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Abstract

Background: Although racial/ethnic minorities receive more intense, nonbeneficial healthcare at the end of life,
the role of race/ethnicity independent of other social determinants of health is not well understood.
Objectives: Examine the association between race/ethnicity, other key social determinants of health, and
healthcare intensity in the last 30 days of life for those with chronic, life-limiting illness.
Subjects: We identified 22,068 decedents with chronic illness cared for at a single healthcare system in Wa-
shington State who died between 2010 and 2015 and linked electronic health records to death certificate data.
Design: Binomial regression models were used to test associations of healthcare intensity with race/ethnicity,
insurance status, education, and median income by zip code. Path analyses tested direct and indirect effects of
race/ethnicity with insurance, education, and median income by zip code used as mediators.
Measurements: We examined three measures of healthcare intensity: (1) intensive care unit admission, (2) use
of mechanical ventilation, and (3) receipt of cardiopulmonary resuscitation.
Results: Minority race/ethnicity, lower income and educational attainment, and Medicaid and military insur-
ance were associated with higher intensity care. Socioeconomic disadvantage accounted for some of the higher
intensity in racial/ethnic minorities, but most of the effects were direct effects of race/ethnicity.
Conclusions: The effects of minority race/ethnicity on healthcare intensity at the end of life are only partly
mediated by other social determinants of health. Future interventions should address the factors driving both
direct and indirect effects of race/ethnicity on healthcare intensity.
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Introduction

D ifferences in healthcare utilization and intensity
at the end of life vary by race/ethnicity with racial/ethnic

minorities being less likely than whites to receive hospice and
more likely to receive intense, noncurative treatment result-
ing in poorer quality of life and higher healthcare costs.1–3

Among Medicare patients with advanced cancer, for exam-
ple, black patients experience more emergency room visits
and hospitalizations, longer lengths of stay, increased like-
lihood of admission to an intensive care unit (ICU), and more

in-hospital deaths than do whites.4,5 Once admitted to the ICU,
racial/ethnic minorities are more likely to experience high-
intensity interventions such as mechanical ventilation and
cardiopulmonary resuscitation (CPR) and are less likely to have
a do-not-resuscitate (DNR) order or to have life-sustaining
therapies withdrawn.2,6

In addition, socioeconomic status, such as low levels of in-
come, education, health literacy, and poorer access to health
insurance, which are often correlated with race, have also
been associated with higher healthcare intensity at the end of
life.6–11 Patients with lower levels of educational attainment,
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for example, are less knowledgeable about advance care plan-
ning and less likely to engage in advance care planning or to
receive palliative care and hospice services than more educated
patients.6,7 Low levels of health literacy are also associated with
preferences for aggressive care at the end of life.11 Furthermore,
patients with lower levels of income and less financial stability
are less likely to prefer palliative services and more likely to
prefer life-prolonging therapies.7,9 Finally, uninsured patients
are more likely to be admitted to an ICU and are more likely to
die there than are patients with private insurance.6,8,10 As a
result of this complex association between race/ethnicity and
other markers of socioeconomic status, it is unclear whether
prior data identifying higher healthcare intensity at the end of
life among minority patients reflect differences by race/
ethnicity alone or are confounded by socioeconomic status.

Unpacking this complex relationship is a key step in iden-
tifying targets for interventions that can decrease disparities in
end-of-life care. Thus, our study objective was to understand
the independent influence of key variables of socioeconomic
status (education, median income by zip code, insurance) and
race/ethnicity on acute care intensity in the last month of life.
We hypothesized that racial/ethnic differences would have
both direct and indirect effects on intensity of care and that the
indirect effects would be mediated by income, insurance, and
education.

Methods

Using death certificates and electronic health records, we
identified all patients who died in Washington State between
January 1, 2010, and December 31, 2015, and were affiliated
with a single multihospital healthcare system in the Seattle
area. For these patients, we examined healthcare intensity in
the last 30 days of life, looking at both direct and indirect
associations of race and socioeconomic status on several
markers of high-intensity care.

