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Family Perspectives on Hospice Care Experiences of Patients
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A B S T R A C T

Purpose
To determine whether hospice use by patients with cancer is associated with their families’ per-
ceptions of patients’ symptoms, goal attainment, and quality of end-of-life (EOL) care.

Methods
We interviewed 2,307 families of deceased patients with advanced lung or colorectal cancer who
were enrolled in the Cancer Care Outcomes Research and Surveillance study (a multiregional,
prospective, observational study) and died by 2011.We used propensity-scorematching to compare
family-reported outcomes for patients who did and did not receive hospice care, including the
presence and relief of common symptoms (ie, pain, dyspnea), concordancewith patients’wishes for
EOL care and place of death, and quality of EOL care. We also examined associations between
hospice length of stay and these outcomes among hospice enrollees.

Results
In a propensity-score-matched sample of 1,970 individuals, families of patients enrolled in hospice
reported more pain in their patient compared with those not enrolled in hospice. However, families
of patients enrolled in hospice more often reported that patients received “just the right amount” of
pain medicine (80% v 73%; adjusted difference, 7 percentage points; 95% confidence interval [CI],
1 to 12 percentage points) and help with dyspnea (78% v 70%; adjusted difference, 8 percentage
points; 95% CI, 2 to 13 percentage points). Families of patients enrolled in hospice also more often
reported that patients’ EOL wishes were followed (80% v 74%; adjusted difference, 6 percentage
points; 95% CI, 2 to 11 percentage points) and “excellent” quality EOL care (57% v 42%; adjusted
difference, 15 percentage points; 95% CI, 11 to 20). Families of patients who received. 30 days of
hospice care reported the highest quality EOL outcomes.

Conclusion
Hospice care is associated with better symptom relief, patient-goal attainment, and quality of EOL
care. Encouraging earlier and increased hospice enrollment may improve EOL experiences for
patients with cancer and their families.

J Clin Oncol 35:432-439. © 2016 by American Society of Clinical Oncology

INTRODUCTION

Patients with advanced cancer often experience
pain, dyspnea, and distress at the end of life
(EOL), and use intensive, hospital-based services
near death.1-3 Hospice offers an alternative,
patient-centered model of care focused on re-
lieving suffering, and often delivers services
within the home environment. ASCO recently
adopted timely hospice enrollment (defined as
. 3 days before death) as a key quality measure for
patients with incurable, poor-prognosis cancers4

because hospice has been associated with less
hospital-based EOL medical care, better quality of
life, and improved caregiver outcomes.2,5-9

Despite this, few studies have examined the
associations between receipt of hospice and the
symptoms experienced by patients with advanced
cancer and receipt of medical care congruent with
their preferences.7 Similarly, few studies have
assessed whether these outcomes differ by the
duration of hospice enrollment.2,10-14 This is
important because although hospice use has in-
creased since the 1990s,3,15 many patients with
advanced cancer are enrolled # 3 days of death.3

In this study, we examined whether hospice
was associated with family members’ reports of
the presence and relief of common symptoms,
patient-goal attainment, and quality of EOL care,
using data from the Cancer Care Outcomes
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Research and Surveillance (CanCORS) Consortium. We also
assessed whether longer hospice stays were associated with better
family-reported outcomes among hospice enrollees.

METHODS

Dataset
Data came from the CanCORS I and II studies, which enrolled

participants from 2003 through 2005 and followed patients or family
through 2011. CanCORS enrolled patients with newly diagnosed lung or
colorectal cancers from five regions (northern California; Los Angeles
County, California; North Carolina; Iowa; and Alabama), five integrated
health systems, and 15 Veterans Affairs hospitals.16 CanCORS participants
were representative of patients diagnosed with lung or colorectal cancer in
the US regions covered by the SEER program.17

Trained staff interviewed participants (or a family member or close
friend, if the patient was too ill or had died) in English, Spanish, or Chinese,
using computer-assisted telephone software at three time points after di-
agnosis: (1) approximately 4 to 6 months, (2) 1 year (for patients alive at the
first interview), and (3) 5 to 7 years later (for patients alive 1 year after di-
agnosis). The study was approved by the institutional review boards at all sites.

