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This study examined the factors that influence length of stay at a local non-profit hospice organization. Length of stay is a variable of public health significance as it affects quality of life at the end of life and healthcare expenditures associated with end of life care. Data included three years of medical records (n=7,574) from a non-profit hospice in the Pittsburgh, PA area. Factors considered were age, race, gender, primary diagnosis, insurance type, referral source, admission location, and score on the Palliative Performance Scale (PPS). Results showed that referral source and PPS score were important predictors of length of stay in hospice when controlling for other variables. Patients who scored 30% or lower on the PPS had shorter lengths of stay (median LOS = 3 days) and patients who scored 40% or higher on the PPS had longer lengths of stay (median LOS = 17 days).  Patients referred from hospitals tended to have shorter lengths of stay (median LOS = 5 days) and patients referred by physicians tended to have longer lengths of stay (median LOS = 20 days). This information may have important implications for hospital policies on referring patients to hospice care. For example, cancer patients referred from hospitals might benefit most from earlier referrals to hospice, in terms of quality of care and cost of treatment.
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1.0  Introduction

Length of stay is an important variable for any healthcare organization. Understanding what can influence length of stay is important to regulatory, operational, and clinical decision making, especially in end of life care. Patients with hospice lengths of stay shorter than one week may not be receiving the full benefits of the comfort that hospice provides. Additionally, these patients may have been subject to very aggressive treatment methods before admission to hospice that may not be desirable so close to the end of life. Conversely, patients with hospice lengths of stay longer than six months may not be receiving the most appropriate care from a hospice and would be better suited for treatment from another provider. Understanding what predicts length of stay can help to avoid these problems.

Research has shown that cost-saving can also be achieved by referring patients to hospice from the hospital earlier. About 27% of Medicare spending is for treatment in the last year of life and hospice care accounts for less than 1% of Medicare spending (Nakhoda). It is estimated that every dollar spent in the Medicare hospice benefit saves $1.52 in more aggressive care from a skilled nursing unit or hospital (Nakhoda). Earlier referrals, associated with longer lengths of stay, could potentially save millions in Medicare expenditures. 

This study recognized the public health significance, both in quality of care and cost-saving, of understanding length of stay in hospice care. This study examined three years’ worth of medical record data from the largest non-profit hospice organization in the Allegheny County area. This study analyzed factors that may be used to predict length of stay, including age, gender, race, primary diagnosis, referral source, admission location type, pay source, and score on the palliative performance scale. The palliative performance scale is used to assess patient condition based on nutrition intake, level of consciousness, ambulation, and self-care ability. Lower scores on the palliative performance scare should indicate that a patient is closer to death. The study considered the following research questions:
· Which patient characteristics are the most significant predictors of length of stay in hospice? 
· Which variables characterize patients with very short lengths of stay (less than one week)?

· Is the palliative performance scale a useful tool to predict imminence of death?
1.1 LITERATURE REVIEW

1.1.1 Length of Stay Influences Quality of Care
The optimal length of stay in hospice care is not widely agreed upon (Park). A one-year study conducted at the Hospice of Lancaster County in Lancaster, PA attempted to identify an optimal length of stay through a series of interviews with patient family members (n=182). Results showed that family members of patients with longer lengths of stay reported that they received more services from the hospice and these services were scored as more helpful (Rickerson). However, the study found that the increase in satisfaction peaked at three months. In this study, lengths of stay greater than 3 months offered little incremental benefits (Rickerson). 

Studies have shown a link to the timing of referral to hospice and overall satisfaction with care (Holland). An analysis of results from the FEHC (Family Evaluation of Hospice Care) survey found that family members who felt patients were referred to hospice “at the right time” reported significantly more likely to be satisfied with the patient care and family support received by the hospice (Holland). Factors that can impact optimal length of stay include the patient’s primary diagnosis and access to care (Park, Rickerson). The course of the illness of primary diagnosis can have a strong impact of the benefit of hospice. Patients suffering from illness with a gradual decline are more likely to benefit from hospice earlier in their disease course. In contrast, patients whose condition is determined by sudden event may only benefit from hospice services in the final days of life (Rickerson).