Eligibility requirements

All patients were at least 18 years old at the time of death.
We excluded patients whose death certificate indicated a
cause of death due to ‘‘injury or poisoning emanating from an
accident, suicide, homicide, or an undetermined source.’’ To
be eligible, patients had to have at least one of nine chronic
conditions listed in the Dartmouth Atlas identified from the
electronic health record (EHR) via ICD-9 and International
Classification of Diseases, Tenth (ICD-10) codes: cancers
with poor prognoses, chronic pulmonary disease, coronary
artery disease, heart failure, severe chronic liver disease,
chronic renal failure, dementia, diabetes with end-organ
damage, and peripheral vascular disease. A determination of
affiliation with the healthcare system required that decedents
had had at least one nonsurgical inpatient stay at one of the
two largest hospitals in the healthcare system in the two years
before death or at least two visits to the same outpatient
facility in the healthcare system in the last 32 months of life,
with at least one visit occurring during the last 24 months of
life. These criteria for affiliation were adapted from the
Dartmouth Atlas.12 The university institutional review board
assessed this study as not involving human subjects because
all patients were deceased, and a waiver of Health Insurance
Portability and Accountability Act (HIPAA) consent was
approved, as required by Washington State law.

Measures

The outcomes of interest were three markers of high-
intensity care at one of the two hospitals during the last 30 days
of life: treatment in an ICU, mechanical ventilation, and CPR.

We examined four predictors of interest: race/ethnicity,
level of education, estimated income (all obtained from the
death certificate), and insurance coverage (obtained from the
EHR). Race/ethnicity was a categorical variable, with white
race as the reference category; if race was unavailable from
the death certificate, we obtained it from the EHR. Educa-
tional attainment was modeled as an ordinal variable. Esti-
mated income was an ecological variable, measured as the
median income (in thousands of dollars) of the patient’s zip
code of residence at the time of death and modeled as a linear
variable. Insurance status had six categories (private insur-
ance, Medicare, Medicaid, military insurance, other types of
insurance, uninsured) with private insurance as the reference
category. In addition to the socioeconomic variables, we
tested one additional variable as a potential mediator in path
analyses: the number of Dartmouth Atlas conditions with
which the patient had been diagnosed. This variable, obtained
from the EHR, served as a proxy for multimorbidity. Because
of a strong floor effect, it was modeled as a continuous var-
iable, censored from below. Finally, we examined patient’s
gender, age at death, and marital status, obtained from the
death certificate, as potential confounding variables.

Statistical analysis

All models were based on probit regression, estimated with
weighted mean- and variance-adjusted least squares (WLSMV).
Separate regression models tested the association between each
predictor (i.e., race/ethnicity, level of education, estimated in-
come, insurance coverage) and outcome of interest (i.e., treat-
ment in an ICU, receipt of mechanical ventilation, and receipt
of CPR). Each model included covariate adjustment for any
of the three potential confounders whose addition to the un-
adjusted model changed the coefficient for the predictor by at
least 10%.13

We then built and tested a conceptually derived path model
for each outcome. In path models, racial/ethnic minority
status was treated as an exogenous predictor, with the re-
maining predictors of interest (i.e., level of education, median
income by zip code, insurance coverage, number of co-
morbidities) serving as mediators between race/ethnicity and
the outcome. Temporal sequence was assumed to flow from
race to education to median income by zip code to insurance
status to the number of chronic illnesses.14,15 The coding of
two variables was simplified for the path analyses. Race was
recoded as a dichotomized variable (0 = white non-Hispanic,
1 = Hispanic, minority race, or mixed race). This recoding
was justified by analyses showing that patients who were
members of each of the racial/ethnic minority groups had
similar trends in healthcare intensity, when compared with
the white non-Hispanic group. Health insurance was recoded
as a dichotomized variable (military or Medicaid insurance
compared with other types of insurance or no insurance). This
coding scheme was based on prior studies and on analyses
from this database showing that military- and Medicaid-
insured patients typically received significantly higher in-
tensity end-of-life care than was the case for patients with
other types of insurance or no insurance.6 Patients with no
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insurance represented a very small group (n = 670) and, as a
group, had a relatively high income by zip code. Beginning
with saturated models, we removed paths in order of des-
cending p value until all paths had p < 0.05. Diagrams for all
path models show the regression coefficients for each in large
typeface, with p values shown as superscripts.

