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Summary
Background Given significant morbidity and mortality associated with oesophageal cancer, supportive, high-quality
end-of-life care is critical. Most patients with advanced cancer prefer to die at home, but incongruence between
preferred and actual place of death is common. Here, we examined trends and disparities in location of death
among patients with oesophageal cancer.

Methods Using the Centers for Disease Control and Prevention Wide-Range Online Data for Epidemiologic Research
database, we utilized multinomial logistic regression to assess associations between sociodemographic characteristics
and location of death for patients with oesophageal cancer (n = 237,063). Additionally, we utilized linear regression
models to evaluate the significance of changes in location of death trends over time and disparities in the relative
change in location of death trends across sociodemographic groups.

Findings From 2003 to 2019, there was a decrease of deaths in hospitals, nursing homes, and outpatient medical
facilities/emergency departments and an increase of deaths at home and in hospice. Relative to White decedents,
Black and Asian decedents were less likely to die at home (relative risk ratio (RRR): 0.58 [95% confidence interval (CI):
0.56–0.60], RRR: 0.57 [95% CI: 0.53–0.61]) and in hospice (RRR: 0.67 [95% CI: 0.64–0.71], RRR: 0.49 [95% CI:
0.43–0.55]) when compared to the hospital. Similar disparities were noted for American Indian and Alaska Native
(AIAN) decedents. These disparities persisted even upon stratifying by the number of listed causes of death, a proxy
for severity of illness. Time trend analysis indicated that increases in deaths in hospice over time occurred at a slower
rate for AIAN and Asian decedents relative to White decedents.

Interpretation 2 in 5 patients with oesophageal cancer die at home, with an increasing proportion dying at home and
in hospice—in line with general patient preferences. However, location of death disparities have largely persisted over
time among racial and ethnic minority groups. Our findings suggest the importance of improving access to advance
care planning and delivering tailored, person-centred interventions.
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Introduction
End-of-life care is a critical consideration for patients
given the inevitability of death. Terminal cancer, in
particular, presents numerous challenges to delivering
quality care, from intense physical pain and depression
to a loss of hope and dignity. Recent efforts have sought
to foster the conditions for a good death for all patients
with cancer,1 but the unique needs and considerations
for socially disadvantaged individuals, especially racial
and ethnic minorities, are poorly understood. While it
*Corresponding author. Massachusetts General Hospital, 55 Fruit St, Boston
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remains challenging to characterize end-of-life care in-
equities, examining disparities in location of death may
offer one indicator for the quality of death.

Indeed, a robust literature has established that a
majority of adult patients with advanced cancer prefer to
die at home, with deaths in institutionalized settings
associated with poor respect, emotional support, and
symptommanagement.2–7 Death in a preferred place can
reflect greater quality of death in affording patients a
sense of control and increasing time with loved ones. In
, MA, 02114, USA.
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Research in context

Evidence before this study
We searched through PubMed the following terms:
‘esophageal cancer’ AND ‘end-of-life,’ as well as ‘esophageal
cancer’ and ‘disparities.’ Several studies studied hospice
utilization, various palliative interventions, and patient
deterioration while dozens of others probed for disparities in
cancer diagnosis and treatment—but rarely end-of-life care.
No study to date has examined location of death disparities
for patients with oesophageal cancer. Most patients with
cancer prefer to die at home but often do not do so, and
deaths in institutionalized settings have been associated with
poor symptom amelioration, emotional support, and respect.

Added value of this study
To our knowledge, this is the largest analysis of location of
death trends for patients with oesophageal cancer. While

increases in deaths at home and in hospice over time have
corresponded to decreases in deaths in institutionalized
settings, such increases may have been primarily driven by
White decedents, even after controlling for severity of illness.
Our analysis also reveals that nearly all racial and ethnic
disparities in location of death have persisted over the 17-year
study period.