Caregivers are important stakeholders when considering end of life care. Studies have found that for end of life care, caregivers prioritize shared decision making, communication about patient wishes, awareness of prognosis, preparation for death, and avoidance of prolonged suffering (Higgins). A study conducted in the northeastern United States interviewed caregivers for cancer patients receiving end of life care to assess the caregiver perceptions of the quality of care. The sample in the study consisted of 275 caregivers. Caregivers were asked to answer a series of yes/no questions concerning patient care and the questions were totaled to create a satisfaction score. Not all patients in the sample received hospice services, but the study found that those who were enrolled in hospice services were associated with higher satisfaction scores (Higgins). The study found that perceived quality of care was significantly lower if the patient died in a hospital or had an inpatient hospice length of stay less than 7 days (Higgins). Caregivers reported that “late-stage hospice admissions often feel chaotic, emotional, and like a crisis for cancer caregivers” (Higgins). 
1.1.2 Palliative Performance Scale to Estimate Length of Stay

The Palliative Performance Scale was introduced in 1996 as a tool to estimate life expectancy for patients being admitted to palliative care services (Jansen). This scale consists of five functional domains: ambulation, activity level and evidence of disease, self-care, oral intake, and level of consciousness (Jansen). Patients are scored in each domain on a scale of 0% to 100%, by intervals of 10% (not a continuous scale). Scores on this scale are subjective, and reliability has been questioned by researchers. But, the scale is widely used. Some researchers argue that PPS should be split into three categories: the Stable Stage (scores 100% to 80%), the Transitional Stage (scores 70% to 40%), and the End-of-Life Stage (scores 30% to 0%) (Jansen).

 A study was performed to assess the reliability of the Palliative Performance Scale as a predictor of life expectancy in Ontario, Canada. In Ontario, PPS score of 40% or less is a general standard to receive hospice services (Jansen). The study sample included 78 patients whose PPS scores ranged from 0% to 70% (Jansen). The study divided the sample into three groups based on PPS score: one group for patients who score 20% or less, one group for patients who scored 30% to 50%, and one group for patients who scored over 50%. The median length of stays for these groups were 6 days, 17.5 days, and 41 days respectively (Jansen). A 2009 study of 415 subjects performed in Korea also looked at the ability of PPS to predict imminence of death. The study found that a PPS score of 30% or less indicated that death would occur within three weeks (Kim, A.S.). 

1.1.3 Studies to Determine Predictors of Length of Stay

 NHPCO reported that 11.4% of patients received hospice care for longer than six months in 2014 (Rothenberg). Medicare eligibility requires that patients receiving hospice services have a life expectancy of 6 months or less. While certain patients may live longer than 6 months and still be eligible for hospice, these patients are likely to undergo regulatory scrutiny and will require documentation from a physician to justify the need for hospice care. In 2011, CMS started requiring hospices to conduct face-to-face visits to assess eligibility for hospice services when a patient is on service for 180 days (Harris, Rothenberg). Because of these regulations, a study was performed to assess if hospices were able to predict length of stay being greater or less than 6 months. This study looked at demographic variables such as age, gender, and race, as well as diagnoses including primary diagnosis and up to three additional diagnoses (Harris). The study looked at 126,620 patients in 10 different hospices. This study found that patients diagnosed with debility or dementia were likely to live past 6 months (>50% probability). This study also found that patients who scored 60% or higher on the Palliative Performance scale were likely to live past 6 months (>50% probability) (Harris). 

A similar study was also conducted to look at the common characteristics of patients who received face-to-face visits. The study also found that patients with a primary diagnosis of debility of dementia were more likely to live past 6 months and receive a face-to-face visit (Rothenberg). In fact, when compared to patients with a cancer diagnosis, debility or dementia patients were three times more likely to receive a face-to-face visit (Rothenberg).  This study went on to state that although these patients live longer than 6 months, many of them are eligible for recertification to remain on hospice for longer than 6 months. The study found that 38% of patients with dementia were still enrolled in hospice services more than 6 months after admission (Rothenberg). 

A study was conducted in Niagara County, New York in 1999 to look at factors that determine length of stay in hospice. The study looked at medical record data over two full years from 1995 to 1997 at Niagara Hospice (Frantz). The factors considered were age, primary diagnosis, primary physician specialty, insurance type, and referral source (Frantz). The study found that insurance type did not have an effect on length of stay (Frantz). The study found that patients referred from general practitioner physicians had longer lengths of stay (mean LOS = 84.93) and patients referred from oncologists had shorter lengths of stay (mean LOS = 38.44) (Frantz). Additionally, the study found that patients referred from physicians had longer lengths of stay (mean LOS = 105.38) and patients referred from hospitals had shorter lengths of stay (mean LOS = 51.85) (Frantz). 