Although we examined additional path models that in-
cluded age and gender as exogenous predictors, to adjust for
these potential confounders, the models tested did not change
the direction or significance of paths to and from the variables
of interest and thus are not presented.

Results

We identified 22,058 decedents who met the eligibility
requirements for the study (Table 1). Decedents were pre-
dominantly white (82%) and male (57%). Approximately 27%
had earned a four-year college degree or higher. The median
income for the decedents’ zip code was almost $60,000. About
one-third had private insurance, another third had Medicare,
23% had Medicaid, and 3% were uninsured. Median age at
death was 66 years. Almost half of the decedents were married
at the time of death. Over half had been diagnosed with cancer,
and about one-fourth with chronic pulmonary disease and/or
coronary artery disease.

Regression models

We found significant associations between race/ethnicity,
socioeconomic status (SES), and healthcare intensity at the
end of life after adjustment for confounders (Table 2). De-
cedents with lower levels of income were more likely to
receive all three types of high-intensity care in the last
30 days of life. Those with lower levels of education and
those having Medicaid and military insurance were more
likely than their counterparts to receive mechanical ventila-
tion and ICU care. Racial/ethnic minority groups were more
likely to be admitted to an ICU and to receive mechanical
ventilation than were white non-Hispanics, and black and
mixed-race patients were more likely to receive CPR.

Path models

Path models for all three outcomes fit the observed data
well, with p values for v2 tests of model fit showing non-
significant misfit (0.76 for CPR, 0.31 for mechanical venti-
lation, and 0.59 for ICU care). All showed important effects
(direct and/or indirect) of racial/ethnic minority status, low
estimated income, low education, coverage by Medicaid and
military insurance, and high levels of comorbidity with
higher intensity of care at the end of life.

Receipt of CPR

The path model for likelihood of received CPR showed a
direct effect of racial/ethnic minority status (minorities more
likely than white non-Hispanics to receive CPR) and smaller
indirect effects through the mediators (Fig. 1; Table 3). The
effect of income was primarily direct (lower estimated in-
come associated with greater use of CPR), with effects of
education entirely indirect, through the subsequent mediators
(lower education associated with greater use of CPR). Med-
icaid and military insurance holders were more likely to re-
ceive CPR than were others, but this effect was indirect—

Table 1. Characteristics of the Sample

Variable Valid n Statistica

Female 22,068 9455 (42.8)
Race/ethnicity 19,834

White 16,318 (82.3)
Black 1176 (5.9)
Native American 350 (1.8)
Asian 1260 (6.4)
Pacific islander 128 (0.6)
Hispanic 379 (1.9)
Mixed race 223 (1.1)

Age at deathb 22,068 66 (19)
Marital status 19,688

Never married 2527 (12.8)
Currently married or in

domestic partnership
9715 (49.3)

Formerly married 7446 (37.8)

Estimated incomeb,c 17,506 59,597 (24,929)
Education 19,446

8th grade or less 883 (4.5)
Some high school 1359 (7.0)
High school graduate

or equivalent
6484 (33.3)

Some college, no degree 3878 (19.9)
Associate’s degree 1596 (8.2)
Bachelor’s degree 3251 (16.7)
Master’s degree 1364 (7.0)
Doctorate or professional

degree
631 (3.2)

