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Abstract

Context—Older adults with end-stage renal disease (ESRD) are a rapidly growing group of
seriously-ill patients. Yet, despite a mortality rate almost twice that of cancer, less is known about
ESRD’s impact on patients’ end-of-life experience.

Objective—To compare the end-of-life experience of older adults who died of ESRD versus
cancer.

Methods—We used data from the Health and Retirement Study (HRS), a nationally-
representative survey of older adults. Our sample included 1883 HRS participants who died of
cancer or ESRD between 2000 and 2010 and their family respondents. We compared advance care
planning, treatment intensity, and symptoms between the two groups, and used propensity score
weighting to adjust for differences by diagnosis.

Results—Among propensity-weighted cohorts, older adults with ESRD, compared with similar
patients with cancer, were less likely to have end-of-life instructions (adjusted proportions 38.5%
vs. 49.7%, P=.005) and were more likely to die in the hospital (53.5% vs. 29.0%, P<.001) and to
use the ICU in the last two years of life (57.1% vs. 37.0%, P<.001). Decedents with ESRD and
cancer had similarly high rates of moderate or severe pain (53.7% vs. 57.8%, P=.34) and all other
symptoms.

Conclusion—Older adults dying of ESRD had lower rates of advance care planning and higher
treatment intensity near the end of life than similar patients dying of cancer; both groups had
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similarly high rates of symptoms. Efforts are needed to make treatment more supportive and
alleviate suffering for older adults with ESRD and their families near the end of life.

Keywords

end-stage renal disease; end-of-life care; treatment decision-making; symptom burden; Health and
Retirement Study

INTRODUCTION

With shifting demographics and advances in medicine, an increasing number of older
Americans are living longer with high chronic disease burden. Yet, for many advanced
conditions associated with aging and high comorbidity, scant data exist about patients’ end-
of-life experiences. End-stage renal disease (ESRD) is a key case in point. Adults over the
age of 70 are the fastest growing group of individuals with end-stage renal disease (ESRD)
(1). Yet, despite a mortality rate for older adults with ESRD that is almost twice that for
older adults with cancer (2), substantially less is known about the end-of-life experience of
these seriously-ill older adults. There have been some studies assessing the symptom burden
experienced by patients with ESRD (3-9). However, few studies have focused on symptoms
among older adults with ESRD near the end of life, and those that have been conducted
primarily assessed patients managed without dialysis (10, 11). Among older adults on
chronic dialysis, rates of completion of advance directives are low (12) and treatment
intensity in the last month of life is high (13, 14). Furthermore, none of these studies have
used nationally-representative data.

We undertook this study to compare advance care planning and end-of-life decision-making,
treatment intensity, and symptoms for older Americans dying of ESRD with those dying of
cancer. We chose to compare ESRD with cancer because cancer provides important well-
characterized benchmarks for key outcomes, and differences provide insight into how
palliative care services designed primarily for those with cancer might need to be modified
to meet ESRD-related needs.

METHODS

Data Source

We used data from the Health and Retirement Study (HRS), a nationally-representative
longitudinal survey of community-dwelling adults aged 51 years or older. Details of the
study design and data collection procedures have been published previously (15). HRS
participants complete a Core Interview every two years until death. Then, after each
participant’s death, a proxy informant (usually a family member) who is knowledgeable
about the deceased participant completes the Exit Interview. Response rates for the Exit
Interview, our study’s primary data source, ranged from 85-92% across 5 study waves
between 2002 and 2010 (16).
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Study Cohort

Outcomes

We identified all HRS decedents from the 2002—-2010 Exit Interview waves whose proxy-
reported cause of death was either “kidney disease” (hereafter referred to as ESRD) or
“cancer”. The Exit Interview question on cause of death asks proxies, “What was the major
illness that led to your loved one’s death?” and proxies can list up to two causes, without
reporting whether one was more important. We excluded decedents for whom both kidney
disease and cancer were listed (n=12), leaving 1,552 cancer decedents and 358 ESRD
decedents. We also excluded decedents with missing data on education (n=3), race (n=1), or
survey weights necessary to account for the complex sample design (n=24). The final cohort
included 1883 decedents, of whom 358 died of ESRD and 1525 died of cancer.

