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Abstract

Background—Hospice use has increased substantially during the past decade by an increasingly 

diverse patient population; however, little is known about patterns of hospice use and how these 

patterns have changed during the past decade.

Objective—To characterize Medicare hospice users in 2000 and 2010 and estimate the 

prevalence of 1) very short (one week or less) hospice enrollment, 2) very long (more than 6 

months) hospice enrollment, and 3) hospice disenrollment and how these utilization patterns have 

varied over time and by patient and hospice characteristics.

Research Design—Cross-sectional analysis of Medicare hospice claims data from 2000 and 

2010.

Subjects—All U.S. Medicare Hospice Benefit enrollees in 2000 (N=529,573) and 2010 

(N=1,150,194).

Results—As of 2010, more than half (53.4%) of all Medicare decedents who used hospice had 

either very short (one week or less, 32.4%) or very long (more than 6 months, 13.9%) hospice 

enrollment or disenrolled from hospice prior to death (10.6%). This represents an increase of 4.9 

percentage points from 2000. In multivariable analysis, patients with non-cancer diagnoses, the 

fastest growing group of hospice users, were approximately twice as likely as those with cancer to 

have very short or long enrollment periods and to disenroll from hospice.
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Conclusion—The substantial proportion of hospice users with very short or long enrollment, or 

enrollments that end prior to death, underscores the potential for interventions to improve the 

timing and appropriateness of hospice referral so that the full benefits of hospice are received by 

patients and families.
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Introduction

The diversity of the patient population using hospice has increased dramatically during the 

past decade in terms of patient diagnosis, age, race, and geographic region.1 Although 

increased use of hospice for individuals with a range of diagnoses and demographic 

characteristics is generally perceived to be positive for patients and families, recent studies 

have also documented concerning patterns of hospice use including late referral to hospice, 

exceedingly long hospice enrollment, and hospice disenrollment.1-5 There have been no 

national studies, however, to comprehensively examine the prevalence of these hospice 

utilization patterns in one dataset and to compare contemporary national data with historical 

data to understand how these patterns may have shifted over time.

One concerning pattern of hospice use is having particularly short or long enrollment 

periods. Short hospice enrollment (i.e., receiving hospice care for one week or less) may not 

allow enough time for the patient and family to experience the full benefit of the hospice 

care team and is associated with poor outcomes for patients and families.6-9 Exceedingly 

long hospice enrollment (i.e., receiving hospice care for more than 6 months) may indicate 

inappropriate referral to hospice although the impact on patients and families is unknown. 

The Centers for Medicare & Medicaid Innovation Center's recent announcement10 of a pilot 

program to evaluate the timing of hospice initiation demonstrates the urgent need to address 

potential barriers to timely and appropriate hospice use.

A second pattern of hospice use associated with poor outcomes for patients and families is 

hospice disenrollment. An estimated 8-18% of patients each year disenroll from 

hospice3,11-15 and the disenrollment rate at hospice agencies has been found to range from 

0% at some hospices to 38% at others,3 with for-profit hospices having higher disenrollment 

rates than nonprofit hospices.11,15 Although hospice disenrollment may be initiated by either 

the patient (for example, if the patient wishes to pursue curative care or is dissatisfied with 

hospice) or the hospice (for example, if the patient no longer meets eligibility criteria or to 

avoid costly hospitalizations), some have suggested that increasing use of hospice has 

resulted from enrollment of patients who are not expected to die within 6 months.2 It is also 

generally believed that hospice disenrollment is primarily driven by patients with diagnoses 

other than cancer, for whom accurate prognostication is more difficult. We lack data, 

however, on the extent to which hospice disenrollment rates have changed over the last 

decade as the proportion of hospice users with non-cancer diagnoses has increased.

To address these gaps, we analyzed data from all fee-for-service Medicare beneficiaries 

who used hospice in 2000 and 2010, which comprises 84% of all hospice users in the U.S.1 
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We estimated hospice use by region and describe the characteristics of hospice users and 

how they have changed during the past decade. We determined the prevalence of hospice 

utilization patterns including very short and very long hospice enrollment, and hospice 

disenrollment and identified the patient-level and hospice-level factors associated with these 

patterns. To the extent that increasing use of hospice reflects increases in very short or very 

long enrollment periods, or increases in the proportion of patients who disenroll, 

interventions to improve the timing and appropriateness of hospice referral may be 

warranted.

