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Abstract

Background The predictors and latest trends in hospice utilization, adequate duration of hospice care, and dialysis discon-
tinuation without hospice enrollment among patients with end stage kidney disease are not fully known; the aim of this study
was to assess them, analysing data from the United States Renal Data System.

Methods Data from the United States Renal Data System for patients with kidney failure who died between January 1,
2012, and December 31, 2019, were analyzed. Chi-square and logistic regression were used to evaluate associations between
outcomes of interest and predictors, while Joinpoint regression was used to examine trends.

Results Among 803,049 patients, the median (IQR) age was 71 (17) years, 57% were male, 27% enrolled in hospice, 8%
discontinued dialysis before death without hospice enrollment, and 7% remained in hospice for > 15 days. Patients 65 years
and older (adjusted odds ratio [aOR]: 2.75, 95% CI 2.71-2.79) and White race (aOR: 1.79, 95% CI 1.77-1.81) were more
likely to enroll in hospice. White patients (aOR: 0.75, 95% CI 0.73-0.76) and those who never received a kidney transplant
(aOR: 0.75, 95% CI 0.73-0.78) were less likely to have adequate duration of hospice care. Hospice enrollment and stand-
ardized duration of hospice care increased over time, with an average annual percentage change of 1.1% (95% CI 0.6-1.6)
and 5% (95% CI1 2.6-7.4), respectively.

Conclusions Approximately one in every four patients with kidney failure who died between 2012 and 2019 had a history
of hospice enrollment, while one in every 12 discontinued dialysis before death without hospice enrollment. There was an
upward trend in the duration of hospice care.
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Introduction

The increasing emphasis on value-based healthcare models
nationally has created a renewed focus on hospice care as a
holistic care model [1, 2]. Hospice care describes compas-
sionate care at the end of life which involves expert medical
care, pain management, emotional as well as spiritual sup-
port, all designed to meet patients’ specific wishes [3]. Hos-
pice users among dialysis patients were less likely to die in
the hospital, be hospitalized, admitted to the intensive care
unit or undergo an intensive procedure in the last month of
life and were associated with progressively lower healthcare
costs compared to non-users, particularly for those initiating
hospice care more than 15 days before death [4]. Despite
this apparent benefit, while utilization of inpatient pallia-
tive care to address a spectrum of needs in end-stage kidney
disease (ESKD) and advanced kidney disease care has been
on an upward trajectory, [5] the utilization of hospice care
has been more complex. An analysis of hospice utilization
between 2000 and 2014 showed that hospice utilization
increased among ESKD patients; however, the rate of hos-
pice use was lower when compared to patients with other
life-limiting illnesses and length of stay was often less than
3 days [4].
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The lower rates of hospice utilization and shorter length
of stay among ESKD patients than among patients with
other serious illnesses can be attributed to multiple barriers.
A review noted that the need to stop dialysis before hospice
admission, lack of knowledge among providers regarding
hospice benefits for dialysis patients, and cultural considera-
tions among patients are possible explanations for the low
rate of hospice enrollment among ESKD patients [6]. Medi-
care policy, including payment models that forbid payment
for dialysis by Medicare for patients with primary hospice
diagnosis of ESKD, lack of hospice eligibility criteria spe-
cific to this population, and dialysis care quality metrics that
are not aligned with quality of life constitute a structural bar-
rier [7-10]. The either-or dichotomy of hospice and dialysis
care that this policy fosters complicates decision-making
regarding hospice utilization among ESKD patients, and it is
widely regarded as the most important barrier. However, the
fact that there is a sub-population that still does not access
hospice care after discontinuing renal replacement therapy
indicates that there are other significant barriers beyond the
dilemma of having to choose between dialysis and hospice
care induced by Medicare policy.