The study found that patients with renal disease, cancer, and vascular disease had the shortest lengths of stay (Frantz). Cancer was the most common diagnosis for patients in the sample. Cancer is the most common diagnosis for hospice patients (Rothenberg). But, hospice diagnoses are highly varied and cancer patients account for less than half of the population receiving hospice care (Rothenberg). These patients had an average length of stay around two months (Frantz). 
1.1.4 Cost Saving Associated with Earlier Referral to Hospice

The Medicare Hospice Benefit was established in 1982 (Harris). Since its introduction, use of hospice services has grown steadily in the United States. From 2006 to 2012, the number of people using hospice services has increased from 1.3 million to 1.65 million (Harris). In 2011, the NHPCO estimated that 44.6% of patients who died in the United States were receiving hospice services (Harris). In 2014, the National Hospice and Palliative Care Organization (NHPCO) reported that the median length of stay in hospice care is 18 days (Rothenberg).  There is still a significant population that receives care for longer than six months. Conversely, about 10% of hospice patients are admitted on their last day of life (Rickerson).  Furthermore, 35.7% of patients die within one week of admission (Harris).

In 2000, 27% of Medicare’s annual budget was spent on patient care in the last year of life. Of these expenses, 78% were from the last month of life (Nakhoda). At this time, only 23% of Medicare beneficiaries used the hospice benefit and hospice costs only accounted for 1% of Medicare spending (Nakhoda). Data indicated that for every $1.00 spent on hospice services, Medicare saved $1.52 in skilled nursing and hospital reimbursements (Nakhoda). It was estimated that Medicare saved $1.675 billion in 1999 because of the hospice benefit (Nakhoda). 

A study was done in South Korea to compare hospital and hospice charges and lengths of stay for lung cancer patients at the end of life. The study looked specifically at lung cancer because cancer is the leading cause of death in South Korea and lung cancer is the most common type (Kim, S.J). In South Korea, around 70% of deaths occur in hospitals and hospice care is not widely available. The researchers sought to determine if hospitals who offered hospice beds were different in terms of spending than hospitals who did not offer hospice beds. They examined a cohort of 114,828 patients (Kim, S.J.). The study found that hospitals with hospice beds had significantly lower inpatient charges and that patients admitted to hospitals with hospice beds used significantly less hospital resources (Kim, S.J). 

Because research has shown that palliative care services tend to cost less than hospitalizations, a study was performed at the University of Colorado Hospital to determine which types of hospital patients would benefit the most from earlier referral to hospice (Youngwerth). The study examined 1,146 patients who died during hospitalization or were discharged to hospice (Youngwerth). The study found that patients who died during hospitalization had a higher cost per day than patients who were discharged to hospice. Those who died at the hospital had an average cost per day of $6,734, compared to $2,221 for patients who were discharged to hospice (Youngwerth). Additionally, patients who died in the hospital spent more days in the hospital than patients discharged from the hospital to hospice. Those who died in the hospital spent an average of 11.5 days in the hospital, compared to an average of 9.2 days for those who were discharged to hospice (Youngwerth). These findings indicate that earlier referral and discharge to hospice could result in major cost saving.
1.2 METHODS
1.2.1 Study Design

A study used descriptive statistics and basic statistical tests of significance to assess which patient characteristics predicted length of stay. Data collection was performed using electronic medical record data from a large non-profit hospice in the Pittsburgh, PA area. Data was extracted from the electronic medical records on Suncoast Solutions. The study pulled all medical records of patients who died or were discharged during the three-year time period from 05/01/2012 to 04/30/2015. In total, this pulled 8,322 medical records. All medical records for patients who were admitted more than once in the time frame were dropped. This resulted in 7,655 records remaining. Patients with no recorded discharge date (patients who were still on hospice service at 04/30/15) were dropped from the sample. This left a sample size of 7,574 patients.