Methods

Study Design and Sample

We conducted a cross-sectional analysis using Medicare hospice claims data for all fee-for-

service Medicare beneficiaries who used hospice in 2000 (N=529,573) and all who used 

hospice in 2010 (N=1,150,194). We calculated hospice use in total and by region using the 

Medicare hospice claims for decedents in 2000 and 2010 combined with data from the 

Centers for Disease Control and Prevention (CDC) regarding U.S. deaths for individuals age 

65 and older in 2000 and 2010.16 For analyses of hospice utilization patterns (i.e., length of 

hospice enrollment and hospice disenrollment), we used the subsample of all fee-for-service 

Medicare beneficiaries who first enrolled with hospice in the first quarter of 2000 

(N=119,564) and the first quarter of 2010 (N=245,777) to ensure that we had a long enough 

follow-up period to measure length of enrollment and disenrollment in that calendar year. 

We obtained hospice ownership information by linking by hospice provider number in the 

Medicare hospice claims data to the Medicare Provider of Services data for 2000 and 2010.

Measures

We calculated hospice use for decedents aged 65 and older in total and by region in 2000 

and 2010 by dividing the number of Medicare decedents who died while enrolled with 

hospice (obtained from the Medicare hospice claims) by the total number of decedents in the 

U.S. aged 65 and older (obtained from the CDC) . We measured the length of hospice 

enrollment as the number of days from the individual's hospice start date on their first 

hospice claim to their death or hospice disenrollment. For the subset of individuals with 

multiple hospice enrollment periods, we measured the length of hospice enrollment as the 

sum of all enrollment periods. We identified individuals as having disenrolled from hospice 

if: 1) they had only one hospice enrollment period and the patient status indicator code on 

the final hospice claim indicated that the patient was discharged (rather than died) and there 

was no date of death on the final hospice claim; or 2) if they had more than one hospice 

enrollment period.

Patient demographic characteristics were gender, age (categorized as <65, 65-69, 70-74, 

75-79, 80-84, and >=85), and race/ethnicity (white, black, Hispanic, Asian, other). The 

individual's primary diagnosis was based on International Classification of Diseases, Ninth 

Revision (ICD-9) codes and categorized as follows: (neoplasms; mental disorders; diseases 

of the nervous system and sense organs; diseases of the circulatory system; diseases of the 

respiratory system; symptoms, signs, and ill-defined conditions; and other). We also 
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included the year the individual received hospice care (2000 or 2010) and the census region 

in which the patient lived. Hospice agency characteristics were: ownership (for-profit, 

nonprofit, and government/other obtained from the Medicare Provider of Services file), and 

size (calculated from the Medicare claims data as the annual number of individuals cared for 

by the hospice categorized at the quartiles of the distribution as <250, 250-599, 600-1,299, 

and >=1,300).

Statistical Analyses

We summarized the characteristics of hospice users and the hospice agencies that cared for 

them in 2000 and 2010. We compared the prevalence of hospice utilization patterns (i.e., 

very short hospice enrollment, very long hospice enrollment, hospice disenrollment) by 

patient characteristics, hospice characteristics, and year using t-tests and chi-square tests, as 

appropriate. We used multivariable logistic generalized estimating equations (GEE)17 to 

estimate the associations between our outcomes and patient and hospice characteristics. All 

tests were performed using techniques to account for the clustering of patient observations 

within hospices. We performed all analyses using the statistical software SAS, version 9.2 

(Cary, N.C.).