Cohort
The study cohort included participants with advanced-stage lung or

colorectal cancer at diagnosis or recurrence who died by 2011 and whose
family or close friend participated in a postdeath interview. For patients
deceased at the time of initial study contact, the next of kin was invited to
participate. Patients whowere alive for the first interviewwere asked to identify
a primary family member or friend “familiar with your care since diagnosis”
and a secondary respondent (in case the first could not be reached). Because
95% of interviews were completed by family (eg, spouse/partner, child) we
refer to respondents as family. The final cohort included 2,307 decedents.

Outcome Variables
Outcomes of interest included family members’ perceptions of pa-

tients’ symptom prevalence and control, concordance of EOL care with
patients’ preferences, and quality of EOL care. Specifically, we examined
symptom burden (ie, pain or dyspnea), symptom control, overall quality of
EOL care, and goal attainment (ie, whether patients’ EOL wishes were
followed and whether they died in their preferred place).

To assess symptoms, family members were asked whether, in the last
days to weeks of life, patients had “pain or took painmedication” (yes/no) or
had “shortness of breath” (yes/no). Family members who affirmed the
presence of pain or dyspnea were asked the following: “Howmuchmedicine
did the patient receive for his/her pain?” and/or “How much help...with his/
her breathing did the patient receive?” Response options included “less than
he/she wanted,” “just the right amount,” and “more than he/she wanted.”

We examined concordance with patients’ previously stated wishes for
EOL care, asking the family: “During the last month of life, did he/she prefer
a course of treatment that focused on extending life as much as possible, even
if it meant more pain and discomfort, or on a plan that focused on relieving
pain and discomfort as much as possible, even if that meant not living as
long?” Next, family members were asked: “To what extent were these wishes
followed in the medical treatment he/she received during the last month of
life?” Response options included: “a great deal,” “somewhat,” “not at all,”
“don’t know,” or “refused.”We defined concordance as family who responded
“a great deal” to this question. We also assessed the concordance between the
patients’ previously stated preferred place of death (reported by family) and
where patients actually died.We defined concordance as patients whose actual
place of death matched their preferred place. Family members also rated the
overall quality of care received by patients in the last place where they spent
$ 48 hours before death (rating options were excellent, very good, good, fair,
or poor). We defined high-quality EOL care as care that was rated excellent.

Independent Variables
Receipt of hospice was assessed by asking the family whether the

patient ever received hospice care (yes/no). The family reported the du-
ration of hospice services received, categorized as# 3 days, 4 to 7 days, 8 to
30 days, or . 30 days before death. We compared # 3 days of hospice
services with longer stays because prior studies suggested that short hospice
stays are associated with worse patient quality of life and EOL care,
compared with longer durations.2,5

Additional Baseline Covariates
Sociodemographic characteristics and treatment preferences. In the

baseline survey, patients or their family reported sex, age at death, race/
ethnicity, marital status, whether English was spoken at home, education,
income, and insurance.

Clinical covariates. Cancer type and stage at diagnosis data were
obtained from the medical record or, if unavailable, from cancer registries.
The family reported patients’ smoking status, comorbid medical condi-
tions, and receipt of cancer-directed surgery, chemotherapy, or radiation.
We also documented the region where patients resided and whether they
received treatment within an integrated health-care system.

Statistical Analysis
We compared, with descriptive statistics, sociodemographic and

clinical characteristics between patients who did or did not receive hospice
care. We examined family-reported outcomes by hospice enrollment after
using propensity score matching to balance measurable confounders be-
tween those who received hospice and those who did not.18 We used logistic
regression to assess patient factors associated with hospice and thenmatched
nonhospice enrollees with hospice enrollees based on their estimated
propensity of hospice enrollment using 1:1 matching via a greedy algorithm
with a caliper of 0.20. Standardized differences in observable characteristics
of the matched cohort were # 7% (Appendix Table A1, online only).

We compared relief of EOL symptoms, concordance with family-
reported patient EOL preferences, and family-reported quality of EOL care,
using separate logistic regression models among the propensity-matched
cohort. We fit linear-binomial models with an identity link to estimate
adjusted differences in the likelihood of each outcome.19

In a second set of analyses among patients enrolled in hospice, we
examined associations between each of the dependent variables and
hospice length of stay (categorized with indicator variables as# 3 days, 4 to
7 days, 8 to 30 days, . 30 days), while adjusting for all the covariates
described. We calculated adjusted rates for each outcome by hospice
duration, using # 3 days as the reference category.