Insurance status 22,068
Private 7697 (34.9)
Medicare 7273 (33.0)
Medicaid 5113 (23.2)
Military 813 (3.7)
Other types of insurance 502 (2.3)
Uninsured 670 (3.0)

Number of Dartmouth Atlas
diagnosesb

22,068 1 (1)

Specific diagnoses: 22,068
Cancer with poor prognosis 11,786 (53.4)
Chronic pulmonary disease 5808 (26.3)
Coronary artery disease 5458 (24.7)
Heart failure 4860 (22.0)
Peripheral vascular disease 2776 (12.6)
Severe chronic liver disease 2670 (12.1)
Diabetes with end-organ

damage
1932 (8.8)

Chronic renal failure 4234 (19.2)
Dementia 1984 (9.0)

Healthcare utilization at end of
life

22,068

Last month of life:
Any CPR 578 (2.6)
Any mechanical ventilation 2896 (13.1)

aExcept where otherwise noted, the statistics shown is the number
and (percentage) of cases.

bThe statistics shown for this line is the median (interquartile
range).

cEcological variable: estimated as the median income of the zip
code of the patient’s residence at the time of death.

CPR, cardiopulmonary resuscitation.
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Table 2. Associations between Predictors and Outcomes of Interest with Adjustment for Confounders

Outcome Predictor n b p 95% CI

Any CPR in last 30 days of life Incomea,b 15,753 -0.003 0.012 -0.005 to -0.001
Educationc,d 19,446 -0.024 0.053 -0.047 to 0.000
Raceb 19,668 0.001
White 0.000
Black 0.269 0.128 to 0.409
Native American -0.026 -0.320, 0.269
Asian 0.040 -0.122 to 0.202
Pacific islander 0.198 -0.187 to 0.584
Hispanic 0.118 -0.135 to 0.370
Mixed 0.379 0.109 to 0.650
Insurance statusb 19,668 0.651
Private 0.000
Medicare 0.055 -0.044 to 0.154
Medicaid 0.086 -0.021 to 0.194
Military -0.023 -0.247 to 0.201
Other type 0.118 -0.142 to 0.378
Uninsured 0.062 -0.168 to 0.292

Any mechanical ventilation in last 30 days of life Incomea,e 17,506 -0.003 <0.001 -0.005 to -0.002
Educationc,d 19,446 -0.025 <0.001 -0.038 to -0.011
Racef 19,668 <0.001
White 0.000
Black 0.132 0.037 to 0.227
Native American 0.188 0.028 to 0.348
Asian 0.197 0.108 to 0.286
Pacific islander 0.137 -0.123 to 0.397
Hispanic 0.273 0.124 to 0.421
Mixed 0.213 0.019 to 0.407
Insurance statusf 19,688 <0.001
Private 0.000
Medicare 0.025 -0.034 to 0.084
Medicaid 0.167 0.103 to 0.230
Military 0.164 0.043 to 0.284
Other type 0.000 -0.170 to 0.169
Uninsured -0.029 -0.175 to 0.118

Any ICU care in last 30 days of life Incomea,d 17,506 -0.003 <0.001 -0.004 to -0.002
Educationc,d 19,446 -0.025 <0.001 -0.037 to -0.012
Racef 19,668 <0.001
White 0.000
Black 0.131 0.044 to 0.219
Native American 0.136 -0.016 to 0.288
Asian 0.215 0.133 to 0.297
Pacific islander 0.040 -0.213 to 0.293
Hispanic 0.233 0.092 to 0.374
Mixed 0.208 0.026 to 0.390
Insurance statusf 19,688 <0.001
Private 0.000
Medicare 0.060 0.006 to 0.114
Medicaid 0.143 0.084 to 0.202
Military 0.152 0.041 to 0.264
Other type 0.054 -0.099 to 0.206
Uninsured -0.046 -0.181 to 0.089

For each outcome, a separate probit regression model was run for each predictor (or set of dummy indicators), using weighted least-
squares estimation with mean and variance adjustment (WLSMV).

aIncome was an ecological variable (the median income of the patient’s zip code of residence at the time of death), measured in thousands
of dollars and modeled as a continuous predictor.

bAdjusted for age, gender, and marital status.
cEducation was modeled as an ordinal predictor.
dAdjusted for age.
eUnadjusted model (there were no confounders).
fAdjusted for age and marital status.
ICU, intensive care unit.
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through the association of these types of insurance with
higher levels of comorbidity.