Implications of all the available evidence
Our findings suggest the importance of improving access to
advance care planning to ensure congruence between
patients’ preferred and actual places of death. Although
patients generally prefer to die at home, further research is
needed to ascertain whether there are disparities in these
preferences as well.
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2017, deaths at home exceeded hospital deaths for the
first time in the United States since the early 20th cen-
tury,8 but incongruence between patients’ preferred and
actual place of death, with most not dying in their
preferred location, has nonetheless persisted. Such
incongruence is cause for concern given well-
documented palliative care disparities by race, ethnicity,
and other sociodemographic characteristics, in terms of
lower access, utilization, and quality of care.9,10

These disparities may be exacerbated for diseases
that exert an unequal burden over the population. One
example is: oesophageal cancer, whose incidence is 2
times higher in Black individuals than White in-
dividuals and 3 times higher in men than women.11,12

Oesophageal cancer is also one of the deadliest, least
studied cancers, with a 5-year survival rate of 20% for all
stages combined and 5% for metastatic disease at pre-
sentation.13 With significant treatment-related morbidity
meriting early input from palliative care services,14

oesophageal cancer is a particularly important case to
study end-of-life care. Therefore, we assessed trends and
disparities in location of death for patients with oeso-
phageal cancer. We hypothesized that deaths in insti-
tutionalized settings would decrease over time while
deaths at home and in hospice would increase but also
that these trends would not be driven by racial and
ethnic minorities.
Methods
Data source and study design
We analysed the Underlying Cause of Death Public
Use Record from the de-identified, publicly available
Centers for Disease Control and Prevention (CDC)
Wide-Ranging Online Data for Epidemiologic Research
(WONDER) database. CDC WONDER is a national
dataset with mortality data coded by the states and
provided to the CDC’s National Center for Health Sta-
tistics through the Vital Statistics Cooperative Program.
Based on the death certificates of U.S. residents from all
fifty states and the District of Columbia, these data
include demographic variables and the underlying cause
of death (COD). When more than one condition is
entered by the physician, the underlying cause is
ascertained per the sequence of conditions on the cer-
tificate, provisions of the International Classification of
Diseases and Related Health Problems (ICD), and
associated selection rules and modifications. ICD-10
codes alone are available to classify the underlying COD.

This study was a national population-based observa-
tional cohort study of patients in the U.S. with the
underlying COD noted as malignant neoplasm of the
oesophagus (ICD-10 codes: C15.3–15.9) between 2003
and 2019. The study was limited to this period because
the hospice location of death variable was introduced to
CDC WONDER in 2003. We examined changes in
location of death over time and assessed whether
changes in the proportion of death at each location
differed by patient race and ethnicity. We also conducted
sub-analyses of patients with and without multiple
CODs to control for severity of illness.
Clinical and sociodemographic covariates
The primary dependent variable of interest was location
of death, which included 5 categories: hospital, home,
nursing facility, hospice facility, and outpatient medical
facility/emergency department (ED). The hospice facil-
ity categorization did not include hospice services pro-
vided in the hospital, at home, or in the other locations
of death. Independent variables included patient age
(≤64, 65–74, 75–84, ≥85 years), sex (female, male), race
www.thelancet.com Vol 17 January, 2023
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(White, American Indian and Alaska Native [AIAN],
Black, Asian), ethnicity (Non-Hispanic, Hispanic),
marital status (unmarried, married), education (high
school or less, some college or more), and the number
of CODs (one, multiple). As per standard U.S. Census
definitions,15 race refers to groups with similar physical
traits while ethnicity refers to groups with similar cul-
tural identities.
Statistical analysis
Multivariable multinomial logistic regression was used to
evaluate associations between the aforementioned dece-
dent characteristics, excluding the number of CODs, and
each location of death for patients with oesophageal can-
cer. We report relative risk ratios with 95% confidence
intervals, with hospital as the base outcome. Following
multinomial logistic regression, we conducted predicted
marginal modelling to provide national estimates of the
percentage of adults in each sociodemographic group
associated with each location of death. As employed in
prior epidemiologic studies, marginal modelling averages
over all regression covariates to express how the predicted
probability of a binary outcome varies with a change in a
risk factor; it is also less sensitive to the statistical model
conditions that influence the reported values of relative
risk.16 Subsequently, we conducted subgroup analyses with
Characteristic Total Cohort Hospital

