Intra-cerebral hemorrhage or subarachnoid hemorrhage (SAH) 

requiring mechanical ventilation 

 Actively dying or withdrawal of life support 

 Patient/family or nurse has needs, concerns or needs help with complex 

decision-making, establishing goals of care 

 Readmission to the intensive care unit (ICU) during the same 

hospitalization  

 Dementia with dysphagia  

 Presence of 2 or more organ failures (i.e.: end stage renal disease, heart 

or respiratory failure refractory to treatment) 

 Prior hospice admission 

 Admit to ICU after recent (last 30 days) discharge from a previous 

hospitalization (not transfer) 
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Collateral Criteria – Patient meets 2 or more of the following: 

 Patients must meet two or more of the collateral criteria shown in Table 3 

(University of California, 2014). 

 

Table 3: Post-Intervention Screening Tool Using Collateral Criteria 

 

 

 Frequent systemic infections with advanced stage disease 

 Nutritional complications with albumin < 2.5 mg/dl 

 Pain and other symptom distress not resolved by current treatment 

plan 

 Resides in a skilled nursing facility 

 Multiple re-admissions to the hospital for same problem (>2 in the 

past six months) 

 More than 1 hospitalization in the last 30 days 

 

In phase 3 from October 2013 to October 2014, a daily ICU huddle was 

implemented in addition to utilizing the screening tool. A list of the patients who 

screened positive and met criteria was printed every day from Monday through Friday. A 

multidisciplinary huddle consisting of the critical care attending physician and the PC 

physician, social worker, case manager, and charge nurse, met for 15 minutes each 

morning to review the list on each critical care unit. During this huddle discussion, the 

critical care physician decided which patients needed a PC consultation. Data for three 

time periods were collected and compared: pre-intervention (phase 1: July 2010 to 

December 2011), screening tool only (phase 2: April 2013 to September 2013), and daily 

huddle (phase 3: October 2013 to October 2014). 

Patients who met the inclusion criteria for the study were further dichotomized 

into those who met PC criteria with the screening tool and those who did not meet 
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screening tool criteria. The patients who met PC criteria and those who did not were each 

further dichotomized into those who received a PC consultation and those who received 

usual care (Figure 2). 
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Data Collection 

The study data were collected from the hospital’s electronic medical record. 

Demographic data such as age, gender, race, diagnoses, cause of death, death location, 

and language were collected in the pre-intervention and post-intervention phases. In 

addition, continuous variables including the total hospital length of stay, ICU length of 

stay, day of meeting criteria after hospital admission, day of PC consultation after ICU 

admission, and the day of PC consultation after meeting criteria in the ICU were also 

collected in the pre-intervention and post-intervention phases. Direct hospitalization costs 

between those who received a PC consultation and those who received usual care were 

compared between all patients who met criteria in the post-intervention phase. 

 

Analytical Sample 

From July 2010 to December 2011 and April 2013 to October 2014, a total of 

1,126 patients died in the hospital. Among the 1,126 who died, 238 were excluded 

because they were either less than 18 years of age or had no ICU stay, which reduced the 

total number of patients enrolled and analyzed in our study to 888. From the 888 patients, 

285 patients died in phase 1 between July 2010 and December 2011, 149 patients died in 

phase 2 between April 2013 and September 2013, and 454 patients died between October 

2013 and October 2014 in phase 3. 
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Statistical Analysis 

This analysis primarily focused on the comparison of clinical outcomes including 

length of stay, the average day criteria was met following hospital admission, the number 

of days between ICU admission or meeting criteria and when patients actually received 

PC consultation, and the average number of PC consultations per month between the pre-

intervention and post-intervention phases. The statistical program, SAS version 9.4, was 

used to run the analyses. Chi-square tests were used to compare the demographics data 

between the patients from the three different time periods (pre-intervention, screening 

tool only, daily huddle). In addition, two sample t-test procedures were used to compute 

sample means for continuous variables including total hospital length of stay, ICU length 

of stay, and day of meeting criteria after hospital admission for patients who met criteria 

in all three phases. For patients who did not meet criteria, only the total hospital and ICU 

lengths of stay were computed using the two sample t-test. Furthermore, a two sample t-

test procedure was also used to compare the day of PC consultation after ICU admission 

between patients in the three phases, with the pre-intervention phase as the control. The 

prevalence of patients who met criteria and received a PC consultation was also 

determined in order to observe the likelihood of receiving a referral for a PC consultation 

based on what the patients screened. The sensitivity, specificity, positive predictive value, 

and negative predictive value for patients in phase 2 and phase 3 were calculated as well. 