For hospice care to impact population-level ESKD
or late-stage chronic kidney disease (CKD) outcomes,



Journal of Nephrology (2023) 36:2081-2090

2083

utilization patterns need to be improved. While few studies
have examined sociodemographic and clinical correlates of
hospice care among ESKD patients, those that have done
so with a nationally representative population are rare, and
there are no recent studies formally testing national trends
in enrollment, duration of hospice care and dialysis discon-
tinuation without hospice enrollment. Using data from the
United States Renal Database System (USRDS), we sought
to characterize trends and correlates of hospice enrollment in
the ESKD population in the United States in the last decade.
Specifically, we sought to answer three key questions: (i)
what has been the trend and predictors of hospice enroll-
ment? (ii) what has been the trend and predictors of hospice
duration of care? (iii) what has been the trend in dialysis
discontinuation without hospice enrollment?

Methods
Data source and study cohort

Using a retrospective observational study design, 3,473,300
unique patient records in the USRDS database were identi-
fied. The USRDS database is a national dataset containing
information on diagnoses, demographic characteristics, and
data on dialysis modality of ESKD patients [11] (Online
Resource 1). Data reported in the Medical Evidence Form
(CMS 2728) was utilized to assess outcome variables and
covariates.

The final analytic sample comprised 803,049 unique
records for ESKD patients who died between January 1,

2012, and December 31, 2019. The flowchart of records and
how the final analytic sample was derived is shown in Fig. 1.
We chose 2012 as the cutoff because related analyses on ini-
tiation had been published in prior studies including a report
sponsored by the Medicare Payment Advisory Commission,
a United States government agency tasked with the role of
advising the United States Congress on Medicare issues,
which evaluated data up to 2012 [4, 12]. However, extended
analyses for subsequent years were lacking despite changes
in the national environment around value-based healthcare
and policy initiatives being instituted. We chose 2019 as the
cutoff because comprehensive data from USRDS was still
being prepared from 2020 onwards at the time of our work.
The institutional review board at Upstate Medical University
approved the study protocol.

Outcomes

The outcomes of interest were hospice enrollment, duration
of hospice care, and discontinuation of renal replacement
therapy without hospice enrollment. The variable “hospice
admit date” reported in the Medical Evidence Form (CMS
2728) was used to ascertain hospice enrollment, while the
variable “renal replacement therapy discontinued prior to
death” was used to define discontinuation of renal replace-
ment therapy.

Duration of hospice care was dichotomized into adequate
(15 days or more) and inadequate (less than 15 days), [4]
while hospice enrollment was dichotomized into ‘yes vs no’
categories. Dialysis discontinuation without hospice enroll-
ment was derived by combining the variables “hospice admit

End-stage kidney disease patients with unique IDs in the United States Renal Data System (N=3,473,300)

Records excluded, n=2,670,251 (76.9 %)
® 2,582,926 records prior to 2012 were excluded because data collection for hospice start
date was comprehensive from 2012 and current analysis was an update to prior studies.
o 85,012 records after 2019 were excluded because data collection for 2020 onwards was
incomplete at the time of data analysis
o 2313 records had erroneous hospice start date such that negative values were returned
for length of stay in hospice

\4

Analytic sample: Patients with year of death between 2012 - 2019 (N=803,049)

Fig. 1 Flow diagram of cohort selection
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date” and “renal replacement therapy discontinued prior to
death”, and thus reported as ‘yes’ for those who discontin-
ued renal replacement therapy without hospice enrollment
vs ‘not applicable’ for any other combination of responses.

Covariates

Independent variables were identified a priori from the lit-
erature. These include age (> 65 years vs. < 65 years); gen-
der (male vs. female); race (White vs. non-White); ethnicity
(Hispanic vs. non-Hispanic); hypertension (yes vs. no); dia-
betes mellitus (yes vs. no); cancer (yes vs. no); COPD (yes
vs. no); alcohol dependence (yes vs. no); drug dependence
(yes vs. no); never received a kidney transplant (yes vs. no);
non-renal congenital abnormality (yes vs. no). Newly cre-
ated variables included macrovascular disease (yes vs. no)
defined as history of atherosclerotic heart disease or periph-
eral vascular disease or congestive heart failure or myocar-
dial infarction or ischemic heart disease or cerebrovascular
disease or amputation; [13, 14] microvascular disease (yes
vs. no) defined as history of diabetic retinopathy; [13, 14]
debilitated (yes vs. no) defined as history of inability to
transfer or inability to ambulate.