We assessed older adults’ experiences near the end-of-life using Exit Interview questions
focused on three major domains — 1) advance care planning and end-of-life decision-
making, 2) treatment intensity, and 3) symptoms. For advance care planning and end-of-life
decision-making, we examined whether decedents had written end-of-life care instructions;
whether treatment decisions needed to be made in the final days of life; and, among this
subset, whether they were able to participate in these decisions. For treatment intensity, we
examined location of death (hospital, home, nursing home, hospice/assisted living/other);
whether they used the intensive care unit in the last 2 years of life; and “whether they used
life support equipment, such as a respirator” in the last 2 years of life. For symptoms, we
examined whether decedents experienced each of the following: pain, dyspnea, frequent
vomiting, depression, and/or periodic confusion. Questions for all symptoms except pain
asked whether the decedent had the symptom for at least 1 month in the last year of life. For
pain, a screening question asked whether the decedent was often troubled by pain in the last
year of life. A follow-up question asked about the degree of pain (mild, moderate, severe) if
present. As in previous work, we classified decedents as having clinically significant pain if
their proxies reported “moderate” or “severe” pain (17, 18).

Statistical Analyses

All analyses used sampling strata, clusters, and weights to account for the complex survey
design and thus provide nationally-representative estimates. ESRD and cancer decedents
differed with respect to many important sociodemographic and clinical characteristics (Table
1, left columns). Therefore, we used propensity score weighting (19) to adjust for these
differences. Specifically, for each decedent, we developed a score that reflected his or her
propensity to be a cancer (vs. ESRD) decedent, using a logistic regression model that
included age at death, sex, race (white, non-white), highest educational level (less than high
school, graduated high school/GED, at least some college), marital status, net worth
(categorized in quintiles, along with a category for missing data [n=96]), and the presence of
each of 8 comorbidities (heart disease, high blood pressure, diabetes, lung disease,
psychiatric disorder, arthritis, stroke, and dementia). We then weighted each decedent’s data
by the inverse of the estimated probability of being in his/her decedent group (cancer or
ESRD). We assessed covariate balance before and after propensity weighting using
standardized differences. Past literature suggests that standardized differences <10% reflect
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well-balanced covariates (20). We then used chi-square statistics to compare adjusted
proportions of our outcomes for ESRD and cancer decedents in analyses that included
survey strata, clusters, and weights to account for the complex sampling design and
propensity weights to adjust for the aforementioned patient characteristics.

Outcomes in the advance care planning/decision-making domain were missing for a low
proportion of decedents (< 2%), except for the “patient able to participate in end-of-life care
decisions” outcome (missing=11%). The sample for this latter question included only those
who faced treatment decisions in the final days of life (n=886). In the treatment intensity
domain, the location of death outcome had no missing data, while use of the ICU and life
support equipment in the last 2 years of life were missing for 14% and 15% of decedents,
respectively. Symptom outcomes were not consistently assessed in the 2002 wave of the
HRS due to a survey administration error; therefore, as has been done in previous work (18),
we excluded that wave from those particular analyses. For outcomes with more than 5%
participant non-response, we conducted separate propensity score models among the patients
without missing data for that outcome to calculate a unique propensity weight for each of
those outcomes, which should minimize the bias due to missing data (21).

The Partners HealthCare Human Research Committee deemed the study exempt from
human subjects review. All analyses were conducted using SAS statistical software, version
9.4, Cary N.C. Two-sided P values <0.05 were considered statistically significant.

The study population included 1883 decedents, 358 patients who died of ESRD and 1525
patients who died of cancer. Table 1 presents their characteristics before and after propensity
weighting. Before propensity weighting (left columns of Table 1), ESRD decedents were
older than cancer decedents, less likely to be married or high school educated, and more
likely to be in the bottom quintile of net worth. ESRD decedents tended to be less likely to
be White (P=.05), and were equally likely to be male. The ESRD decedents were more
likely to have a range of different comorbidities including heart disease, diabetes, and
dementia. After propensity weighting, the groups looked very similar (right columns of
Table 1) and standardized differences were <10% for all covariates (Appendix).