Statistical significance was set at p < 0.05. 
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RESULTS 

 

 

 Among the 888 patients that were included in this study, 285 were from the pre-

intervention cohort (phase 1), 149 were from the screening tool only cohort (phase 2), 

and 454 patients were from the daily huddle cohort (phase 3). Out of the 285 patients 

from phase 1, 190 (67%) received a PC consultation and 95 (33%) received usual care. 

Out of the 149 patients from phase two, 77 (52%) received a PC consultation and 72 

(48%) received usual care. Out of the 454 patients from phase three, 230 (51%) received 

a PC consultation and 224 (49%) received usual care (Figure 3). 

The demographics of the 888 patients included in this study are listed in Table 4 

and divided into three separate time periods. The study patients included in the analysis 

had an average age of 63.6. They were 58% men, 55% Caucasians, and died mostly from 

neurologically related diseases (29%) or cancer (25%). In addition, most of the patients 

ultimately died in the ICU (88%) and primarily spoke English (73%).  
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Table 4. Demographics Data for Patients from All Three Cohorts. 

 
Pre-Intervention Post-Intervention 

Demographics Pre-Trigger 

(n=285) 

Screen Only 

(n=149) 

Huddle 

(n=454) 

Total  

(n=888) 

P-Value 

Age, mean (SD) 

Range 

63.8 (16) 

22-94 

63.2 (18.1) 

18-97 

63.7 (17.7) 

18-99 

63.6 (17.2) 

18-99 

0.8389 

Gender, n (%) 

Female 

Male 

 

129 (45.2%) 

156 (54.7%) 

 

65 (43.6%) 

84 (56.4%) 

 

185 (40.8%) 

269 (59.3%) 

 

334 (42.1%) 

459 (57.9%) 

0.2847 

Race, n (%) 

African American 

Asian 

Caucasian 

Hispanic 

Other/Unknown 

 

10 (3.5%) 

56 (19.7%) 

168 (56%) 

51 (17.9%) 

-- 

 

3 (2%) 

31 (20.8%) 

90 (60.4%) 

12 (8.1%) 

13 (8.7%) 

 

7 (1.5%) 

95 (20.9%) 

245 (54%) 

62 (13.7%) 

45 (9.9%) 

 

17 (2.1%) 

169 (21.3%) 

439 (55.4%) 

74 (9.3%) 

94 (11.9%) 

<.0001* 

Death Diagnosis, n (%) 

Neuro 

Heart failure 

Cancer 

Respiratory failure 

Kidney failure 

Liver failure 

Sepsis 

Trauma 

Other 

 

59 (20.7%) 

29 (10.2%) 

93 (32.6%) 

13 (4.6%) 

20 (7%) 

13 (4.6%) 

15 (5.3%) 

14 (4.9%) 

29 (10.2%) 

 

52 (34.9%) 

26 (17.5%) 

32 (21.5%) 

7 (4.7%) 

2 (1.3%) 

1 (0.7%) 

8 (5.4%) 

9 (6%) 

12 (8.1%) 

 

140 (30.8%) 

93 (20.5%) 

96 (21.2%) 

55 (12.1%) 

6 (1.3%) 

5 (1.1%) 

25 (5.5%) 

1 (0.2%) 

33 (7.3%) 

 

227 (28.6%) 

135 (17%) 

196 (24.7%) 

69 (8.7%) 

24 (3%) 

12 (1.5%) 

43 (5.4%) 

19 (2.4%) 

68 (8.6%) 

<.0001* 

Death Location, n (%) 

ICU 

Med Surg 

Step Down Unit 

Other 

 

241 (84.6%) 

20 (7%) 

24 (8.4%) 

-- 

 

129 (86.6%) 

15 (10.1%) 

4 (2.7%) 

1 (0.7%) 

 

408 (90%) 

31 (6.8%) 

9 (2%) 

6 (1.3%) 

 

698 (88%) 

60 (7.6%) 

28 (3.5%) 

7 (0.9%) 

<.0001* 

Language, n (%) 

English 

Spanish 

Other 

 

230 (80.7%) 

32 (11.2%) 

23 (8.1%) 

 

118 (79.2%) 

16 (10.7%) 

15 (10.1%) 

 

317 (69.8%) 

81 (17.8%) 

56 (12.3%) 

 

582 (73.4%) 

120 (15.1%) 

91 (11.5%) 

0.0230* 

SD, standard deviation; ICU, intensive care unit.  