1.2.2 Outcome Variable

The outcome variable in this study was length of stay. Date of admission and date of discharge were pulled from the medical record to determine length of stay. Length of stay was calculated by subtracting the date of admission from the date of discharge. Length of stay was measured in days. For analysis purposes, the variable for length of stay was recoded into a dichotomous variable; 7 days or less and greater than 7 days.

1.2.3 Predictors

Fields pulled from the medical record were age, gender, ethnicity, marital status, primary diagnosis, admission location type, referral source type, pay source, and score on the Palliative Performance Scale. 

The age variable was also recoded and was divided into two categories: younger than 65 and 65 or older. Score of the palliative performance scale was recoded and divided into two categories: 30% or lower and 40% or higher. 

Primary diagnosis group was determined by the ICD-9 code of the primary diagnosis. For example, all Alzheimer’s diagnoses (ICD-9 code 331.0) were categorized into the Nervous System primary diagnosis group. These categories were predetermined by Suncoast Solutions. The primary diagnosis group Cancer can be further broken down in categories: Benign neoplasms, carcinoma-in-situ, malignant neoplasm of bone, skin, breast; malignant neoplasm digestive organs, peritoneum; malignant neoplasm genitourinary organs; malignant neoplasm lymph/hematopoietic; malignant neoplasm other/unspecified sites; malignant neoplasm lip/oral/pharyngeal; malignant neoplasm respiratory; neoplasms of uncertain behavior; and neoplasm unspecified site. 
1.2.4 Cohorts

The sample data used to create three cohorts of patients for further statistical analysis. Cohort I was designed to determine the impact of PPS score on length of stay, while controlling for other possibly influential factors. Cohort I included all patients who were White, male, 65 or older, had Cancer as the primary diagnosis and were referred from a hospital. This cohort had a sample size of 597. Cohorts II and III were designed to determine the impact of referral source on length of stay, while controlling for other possibly influential factors. Cohort II included all patients who were White, male, 65 or older, had Cancer as the primary diagnosis, and scored 30% or less on the Palliative Performance Scale. This cohort had a sample size of 462. Cohort III included all patients who were White, male, 65 or older, had Cancer as the primary diagnosis, and scored 40% or greater on the Palliative Performance Scale. This cohort had a sample size of 554.

1.2.5 Statistical Analysis

Data was exported from Suncoast Solutions into Microsoft Excel where data was cleaned to ensure that no patient IDs were duplicated. Then, data was exported into STATA for analysis. Descriptive statistics were produced from STATA analysis. Each predictor was divided into categories and STATA produced the mean and median lengths of stay for each category, as well as the count of patients in each category. Cohorts were examined further using a two-sample t-test with equal variances to determine if differences were statistically significant.  

1.3 FINDINGS

1.3.1 Population Characteristics

The study population consisted of 7,574 patients (Table 1). The mean age of these patients was 79.43 and the median age was 83. In the study population, 83.54% of patients were aged 65 or older. Females consisted of 56.0% of the population. The population was predominantly White, with Whites consisting of 85.5% of the population. Most of the patients in the study population were married (40.4%) or widowed (37.5%). Medicare was the most common pay source for patients in the study population, with 83.0% of patients using Medicare. The average length of stay was 34.28 days and the median length of stay was 7 days. Patients with lengths of stay less than one week accounted for 47.3% of the population, with 32.9% of the population staying less than 4 days (Table 2). 
1.3.2 Primary Diagnosis Group

The most common primary diagnosis groups in the time span studied were, respectively, as follows: Cancer (44.8%), Circulatory system (19.2%), Respiratory system (10.4%), Nervous system/sense organs (9.3%), Digestive system (3.2%), Symptoms, signs, and ill-defined (3.1%), and Mental disorders (3.0%). These seven diagnosis groups comprised 93.0% of all patients in the study population. 
The shortest length of stay was associated with diagnoses of the Respiratory system (Table 3). The median length of stay was 3 days for patients with a primary diagnosis of the Respiratory system (n=791). This value is less than half of the median length of stay for all patients (7 days). The most common ICD9 code in this diagnosis group was 518.84 for acute and chronic respiratory failure (n=291), which comprised 36.8% of respiratory system diagnoses. The median length of stay for those diagnosed with acute and chronic respiratory failure was only 2 days and the mean length of stay was 4.04 days. When looking at admission location, 41.6% of patients with a primary diagnosis in the group for respiratory system were admitted to a hospital. This is more than double the percentage of all patients (18.6%) who were admitted to a hospital.