Number 237,063 (100%) 70,439 (29.7

Age, year

≤64 84,757 (35.8%) 28,971 (41.1

65-74 69,563 (29.3%) 21,827 (40.0

75-84 57,367 (24.2%) 15,140 (21.5

≥85 25,376 (10.7%) 4501 (6.4%

Sex

Female 49,009 (20.7%) 13,239 (18.8

Male 188,054 (79.3%) 57,200 (81.2

Race

White 210,132 (88.6%) 60,045 (85.2

American Indian/Alaska Native 1154 (0.5%) 378 (0.5%

Black 21,713 (9.2%) 8353 (11.9

Asian 4064 (1.7%) 1663 (2.4%

Ethnicity

Non-Hispanic 226,986 (95.7%) 66,800 (94.8

Hispanic 10,077 (4.3%) 3639 (5.2%

Marital Status

Unmarried 103,359 (43.6%) 29,718 (42.2

Married 133,704 (56.4%) 40,721 (57.8

Education

High school or less 145,926 (61.6%) 43,417 (61.6

Some college or more 91,137 (38.4%) 27,022 (38.4

ED, Emergency Department.

Table 1: Baseline characteristics for decedents with oesophageal cancer.
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multivariable multinomial logistic regression models,
stratifying by the number of CODs and employing Pear-
son’s chi-square test for between-group comparisons.

For the primary analysis, we also evaluated the sig-
nificance of changes in location of death over the study
period with linear regression models adjusting for time
alone, reporting annual percentage changes (APCs).
Further linear regression models examined the relative
change in location of death by sociodemographic group
over time by including the main effects and interaction
terms for race and time, as well as ethnicity and time.
We report linear regression coefficients with 95% con-
fidence intervals. All analyses were performed using
Stata v16.1 (College Station, TX).

Ethics approval
Approved by Massachusetts General Hospital IRB
#2020P004110.

Role of the funding source
None.
Results
237,063 patients had oesophageal cancer as their un-
derlying COD. Baseline characteristics of the study
Home Nursing Home Hospice Outpatient Medical
Facility/ED

%) 99,253 (41.9%) 28,425 (12.0%) 22,266 (9.4%) 16,680 (7.0%)

%) 35,110 (35.4%) 6308 (22.2%) 8081 (36.3%) 6287 (37.7%)

%) 29,417 (29.6%) 7173 (25.2%) 6689 (30.0%) 4457 (26.7%)

%) 24,195 (24.4%) 8770 (30.9%) 5192 (23.3%) 4070 (24.4%)

) 10,531 (10.6%) 6174 (21.7%) 2304 (10.4%) 1866 (11.2%)

%) 19,282 (19.4%) 7755 (27.3%) 4794 (21.5%) 3939 (23.6%)

%) 79,971 (80.6%) 20,670 (72.7%) 17,472 (78.5%) 12,741 (76.4%)

%) 90,571 (91.3%) 25,084 (88.3%) 20,055 (90.1%) 14,377 (86.2%)

) 459 (0.5%) 159 (0.6%) 72 (0.3%) 86 (0.5%)

%) 6745 (6.8%) 2837 (10.0%) 1865 (8.4%) 1913 (11.5%)

) 1478 (1.5%) 345 (1.2%) 274 (1.2%) 304 (1.8%)

%) 95,102 (95.8%) 27,636 (97.2%) 21,410 (96.2%) 16,038 (96.2%)

) 4151 (4.2%) 789 (2.8%) 856 (3.8%) 642 (3.9%)

%) 35,568 (35.8%) 18,651 (65.6%) 10,404 (46.7%) 9018 (54.1%)

%) 63,685 (64.2%) 9774 (34.4%) 11,862 (53.3%) 7662 (45.9%)

%) 59,732 (60.2%) 19,377 (68.2%) 12,824 (57.6%) 10,576 (63.4%)