Mechanical ventilation

The path model for mechanical ventilation suggested that the
effects of racial/ethnic minority status on receipt of mechanical
ventilation (racial/ethnic minorities more likely to receive me-
chanical ventilation than white non-Hispanics) were about
equally attributable to effects mediated by the SES variables
and effects that were independent of these mediators (Fig. 2,
Table 4). Estimated income had both direct and smaller indirect
effects on this outcome (lower income associated with higher
use), with education having only indirect effects (lower educa-
tion associated with higher use). Medicaid and military insur-
ance had both a direct effect on greater likelihood of mechanical
ventilation and a smaller indirect effect, through the association
of these types of insurance with higher levels of comorbidity.

ICU care

Finally, the path model for ICU care at the end of life
showed racial/ethnic minorities more likely to receive ICU
care than white non-Hispanics, both because of a direct
effect of race/ethnicity and smaller indirect effects through
the mediators (Fig. 3, Table 5). The effects of estimated
income and education on ICU admission were all indirect.
Insurance status had both a direct effect and a smaller in-
direct effect through its association with higher levels of
comorbidity.

Discussion

In this study of decedents from a large urban and rural
catchment area, we found that racial/ethnic minorities were
more likely to receive higher intensity care at the end of life,
and that the association between race/ethnicity and ag-
gressiveness of end-of-life care was only partly mediated by

Table 3. Total, Direct, and Indirect Effects of Racial/Ethnic Minority Status and Socioeconomic

Status on Whether Any Cardiopulmonary Resuscitation Occurred in the Last Month of Life,

with Mediation by Insurance Coverage and the Number of Chronic Comorbidities

Predictor

Indirect Direct Total

Through b p b p b p

Racial/ethnic minority Chronic illnesses 0.030 <0.001
Neighborhood income 0.010 0.010
Education and chronic illnesses 0.006 <0.001
Insurance and chronic illnesses 0.007 <0.001
Education and income 0.004 0.008
Education, insurance, chronic illnesses 0.002 <0.001
Income, insurance, chronic illnesses 0.000 <0.001
Education, income, insurance, chronic illnesses 0.000 <0.001
Total 0.059 <0.001 0.135 0.005 0.194 <0.001

Education Chronic illnesses -0.015 <0.001
Neighborhood income -0.011 0.007
Insurance and chronic illnesses -0.004 <0.001
Income, insurance, chronic illnesses -0.000 <0.001
Total -0.030 <0.001 -0.030 <0.001

Neighborhood income Insurance and chronic illnesses -0.000 <0.001 -0.003 0.007 -0.003 0.005
Insurance Chronic illnesses 0.014 <0.001 0.014 <0.001
Chronic illnesses 0.109 <0.001 0.109 <0.001

FIG. 1. Path model of the influence of race/ethnicity and socioeconomic status on whether any cardiopulmonary resusci-
tation occurred in the last month of life, with mediation by insurance coverage and the number of chronic comorbidities.
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other modifiable variables of socioeconomic status. The
important associations between race/ethnicity and socio-
economic status are often used to explain the existence of
racial/ethnic differences in healthcare intensity at the end
of life. We demonstrate, however, that disproportionate
socioeconomic disadvantage accounts for some, but not all,
of the differences in healthcare intensity at the end of life,
and that race/ethnicity itself plays a large and significant
role.