Results

Hospice Use

The percentage of Medicare decedents older than 65 years who received care from a 

Medicare-certified hospice increased from 15.9% in 2000 to 32.3% in 2010 and varied by 

region (Figure 1). The number of Medicare hospice users more than doubled during the 

decade (620,621 additional hospice users, a 117% increase) (Table 1). The proportion of 

hospice users age 85 and older increased more than any other age category. In 2010, hospice 

users age 85 and older comprised 46% of all hospice users and increased by 356,870 (or 

203%) from 2000 to 2010. The proportion of hospice users by race remained fairly stable 

from 2000 to 2010 with approximately 88-89% of hospice users white, 7-8% black, 1-2% 

Hispanic, and 1-2% other races. The greatest increase in hospice use by primary diagnosis 

category was for individuals with “symptoms, signs and ill-defined conditions” (164,644 

additional hospice users, a 501% increase). The second highest percentage increase in 

primary diagnosis category during the past decade was for individuals with a primary 

diagnosis of a mental disorder, which includes dementia (91,733 additional hospice users, a 

327% increase).

Consistent with reports regarding the increase in the number of for-profit hospices in the 

U.S. in the past decade,1,18 the number of individuals cared for by for-profit hospices more 

than tripled while the increase in the number of individuals cared for by nonprofit hospices 

increased 49% during the past decade. The proportion of individuals served by very small 

hospices declined to 19%, and the proportion served by the largest hospices increased to 

29%. The region with the greatest increase in number of hospice users was the South 

Atlantic (Delaware, Florida, Georgia, Maryland, North Carolina, South Carolina, Virginia, 

West Virginia, and Washington, D.C.) with 140,691 additional hospice users in 2010 and in 

percentage terms the greatest increase (152% increase) in hospice users during the past 

Aldridge et al. Page 4

Med Care. Author manuscript; available in PMC 2016 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



decade was in the New England region (Connecticut, Maine, Massachusetts, New 

Hampshire, Rhode Island, Vermont).

Hospice Utilization Patterns

In 2010, more than half (53.4%) of hospice users were either enrolled for a very short or 

very long period of time or disenrolled prior to death, an increase from 48.5% in 2000 

(Figure 2). Of hospice users with very short or very long enrollment periods or 

disenrollment, a consistently higher proportion had a non-cancer diagnosis than a cancer 

diagnosis and this differential increased from 2000 to 2010 for each hospice utilization 

pattern measured (Figure 2). In 2010, approximately (32.4%) of hospice users had a very 

short (less than or equal to one week) enrollment period, 13.9% had a very long enrollment 

period (more than 6 months) and 10.6% disenrolled (Figure 2). The proportion of hospice 

users who disenrolled from hospice prior to death has declined slightly (2.6 percentage 

points) over the past decade, primarily due to a decline in disenrollment for patients with 

cancer (4.3 percentage point decline). For hospice users with a non-cancer diagnosis, the 

proportion with either very short or very long enrollment or disenrollment is significantly 

higher than for patients with a diagnosis of cancer (59.0% versus 41.1% in 2010, p<0.001) 

(results not shown).

Almost all individuals (95.4% in 2000 and 93.2% in 2010) had a single stay with hospice. 

The proportion of patients who disenrolled from hospice and re-enrolled with hospice at a 

later date was 4.1% in 2000 and 6.0% in 2010. Fewer than 1% of patients in each year 

exhibited a pattern of more than two hospice enrollment and dis-enrollment episodes. 

Hospice disenrollment was significantly higher at for-profit compared with nonprofit 

hospices for both the subgroup of patients with cancer and the subgroup of patients with 

diagnoses other than cancer (Figure 3).

Factors Associated with Patterns of Hospice Use

In multivariable analysis (Table 2), the strongest factor associated with having a very short 

or long enrollment period or hospice disenrollment prior to death was having a primary 

diagnosis other than cancer. Individuals with non-cancer diagnoses had approximately twice 

the odds of experiencing the hospice utilization patterns evaluated.

In terms of demographic factors, men were more likely to have very short hospice 

enrollment periods and less likely to have very long enrollment periods. Older individuals 

were less likely to have very short enrollment periods and to disenroll but were more likely 

to have very long enrollment periods. Individuals who were black were less likely to have 

very short hospice enrollment periods and more likely to have very long enrollment periods. 

Individuals who were non-white were significantly more likely to disenroll from hospice 

than those who were white.