Statistical analysis

Descriptive statistics for categorical variables were reported
as counts and proportions. Median and interquartile range
[IQR] were calculated for continuous variables that were
not normally distributed. In bivariate analysis, independ-
ent variables were categorized by hospice enrollment (yes
vs no), dichotomized duration of hospice care (> 15 days
vs < 15 days), and Chi-square test was used to evaluate asso-
ciations of the predictor variables with individual outcomes
of interest. Estimates derived from the USRDS data were
standardized to facilitate fair comparison of values derived
from the cohort over time and to limit the effect of poten-
tial confounders which may be distributed differently in the
population [15]. In multivariable analysis, logistic regression
models were used to estimate adjusted odds ratios (ORs),
with 95% confidence intervals (CI). The logistic regres-
sion model was evaluated using a backward selection pro-
cedure based on the Akaike Information Criterion (AIC).
The model with the lowest AIC was considered the best fit.
Joinpoint regression was utilized to compute the average
annual percentage change (AAPC) in standardized duration
of hospice care, standardized hospice enrollment propor-
tion, as well as standardized proportion of dialysis discon-
tinuation without hospice enrollment, in addition to being
utilized to compare trends over time in standardized duration
of hospice care between racial subgroups. The log-linear
model processing option was selected while a permutation
model selection method was utilized to estimate the AAPC

@ Springer

in proportion, and pairwise comparison of regression mean
functions was used to compare the pace of change between
racial subgroups. All primary statistical analysis was done
using SAS software version 9.4 (SAS Institute, Cary, NC)
and joinpoint regression was done using joinpoint software
version 4.7.0.1 (Bethesda, MD).

Missing data

For clinical comorbid conditions, 5.5% of the data were not
recorded in the database for values that were not applicable
to any particular patient. Data for key outcome variables
utilized in statistical analysis were complete. Therefore,
methods of missing data handling such as multiple imputa-
tion were not applied.

Results

There were 803,049 individuals in the analytic sample. The
median age at the time of death was 71 years (interquartile
range [IQR]: 62, 79); 64% were aged 65-89 years; 67.9%
were White, and 57% were male. Among the analytic sam-
ple, 27% enrolled in hospice, 10% had a history of kidney
transplantation, 7% had adequate duration of hospice care,
and 8% discontinued dialysis prior to death without hospice
enrollment (Table 1). Reasons attributed to dialysis discon-
tinuation prior to death without hospice include failure of
dialysis access, chronic failure to thrive, transplant failure,
and following acute medical complication (Online Resource
2).

In unadjusted analysis: age, gender, race, ethnicity, hyper-
tension, diabetes mellitus, debilitation, cancer, COPD, mac-
rovascular disease, microvascular disease, alcohol depend-
ence, drug dependence, never receiving a kidney transplant
and non-renal congenital abnormality were associated with
hospice enrollment. Similarly, gender, race, ethnicity, dia-
betes mellitus, debilitation, macrovascular disease, alco-
hol dependence, drug dependence, and never receiving a
kidney transplant were associated with duration of hospice
care > 15 days (Table 2).