The left columns of Table 2 show unadjusted rates for outcomes in each of our three
domains — advance care planning/decision-making, treatment intensity, and symptoms. The
right columns show adjusted rates for these outcomes after propensity weighting to adjust
for observed differences in patient characteristics. We primarily report only adjusted rates,
and, for the majority of our outcomes, results were fairly similar in unadjusted versus
adjusted analyses. For example, in the advance care planning/decision-making domain, in
both unadjusted and adjusted analyses, people dying of ESRD were significantly less likely
to have written end-of-life instructions than similar people dying of cancer (unadjusted
proportions 41.7% vs. 50.7% P=.02; adjusted proportions 38.5% vs. 49.7%, P=.005). In
adjusted analyses, in almost half of cases, treatment decisions needed to be made in the final
days of life for both groups (49.9% and 46.9%, respectively, P=.48). Less than one-third
(30.9%) of people dying of ESRD versus 41.0% of those dying of cancer were able to
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participate in end-of-life care decisions, although this difference was not statistically
significant (P=.12).

In the treatment intensity domain, all comparisons differed significantly in both unadjusted
and adjusted analyses. In adjusted analyses, location of death differed for ESRD and cancer
patients, with 53.5% of decedents with ESRD dying in the hospital compared with 29.0% of
similar decedents with cancer (P<.001). Compared with decedents with cancer, decedents
with ESRD were also significantly more likely to use intensive care unit in the last two years
of life (57.1% vs. 37.0%, P<.001) and to use life support equipment in the last two years of
life (38.5% vs. 19.2%, P<.001).

Finally, in adjusted analyses, people dying of ESRD and cancer had similarly high rates of
moderate or severe pain (53.7% vs. 57.8%, P=.34), as well as all other symptoms assessed
including dyspnea (61.1% vs. 53.5%, P=.115), depression (53.1% vs. 54.2%, P=.83),
periodic confusion (41.4% vs. 44.2%, P=.52), and frequent vomiting (14.9% vs. 20.7%, P=.
086), in the last year of life.

DISCUSSION

In this study of a nationally-representative population of older adults who died of ESRD or
cancer, we observed important differences in the end-of-life experiences of these two

groups. In propensity score weighted analyses, older adults with ESRD—compared with
similar decedents with cancer—had lower rates of advance care planning, higher treatment
intensity, and a similarly high symptom burden in the last year of life. Our findings highlight
the need for improvements in both symptom management and communication about goals of
care for the rapidly increasing number of older adults dying of ESRD, a patient population
whose end-of-life care needs have been underappreciated.

Specifically, we found that, compared with similar individuals dying of cancer, those dying
of ESRD were less likely to have written end-of-life instructions—only approximately one-
third had such instructions, compared with one-half of those with cancer. This is particularly
concerning since decedents with ESRD also tended to be less able to participate in end-of-
life decisions than decedents with cancer, although this finding did not reach statistical
significance. Nevertheless the difference (31% vs. 41%) could be clinically important.
Notably, the power to detect a statistically significant difference was diminished because this
question was only asked of the approximately half of patients (n=886) who faced treatment
decisions in the final days of life. Our finding of low rates of advance directives among
ESRD decedents is consistent with a study conducted over 15 years ago at two dialysis units
(12). Thus our study documents that these trends have held true over time and that they exist
at the population level.

We also found that decedents with ESRD were more likely to use the ICU and/or life
support equipment in the last two years of life than those dying of cancer and more likely to
die in the hospital. These measures of high treatment intensity near the end of life are
associated with lower family-rated quality of end of life care (22) (which are highly
correlated with patients’ assessments of quality (23) and worse bereavement outcomes (24).
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There are several potential explanations for our findings of lower rates of advance care
directives and higher rates of more aggressive care near the end of life among older adults
dying of ESRD compared to those dying of cancer. First, the typical trajectories of advanced
cancer and ESRD can be quite different, which may lead to lower rates of advance care
planning and higher treatment intensity among individuals with ESRD. Advanced cancer is
often characterized by a relatively predictable decline with more certainty that the end-of-
life is approaching, which allows for more advance care planning and better understanding
about the likely lack of utility of aggressive care. ESRD can follow a less predictable
trajectory, characterized by acute declines that may be reversible or stabilize, but at some
point lead to death (e.g. dialysis catheter/fistula infection, myocardial infarction, volume
overload, hypotension) (25). This more variable trajectory may lead to greater uncertainty
about the need for advance care planning and about the utility of aggressive treatment. Thus,
given the challenge of accurately prognosticating in ESRD and the unpredictable nature of
the final episode that leads to death, different models for approaching goals of care
discussions than those developed primarily for cancer patients may be necessary. Models for
ESRD, and potentially other conditions with similar trajectories, such as congestive heart
failure and chronic obstructive pulmonary disease (25), may need to include more “on the
spot” support for patients and families around medical decision-making in the context of
acute crises. In addition, counseling patients on the importance of “hoping for the best, while
preparing for the worst” in the face of uncertainty may be helpful (26).