For-profit hospice ownership and hospice size were both significantly associated with 

hospice utilization patterns. Individuals cared for by for-profit hospices were more likely to 

be enrolled for more than 6 months, were more likely to disenroll from hospice, but were 

less likely to enroll with hospice for one week or less compared with those cared for by 

nonprofit hospices. Individuals cared for by larger hospices were more likely to receive 
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hospice for a week or less. Larger hospice size was inversely related to very long hospice 

stays (longer than 6 months) and hospice disenrollment.

Discussion

More than half of all patients used hospice either for very short or very long time periods or 

disenrolled prior to death. This proportion has increased almost 5 percentage points over the 

decade in conjunction with a two-fold increase in hospice use. Although we found that more 

traditional use of hospice (i.e., enrollment between one week and 6 months and ending in 

death) is more likely for patients with cancer compared with other diagnoses, the prevalence 

of more problematic patterns of hospice use for patients with cancer is also fairly high at 

41%. The change in hospice utilization patterns in 2000 and 2010 may be due to a number 

of potentially counteracting effects. First, the growth of non-hospice palliative care options 

during the past decade19 may have acted as a substitute for hospice enrollment early in a 

patient's course of illness, leading to hospice referral only in the last week of life. 

Simultaneously, however, greater awareness and understanding during the past decade of the 

benefits and appropriate timing of hospice referral may have led to more timely hospice 

enrollment and reduced disenrollment. Additional research regarding these potential 

influences on the timing of hospice referral and disenrollment are needed.

Hospice use has increased substantially by individuals across almost all demographic and 

clinical categories. In absolute terms, the greatest increases were among individuals age 85 

and older, individuals who are white, female, and for individuals with a primary diagnosis of 

“symptoms, signs, and ill-defined conditions”. The significant increase (164,644 individuals 

or 501% increase from 2000 to 2010) in the number of individuals enrolled with hospice 

with a primary diagnosis of “symptoms, signs, and ill-defined conditions” is likely one of 

the reasons the Center for Medicare & Medicaid Services (CMS) plans to restrict the use of 

non-specific, symptom-classified diagnoses such as “debility” and “adult failure to thrive” 

(the main sub-categories of “symptoms, signs and ill-defined conditions”) as the principal 

terminal diagnosis on hospice claims beginning in October 2014.20 Although the reason for 

this change is not clear, it may be that CMS does not consider these to be terminal diagnoses 

and is concerned that hospices are increasingly enrolling individuals who are chronically ill 

rather than terminally ill. It may also be that individualized, patient-centered plans of care 

are more difficult to develop for patients with these conditions and, consequently, the patient 

may not receive the full benefit of hospice services.

In terms of hospice agency characteristics, for-profit hospices, large hospices and hospices 

in the South Atlantic experienced the greatest increase in patients served. The increasing 

proportion of hospice users 85 years of age and older has important implications for hospice 

teams. Individuals 85 and older are more likely to have multiple chronic conditions relative 

to those younger than 8521 and may be more likely to have a caregiver who is also 85 or 

older and potentially less able to perform caregiver duties. The complexity and intensity of 

care required by a hospice may therefore be greater.

Our finding regarding the high prevalence of short hospice enrollment periods underscores 

the importance of the recently announced CCMI Medicare Care Choices pilot project.10 The 
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pilot seeks to determine the impact of concurrent hospice and life-prolonging care on patient 

quality of care and Medicare expenditures. Although there may be numerous factors causing 

short hospice enrollment periods, including physician reluctance or delay in having 

conversations about hospice and patient and family difficulty in accepting a terminal 

diagnosis,4,22,23 the refusal of patients and families to stop life-prolonging treatment is 

likely a major barrier to earlier hospice enrollment.24 Our finding that almost one-third of 

patients with cancer, for whom prognostication is considered more accurate than for patients 

with non-cancer diagnoses,25-27 have short enrollment periods suggests that the prohibition 

against concurrent life-prolonging and palliative care is an important barrier to earlier 

enrollment. In fact, our earlier work has shown that a substantial proportion of hospices will 

not enroll patients who desire such concurrent care.28

Our study provides new results regarding how patient disenrollment varies by patient 

diagnosis and hospice ownership and how this has changed over the past decade. We find 

that although the patient disenrollment rate has declined during the past decade, it is 

consistently higher for patients with non-cancer diagnoses than for those with cancer and is 

higher for patients (both those with cancer and those with non-cancer diagnoses) cared for 

by for-profit hospices compared with non-profit hospices. Given evidence of poor outcomes 

for patients who disenroll from hospice including higher rates of emergency department 

admission and hospital death,12 hospice disenrollment rates and the reason for disenrollment 

should be a reportable hospice quality measure.