*p < 0.05 = statistically significant. P-value is for demographics compared between pre-

intervention and post-intervention (screening tool only and daily huddle). 
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Table 5 shows the number of patients who met criteria or did not meet criteria and 

whether they received a PC consultation or usual care in all patients in phase 2. For 

patients in this phase, the screening tool sensitivity was 66.2% and the specificity was 

70.8%, as shown in Table 6. In addition, the positive predictive value was 70.8% and the 

negative predictive value was 66.2%. 

 

Table 5. Patients Who Met Criteria and Received a PC Consultation in Phase 2. 
 

Phase 2:  

Screening Tool Only 

PC Consultation Usual Care Total 

Meet Criteria 51 21 72 

Did Not Meet Criteria 26 51 77 

Total 77 72 149 

 

Table 6. Sensitivity, Specificity, Positive Predictive Value, and Negative Predictive 

Value for the Screening Tool in Phase 2. 

 

Phase 2 – Screening Tool Only  

Sensitivity 66.2% 

Specificity 70.8% 

Positive Predictive Value 70.8% 

Negative Predictive Value 66.2% 

 

Table 7 shows the number of patients who met criteria or did not meet criteria and 

whether they received a PC consultation or usual care in all patients in phase 3. For 
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patients in this phase, the screening tool plus daily huddle sensitivity was 65.7% and the 

specificity was 62.5%, as shown in Table 8. In addition, the positive predictive value was 

64.3% and the negative predictive value was 63.9%. 

 

Table 7. Patients Who Met Criteria and Received a PC Consultation in Phase 3. 

Phase 3:  

Daily Huddle 

PC Consultation Usual Care Total 

Meet Criteria 151 84 235 

Did Not Meet Criteria 79 140 219 

Total 230 224 454 

 

Table 8. Sensitivity, Specificity, Positive Predictive Value, and Negative Predictive 

Value for the Screening Tool and Daily Huddle in Phase 3. 

 

Phase 3 – Screening Tool and Daily Huddle  

Sensitivity 65.7% 

Specificity 62.5% 

Positive Predictive Value 64.3% 

Negative Predictive Value 63.9% 

 

Table 9 shows the patients who met criteria or did not meet criteria and whether 

they received a PC consultation or usual care in all post-intervention phases (phase 2 and 

phase 3). For post-intervention patients, the sensitivity was 65.8% and the specificity was 

64.5%, as shown in Table 10. In addition, the positive predictive value was 65.8% and 
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the negative predictive value was 64.5%. Patients who met criteria were more likely to 

receive a PC consultation compared to patients who did not meet criteria (65.8% vs 

34.2%; p<0.0001). 

 

Table 9. Patients Who Met Criteria and Received a PC Consultation in the Post-

intervention Phases Combined (Phase 2 and Phase 3). 

 

Post-Intervention Total 

(Phase 2 and Phase 3) 

PC Consultation Usual Care Total 

Meet Criteria 202 105 307 

Did Not Meet Criteria 105 191 296 

Total 307 296 603 

  

Table 10. Sensitivity, Specificity, Positive Predictive Value, and Negative Predictive 

Value for Both Post-intervention Phases. 

 

Post-Intervention Total  

Sensitivity 65.8% 

Specificity 64.5% 

Positive Predictive Value 65.8% 

Negative Predictive Value 64.5% 

 

Table 11 shows the comparison between the average day of PC consultation after 

meeting criteria in the ICU and following ICU admission for patients from all three 

phases. The average day that PC consultations were received by patients in the ICU after 

meeting criteria was day 8.0 for patients in phase 1, day 3.08 for patients in phase 2, and 
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day 2.18 for patients in phase 3. In phase 1, patients received a PC consultation on an 

average of 9.55 days after ICU admission. In phase 2, patients received a PC consultation 

on an average of 5.12 days after ICU admission for patients who met criteria and 4.62 

days for patients who did not meet criteria, with an average of 4.95 days for all patients in 

phase 2. In phase 3, patients received a PC consultation on an average of 4.63 days after 

ICU admission for patients who met criteria and 4.99 days for patients who did not meet 

criteria, with an average of 4.75 days for all patients in phase 3.  
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Table 11. Comparisons of Day of PC Consultation After Meeting Criteria in the 

ICU and Following ICU Admission Between All Three Phases. 