The median length of stay for patients with the primary diagnosis group Symptoms, signs, ill-defined was 22 days. This is more than three times longer than the median length of stay for all patients (7 days). Patients who fell into this category were also more likely to be admitted to a nursing home (10.6%) when compared to the total population (3.1% admitted to a nursing home). Conversely, patients in this diagnosis group are less likely to be admitted to a hospital (6.0% admitted to hospital compared to 18.6% of all patients). The most common ICD9 code in this diagnosis group was 799.3 for unspecified debility. This single ICD9 code comprised 81.7% of all patients in this diagnosis group. Furthermore, the median length of stay for patients with debility was 24.5 days. Due to CMS regulations in 2013, unspecified debility was no longer accepted as a primary diagnosis in hospice care. For this reason, no patients in 2014 or 2015 have unspecified debility as a primary diagnosis.
Cancer was the most common diagnosis group in the study population, comprising 44.8% of the diagnoses in the population. The median length of stay for this group was 9 days and the mean length of stay was 28.99 days. The most common ICD9 code in the sample population was 162.9 for the diagnosis of malignant neoplasm of the bronchus and lung. This was the diagnosis for 10.7% of all patients in the sample. Patients diagnosed with malignant neoplasm of the bronchus and lung (n=809) had a mean length of stay of 29.59 days and a median length of stay of 9 days.
1.3.3 Breakdown for Cancer Diagnoses

The most common cancer diagnoses were for malignant neoplasm respiratory and malignant neoplasm digestive organs, peritoneum. Patients diagnosed with malignant neoplasm respiratory accounted for 26.0% of cancer referrals from hospitals and 27.0% of cancer referrals from physicians. Patients diagnosed with malignant neoplasm digestive organs, peritoneum accounted for 26.8% of cancer referrals from hospitals and 28.9% of cancer referrals from physicians. For patients with cancer referred from the hospital (n=2050), the mean length of stay was 20.3 days and the median length of stay was 7 days. For patients with cancer referred from physicians (n=920), the mean length of stay was 42.61 days and the median length of stay was 17 days. Both mean and median lengths of stay are more than double for cancer patients referred from physicians as opposed to hospital referrals. 
Malignant neoplasm lymph/hematopoietic were associated with shorter than average lengths of stay across all referral sources. The mean length of stay for these patients was 18.50 days and the median length of stay was 5 days. Patients diagnosed with malignant neoplasm lymph/hematopoietic who were referred from a hospital (n= 179) had a mean length of stay of 13.13 days and a median length of stay of 4 days. Patients referred from physicians with a diagnosis of malignant neoplasm lymph/hematopoietic (n=58) had a mean length of stay of 26.97 days and a median length of stay of 9 days. 

1.3.4 Palliative Performance Scale

The most common score on the Palliative Performance Scale was 10%, closest to death. A 10% score indicates that the patient is totally bed bound, unable to do any activity, experiencing extensive disease, requires total care from caregivers, intake is by mouth only, and is generally drowsy or confused. These patients account for 23.0% of the study population (Figure 1). The highest score given to a patient in the population was 80%, which was given to 5 patients. The mean length of stay for these patients was 153.2 days, or about 5 months. The mean length of stay for these patients was 134 days, about 4.5 months. Of patients who scored 10% on the palliative performance scale, 91.0% had lengths of stay one week or shorter. Additionally, 53.0% of these patients were admitted to a hospital setting. Of all patients admitted in a hospital setting, 88.1% scored a 20% or lower on the palliative performance scale. Cancer, the most common primary diagnosis code, only accounted for 25.3% of patients who scored 10% on the palliative performance scale.
Patients who scored 30% on the palliative performance scale accounted for 21.1% of the sample (n=1600) and 56.3% (n=900) had lengths of stay longer than one week (Figure 2). Only 8.1% (n=130) of patients who scored 30% on the palliative performance scale were admitted to a hospital setting. The most common admission location type for patients who scored 30% or higher on the palliative performance scale was the patient home. Admission in the patient home accounted for 40.3% of patients who scored 30% on the palliative performance scale. Patients with cancer diagnoses did comprise 64.1% of patients who scored 40% or higher on the palliative performance scale. Of all patients referred from a hospital, 71.2% scored 30% or less on the palliative performance scale. Only 30.7% of patients referred from a physician scored 30% or less on the palliative performance scale. Of all patients who received hospice services in their home, 63.3% received a score of 40% or higher. 
1.3.5 Cohort I