We found that an increasing proportion of hospice enrollment periods are longer than 6 

months. The structure of Medicare's hospice payment system makes longer hospice 

enrollment more profitable for hospices than shorter enrollment periods,22 which may 

provide an incentive for hospices to pursue business models that maximize profit by 

enrolling patients more likely to have long stays,22,23 particularly for-profit hospices. From a 

patient quality perspective, the impact of very long hospice enrollment periods is unknown, 

however it may be that alternatives to hospice care, for example, outpatient palliative care, 

may be more appropriate than hospice enrollment for some individuals. The increase in long 

hospice stays, however, may have a negative effect on Medicare expenditures given that the 

greatest costs savings from hospice use occur with enrollment periods of 15-30 days.29 

Regulatory measures, in addition to the existing aggregate annual cap,5 may be necessary to 

reverse the trend in long hospice enrollment periods.

Although the study has a number of strengths, including the two periods of data, the large 

sample size, and comprehensive approach of evaluating hospice utilization patterns, there 

are also limitations. For one, we are unable with our data to identify the reasons for differing 

hospice enrollment periods and hospice disenrollment. Future studies, which include patient 

and caregiver interviews, are needed to more thoroughly understand the hospice enrollment 

and disenrollment process. Second, our sample does not include individuals covered by 

managed care, private insurance, Medicaid, or charity care and thus our findings may not be 

generalizable to these groups. Our sample, however, reflects the 84% of patients and 88% of 

patient care days that are covered by the Medicare Hospice Benefit.1 Third, because this is a 

cross-sectional study of hospice users in 2000 and 2010, hospice stays that occur in the years 

prior to or after the years of our study will not be captured. For example, an individual who 
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enrolls and disenrolls from hospice in 2009 and then re-enrolls in the first quarter of 2010 

will have a hospice enrollment period that is calculated only for use in 2010. Given our 

finding that only 5-7% of hospice users have multiple hospice stays and our prior work 

finding that the median time from hospice disenrollment to re-enrollment is 28 days,12 this 

is not likely to materially impact our results. Similarly, because a small percentage (4% in 

2000 and 8% in 2010) of our sample enrolled with hospice in the first quarter of the year, 

had very long hospice enrollment, and were still patients at the end of the calendar year, we 

do not know if they ultimately disenrolled from hospice and thus our estimates of hospice 

disenrollment may be understated. Finally, we estimated the associations between hospice 

utilization patterns and patient and hospice characteristics using odds ratios, which are 

higher than risk ratios given that study outcomes are common.

Increased use of hospice has the potential to provide high quality of care at the end of life to 

a growing number of patients and families. As the traditional hospice model of patients with 

cancer receiving hospice care from enrollment to death by local non-profit providers has 

transitioned into a much more diverse patient population served by a more diverse hospice 

provider population, there are persisting patterns of hospice use that are concerning. 

Currently, more than half of individuals who enroll with a hospice program receive care for 

either one week or less, more than 6 months, or stop hospice care prior to death. Recognition 

of these patterns and the impact that they have on hospices’ ability to provide high quality 

pain and symptom management and caregiver support through the end of life are largely 

unknown. Current demonstration projects are critical in understanding and potentially 

addressing the barriers to these utilization patterns through public education, provider 

education, and financial incentives to curb these less than ideal patterns of end-of-life care.
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Figure 1. 
Hospice use 2010

Proportion of decedents age 65 and older who used hospice (% increase in hospice use 

between 2000 and 2010)
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Figure 2. 
Hospice Utilization Patterns By Primary Diagnosis, 2000 and 2010‡
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Figure 3. 
Hospice Disenrollment Rates for Patients with Cancer versus Non-Cancer Diagnoses By 

Hospice Ownership, 2000 and 2010

Aldridge et al. Page 12

Med Care. Author manuscript; available in PMC 2016 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Aldridge et al. Page 13