 

Patient Cohort (n) Day of PC 

Consultation After 

Meeting Criteria in 

ICU 

Day of PC 

Consultation After 

ICU Admission  

Phase 1: Pre-Intervention 

 

Criteria Positive 

PC Consult (190) 

 

 

 

8.0 

 

 

 

 

9.55 

Phase 2: Screening Tool  

 

Criteria Positive 

PC Consult (51) 

 

Criteria Negative 

PC Consult (26) 

  

Total (77) 

P-Value 

 

 

 

 

3.08 

 

-- 

 

 

3.08 

-- 

 

 

 

5.12 

  

4.62 

 

 

4.95 

0.0047* 

Phase 3: Huddle 

 

Criteria Positive 

PC Consult (151) 

 

Criteria Negative 

PC Consult (79) 

 

Total (230) 

P value  

 

 

 

 

 

2.18 

 

 

-- 

 

2.18 

-- 

 

 

 

4.63 

 

 

4.99 

 

4.75 

0.0011* 

*P-values based on comparing phase 2 and phase 3 each with phase 1 (pre-intervention), 

the control group. 
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            Table 12 shows the average hospital and ICU lengths of stay and the average day 

of meeting criteria after hospital admission from the three phases. In phase 1, the total 

hospital and ICU lengths of stay for patients who met criteria and received a PC 

consultation were 17.9 days and 14.0 days respectively, compared to 12.4 days and 8.2 

days for patients who met criteria but received usual care. The hospital and ICU lengths 

of stay for patients in phase 2 who met criteria and received a PC consultation were 12.1 

and 9.6 days, respectively, while the hospital and ICU lengths of stay for patients who 

met criteria but received usual care were 6.3 and 4.7 days, respectively. The hospital and 

ICU lengths of stay for patients who did not meet criteria in phase 2 but received a PC 

consultation were 10.7 and 8.5 days, respectively, while the hospital and ICU lengths of 

stay for patients who did not meet criteria and received usual care were 5.5 and 5.1 days, 

respectively. The hospital and ICU lengths of stay for patients in phase 3 who met criteria 

and received a PC consultation were 13.3 and 10.7 days, respectively, while the hospital 

and ICU lengths of stay for patients who met criteria but received usual care were 9.5 and 

7.3 days, respectively. The hospital and ICU lengths of stay for patients in phase 3 who 

did not meet criteria but received a PC consultation were 11.2 and 9.0 days, respectively, 

while the hospital and ICU lengths of stay for patients who did not meet criteria and 

received usual care were 4.4 and 3.0 days, respectively. The total average hospital and 

ICU lengths of stay were 16.1 and 12.0 days for all patients in phase 1; 8.75 and 7.17 for 

all patients in phase 2; and 9.48 and 7.41 days for all patients in phase 3, respectively. 

Table 12 also demonstrates the average day of meeting criteria after hospital 

admission. Of the patients who met criteria in phase 1, those who received a PC 
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consultation met criteria on an average of 1.78 days after hospital admission compared to 

an average of 1.46 days for patients who received usual care, with an average of 1.67 

days for all phase 1 patients. Of the patients who met criteria in phase 2, those who 

received a PC consultation met criteria on an average of 4.14 days after hospital 

admission compared to an average of 3.14 days for patients who received usual care, with 

an average of 3.91 days for all phase 2 patients. Of the patients from phase 3 who met 

criteria, those who received a PC consultation met criteria on an average of 4.86 days 

after hospital admission compared to an average of 4.68 days for patients who received 

usual care, with an average of 4.8 days for all phase 3 patients.  
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Table 12. Comparisons of Hospital and ICU Lengths of Stay and Day of Meeting 

Criteria After Hospital Admission for Patients Who Died from the Three Phases. 