Missing data on outcomes varied between 1% (quality of EOL care) and
19% (EOLwishes); missing data for covariates ranged between 1% (stage) and
15% (income). We used multiple imputation methods to create five complete
data sets, imputing values for missing outcomes and covariates, and repeated
all analyses on each imputed data set, combining results using standard
methods for multiple imputed data for our primary analysis.20,21 Sensitivity
analyses were conducted to examine associations between hospice and each
outcome in a second sample without imputation of outcome data. Because
patients with lung and colorectal cancer may differ, we repeated analyses
stratified by disease site tested for the interaction of hospice and disease site.
Two-sided P values , .05 were considered statistically significant; analyses
were performed using SAS software, version 9.2 (SAS Institute, Cary, NC).

RESULTS

Among 3,737 participants with advanced-stage cancer at diagnosis
or recurrence, 2,307 had an after-death family interview and were
included in the cohort. These individuals were older, less educated,
and had more advanced-stage disease and comorbid medical
conditions than participants without an after-death interview; they
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Table 1. Patient Characteristics by Hospice Enrollment

Characteristic*

Unadjusted After Propensity Score Matching

Hospice (n = 1,257) No Hospice (n = 1,050) P Hospice (n = 985) No Hospice (n = 985) P

Males (%) 52 58 .005 50 51 .6
Age at death, years (%) .3 1
, 55 12 11 11 11
55-64 23 22 23 23
65-74 30 34 33 32
$ 75 35 33 33 34

Race/ethnicity (%) , .001 .4
White 81 68 75 73
Black 9 13 12 12
Hispanic 4 9 5 7
Asian/Pacific Islander 3 6 4 5
Other 4 5 5 5

Married (%) 60 61 .9 61 62 .7
Spoke English at home (%) 94 89 , .001 93 92 .1
Education (%) 0.9 .9
Less than high school graduate 23 23 22 22
High school graduate 60 59 61 60
College graduate 17 18 17 18

Income, US$ (%) .2 .7
, 20,000 34 34 33 34
20,000-39,999 34 32 33 32
40,000-59,999 17 16 17 17
$ 60,000 15 18 16 18

Insurance (%) 91 89 .5 91 91 .9
Region (%) , .001 .6
Midwest 27 19 22 21
South 24 25 28 27
West 49 56 50 53

Integrated health-care system (%) , .001 0.9
Yes 36 28 31 30
No 64 72 69 70

Primary cancer (%)
Lung 80 77 .2 71 71 1
Colorectal 20 23 29 29

Stage at diagnosis (%) .6 .6
I/II 9 10 10 11
IIIA 3 3 4 3
IIIB, IIIC, IV 87 88 87 87

Ever smoker (%) 85 82 .2 83 83 1
Comorbid conditions before death (%) .3 1
0 37 37 37 38
1 34 36 35 35
$ 2 29 27 28 28

Preferred course of treatment in
last month of life

, .001 .1

Extend life as much as possible 24 39 32 35
Relieve pain or discomfort as
much as possible

76 61 68 65

Cancer-directed therapy
Surgery 29 34 .005 32 33 .6
Chemotherapy 56 60 .04 60 59 .8
Radiation 36 34 .6 35 34 .8

Days between diagnosis and death,
mean (SD)

422 (570) 362 (567) .01 403 (545) 385 (589) .5

Days between death and family interview,
mean no. (SD)

532 (757) 460 (698) .02 530 (766) 490 (720) .3

Respondent, (%) 0.04 1
Spouse/partner 48 46 48 48
Child or daughter/son-in-law 33 31 32 32
Other relative 12 16 14 15
Friend/other 6 7 6 6

Abbreviation: SD, standard deviation.
*Missing data: education (n = 10), income (n = 163), stage (n = 12), comorbid conditions (n = 10).
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also received fewer cancer-directed therapies (Appendix Table A2,
online only).