Table 1

Characteristics of Medicare Beneficiaries who used Hospice, 2000 and 2010

2000 % 2010 % Change % Change

Number of Hospice Users 529,573 1,150,194 620,621 117%

Gender

Female 300,928 57% 686,189 60% 385,261 128%

Male 228,645 43% 464,002 40% 235,357 103%

Age

<65 24,901 5% 61,419 5% 36,518 147%

65-69 50,203 9% 80,985 7% 30,782 61%

70-74 76,194 14% 108,199 9% 32,005 42%

75-79 98,730 19% 151,198 13% 52,468 53%

80-84 104,162 20% 216,140 19% 111,978 108%

85+ 175,383 33% 532,253 46% 356,870 203%

Race

White 472,869 89% 1,015,019 88% 542,150 115%

Black 39,151 7% 91,921 8% 52,770 135%

Hispanic 6,401 1% 18,664 2% 12,263 192%

Asian 2,604 0% 9,751 1% 7,147 274%

Other 8,548 2% 14,839 1% 6,291 74%

Primary Diagnosis

Neoplasms 264,735 50% 346,703 30% 81,968 31%

Mental disorders 28,028 5% 119,761 10% 91,733 327%

Diseases of the nervous system and sense organs 35,555 7% 103,881 9% 68,326 192%

Diseases of the circulatory system 94,870 18% 213,241 19% 118,371 125%

Diseases of the respiratory system 37,272 7% 102,745 9% 65,473 176%

Symptoms, signs, and ill-defined conditions 32,849 6% 197,493 17% 164,644 501%

Other 36,196 7% 66,348 6% 30,152 83%

Hospice Ownership

For-profit 150,092 28% 490,643 43% 340,551 227%

Nonprofit 361,253 68% 539,146 47% 177,893 49%

Government/other 16,259 3% 117,838 10% 101,579 625%

Hospice Size: (annual number of patients)

<250 149,023 28% 222,042 19% 73,019 49%

250-599 164,165 31% 290,650 25% 126,485 77%

600-1299 110,975 21% 308,120 27% 197,145 178%

1300+ 105,410 20% 329,382 29% 223,972 212%

Region

New England 20,659 4% 52,128 5% 31,469 152%
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2000 % 2010 % Change % Change

Middle Atlantic 63,118 12% 132,704 12% 69,586 110%

Eastern North Central 93,020 18% 189,700 16% 96,680 104%

Western North Central 36,716 7% 85,228 7% 48,512 132%

South Atlantic 112,273 21% 252,964 22% 140,691 125%

Eastern South Central 32,965 6% 77,308 7% 44,343 135%

Western South Central 61,953 12% 134,915 12% 72,962 118%

Mountain 38,439 7% 84,637 7% 46,198 120%

Pacific 70,430 13% 140,610 12% 70,180 100%
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Table 2

Multivariable Logistic Regression
¥
: Factors Associated with Hospice Utilization Patterns

Very Short or Very 
Long Enrollment or 

Disenrollment
*
 AOR 

(95%CI)

Enrollment <= One 
Week AOR (95%CI)

Enrollment > Six 
Months AOR (95%CI)

Hospice Disenrollment 
AOR (95%CI)

Gender

Female 1.00 1.00 1.00 1.00

Male
1.04 (1.03, 1.06) 

*
1.22 (1.20, 1.24) 

‡
0.76 (0.74, 0.77) 

‡
0.98 (0.96, 1.00) 

‡

Age

<75 1.00 1.00 1.00 1.00

75-79
0.96 (0.94, 0.98) 

‡ 0.98 (0.96, 1.01)
1.04 (1.00, 1.09) 

‡
0.85 (0.82, 0.88) 

‡

80-84
0.95 (0.93, 0.97) 

‡
0.96 (0.93, 0.98) 

‡
1.11 (1.07, 1.15) 

‡
0.83 (0.80, 0.85) 

‡

84+
0.95 (0.93, 0.96) 

‡
0.93 (0.91, 0.95) 

‡
1.24 (1.19, 1.28) 

‡
0.74 (0.71, 0.76) 