 

Patient Cohort (n) Hospital LOS ICU LOS Day of Meeting 

Criteria After 

Hospital Admission 

Phase 1: Pre-Intervention 

 

Criteria Positive 

PC Consultation (190) 

Usual Care (95) 

P-Value 

 

Total (285) 

 

 

 

17.9 

12.4 

0.0072 

 

16.1 

 

 

 

14.0 

8.2 

0.0003 

 

12.0 

 

 

 

1.78 

1.46 

0.1161 

 

1.67 

Phase 2: Screening Tool  

 

Criteria Positive 

PC Consultation (51) 

Usual Care (21) 

P-Value 

 

Criteria Negative 

PC Consult (26) 

Usual Care (51) 

P-Value 

 

Total (149) 

 

 

 

12.1 

6.3 

0.0054* 

 

 

10.7 

5.5 

0.2002* 

 

8.75 

 

 

 

9.6 

4.7 

0.0051* 

 

 

8.5 

5.1 

0.3796* 

 

7.17 

 

 

 

4.14 

3.14 

0.4223 

 

 

-- 

-- 

-- 

 

3.91 

Phase 3: Huddle 

 

Criteria Positive 

PC Consultation (151) 

Usual Care (84) 

P-Value 

 

Criteria Negative 

PC Consultation (79) 

Usual Care (140) 

P-Value 

 

Total (454) 

 

 

 

13.3 

9.5 

0.0123* 

 

 

11.2 

4.4 

0.0002* 

 

9.48 

 

 

 

10.7 

7.3 

0.0037* 

 

 

9.0 

3.0 

0.0006* 

 

7.41 

 

 

 

4.86 

4.68 

0.8306 

 

 

-- 

-- 

-- 

 

4.80 

LOS = length of stay. 

*P-values based on comparisons between PC consultation and usual care for each 

respective cohort. 
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Figure 4 shows the comparison of the average number of PC consultations per 

month for the three different time periods. In the pre-intervention phase, an average of 

10.6 PC consultations occurred per month out of an average of 15.8 total hospital deaths 

per month, or 67% of all the patients who died in the hospital. In phase 2, after the 

screening tool was implemented in April 2013, the average number of PC consultations 

per month increased to 12.8, while the average number of hospital deaths per month was 

24.8, or approximately 52% of all the patients who died in the hospital. In phase 3, the 

average number of PC consultations per month increased to 17.7 while the average 

number of hospital deaths per month was 34.9, or approximately 51% of all the patients 

who died in the hospital. The growth from 10.6 to 12.8 PC consultations per month from 

phase 1 to phase 2 indicated a 21.5% increase in the number of PC consultations per 

month received by patients after the screening tool intervention was implemented. The 

growth from 12.8 to 17.7 consultations per month from phase 2 to phase 3 indicated a 

37.9% increase in the number of PC consultations per month received by patients after 

the daily huddle was implemented in October of 2013. In total, there was a 67.5% 

increase in the average number of PC consultations per month received by patients. 
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Figure 4. Average Number of PC Consultations and Total Deaths Per Month 

Among 3 Phases. Comparison of the average number of PC consultations per month and 

the average number of total hospital deaths per month between the pre-intervention phase 

and the two post-intervention phases.  

 

 

Figure 5 shows the comparison of total direct cost per discharge, ICU cost, and 

the costs for respiratory therapy, pharmacy, and laboratory between patients who 

received a PC consultation and patients who received usual care. Patients who received a 

PC consultation had a direct cost per discharge of $47,785 compared to $40,158 for 

patients who received usual care. Patients who received a PC consultation spent $7,647 

more on direct cost per discharge compared to usual care. Out of the $47,785 total direct 

cost per discharge for patients who received a PC consultation, $16,747 (35%) came from 

ICU costs. Out of the $40,158 total direct cost for patients who received usual care, 
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$11,101 (27.6%) came from ICU costs. Patients who received a PC consultation also had 

an insignificantly higher direct cost per discharge from respiratory therapy, pharmacy, 

and laboratory.  

 

 
 

Figure 5. Direct Cost Comparison Between Patients With and Without PC 

Consultation. Comparison of direct costs of total hospital stay, ICU stay, respiratory 

therapy, pharmacy, and laboratory between patients who received a PC consultation and 

patients who received usual care. ICU cost, respiratory therapy, pharmacy, and laboratory 

are all part of the total cost. 
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DISCUSSION 

 

 This study aimed to examine the impact and measurable outcomes of 

implementing a screening tool and daily ICU huddle intervention as a proactive approach 

to increase access to PC for patients in the ICU of an academic hospital. The study 

demonstrated that the early implementation of a screening tool and a daily huddle was 

effective and successful. The intervention assisted the critical care physicians to better 

discriminate and identify which patients would benefit from a PC consultation and which 

patients would not. The intervention reduced the time to PC consultation following ICU 

admission and after meeting criteria in the ICU, which was the major focus of the quality 

improvement effort. Implementation of the daily ICU huddle in phase 3 further reduced 

the time for patients to receive a PC consultation. Although receiving a PC consultation 

did not reduce the length of stay when compared to patients who received usual care, the 

overall length of stay of all patients who received PC consultation and all patients who 

received usual care decreased when comparing between the respective cohorts in the pre-

intervention and post-intervention phases.  