The cohort consisted of all patients who were White, male, older than 65, had cancer as the primary diagnosis, and were referred from a hospital. There were 597 patients in this cohort. In this cohort, 54.9% scored 30% or lower on the palliative performance scale and 45.1% scored 40% or higher on the palliative performance scale (Table 5). The mean length of stay for those scoring 30% or lower was 7.76 days and the median length of stay was 3 days. The mean length of stay for those scoring 40% or higher was 33.35 days and the median length of stay was 17 days. A two-sample paired t-test with equal variances was performed to compare these groups. The group who scored 30% or lower on the palliative performance scale was found to have a significantly shorter length of stay than the group who scored 40% or higher (p=0.0000). 

1.3.6 Admit Location

The most common admission location type was the home, which consisted of 42.2% of the sample population (Table 4). Also, 20.1% of patients were admitted to hospice inpatient units and 18.6% of patients were admitted in the hospital. The median length of stay for patients receiving hospice services in the home was 17 days and the mean length of stay for this group was 47.43 days. Hospital admissions were associated with the shortest lengths of stay. The median length of stay for patients admitted to a hospital was only 2 days and the mean length of stay was 5.11 days. In addition, 89.3% (n=1,257) of hospital admissions had lengths of stay one week or shorter. In contrast, only 29.6% of patients admitted at home had lengths of stay one week or shorter. 
Admission location seemed to be influenced by referral source. For example, 86.6% (n=97) of referrals from assisted living facilities were admitted to receive services in assisted living facilities. Also, 98.5% (n=1387) of hospital admissions were referred from the hospital. 
1.3.7 Referral Source

Hospital referrals were also associated with the shortest lengths of stay of any referral source. The median length of stay for hospital referrals was only 5 days. Hospital was the only referral source where the majority of patients had lengths of stay one week or less. Referrals from physicians were associated with the longest lengths of stay of any referral source. The median length of stay was 20 days and the mean length of stay was 54.04 days. Furthermore, 72.8% had lengths of stay longer than one week. 
Cancer was the most common primary diagnosis group from every referral source except for Nursing Home. The most common primary diagnosis group from Nursing Home referrals was Nervous System, which includes Alzheimer’s disease (Figure 5). Referrals from hospitals had higher percentages of Circulatory System and Respiratory System primary diagnoses (21.0% and 13.3% respectively) (Figure 3). Referrals from physicians included less Circulatory System and Respiratory System diagnoses (11.3% and 5.4% respectively) and more Cancer diagnoses (67.2%) (Figure 4). 

1.3.8 Cohorts II and III

Cohorts II and III were designed to test the significance of referral source as a predictor of length of stay. Cohort II was comprised of all patients that were White, male, over 65, had Cancer as a primary diagnosis, and scored 30% or less on the Palliative Performance Scale. There were 462 patients in this cohort. The mean length of stay was 9.5 days and the median length of stay was 3 days (Table 7). In this cohort, patients referred from hospitals (n=328) had a mean length of stay of 7.8 days and a median length of stay of 3 days. Patients referred by physicians had a mean length of stay of 11.2 days and a median length of stay of 4 days (n=80). A two-sample paired t-test was performed to compare hospital referrals and physician referrals in this group and the difference was found to be not significant (p=0.0980) (Table 6). 

Cohort III was comprised of all patients that were White, male, over 65, had Cancer as a primary diagnosis, and scored 40% or greater on the Palliative Performance Scale. There were 554 patients in this cohort. The mean length of stay was 39.2 days and the median length of stay was 17 days (Table 9). Patients referred from hospitals (n=269) had a mean length of stay of 33.3 days and a median length of stay of 17 days. Patients referred from physicians (n=203) had a mean length of stay of 45.4 days and a median length of stay of 19 days. A two-sample paired t-test was performed to compare hospital referrals to physician referrals in this cohort and the difference were found to be significant (p=0.0264) (Table 8).