Several possible explanations may underlie the higher in-
tensity of care experienced by racial/ethnic minorities in our
study. First, prior studies have found that black patients, in
particular, receive less intensive medical interventions (e.g.,
primary care, elective procedures) compared with whites
over their life span, and this lack of access to beneficial in-
terventions may result in lower levels of trust in the medical
system.16–18 This lack of trust and increased concern about
receiving appropriate medical care may lead patients to view

FIG. 2. Path model of the influence of race/ethnicity and socioeconomic status on whether any mechanical ventilation
occurred in the last month of life, with mediation by insurance coverage and the number of chronic comorbidities.

Table 4. Total, Direct, and Indirect Effects of Racial/Ethnic Minority Status and Socioeconomic

Status on Whether Any Mechanical Ventilation Occurred in the Last Month of Life, with Mediation

by Insurance Coverage and the Number of Chronic Comorbidities

Predictor

Indirect Direct Total

Through b p b p b p

Racial/ethnic minority Chronic illnesses 0.033 <0.001
Neighborhood income 0.005 0.031
Insurance 0.043 <0.001
Education and chronic illnesses 0.007 <0.001
Insurance and chronic illnesses 0.008 <0.001
Education and income 0.002 0.026
Education and insurance 0.010 <0.001
Income and insurance 0.002 <0.001
Education, insurance, chronic illnesses 0.002 <0.001
Income, insurance, chronic illnesses 0.000 <0.001
Education, income, insurance 0.001 <0.001
Education, income, insurance, chronic illnesses 0.000 <0.001
Total 0.113 <0.001 0.115 <0.001 0.229 <0.001

Education Chronic illnesses -0.017 <0.001
Neighborhood income -0.005 0.026
Insurance -0.024 <0.001
Insurance and chronic illnesses -0.004 <0.001
Income and insurance -0.002 <0.001
Income, insurance, chronic illnesses -0.000 <0.001
Total -0.053 <0.001 -0.053 <0.001

Neighborhood income Insurance -0.001 <0.001
Insurance and chronic illnesses -0.000 <0.001
Total -0.001 <0.001 -0.002 0.025 -0.002 0.001

Insurance Chronic illnesses 0.015 <0.001 0.084 <0.001 0.099 <0.001
Chronic illnesses 0.123 <0.001 0.123 <0.001
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advance directives as a means of further excluding them from
healthcare rather than as a way to increase their control over
future medical care and decision making.17,19 Patients from
racial/ethnic minorities may thus be less likely to decide to
forgo life-sustaining measures and instead may opt for more
aggressive therapies.20

Second, prior studies have documented differences in the
quality of communication between providers and patients from
racial/ethnic minorities.21,22 Compared with white patients,
patients from racial/ethnic minority groups are more likely to
report poorer overall communication.23 In the outpatient set-
ting, black patients experience more verbal dominance and less

FIG. 3. Path model of the influence of race/ethnicity and socioeconomic status on ICU care was provided in the last month
of life, with mediation by insurance coverage and the number of chronic comorbidities. This model, again, showed
nonsignificant misfit to the observed data ( p = 0.5893 for the v2 test of fit). The regression coefficients are shown in larger
typeface on each path (with p values shown as superscripts). The model was very similar to the model for mechanical
ventilation. Patients from racial/ethnic minorities, those with lower education, those living in neighborhoods with lower
median income, those covered by military or Medicaid insurance, and those with more chronic diseases were significantly
more likely than their counterparts to receive ICU care in the last month of life.