In logistic regression models controlling for clinical and
sociodemographic characteristics, the model with the lowest
AIC was selected as the best fit. In the final models, patients
65 years and older (adjusted odds ratio [aOR]: 2.75, 95% CI
2.71-2.79), those who never received a kidney transplant
(aOR: 1.07, 95% CI 1.05-1.09), and those who are of White
race (aOR: 1.79, 95% CI 1.77-1.81) were more likely to
enroll in hospice, while patients who are White (aOR: 0.75,
95% CI 0.73-0.76), and those who never received a kidney
transplant (aOR: 0.75, 95% CI 0.73-0.78) were less likely to
have adequate duration of hospice care (Table 3).
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Table 1 Characteristics of United States renal data system (USRDS)
patients with end stage kidney disease (ESKD) who died between

2012 and 2019

Variable n (%)

Age at the time of death (N=2803,049)
<18 years 707 (0.1)
1844 years 32,150 (4.0)
45-64 years 222,448 (27.7)
65-89 years 515,726 (64.3)
> 89 years 32,018 (3.9)

Age at the time of death in years (median, [IQR]) 71 [62,79]

Gender (N=23803,049)

Male 456,172 (57)
Female 346,877 (43)
Race (N=2803,049)
White 545,954 (67.9)
Black 212,794 (26.5)
American Indian or Alaska Native 8,081 (1.1)
Asian 26,675 (3.3)
Native Hawaiian or Other Pacific Islander 7,585 (0.9)
Other 1,815 (0.2)
Unknown 145 (0.02)
Ethnicity (N=2803,049)
Hispanic 102,952 (12.8)
Non-Hispanic 695,707 (86.6)
Unknown 4,390 (0.6)

Never received a kidney transplant (N =_803,049)
Yes

722,297 (90)

No 80,752 (10)
Enrolled in hospice (N=2803,049)

Yes 218,635 (27)

No 584,414 (73)
Duration of hospice care in days (N=_803,049)

>15 days 54,990 (7)

<15 days 163,645 (20)

Not applicable/non hospice users 584,414 (73)

Median, [IQR] 5, (2, 15]
Dialysis discontinued prior to death without hospice

enrollment (N =803,049)

Yes 66,209 (8)

Not applicable 736,840 (92)

Standardized proportion of patients who discontinued

renal replacement therapy every year between 2012 and
2019 without hospice enrollment remained relatively con-
stant at approximately 11% per year with a non-significant
trend towards a decrease over time (AAPC — 0.4%, 95% CI
— 1.2 t0 0.3) (Table 4). However, both standardized hospice
enrollment proportion increased over time (AAPC 1.1%,
95% CI 0.6-1.6) as did standardized duration of hospice
care (AAPC 5%, 95% CI 2.6-7.4). Comparing trends among
racial subgroups, change in standardized duration of hospice

care among Black patients was significantly higher (AAPC:
7.6, 95% CI 3.9-11.4) compared to White (AAPC: 4.0,
95% CI 1.9-6.1) and Asian (AAPC: 6.6, 95% CI 2.0-11.4)
patients (Table 4).

Discussion

This study examined the sociodemographic and clinical
correlates of hospice enrollment and duration of hospice
care as well as trends in dialysis discontinuation among
ESKD patients in the United States who died between 2012
and 2019. We found that though hospice enrollment was
common, a significant proportion of patients discontinued
renal replacement therapy without hospice enrollment. The
median duration of hospice care was 5 days and standard-
ized duration of hospice care increased over time. Elderly
patients, White patients, and patients who never received a
kidney transplant were more likely to enroll in hospice.

Hospice utilization and duration of hospice care among
the ESKD population in the United States is an area of
investigation that has been garnering increasing attention
given the mounting evidence of the value of hospice care
[16, 17]. Hospice utilization among ESKD decedents was
estimated to be 20% in the study published by Watcherman
et al. based on USRDS data [4]. This estimate shows a lower
rate of hospice utilization among ESKD patients when com-
pared to patients with other chronic medical conditions. The
lower rate of hospice utilization among ESKD patients can
be attributed to certain unique barriers such as the require-
ment to stop dialysis before hospice admission [6, 16]. In our
analysis, we showed that hospice utilization had increased
since the analysis done by Watcherman et al. [4]. This is
also in keeping with the findings from prior research which
had shown a steady but slight increase in hospice utiliza-
tion among ESKD patients as far back as year 2000 [18].
Furthermore, we also showed that the number of those who
did not enroll in hospice after dialysis discontinuation has
however been constant. With this trend, interventions for
improving care coordination and knowledge and communi-
cation skills about hospice care among kidney care providers
are needed.