%) 39,521 (39.8%) 9048 (31.8%) 9442 (42.4%) 6104 (36.6%)
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Location of Death Coefficient (95% Confidence Interval) t-Statistic P-value R-Squared

Hospital 0.90

Annual Percentage Change (Slope) (%/year) −0.67 (−0.79, −0.55) −11.95 <0.001

Intercept (%) 35.30 (34.18, 36.42) 67.18 <0.001

Home 0.77

Annual Percentage Change (Slope) (%/year) 0.27 (0.19, 0.35) 7.14 <0.001

Intercept (%) 39.28 (38.53, 40.03) 112.12 <0.001

Nursing Home 0.90

Annual Percentage Change (Slope) (%/year) −0.28 (−0.33, −0.23) −11.77 <0.001

Intercept (%) 14.43 (13.95, 14.91) 64.06 <0.001

Hospice 0.96

Annual Percentage Change (Slope) (%/year) 0.95 (0.84, 1.06) 18.28 <0.001

Intercept (%) 1.42 (0.38, 2.47) 2.92 0.011

Outpatient Medical Facility/ED 0.72

Annual Percentage Change (Slope) (%/year) −0.27 (−0.36, −0.17) −6.14 <0.001

Intercept (%) 9.56 (8.69, 10.43) 23.45 <0.001

Data are shown as linear regression coefficients with 95% confidence intervals. ED, Emergency Department.

Table 2: Trends in location of death for individuals with oesophageal cancer between 2003 and 2019.
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cohort are detailed in Table 1. 1154 (0.5%) patients were
AIAN, 21,713 (9.2%) were Black, 4064 (1.7%) were
Asian, and 10,077 (4.3%) were Hispanic. During the
study period, most patients died in the hospital (29.7%)
or at home (41.9%).

From 2003 to 2019, the proportion of deaths in
hospitals, nursing homes, and outpatient medical facil-
ities/EDs decreased over time with APCs of −0.67%/
year, −0.28%/year, and −0.27%/year, respectively (all
p < 0.001, Table 2). Conversely, proportions of deaths at
home (APC: 0.27%/year, p < 0.001) and in hospice
(APC: 0.95%/year, p < 0.001) increased over the study
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Fig. 1: Trends in location of death for decedents with oesophagea
period. Ultimately, among the 15,982 patients who died
of oesophageal cancer in 2019, the most recent year of
data included, 43.0% (n = 6866) died at home, 26.6%
(n = 4250) in the hospital, 10.3% (n = 1645) in a nursing
home, 14.8% (n = 2358) in hospice, and 5.4% (n = 863)
in an outpatient medical facility/ED (Fig. 1).

We subsequently examined the associations between
decedent sociodemographic characteristics and location
of death (Table 3). Relative to White decedents, Black
and Asian decedents had decreased relative risk of death
at home, in a nursing home, in hospice, and in an
outpatient medical facility/ED when compared to death
11 2013 2015 2017 2019
ar
Nursing Home Outpatient Medical Facility/ED

l cancer between 2003 and 2019. ED, Emergency Department.
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Characteristic Home vs Hospital
(Reference)

Nursing Home vs
Hospital (Reference)

Hospice vs Hospital
(Reference)

Outpatient Medical Facility/ED
vs Hospital (Reference)

Age, year

≤64 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)

65-74 1.07 (1.04–1.09)
***

1.58 (1.52–1.65)
***

1.08 (1.04–1.12)
***

0.96 (0.92–1.00)
*

75-84 1.26 (1.23–1.29)
***

2.65 (2.55–2.75)
***

1.19 (1.14–1.24)
***

1.22 (1.17–1.28)
***

≥85 1.91 (1.84–1.99)
***

5.37 (5.12–5.64)
***

1.69 (1.60–1.79)
***

1.72 (1.62–1.83)
***

Sex

Female 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)

Male 0.92 (0.90–0.94)
***

0.97 (0.94–1.00)
n.s.