1.4 DISCUSSION
Study results showed that the mean and median lengths of stay at Family Hospice and Palliative Care were much lower than the national average and median. In the three year time frame, the median length of stay was only 7 days compared to the national median of 18 days (Rothenberg). From knowledge of previous studies, it is known that lengths of stay less than one week are associated with lower satisfaction from caregivers (Rickerson, Higgins). It is also known that earlier referral to hospice from hospitals is cost saving (Youngwerth, Nakhoda). This is significant to the study population because 61.9% of referrals were from hospitals. 

Findings from the study showed that primary diagnosis, admission location type, referral source, and score on the palliative performance scale all predict of length of stay. When looking at primary diagnosis, it was found that respiratory diagnoses tended to be associated with shorter lengths of stay and patients diagnosed with debility or ill-defined illnesses had longer lengths of stay. Cancer was the most common primary diagnosis type, and it was found that length of stay for cancer patients seemed to be affected more by referral source than by type of cancer. 

Admission location type seemed to be a significant predictor of length of stay. Patients admitted to the home tended to have longer lengths of stay than patients admitted to hospitals. Virtually all of the patients admitted in the hospital setting were referred from hospitals. It was found that patients referred from hospitals tended to have shorter lengths of stay, especially when compared to patients referred by physicians. 

Cohorts II and III were designed to look specifically for statistically significant differences between hospital referrals and physician referrals. These cohorts were controlled for race, age, gender, primary diagnosis category, and score on the Palliative Performance Scale. Cohort II included only patients who scored 30% or less on the PPS and results showed that the difference in length of stay between hospital referrals and physician referrals was not significant. This may be because the number of physician referrals in this cohort was too small (n=80) to prove significance. Cohort III included only patients who scored 40% or higher on the PPS and results showed that the difference in length of stay between hospital referrals and physician referrals was significant. In this cohort, there were 269 hospital referrals and 203 physician referrals.

The study did indicate that Palliative Performance Scale was a useful measure to predict imminence of death. The median length of stay associated with each PPS score decreased as the PPS score decreased. In the study population, 81.5% of patients who scored less than 30% on the PPS had lengths of stay less than one week. Additionally, 93.3% of patients who scored 60% or higher on the PPS had lengths of stay longer than one week. Cohort I was designed to look specifically for statistically significant differences in length of stay between those who scored 30% or less and those who scored 40% or higher. Cohort I was controlled for race, age, gender, primary diagnosis category, and referral source. The mean length of stay for those who scored 30% or less was 7.76 days and the median length of stay was 3 days. The mean length of stay for those who scored 40% or more was 33.35 days and the median length of stay was 17 days. Statistical analysis showed that this difference was highly significant. Therefore, we can conclude that Palliative Performance Scale is a useful tool to predict length of stay.
1.5 CONCLUSION
The major findings of this study were that Palliative Performance Scale score is a useful tool to estimate length of stay, referral source and admission location type are also important to consider, and that certain primary diagnoses, such as debility or acute and chronic respiratory failure, can be predictors of length of stay. The study showed that patients who were referred from the hospital and patients who were admitted to a hospital tended to have much shorter lengths of stay. These patients could benefit most from earlier referrals to hospice, in terms of quality of care and cost of treatment. 

In the future, hospital staff and family physicians should work to educate patients about the benefits of receiving hospice care. This education should occur earlier in the course of a disease, so that admission has already been discussed before the appropriate time for referral. This education should stress that longer lengths of stay in hospice are optimal, and a length of stay up of about three months may be the most beneficial (Rickerson).

Score on the Palliative Performance Scale was given by hospice staff at the time of admission. The scores are inherently subjective. This is a limitation of the PPS measure and of this study. 
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Table 3. Length of Stay by Patient Characteristics
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Figure 1. Palliative Performance Scale Breakdown
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Figure 2. Length of Stay by PPS Score

Table 4. Length of Stay by Admission Location
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Figure 3. Hospital Diagnostic Distribution
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Figure 4. Physician Diagnostic Distribution
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Figure 5. Nursing Home Diagnostic Distribution

Table 5. Length of Stay for Cohort I
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Table 6. Length of Stay for Cohort II Breakdown
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Table 7. Mean and Median Length of Stay for Cohort II
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Table 8. Length of Stay for Cohort III Breakdown
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Table 9. Mean and Median Length of Stay for Cohort III
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