In our analysis, the median duration of hospice care was
5 days with an increase in standardized duration of hospice
care over the study period. This is similar to the hospice
length of stay among ESKD patients within the USRDS
database who died between 2000 and 2014 published in
the analysis by Wachterman et al. [4] while we further
showed that there was a significant increase in standardized
duration of hospice care from 2012 to 2019. Furthermore,
approximately 1 in every dozen ESKD patients discontinued
renal replacement therapy prior to death and did not enroll
in hospice. It is important to note that the terms “dialysis

@ Springer
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Table 2 Characteristics of United States renal data system (USRDS) patients with end stage kidney disease (ESKD) who died between 2012 and
2019 categorized by hospice enrollment status and duration of hospice care

Variable Enrolled in hospice Duration of hospice care
Overall count (n, %) Yes No p value Overall count (n, %) >15days <15 days p value

Age (years) (N=803,049) <0.001 (N=218,635) 0.70
>65 (n, %) 547,744 (68) 182,428 (33) 365,316 (67) 182,428 (84) 45,912 (25) 136,516 (75)
<65 (n, %) 255,305 (32) 36,207 (14) 219,098 (86) 36,207 (16) 9,078 (25) 27,129 (75)

Gender (N=803,049) <0.001 (N=218,635) <0.001
Male (n, %) 456,172 (57) 119,519 (26) 336,653 (74) 119,519 (55) 29,686 (25) 89,833 (75)

Female (1, %) 346,877 (43) 99,116 (29) 247,761 (71) 99,116 (45) 25,304 (25) 73,812 (75)

Race (N=803,049) <0.001 (N=218,635) <0.001
White (n, %) 545,954 (68) 168,353 (31) 377,601 (69) 168,353 (77) 40,461 (24) 127,892 (76)
Non-white (n, %) 257,095 (32) 50,282 (20) 206,813 (80) 50,282 (23) 14,529 (29) 35,753 (71)

Ethnicity (N=1798,659) <0.001 (N=217,309) <0.001
Hispanic (n, %) 102,952 (13) 22,157 (22) 80,795 (78) 22,157 (10) 6,274 (28) 15,883 (72)
Non-Hispanic (n, %) 695,707 (87) 195,152 (28) 500,555 (72) 195,152 (90) 48,228 (25) 146,924 (75)

Clinical comorbid
conditions

Hypertension (N=758,717) <0.001 (N=207,438) 0.09
Yes (n, %) 667,186 (88) 181,854 (27) 485,332 (73) 181,854 (88) 45,461 (25) 136,393 (75)

No (n, %) 91,531 (12) 25,584 (28) 65,947 (72) 25,584 (12) 6,273 (24) 19,311 (76)

Diabetes mellitus (N=1758,717) <0.001 (N=207,438) <0.001
Yes (n, %) 433,091 (57) 110,437 (26) 322,654 (74) 110,437 (53) 26,964 (24) 83,473 (76)

No (n, %) 325,626 (43) 97,001 (30) 228,625 (70) 97,001 (47) 24,770 (26) 72,231 (74)

Debilitated (N=758,717) <0.001 (N=207,438) <0.001
Yes (n, %) 63,575 (8) 18,377 (29) 45,198 (71) 18,377 (9) 4,986 (27) 13,391 (73)

No (n, %) 695,142 (92) 189,061 (27) 506,081 (73) 189,061 (91) 46,748 (25) 142,313 (75)

Cancer (N=758,717) <0.001 (N=207,438) 0.39
Yes (n, %) 59,478 (8) 22,951 (39) 36,527 (61) 22,951 (11) 5,776 25) 17,175 (75)