This study is the first, to our knowledge, that found an effect and impact between 

a daily ICU huddle and the potential to allow physicians to better determine and decide 

the group of patients most appropriate to receive a PC consultation. Determining which 

patients need a subspecialty consultation can be a challenging and complex process that 

must not only take into consideration each patient and their family’s complexities, but 

also factors of the referring physician. This determination is particularly important, 

especially with the increasing number of deaths in the ICU while the PC resources remain 
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limited. A huddle between the referring critical care physician and the palliative 

consultant allows an active and dynamic dialogue that respects the autonomy of the 

critical care physician better than a passive screening instrument. The screening tool and 

daily ICU huddle showed that this intervention process was able to help physicians 

distinguish and better discriminate the patients who may benefit most from a PC 

consultation from the patients whom a PC consultation may not be beneficial, depending 

on their illness severity. The daily huddle was an effective and efficient process to 

determine which patients needed subspecialty PC and which end-of-life patients the 

critical care physician was able to manage without the help of the PC medical team. 

The cost and length of stay analysis suggests that critical care physicians were 

able to accurately decide which end-of-life patients they could handle on their own. 

Unlike previous studies that reported an association between PC and reduction in hospital 

cost (Campbell and Guzman, 2003; Hanson et al., 2008), this study did not find such 

association. In addition, this study also found no association between PC and reduced 

hospital or ICU length of stay, which does not support other studies that reported such 

association (Norton et al., 2007; Campbell and Guzman, 2003; Campbell and Guzman, 

2004; Schneiderman et al., 2000; Humphreys et al., 2014). Patients who received a PC 

consultation in this study, when compared to patients who received usual care, had no 

significant difference in hospital cost per discharge or reduction in length of stay. 

However, it is important to consider that this study only included patients who died in the 

hospital within the study period and not patients who were alive or discharged. Patients in 

this hospital who received a PC consultation had more complex and life-threatening 
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illnesses, which supports previous studies that also found patients who receive PC to have 

more complex physical and emotional issues (Wheatley and Baker, 2007; Nelson et al., 

2011; Mierendorf and Gidvani, 2014). This explains the longer hospital and ICU lengths 

of stay for patients who received a PC consultation. In contrast, patients who received 

usual care are those whose illnesses are not severe enough for them to receive PC and 

patients whose life expectancy is short due to the severity of their illness, causing PC to 

no longer be beneficial. This finding is consistent with other studies that showed patients 

who receive PC have a longer survival compared to patients who did not receive PC 

(Temel et al., 2010; Kelley and Meier, 2010; Smith et al., 2003) and explains the 

significantly shorter length of stay for patients who received usual care compared to 

patients who received a PC consultation.  

Although patients who received a PC consultation had a longer length of stay, the 

average cost per discharge for patients who received a PC consultation and patients who 

received usual care were still similar. While patients who received PC had more complex 

issues, patients who received usual care were either 1) patients who are not ill enough to 

receive PC who may not be in need of advanced treatment, or 2) severely ill patients with 

short life-expectancy who may no longer benefit from a PC consultation. Because 

patients who receive usual care include patients from both ends of the health spectrum, 

their cost per discharge was similar to that of PC patients, who tend to fall in between the 

two ends of the health spectrum. Because patients with complex illnesses are usually in 

the middle of the spectrum, it is also another reason why it is crucial that this screening 

tool and daily ICU huddle help the physicians determine if the patients need or do not 
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need a PC consultation. As a result, the average cost per discharge for usual care patients 

was similar to the patients who received PC consultation and used more hospital 

resources. 

Although this study found an increase in average PC consultations per month, the 

proportion of the patients who received a PC consultation among all patients who died 

each month did not increase, suggesting that the intervention did not necessarily increase 

the average amount of PC consultations per month. The increase of deaths in the hospital 

was primarily due to the changes the hospital was undergoing, such as adopting an open 

door policy for accepting transfers from other hospitals for higher level of care and 

increasing the number of ICU beds in the hospital. This result does not support previous 

studies that found an association between the implementation of a screening tool or a 

huddle and an increase in the number of PC consultations (Villarreal et al., 2011; Sihra et 

al., 2011; Trout et al., 2012). Unlike this study, the previous studies, however, did not 

examine the efficacy and how discriminatory the screening tool and huddle is deciding 

which patients may benefit from a PC consultation. Additionally, this study also had a 

screening tool with different criteria compared to other studies. Thus, it may not be a 

similar comparison. 