Among these 2,307 participants, 1,257 (55%) enrolled in
hospice before death. Those enrolled in hospice were more likely to
be non-Hispanic white (81% v 68%; P , .001), speak English at
home (94% v 89%; P , .001), and receive care in an integrated
health system (36% v 28%; P , .001) than those who did not
receive hospice (Table 1). They were also more likely to have
a family-reported preference for pain relief over life extension
(76% v 61%; P , .001), and less likely to have received surgery
(29% v 34%; P = .005) or chemotherapy (56% v 60%; P = .04).

Family-Reported Outcomes by Hospice Enrollment
Among the 1,050 patients who did not enroll in hospice, 985

were matched with a patient who was enrolled in hospice, resulting
in a final cohort of 1,970 patients (985 matched pairs; Table 1). In
adjusted analyses (Table 2), families of patients who received hospice
care were more likely to report pain or use of pain medication,
compared with those not receiving hospice (91% v 81%; adjusted
difference, 10 percentage points; 95% CI, 7 to 13 percentage points).
Among those who reported symptoms, families of patients enrolled
in hospice were more likely to report that patients received “just the
right amount of pain medicine” (80% v 73%; adjusted difference,
7 percentage points; 95%CI, 1 to 12 percentage points) and “just the
right amount of help with breathing” (78% v 70%; adjusted dif-
ference, 8 percentage points; 95% CI, 2 to 13 percentage points),
compared with those not enrolled in hospice. They were also less
likely to report receiving “too little pain medicine” (8% v 11%;
adjusted difference, 3 percentage points; 95% CI, 0 to 6 percentage
points) or “less help with breathing than wanted” (12% v 18%;
adjusted difference, 6 percentage points; 95% CI, 2 to 11 percentage
points). Families of hospice enrollees were not more likely to report
that patients received “too much pain medicine.”

Families of patients enrolled in hospice were more likely to
report that patients’ EOLwishes were followed “a great deal” (80%
v 74%; adjusted difference, 6 percentage points; 95% CI, 2 to 11

percentage points). Decedents who received hospice care were also
more likely to die in their preferred place (68% v 39%; adjusted
difference, 29 percentage points; 95% CI, 23 to 34 percentage
points). Families also reported excellent quality of EOL care more
often for patients who received hospice (57% v 42%; adjusted
difference, 15 percentage points; 95% CI, 11 to 20; Table 2),
compared with those who did not.

Family-Reported Outcomes by Hospice Length of Stay
Among the 1,257 patients enrolled in hospice, the median

length of enrollment was 21 days (interquartile range, 7 to 56 days).
Overall, longer hospice stays were associated with family perceptions
that patients received “just the right amount of pain medication,”
greater patient-goal attainment, and higher rates of family-reported
excellent quality of EOL care, comparedwith short stays (Table 3; Fig
1). Specifically, families of patients who received . 30 days of
hospice care more often reported “just the right amount of pain
medicine” than those enrolled # 3 days (85% v 76%; adjusted
difference, 9 percentage points; 95% CI, 2 to 16). Similarly, families
of patients who received$ 8 days of hospice less often reported that
patients received “too little pain medicine” compared with those
enrolled# 3 days; findings were similar when comparing. 30 days
with# 3 days of hospice. Family-reported helpwith dyspnea did not
vary by hospice duration.

Families of patients who received . 30 days of hospice more
often reported that patients’ EOL wishes were followed “a great
deal” compared with patients enrolled # 3 days (87% v 79%;
adjusted difference, 8 percentage points; 95%CI, 1 to 15) andmore
often rated the quality of EOL care “excellent” (65% v 50%; ad-
justed difference, 15 percentage points; 95% CI, 6 to 23). The
longer patients were enrolled in hospice, the more likely they were
to die in their preferred place.