No (n, %) 699,239 (92) 184,487 (26) 514,752 (74) 184,487 (89) 45,958 (25) 138,529 (75)

COPD (N=758,717) <0.001 (N=207,438) 0.61
Yes (n, %) 80,412 (11) 24,403 (30) 56,009 (70) 24,403 (12) 6,054 (25) 18,349 (75)

No (n, %) 678,305 (89) 183,035 (27) 495,270 (73) 183,035 (88) 45,680 (25) 137,355 (75)

Macrovascular (N=758,717) <0.001 (N=207,438) <0.001
disease
Yes (n, %) 384,410 (51) 106,993 (28) 277,417 (72) 106,993 (52) 26,334 (25) 80,659 (75)

No (n, %) 374,307 (49) 100,445 (27) 273,862 (73) 100,445 (48) 25,400 (25) 75,045 (75)

Microvascular disease (N=758,717) <0.001 (N=207,438) 0.41
Yes (n, %) 55,120 (7) 11,783 (21) 43,337 (79) 11,783 (6) 2,976 (25) 8,807 (75)

No (n, %) 703,597 (93) 195,655 (28) 507,942 (72) 195,655 (94) 48,758 (25) 146,897 (75)

Alcohol dependence  (N=758,717) <0.001 (N=207,438) 0.001
Yes (n, %) 12,604 (2) 2,773 (22) 9,831 (78) 2,773 (1) 764 (28) 2,009 (72)

No (n, %) 746,113 (98) 204,665 (27) 541,448 (73) 204,665 (99) 50,970 (25) 153,695 (75)

Drug dependence (N=758,717) <0.001 (N=207,438) <0.001
Yes (n, %) 9,731 (1) 1,286 (13) 8,445 (87) 1,286 (0.6) 381 (30) 905 (70)

No (n, %) 748,986 (99) 206,152 (27) 542,834 (73) 206,152 (99.4) 51,353 (25) 154,799 (75)

Never received a (N=2803,049) <0.001 (N=218,635) <0.001
kidney transplant
Yes (n, %) 722,297 (90) 199,021 (28) 523,276 (72) 199,021 (91) 49,107 (25) 149,914 (75)

No (n, %) 80,752 (10) 19,614 (24) 61,138 (76) 19,614 (9) 5,883 (30) 13,731 (70)

Non-renal congenital (N=758,717) <0.001 (N=207,438) 0.79

abnormality
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Table 2 (continued)

Variable Enrolled in hospice Duration of hospice care
Overall count (n, %) Yes No p value Overall count (n, %) >15days <15 days p value
Yes (n, %) 1,340 (0.2) 272 (20) 1,068 (80) 272 (0.1) 66 (24) 206 (76)
No (n, %) 757,377 (99.8) 207,166 (27) 550,211 (73) 207,166 (99.9) 51,668 (25) 155,498 (75)

p values were obtained from chi square test

Table 3 Logistic regression
modeling of hospice enrollment
and adequate duration of
hospice care among United
States renal data system
(USRDS) patients with end
stage kidney disease (ESKD)
who died between 2012 and
2019

Characteristic

Enrolled in hospice

aOR (95% CI)

Adequate dura-
tion of hospice
care

aOR (95% CI)

Age (years)
>65 (ref: < 65)
Gender
Female (ref: Male)
Race
White (ref: Non-white)
Ethnicity
Non-Hispanic (ref: Hispanic)
Clinical comorbid conditions
Cancer: yes (ref: no)
Alcohol dependence: yes (ref: no)
Never received a kidney transplant: yes (ref: no)
Debilitated: yes (ref: no)
Hypertension: yes (ref: no)
COPD: yes (ref: no)
Macrovascular disease: yes (ref: no)
Microvascular disease: yes (ref: no)
Non-renal congenital abnormality: yes (ref: no)
Diabetes mellitus: yes (ref: no)
Drug dependence: yes (ref: no)

2.75 (2.71-2.79)

1.16 (1.15-1.17)

1.79 (1.77-1.81)