‡

Race

White 1.00 1.00 1.00 1.00

Black 1.01 (0.98, 1.04)
0.85 (0.82, 0.88) 

‡
1.09 (1.04, 1.14) 

‡
1.34 (1.29, 1.40) 

‡

Hispanic 1.05 (0.99, 1.12) 0.97 (0.90, 1.04) 1.03 (0.96, 1.12)
1.23 (1.13, 1.34) 

‡

Asian 1.04 (0.96, 1.13) 1.02 (0.94, 1.12) 0.90 (0.78, 1.04)
1.21 (1.08, 1.34) 

*

Other 1.02 (0.96, 1.08) 0.97 (0.91, 1.04) 1.04 (0.94, 1.14)
1.11 (1.01, 1.20) 

*

Primary Diagnosis

Neoplasms 1.00 1.00 1.00 1.00

Mental disorders
1.95 (1.89, 2.01) 

‡
1.08 (1.04, 1.12) 

‡
2.80 (2.67, 2.93) 

‡
1.88 (1.79, 1.98) 

‡

Diseases of the nervous 
system and sense organs 1.96 (1.90, 2.02) 

‡
1.05 (1.00, 1.10) 

*
3.07 (2.94, 3.20) 

‡
1.80 (1.71, 1.89) 

‡

Diseases of the circulatory 
system 2.15 (2.10, 2.20) 

‡
1.74 (1.69, 1.79) 

‡
1.68 (1.62, 1.75) 

‡
1.91 (1.83, 1.99) 

‡

Diseases of the respiratory 
system 2.46 (2.37, 2.54) 

‡
1.94 (1.87, 2.02) 

‡
1.86 (1.79, 1.95) 

‡
1.77 (1.69, 1.85) 

‡

Symptoms, signs, and ill-
defined conditions 1.78 (1.73, 1.83) 

‡
1.12 (1.07, 1.16) 

‡
2.01 (1.92, 2.10) 

‡
2.26 (2.15, 2.36) 

‡

Other
2.45 (2.37, 2.54) 

‡
2.82 (2.72, 2.91) 

‡
0.70 (0.66, 0.75) 

‡
1.64 (1.56, 1.72) 

‡

Hospice Ownership

Nonprofit 1.00 1.00 1.00 1.00

For-profit
1.07 (1.04, 1.11) 

‡
0.82 (0.78, 0.85) 

‡
1.54 (1.46, 1.62) 

‡
1.13 (1.01, 1.26) 

‡

Hospice Size: (annual 
number of patients)

<250 1.00 1.00 1.00 1.00

250 to <600
0.94 (0.90, 0.98) 

*
1.24 (1.20, 1.29) 

‡
0.85 (0.81, 0.89) 

‡
0.66 (0.57, 0.76) 

‡
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Very Short or Very 
Long Enrollment or 

Disenrollment
*
 AOR 

(95%CI)

Enrollment <= One 
Week AOR (95%CI)

Enrollment > Six 
Months AOR (95%CI)

Hospice Disenrollment 
AOR (95%CI)

600 to <1300 0.96 (0.91, 1.00)
1.47 (1.40, 1.55) 

‡
0.79 (0.75, 0.84) 

‡
0.52 (0.44, 0.62) 

‡

1300 or more 1.00 (0.95, 1.05)
1.58 (1.47, 1.69) 

‡
0.79 (0.73, 0.86) 

‡
0.62 (0.53, 0.72) 

‡

Year

2000 1.00 1.00 1.00 1.00

2010 1.02 (0.99, 1.06)
1.09 (1.05, 1.13) 

‡
1.42 (1.36, 1.49) 

‡
0.69 (0.62, 0.70) 

‡

£ Very short hospice enrollment is defined as enrollment for one week or less; very long hospice enrollment is defined as enrollment for longer 
than 6 months; hospice disenrollment is defined as hospice care ending prior to a patient's death

AOR=Adjusted Odds Ratio; CI=Confidence Interval

¥
Multivariable model controls for all variables shown in the table in addition to region; multivariable model for hospice disenrollment also controls 

for the log of length of hospice stay

‡
p<0.0001

*
p<0.05
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