0.91 (0.87–0.94)
***

0.89 (0.85–0.92)
***

Race

White 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)

American Indian/Alaska Native 0.88 (0.76–1.00)
n.s.

1.02 (0.85–1.24)
n.s.

0.58 (0.45–0.75)
***

0.91 (0.72–1.16)
n.s.

Black 0.58 (0.56–0.60)
***

0.77 (0.73–0.80)
***

0.67 (0.64–0.71)
***

0.88 (0.83–0.93)
***

Asian 0.57 (0.53–0.61)
***

0.51 (0.45–0.58)
***

0.49 (0.43–0.55)
***

0.77 (0.68–0.87)
***

Ethnicity

Non-Hispanic 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)

Hispanic 0.77 (0.74–0.81)
***

0.49 (0.46–0.54)
***

0.72 (0.67–0.78)
***

0.72 (0.66–0.78)
***

Marital status

Unmarried 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)

Married 1.32 (1.29–1.35)
***

0.42 (0.41–0.43)
***

0.82 (0.80–0.85)
***

0.65 (0.63–0.67)
***

Education

High school or less 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)

Some college or more 0.99 (0.97–1.01)
n.s.

0.82 (0.79–0.85)
***

1.20 (1.14–1.21)
***

0.98 (0.94–1.01)
n.s.

Data are shown as relative risk ratios with 95% confidence intervals. ED, Emergency Department (***: p < 0.001; **: p < 0.01; *: p < 0.05, n.s.: not significant).

Table 3: Association between decedent sociodemographic characteristics and location of death for patients with oesophageal cancer with hospital
location as reference group.

Articles
in the hospital. Hispanic patients were similarly less
likely than non-Hispanic patients to die at home, in a
nursing home, in hospice, and in an outpatient medical
facility/ED instead of the hospital. When compared with
White decedents, AIAN decedents had lower relative
risk of death at home or hospice compared to the hos-
pital, although the former difference did not reach the
level of statistical significance.

Marginal modelling estimates provided additional
insight into specific sociodemographic factors account-
ing for location of death disparities (Fig. 2). Age (≤64
years: 34.1% [33.8%–34.5%] vs ≥ 85 years: 19.0%
[18.5%–19.5%]) and race (White: 29.0% [28.8%–29.2%]
vs Asian: 41.8% [40.3%–43.4%]) predicted the widest
relative disparity for deaths in the hospital while marital
status (unmarried: 35.3% [35.0%–35.6%] vs married:
48.1% [47.8%–48.4%]) predicted the widest relative
disparities for deaths at home, based on the largest
www.thelancet.com Vol 17 January, 2023
statistically significant differences in proportions. The
widest relative disparity for deaths in hospice was pre-
dicted by race (White: 9.8% [9.7%–9.9%] vs. Asian: 6.9%
[6.1%–7.6%]).

To control for the effect of severity of illness, we
performed sub-analyses for decedents with one COD
versus multiple CODs. Of the 237,063 patients in our
study, 99,062 (41.8%) had only one COD listed, and
138,001 (58.2%) had multiple CODs listed
(Supplementary Table S1). Decedents with one COD
were less likely to die in the hospital (18.2% vs 38.0%)
and more likely to die at home (50.8% vs 35.4%, χ2:
p < 0.001 for both) when compared with decedents with
multiple CODs. In both multinomial logistic regression
analyses of patients with only one COD and multiple
CODs, Black and Asian decedents were less likely than
White decedents to die at home, in a nursing home, and
in hospice when compared to the hospital
5
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Fig. 2: National estimates of location of death for patients with oesophageal cancer in (A) hospital, (B) home, (C) nursing home, (D) hospice,
and (E) outpatient medical facility/ED by age, sex, race, ethnicity, marital status and education. Data are shown as predicted marginal modelling
estimates with 95% confidence intervals. ED, emergency department. AIAN, American Indian/Alaska Native.
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(Supplementary Table S2, Supplementary Table S3).
Moreover, relative to non-Hispanic decedents, Hispanic
decedents in both analyses were less likely to die at
home, in a nursing home, in hospice, and in an
outpatient medical facility/ED. Marginal modelling es-
timates supported these findings as well
(Supplementary Fig. S1).