1.55 (1.52-1.57)

1.42 (1.39-1.45)
1.04 (0.99-1.08)
1.07 (1.05-1.09)
1.03 (1.01-1.05)
1.01 (0.99-1.03)
0.98 (0.97-0.99)
0.94 (0.93-0.95)
0.88 (0.86-0.90)
0.87 (0.76-0.99)
0.86 (0.85-0.87)
0.75 (0.70-0.79)

1.03 (1.01-1.05)
0.75 (0.73-0.76)

0.77 (0.74-0.79)

1.09 (1.01-1.19)
0.75 (0.73-0.78)
1.16 (1.12-1.19)

0.93 (0.91-0.95)
1.15 (1.02-1.30)

Adjusted odds ratios were obtained from logistic regression via a backward selection modeling procedure

aOR adjusted odds ratio; CI confidence interval

discontinuation before death” and “withdrawal from dialy-
sis” are historically not considered to be the same. While
“withdrawal from dialysis” was once coded as a cause of
death in the death notification forms of patients with ESKD,
“dialysis discontinuation” was not considered to be a sur-
rogate term by many nephrologists [19-21]. Furthermore,
debate remains ongoing on how the terms should be appro-
priately defined [22]. Historically, studies had shown that
between 6 and 22% of ESKD patients withdraw from dialy-
sis [23-25]. More recently, Wetmore et al. estimated that
approximately 9% of patients who died between 2010 and
2015 electively withdrew from dialysis [20]. Various factors
that have been associated with dialysis withdrawal include
older age, female gender, White race, being from a rural

setting, as well as factors important to physical independ-
ence including history of cerebrovascular disease [20, 26].
In our analysis, we showed that 8% of all ESKD patients
who died between 2012 and 2019 had discontinued renal
replacement therapy prior to death without hospice enroll-
ment. More importantly, our analysis highlighted that the
standardized proportion of ESKD patients who discontin-
ued renal replacement therapy every year between 2012 and
2019 without hospice enrollment remained relatively con-
stant at approximately 11% per year. In our sample, the rea-
sons reported as being associated with dialysis discontinua-
tion prior to death among those who did not enroll in hospice
include failure of dialysis access, chronic failure to thrive,
transplant failure, and following acute medical complication.
Patients who discontinue dialysis without hospice care are
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Table 4 Trends in standardized duration of hospice care, hospice enrollment, and dialysis discontinuation without hospice enrollment, among
end-stage kidney disease (ESKD) patients categorized by year of death [2012-2019]

2012 2013 2014 2015 2016 2017 2018 2019 AAPC p value
% (95% CI)
Standardized duration of hospice care (days) 227 259 287 302 324 325 337 324 50*%(2.6to7.4) <0.001
bStandardized proportion of hospice enrollment (%) 263 26.8 269 269 272 271 278 286 1.1*(0.6t01.6) <0.001

‘Standardized proportion of dialysis discontinuation ~ 11.7 11.3 11.1 11.7 113 11.1 11.1 113 -04(-12t00.3) 0.22
without hospice enrollment (%)

dStandardized duration of hospice care by race (days)

American Indian 15.1 222 262 238 399 485 220 238 33(-11.1t019.9) 0.67
Asian 22.1 228 305 334 285 36.7 325 348 6.6¥(2.0to11.4) 0.01
Black 27.8 343 367 40.7 467 52.1 548 459 7.6¥(39to114) <0.001
Other 253 177 143 351 721 138 922 605 195(-69t053.4) 0.13
Native Hawaiian 2377 289 164 259 326 21.1 288 426 6.2(-39t0175) 0.19
White 215 239 259 275 288 273 285 288 4.0¥(1.9t06.1) <0.001

Estimates were reported consistently as single decimal place for log-linear processing in joinpoint regression
Proportion of sample cohorts utilized for standardization are presented in the Online Resource 3
*Implies significant finding