Sensitivity Analyses
In sensitivity analyses, we examined associations between

hospice enrollment and each outcome after excluding individuals

Table 2. Hospice and Family-Reported End-of-Life Symptoms, Care Quality, and Goal Attainment in Propensity-Matched Sample

Family-Reported Outcomes
in the Last Month

Unadjusted Adjusted

Proportion (%)
Hospice

(n = 985), %
No Hospice
(n = 985), % Risk Difference

95% CI for
Risk Difference P

Proportion reporting symptoms
Pain or use of pain medicine 1,555/1,806 (86) 91 81 10 7 to 13 , .001
Trouble breathing 1,313/1,816 (72) 71 74 23 28 to 1 .1

Control of pain
Just the right amount of pain medicine 1,145/1,555 (77) 80 73 7 1 to 12 .02
Too much pain medicine 155/1,555 (10) 10 11 21 25 to 4 .9
Too little pain medicine 136/1,555 (9) 8 11 23 26 to 0 .046

Help with breathing
Just the right amount of help with breathing 954/1,313 (74) 78 70 8 2 to 13 .005
More help with breathing than wanted 112/1,313 (9) 9 8 1 23 to 4 .9
Less help with breathing than wanted 198/1,313 (15) 12 18 26 211 to 22 .003

Proportion reporting excellent EOL care
quality and patient goal attainment

Excellent quality EOL care 878/1,816 (48) 57 42 15 11 to 20 , .001
EOL wishes followed a great deal 1164/1,514 (77) 80 74 6 2 to 11 .006
Death in preferred place 961/1,801 (53) 68 39 29 23 to 34 , .001

Abbreviation: EOL, end of life.
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Table 3. Adjusted Associations Between Hospice Length of Stay and Family-Reported End-of-Life Symptoms, Care Quality, and Goal Attainment Among Patients
Enrolled in Hospice (n = 1,257)

Family-Reported Outcomes in the Last Month

Unadjusted Adjusted

No. % Risk Difference Compared With # 3 Days 95% CI for Risk Difference P

Proportion reporting symptoms
Pain or use of pain medicine 1,138/1,247 91
# 3 days of hospice 87
4-7 days 95 8 2 to 14 .009
8-30 days 93 6 2 to 11 .01
. 30 days 90 3 22 to 8 .2

Trouble breathing 891/1,254 71
# 3 days of hospice 70
4-7 days 69 21 211 to 8 .8
8-30 days 70 0 28 to 7 1
. 30 days 74 4 24 to 11 .4

Control of pain
Just the right amount of pain medicine 904/1,138 79
# 3 days of hospice 76
4-7 days 79 3 26 to 11 .6
8-30 days 81 5 22 to 12 .2
. 30 days 85 9 2 to 16 .02

Too much pain medicine 110/1,138 10
# 3 days of hospice 9
4-7 days 12 3 23 to 10 .3
8-30 days 11 2 24 to 8 .5
. 30 days 9 0 26 to 6 1

Too little pain medicine 97/1,138 9
# 3 days of hospice 15
4-7 days 9 26 212 to 0 .05
8-30 days 8 27 212 to -2 .008
. 30 days 6 29 214 to -3 .002

Help with breathing
Just the right amount of help with breathing 712/891 80
# 3 days of hospice 80
4-7 days 78 22 212 to 8 .7
8-30 days 83 3 25 to 11 .4
. 30 days 81 1 27 to 10 .7

More help with breathing than wanted 72/891 8
# 3 days of hospice 9
4-7 days 8 0 28 to 7 1
8-30 days 7 22 27 to 4 .5
. 30 days 9 0 25 to 6 .9

Less help with breathing than wanted 93/877 11
# 3 days of hospice 12
4-7 days 14 2 26 to 10 .6
8-30 days 10 22 28 to 5 .6
. 30 days 10 22 29 to 5 .6

Proportion reporting excellent EOL care
quality and patient goal attainment

Excellent quality EOL care 1,029/1,254 80
# 3 days of hospice 50
4-7 days 56 6 25 to 16 .3
8-30 days 54 3 25 to 11 .4
. 30 days 65 15 6 to 23 , .001

End-of-life wishes followed a great deal 931/1,132 82
# 3 days of hospice 79
4-7 days 80 1 28 to 10 .8
8-30 days 80 1 26 to 8 .9
. 30 days 87 8 1 to 15 .02

Death in preferred place 821/1,245 66
# 3 days of hospice 48
4-7 days 61 14 4 to 23 .004
8-30 days 67 20 12 to 27 , .001
. 30 days 75 28 20 to 35 , .001

Abbreviation: EOL, end of life.
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with missing values for dependent variables. The results were
consistent with the main findings except that associations between
hospice and “EOL wishes followed a great deal” no longer reached
statistical significance (data not shown). Results were also similar
when stratified by cancer type (P $ .09 for interaction between
hospice and cancer type for all outcomes; data not shown).