Finally, we constructed linear regression models
with interaction terms for race and ethnicity (Fig. 3,
Table 4). At baseline, Black decedents were less likely
than White decedents to die at home (race slope: −13.6%,
p < 0.001), but this disparity narrowed over time (time*-
race interaction slope: 0.20%/year, p = 0.004). Black de-
cedents were also less likely to die in hospice (race
slope: −0.8%, p = 0.027) and more likely to die in the
hospital (race slope: 9.8%, p < 0.001) at baseline; however,
neither disparity changed significantly over time (time*-
race interaction slopes: 0.05%/year, p = 0.25; −0.08%/
year, p = 0.22). Similarly, Asian decedents were less likely
to die at home (race slope: −8.8%, p < 0.001) and more
likely to die in the hospital (race slope: 12.6%, p < 0.001)
when compared with White decedents. But neither of
these differences changed significantly over time (time*-
race interaction slopes: 0.23%/year, p = 0.15; −0.03%/
year, p = 0.86). Contrastingly, even as baseline hospice
rates were similar, increases in deaths in hospice over
time occurred at a slower rate for AIAN (time*race
interaction slope: −0.39%/year, p = 0.022) and Asian
(time*race interaction slope: −0.43%/year, p < 0.001) de-
cedents relative to White decedents. Compared to non-
Hispanic decedents, Hispanic decedents were less likely
to die at home (ethnicity slope: −3.0%, p = 0.004),
although this disparity narrowed over time (time*-
ethnicity interaction slope: 0.24%/year, p = 0.020), and
more likely at baseline to die in the hospital (ethnicity
slope: 8.6%, p < 0.001), although this disparity did not
change significantly over time (time*ethnicity interaction
slope: −0.17%/year, p = 0.066).
Discussion
In this analysis of 237,063 patients who died from
oesophageal cancer between 2003 and 2019, we char-
acterized trends and disparities in location of death. We
found that about two in five patients die at home and
that there has been an increase in deaths at home and in
hospice over time. Simultaneously, there have been
decreases in deaths in institutionalized settings, such as
hospitals, nursing homes, and outpatient medical facil-
ities/EDs. Older age, female sex, and being married
were all associated with greater likelihood of a home
death, much like previous studies have shown.17 Con-
trastingly, AIAN, Black, and Asian decedents were less
likely to die at home and in hospice than White de-
cedents. These racial and ethnic location of death dis-
parities persisted even upon stratifying by the number
of CODs, a proxy for severity of illness. Finally, we
demonstrated disparities concerning Black, Asian, and
Hispanic deaths in the hospital that existed at baseline
and have not improved over time. Deaths in hospice
facilities have increased at a slower rate for AIAN and
Asian populations such that general increases in hos-
pice deaths may have been primarily driven by White
decedents. Our findings emphasise that, despite overall
www.thelancet.com Vol 17 January, 2023
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Fig. 3: Proportion of decedents with oesophageal cancer between 2003 and 2019 with (A,B) hospital, (C,D) home, and (E,F) hospice as place of
death, by race and ethnicity. AIAN, American Indian and Alaska Native.
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increases in deaths at home and in hospice, racial and
ethnic minorities with oesophageal cancer face signifi-
cant, persistent location of death disparities.

It has long been recognised that patients with
advanced cancer do not prefer to die in institutionalized
settings, with the most common preference being death
at home, followed by death in hospice.2 In a recent
www.thelancet.com Vol 17 January, 2023
cross-national survey, 70% of respondents would prefer
to die in their own home if faced with advanced cancer,
20% would prefer to die in hospice or a palliative care
unit, and only 7% would prefer to die in the hospital.3

Despite these preferences, most patients with cancer
do not actually die at home.18–22 Discordance between
patient’s preferred and actual place of death is of
7
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Location of Death Hospital Death Home Death Hospice Death

Racial Disparities Model 1 Model 2 Model 3

Year (Continuous) (%/year) −0.63 (−0.67, −0.59)
***

0.22 (0.18, 0.26)
***

0.95 (0.92, 0.97)
***

Race

White Reference Reference Reference

American Indian/Alaska Natives (%) 2.6 (−2.7, 7.9)
n.s.