This study presents several strengths. It is the first study, to our knowledge, that 

examined the effectiveness and ability of a screening tool and daily ICU huddle 

intervention to allow the physicians to better discriminate and distinguish the patients 

who may benefit from and need PC consultation the most. Additionally, while most 

previous studies used either a screening tool or a huddle intervention as a proactive 
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approach to PC referral, this study used both the screening tool and a daily ICU huddle as 

an intervention to examine the impact it may have on measurable clinical outcomes. The 

combination of a screening tool and daily huddle intervention used in this study in order 

to better identify and discriminate the appropriate patients for PC may assist with future 

studies. 

This study of pre-intervention and post-intervention also has several limitations. 

This was a single-site study conducted at an academic hospital, so the results of this study 

may not be generalized to other hospitals. Because it is a retrospective cohort study, 

selection bias may have occurred. In addition, because this study only included data from 

MICU and NICU, its applicability to other types of ICUs, such as surgical and burn 

ICUs, are limited. Another important limitation is that the pre-intervention and post-

intervention screening criteria were different, so variables based on and related to the 

screening tool such as day of meeting criteria after hospital admission and day of PC 

consultation after meeting criteria in the ICU cannot be compared directly between the 

pre-intervention and post-intervention phases. The broad screening criteria used in the 

pre-intervention phase explains why patients in the pre-intervention phase met criteria 

much sooner whereas the intervention screening tool was more specific, comprehensive, 

and accurate, which explains the longer average day patients met criteria following 

hospital admission. Furthermore, this study only examined the patients who died in the 

hospital and does not include patients who did not die and were discharged from the 

hospital. Although the direct cost per discharge between patients who received a PC 
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consultation and those who received usual care were similar, the quality of care and 

symptom management towards the end of life were not evaluated.  

This is the first study, to our knowledge, that examined the sensitivity and 

specificity of a nationally proposed screening tool. Although the screening tool and 

huddle allowed physicians to better identify and distinguish the patient cohorts that may 

benefit from PC consultation and those who may not, the screening tool yielded a low 

sensitivity and specificity, which suggests that there is still significant room for 

improvement. Because validity is measured by sensitivity and specificity, it is important 

to have a high true positive and true negative proportion. By refining the screening tool 

and increasing the proportion of true positives and true negatives, it will assist physicians 

in better discriminating patients who may benefit most from a PC consultation from the 

patients who may not, depending on whether or not they met criteria. A screening tool 

with high sensitivity and high specificity will ensure that the patients who meet screening 

tool criteria will receive a PC consultation and those who do not meet criteria will not 

receive a PC consultation and receive usual care instead.  

             Future research is needed to confirm the findings of this study. A prospective 

randomized trial is needed to evaluate the impact of the screening tool and the daily ICU 

huddle. More research is also needed in order to evaluate the effectiveness of a screening 

tool and daily huddle to the surgical and burn ICUs. A multi-site study that includes 

hospitals from different regions and of different types would improve the generalizability 

of the results. Furthermore, the daily ICU huddle should also be implemented during the 

weekend in addition to weekdays, in order to accurately determine and better understand 
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when patients met criteria following ICU admission and which day after ICU admission 

and meeting criteria patients actually received a PC consultation. Future research can also 

look to improve the sensitivity and specificity of the PC screening process. 

In conclusion, the implementation of a PC screening tool and daily huddle in the ICU was 

effective and efficient. The proactive approach to PC is a feasible method to offer 

terminally ill patients’ the most appropriate care most beneficial to themselves and their 

family members or other loved ones. The intervention assisted critical care physicians in 

distinguishing and discriminating the patient population who may benefit most from a PC 

consultation and reduced the time from ICU admission and after meeting criteria to 

receiving the PC consultation. Despite the limitations of this study, the results 

nevertheless offer great potential in showing how effective a proactive approach to PC 

with a screening tool and daily huddle is and the positive effects it may have for severely 

ill patients’ end-of-life care. Future research, however, is still needed to confirm these 

findings. 
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