DISCUSSION

In this large, population-based cohort study of patients with
advanced-stage cancer and high symptom burden, family members
of patients enrolled in hospice were more likely to report that
patients received “just the right” level of help with pain and
dyspnea—not “too much,” or “too little.” Hospice use was also
associated with higher rates of family-reported patient-goal at-
tainment and quality of EOL care. In addition, patients who re-
ceived. 30 days of hospice were more likely to receive optimal pain
management, care that was congruent with their wishes, and care
that family described as of “excellent” quality, compared with pa-
tients enrolled for # 3 days. Together, our findings suggest that
encouraging hospice enrollment, particularly enrollment weeks
before death, may improve EOL experiences of patients with cancer.

To date, relatively few studies have examined bereaved family
members’ perspectives on hospice care in population-based co-
horts. We found that fewer than half of family members reported
“excellent” quality of EOL care and nearly one-quarter felt that
patients’ EOLwishes were not followed a “great deal.” These results
demonstrate that a substantial proportion of patients with cancer
have unmet needs close to death. Our examination of the prev-
alence and relief of symptoms by receipt of hospice services extends
findings from earlier studies,7,22 demonstrating that although
patients enrolled in hospice have more symptoms, their symptoms
are better controlled overall. Of note, the families of patients
enrolled in hospice were not more likely to report that patients
received “too much” pain medicine; rather, they were more likely
to report that patients received “just the right amount.”

A unique feature of this study was our ability to examine the
relationship between the length of hospice enrollment and several
important patient- and family-centered EOL outcomes, while
adjusting for patients’ treatment preferences. Existing quality
measures, endorsed by the National Quality Forum and ASCO,
identify # 3 days and # 7 days of hospice services as poor-quality
EOL care.23,24 Consistent with this, one prior study demonstrated
that patients who received , 1 week of hospice care reported
similar quality EOL care to those not receiving hospice.2 In our
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Fig 1. Adjusted associations between hospice length of stay and family-reported end-of-life outcomes among patients enrolled in hospice (n = 1,257), expressed as risk
differences and 95% CI (bars), compared with the reference (# 3 days): (A) symptoms, (B) control of pain, (C) help with breathing, and (D) care quality and goal attainment.
Analyses adjusted for all patient characteristics listed in Table 1, independent of significance.
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study, the families of patients who received. 8 days of hospice care
were more likely to report that patients died in their preferred place
and less likely to report inadequate pain control, compared with
# 3 days. However,. 70% of patients with lung or colorectal cancer
experienced difficulty breathing, and relief of dyspnea did not vary
by hospice length of stay; future studies should examine strategies to
manage dyspnea more effectively. Additionally, we observed few
differences between patients with very short stays (# 3 days) and
moderately short stays (4 to 7 or 8 to 30 days); the best outcomes
were generally seen in patients who received . 30 days of hospice.

Although early hospice enrollment may not be possible for all
patients,10 our data suggest that more attention should be focused
on efforts to enroll patients with cancer into hospice earlier because
the median length of stay for patients enrolled in hospice care in
the United States is only 17.4 days.25 The requirement to forego
cancer-directed therapy remains a major barrier to early hospice
referral26,27; however, early palliative care is associated with earlier
discontinuation of chemotherapy and hospice referrals, without
impacting the number of chemotherapy regimens received.28

Our study had some limitations. Although CanCORS par-
ticipants were representative of patients diagnosed with lung and
colorectal cancers in SEER regions,17 our findings may not be
generalizable to patients with other cancers or those without in-
volved family caregivers. In addition, although we measured and
adjusted for many of the patient and caregiver characteristics that
influence hospice enrollment (eg, treatment preferences), other
confounding influences may not have been measured (eg, we
lacked information about patients’ rate of functional decline and
referring providers, both of which influence the intensity of EOL
care provided).29,30 Moreover, patients with long hospice length of
stays may differ from patients with shorter stays in ways that we
could not measure. The data are older, particularly for patients who
died soon after diagnosis. However, recent evidence demonstrates
that EOL care remains intensive3,22,31; thus, patients’ and family
members’ experiences are likely to be similar today. Finally, we
relied on family members’ reports of patients’ preferred and actual
place of death to determine goal attainment.