−4.2 (−10, 1.5)
n.s.

−0.3 (−3.6, 3.1)
n.s.

Black (%) 9.8 (8.7, 11.0)
***

−13.6 (−14.9, −12.4)
***

−0.8 (−1.5, −0.1)
*

Asian (%) 12.6 (9.7, 15.6)
***

−8.8 (−11.9, −5.6)
***

0.6 (−1.3, 2.4)
n.s.

Race*Year Interaction

White*Year Reference Reference Reference

American Indian/Alaska Native*Year (%/year) 0.19 (−0.33, 0.72)
n.s.

0.08 (−0.48, 0.65)
n.s.

−0.39 (−0.72, −0.06)
*

Black*Year (%/year) −0.08 (−0.20, 0.05)
n.s.

0.20 (0.06, 3.3)
**

0.05 (−0.03, 0.12)
n.s.

Asian*Year (%/year) −0.03 (−0.31, 0.26)
n.s.

0.23 (−0.08, 0.54)
n.s.

−0.43 (−0.61, −0.25)
***

Constant (%) 33.9 (33.5, 34.3)
***

41.0 (40.6, 41.4)
***

1.6 (1.3, 1.8)
***

Ethnic Disparities Model 4 Model 5 Model 6

Year (Continuous) (%/year) −0.66 (−0.70, −0.62)
***

0.26 (0.22, 0.30)
***

0.96 (0.93, 0.98)
***

Ethnicity

Non-Hispanic (%) Reference Reference Reference

Hispanic (%) 8.6 (6.7, 10.4)
***

−3.0 (−5.0, −0.9)
**

1.2 (0.0, 2.4)
n.s.

Ethnicity*Year Interaction

Non-Hispanic*Year (%/year) Reference Reference Reference

Hispanic*Year (%/year) −0.17 (−0.36, 0.01)
n.s.

0.24 (0.04, 4.38)
*

−0.29 (−0.41, −0.18)
***

Constant (%) 34.9 (34.6, 35.3)
***

39.4 (39.0, 39.8)
***

1.4 (1.2, 1.7)
***

Data are shown as linear regression coefficients with 95% confidence intervals. ED, Emergency Department (***: p < 0.001; **: p < 0.01; *: p < 0.05, n.s.: not significant).

Table 4: Linear regression for racial and ethnic disparities in location of death for individuals with oesophageal cancer.
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practical significance because, in addition to being
associated with increased economic burden to care-
givers and the healthcare system,23 deaths in institu-
tionalized settings have been associated with poor
symptom amelioration, emotional support, and respect.7

Indeed, patients have previously identified five key
domains to quality end-of-life care—adequate pain and
symptom management, sense of control, burden relief,
strengthened relationships, and avoidance of inappro-
priate prolongation of death.24 For oesophageal cancer,
the symptomatic burden can be significant, with pallia-
tive care professionals reporting management of pa-
tients’ advanced dysphagia, nausea and vomiting,
malnutrition, debilitating pain, and psychological
distress.23 Furthermore, the significant morbidity asso-
ciated with curative therapy and high mortality rate of
oesophageal cancer (5% 5-year survival rate for meta-
static disease) may result in poor quality of life and
correspondingly influence patients’ end-of-life care de-
cisions.13,14 Trends showing decreases in deaths in the
hospital over time, as well as increases in deaths at
home and in hospice, are encouraging. However, our
finding that racial and ethnic minorities are less likely
than White decedents to die at home and in hospice
versus the hospital, as well as the continuance of key
disparities over the study period, should give cause for
concern.