Table 5. Total, Direct, and Indirect Effects of Racial/Ethnic Minority Status and Socioeconomic

Status on Whether There Were Any Intensive Care Unit Admissions in the Last Month of Life,

with Mediation by Insurance Coverage and the Number of Chronic Comorbidities

Predictor

Indirect Direct Total

Through b p b p b p

Racial/ethnic minority Chronic illnesses 0.037 <0.001
Neighborhood income 0.006 0.010
Insurance 0.029 <0.001
Education and chronic illnesses 0.008 <0.001
Insurance and chronic illnesses 0.009 <0.001
Education and income 0.002 0.007
Education and insurance 0.007 <0.001
Income and insurance 0.001 0.001
Education, insurance, chronic illnesses 0.002 <0.001
Income, insurance, chronic illnesses 0.000 <0.001
Education, income, insurance 0.001 <0.001
Education, income, insurance, chronic illnesses 0.000 <0.001
Total 0.102 <0.001 0.113 <0.001 0.215 <0.001

Education Chronic illnesses -0.019 <0.001
Neighborhood income -0.006 0.006
Insurance -0.016 <0.001
Insurance and chronic illnesses -0.005 <0.001
Income and insurance -0.001 <0.001
Income, insurance, chronic illnesses -0.000 <0.001
Total -0.048 <0.001 -0.048 <0.001

Neighborhood income Insurance -0.000 <0.001
Insurance and chronic illnesses -0.000 <0.001
Total -0.000 <0.001 -0.002 0.006 -0.002 <0.001

Insurance Chronic illnesses 0.017 <0.001 0.057 <0.001 0.074 <0.001
Chronic illnesses 0.137 <0.001 0.137 <0.001

1314 BROWN ET AL.



patient centeredness than white patients24 and, in the inpatient
setting, patients from racial/ethnic minorities experience more
discord with their providers.6 These documented disparities in
communication quality may explain differences in healthcare
intensity.20 For example, inadequate communication about
treatment preferences and their implementation into care may
explain why black patients receive more life-prolonging care
than white patients even when DNR orders are present.25 Al-
though prior research suggests that patients from racial/
ethnic minorities are more likely to prefer high-intensity
care and less likely to participate in advance care planning, a
patient’s individual preferences may not be adequately as-
certained or implemented if assumptions and preconcep-
tions are made about the care a patient may prefer without
communicating explicitly and thoroughly about his/her
preferences.17,18,20

Interventions to improve patient/provider communication
for patients from racial/ethnic minority groups may help to
better ascertain informed patient preferences for end-of-life care.
For example, high-quality communication around prognosis
and end-of-life preferences has been found to result in less
intense care and lower costs at the end of life across groups
defined by race/ethnicity or SES.26 In addition, integration
of palliative care may provide an opportunity to improve
communication, increase quality of life, decrease aggres-
sive care, and lower costs and may attenuate some of the
racial/ethnic differences in healthcare intensity at the end of
life.1

Our study has several limitations. First, this study was
limited to a single healthcare system in Washington State and
may not generalize to other regions or healthcare systems,
although our results are consistent with prior studies. Second,
we focused on patients who had one or more of nine chronic,
life-limiting conditions, and these findings may not general-
ize to other chronic conditions or to acute critical illness
without an underlying chronic illness. Third, our study ex-
amined decedents and may not accurately reflect care deliv-
ered to all patients earlier in their course of chronic illness.27

However, our focus was on intensity of care in the last month
of life for conditions that are generally present for much more
than a few months, making this less of a concern for our study.
Finally, we used death certificate data and medical records,
which may result in some misclassification for race, ethnicity,
or socioeconomic status.

In conclusion, we show that racial and socioeconomic
differences continue to exist in healthcare intensity at the end
of life. Our study suggests that racial/ethnic differences in
end-of-life care are due, in part, to the association of race with
socioeconomic status, but patient race/ethnicity plays a per-
sistent role in accounting for these differences. Racial/ethnic
differences in trust and preferences, in addition to disparities
in patient/provider communication, may explain why dif-
ferences in end-of-life care persist. These findings suggest
that interventions designed to eliminate disparities in end-of-
life care must address the reasons for disparities in care by
race/ethnicity and by socioeconomic status.
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