Standardized duration of hospice care =summation of duration of hospice care contributed by subjects per year/number of hospice enrollment
and death for each year

®Standardized % = [number of hospice enrollment and death for each year/number of deaths per year] * 100

“Standardized % = [number who died but discontinued dialysis prior to death without hospice enrollment for each year/number who died without
hospice enrollment per year] * 100

dStandardized duration of hospice care by race =summation of duration of hospice care contributed by subjects in each race and year per cell/
number of hospice enrollment and death for each race and year per cell

AAPC implies average annual percentage change

an important subset of ESKD patients that may benefit from  assume more importance. The key to improving hospice

better care coordination between organizations and profes-  utilization patterns will increasingly lie in effective col-
sionals providing advanced kidney care and hospice care,  laboration and coordination among kidney care and hospice
thereby improving hospice enrollment and adequate dura-  care organizations and professionals. It will also require a

tion of hospice care. These metrics have been demonstrated  nuanced understanding of clinical, demographic, and socio-
in prior studies to be associated with better value of care  cultural drivers of hospice utilization among ESKD patients
[27]. Therefore, policies that would encourage continuation  and translation of such understanding into educational, train-
of dialysis for comfort and symptom management at the end  ing and targeting tools and interventions for improving hos-

of life should be promoted. pice utilization rates and duration of hospice care in this
The newly introduced Medicare Kidney Care Choices  population.
(KCC) model, if expanded, promises to be a remedy for the A strength of our study is the use of a national dataset

structural constraints that current Medicare Hospice policy =~ with adequate sample sizes that allowed formal testing
poses to hospice utilization in late-stage CKD and ESKD  of national trends, and a combination of important socio-
care [28]. The KCC, particularly its Comprehensive Kid- ~ demographic and clinical predictors in our models. Also,
ney Care Contracting (CKCC) global option, can incentivize  our analysis is timely considering the commencement of the
nephrology practices and dialysis centers to take appropriate ~ Medicare KCC model demonstration in 2022. However, our
advantage of the holistic care and value that hospice care can  conclusions should be interpreted with caution. One limita-
provide. This model is based on the global population-based  tion of our study is the missing data for comorbidities, but
payment option with total care capitation payment for 100% it is likely that the mechanism of missingness is random.

risk of the total cost of care for all Parts A and B services.  Yet, the potential influence of the missingness should be
That the model specifically waives the requirement that ben-  considered when interpreting the results.
eficiaries choose to discontinue dialysis care as a condition Secondly, the results should further be interpreted with

of Medicare coverage of hospice care makes it even more  caution due to the retrospective design of the study whereby
promising. As this model scales up, the structural barrier ~ data captured in the database and analyzed can only be
to utilization will recede and other significant barriers will ~ assumed to be accurate. Thirdly, our analysis did not include
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years beyond 2019. The literature is awash with studies
which examined the impact of the COVID-19 pandemic on
healthcare services across the globe and across disciplines
[29, 30]. However, the trajectory of how the pandemic has
affected hospice utilization patterns in this specific popula-
tion remains lacking.

In summary, approximately 1 in every 4 patients with
kidney failure who died between 2012 and 2019 had a his-
tory of hospice enrollment, while 1 in every 12 discontinued
renal replacement therapy prior to death and did not enroll
in hospice. Among patients who died after hospice enroll-
ment, the median duration of hospice care before death was
5 days. Elderly patients, White patients, and patients who
never received a kidney transplant were more likely to be
in hospice, and standardized duration of hospice care dis-
played an upward trend. It is crucial to enhance coordination
between organizations and professionals involved in ESKD
and hospice care. Patients who discontinue dialysis without
hospice enrollment will likely require different interventions
to improve hospice enrollment beyond policy interventions
to promote concurrent hospice/dialysis care. Once a patient
decides to stop dialysis, the Medicare barrier to hospice
enrollment ought to readily dissolve, so there must be other
factors impeding these patients from enrolling in hospice.
This observation necessitates further exploration.
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