Many factors may help to explain these location of
death disparities for patients with oesophageal cancer.
Hospice care has rapidly expanded over the past few
decades after the U.S. Congress enacted the Medicare
hospice benefit in 1972, but access to hospice services
has not been equitably distributed.25 Even after adjusting
for clinical and sociodemographic factors, racial and
ethnic minorities are less likely to use hospice services
than White individuals.26–28 Disparities in hospice
www.thelancet.com Vol 17 January, 2023
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utilization and location of death more broadly may
reflect linguistic and cultural barriers: because of poor
patient-clinician communication, racial and ethnic mi-
norities are less likely to discuss end-of-life care pref-
erences before death.27

Indeed, oesophageal cancer’s unique epidemiology
with its primary presentation in White male in-
dividuals may undermine advance care planning
among racial and ethnic minorities through limited
patient health literacy and reduced clinician familiar-
ity.11,12 However, cultural taboos, patient preferences
for aggressive end-of-life care, and differences in
available caregiver support could also drive deaths in
the hospital versus at home or in hospice.23 As one
example, Black patients are more likely to use the ED
for standard care and are less willing to withhold late-
stage intensive therapy28 because of a paucity of trust
in healthcare systems and a multitude of other rea-
sons.29 Older age, female sex, lower educational
attainment, and not being married may also be asso-
ciated with reduced preferences for a home death,
although further research is needed.3 Finally, socio-
economic factors may be driving some of the racial
and ethnic disparities in this study given that low
socioeconomic status has previously been associated
with more aggressive end-of-life care for patients with
terminal cancer.30 Indeed, socioeconomic status is
among the most robust determinants of variations in
health outcomes throughout the world.31

The multifactorial roots of location of death dispar-
ities suggest that a multitude of interventions may be
necessary. To combat language disfluency and poor
cultural competency, increasing availability of trans-
lation services, incorporating community-based cultural
leaders, and embracing racially and ethnically concor-
dant clinical pairings may help bridge gaps in
information-giving and patient understanding.29,32,33

Physicians should also proactively engage in advance
care planning discussions with all patients to ensure
awareness and respect of individual end-of-life care
preferences. Treatment preferences also often change
following these discussions.34 Ultimately, greater
awareness of the disparities racial and ethnic minorities
face in accessing high quality end-of-life care is the first
step to developing tailored, person-centred interventions
to deracinate such disparities.

Our findings should be interpreted with several
limitations in mind. For one, the small sample size of
AIAN patients relative to White, Black, or Asian patients
produced larger confidence intervals for relative risk
ratios and marginal modelling estimates in this popu-
lation, which may have limited the interpretability of
AIAN disparities. Furthermore, given data constraints,
we could only evaluate a limited number of decedent
characteristics, and we recognize that socioeconomic
variables such as income and insurance status, as well
as health status variables such as disease stage and
www.thelancet.com Vol 17 January, 2023
number of decedent comorbidities, may significantly
influence patient location of death. We attempted to
account for potential differences in severity of illness by
conducting a subgroup analysis of patients with only
one COD.

Another limitation is that, with the CDC WONDER
database, we are unable to evaluate location of care
during the course of disease, which may be distinct
from location of death and also influence patient pref-
erences for location of death. Additionally, we recognize
that a home death is not always optimal, feasible, or
preferred by all patients and that quality of death in
hospitals can be high, especially with the provision of
palliative care.35 Finally, this study relies entirely on data
from death certificates to determine decedent charac-
teristics and the underlying COD; errors in these death
certificates may have subjected our analysis to un-
avoidable inaccuracies.

In conclusion, in this national population-based
study of 237,063 patients who died from oesophageal
cancer in the United States, we identified key location of
death disparities, with racial and ethnic minorities being
less likely to die at home and in hospice than in the
hospital, even upon stratifying by severity of illness.
These disparities have largely persisted over the study
period between 2003 and 2019. Our findings emphasize
the need for further research into the individual, inter-
personal, and structural factors that contribute to loca-
tion of death disparities and into the efficacy of various
educational and policy interventions for achieving
health equity.
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