Despite these limitations, our study has many strengths. The
study population included patients of all ages (36% were , 65
years of age) with a wide range of insurance types, which has
previously been associated with hospice lengths of stay.32 It also

included patients who recurred with advanced cancer and may
have different experiences near death than patients with advanced
cancer at diagnosis.

In conclusion, despite a higher symptom burden among
patients enrolled in hospice, hospice care was associated with
better symptom management, patient-goal attainment, and
quality of EOL care. In addition, patients who received. 30 days
of hospice care had the best family-reported EOL outcomes,
compared with those who received # 3 days. Together, these
results suggest that current EOL care quality measures may be too
narrowly focused on increasing hospice enrollment to . 3 or
. 7 days of services. Future studies should examine whether
multifaceted approaches (eg, early palliative care referrals,33

sensitive provision of information about hospice care early in
the disease course, and an audit and feedback system to monitor
physicians’ rates and timing of hospice referrals) might result in
the provision of more preference-sensitive, high-quality, and
value-based EOL care for patients with cancer. Future studies
should also examine the impact of cancer immunotherapy on the
timing of hospice referral; although these therapies are often less
toxic than chemotherapy, they may be increasingly used in the last
weeks of life.34
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Appendix

Table A1. Standardized Differences Before and After Propensity Score Matching

Characteristic Before Matching After Matching

Male patients 212 23
Age at death, years
, 55 4 0
55-64 2 21
65-74 28 1
$ 75 3 21

Race/ethnicity
White 30 5
Black 211 1
Hispanic 221 27
Asian/Pacific Islander 215 26
Other 27 2

Married 21 22
Spoke English at home 16 7
Education
Less than high school graduate 1 22
High school graduate 1 3
College graduate 22 21

Income, US$ (%)
, 20,000 0 21
20,000-39,999 5 4
40,000-59,999 3 2
$ 60,000 29 24

Uninsured 3 0
Region
Midwest 21 2
South 22 4
West 216 25

Not integrated health-care system 216 22
Stage at diagnosis
I/II 24 23
IIIA 3 4
IIIB, IIIC, IV 1 1

Ever smoker 6 0
Comorbid conditions before death, No.
0 1 21
1 25 0
$ 2 7 1

Preference for life-extending therapy 234 27
Cancer-directed therapy
Surgery 212 22
Chemotherapy 29 1
Radiation 3 1

Time between diagnosis and death 0 0
Time between death and family interview 0 0
Respondent
Spouse/partner 4 0
Child or daughter/son-in-law 6 0
Other relative 211 22
Friend/other 23 1
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Table A2. Participants Included in Study Cohort Versus Those Excluded, Based on Availability of Postdeath Family Interview

Characteristic Included, No. (N = 3,737) Excluded, No. (N = 1,430) P

Male patients 61 58 .2
Age at death, years , .001
, 55 12 22
55-64 23 29
65-74 32 30
$ 75 34 20

Race/ethnicity , .001
White 75 62
Black 11 16
Hispanic 6 8
Asian/Pacific Islander 4 8
Other 5 7

Married 61 56 .005
Spoke English at home 91 81 , .001
Education .01
Less than high school graduate 23 21
High school graduate 60 57
College graduate 18 22

Income, US$ (%) , .001
, 20,000 36 24
20,000-39,999 32 22
40,000-59,999 15 10
$ 60,000 17 15
Missing 0 29

Uninsured 12 24 , .001
Region , .001
Midwest 23 14
South 25 28
West 52 58

Not integrated health-care system 68 64 , .001
Lung cancer 78 66 , .001
Stage at diagnosis , .001
I/II 10 0
IIIA 3 23
IIIB, IIIC, IV 88 77

Ever smoker 77 76 .3
Comorbid conditions before death , .001
0 38 50
1 35 33
$ 2 28 17

Cancer-directed therapy
Surgery 31 43 , .001
Chemotherapy 57 82 , .001
Radiation 35 34 .5
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