A second potential explanation for our findings could be that older adults with ESRD may
have more optimistic expectations about prognosis than those with cancer. It is known that
patients with more optimistic prognostic expectations are less likely to engage in advance
care planning and more likely to pursue aggressive treatment (27, 28). Our previous work
showed that 81% of seriously-ill hemodialysis patients predicted there was at least a 90%
chance that they would be alive in 1 year (28). In comparison, a study of advanced cancer
patients found that only 59% thought there was at least a 90% chance they would be alive in
6 months (27). There are likely a number of factors that contribute to higher rates of
unrealistically optimistic prognostic expectations among ESRD patients compared to cancer
patients. For example, our previous work showed that rates of prognostic disclosure by
nephrologists to dialysis patients are very low (28), while the rates by oncologists to cancer
patients are higher (29). While these differences may be, in part, due to the fact that
prognostication can be more difficult in ESRD than advanced cancer, there may also be
differences in training and comfort with discussing prognosis. Interventions to help
oncologists communicate effectively about prognosis and goals of care have been successful
(30), and similar interventions are being developed for nephrologists (31). Medicare’s recent
move to reimburse doctors for goals of care conversations is an important step forward and
is evidence of the growing recognition by policymakers that addressing advance care
planning is valuable. Ensuring that doctors are well-trained to conduct these often nuanced
conversations will be critical to the policy’s success.

Third, differences in the rates of hospice and/or palliative care use may also contribute to our
findings. Use of hospice and palliative care is less frequent among those dying of ESRD
than those dying of cancer (14, 32), and both hospice and palliative care may provide
support for advance care planning and facilitate death at home rather than in a hospital.
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Differences in hospice and palliative care use are potentially related to the differences in
both disease trajectories and prognostic expectations. In addition, there is a potential
regulatory barrier to hospice for those dying of ESRD. Medicare will not pay concurrently
for dialysis and hospice for patients whose primary life-limiting illness is ESRD. Therefore,
such patients must discontinue dialysis to enroll in hospice under Medicare. Since patients
often die within days of dialysis discontinuation and almost uniformly die within 1-2 weeks
of discontinuation, there is a very short period of time that this patient population can
receive hospice services. Our findings demonstrate that there is great need for the expertise
that hospice and palliative care clinicians have in symptom management and advance care
planning in the ESRD population. Therefore, it is unfortunate that the Center for Medicare
and Medicaid Services (CMS) decided not to include ESRD as a qualifying diagnosis for
enrollment in the Medicare Care Choices Program, a program which allows for the
continuation of curative services concurrently with hospice (33). Our findings suggest a
potential need to reexamine Medicare hospice policy.

The similarly high prevalence of moderate/severe pain and other non-pain symptoms in
ESRD and cancer decedents that we observed challenges the common perception that cancer
has a uniquely high symptom burden, and points to the need to improve symptom
management for both groups of patients. Our findings are consistent with a small study of
symptoms among 22 individuals with cancer or ESRD (34). Our findings may reflect both a
truly higher symptom burden in individuals with ESRD than is typically appreciated and
also a possible reluctance among some physicians to prescribe medication to treat symptoms
(particularly opioids for pain) in individuals with ESRD because of concern about toxicities
in the face of renal failure. Additional research on physicians’ use of and perspectives on
symptom-oriented medications in patients with ESRD may be needed. Although the patients
with ESRD and cancer had notable differences in demographic and clinical characteristics
(ESRD patients were older, less likely to be White or to be married, more likely to be of
lower SES, and had more comorbidities), results of adjusted analyses were generally similar
to results of unadjusted analyses.

The greater burden of comorbid disease that we observed for patients with ESRD versus
cancer is consistent with our previous research findings (14). This multimorbidity
presumably leads patients with ESRD to have contact with more health care clinicians who,
ideally, should share ownership of these patients’ end-of-life experience. However,
interestingly, a recent qualitative research study suggests that, at least when it comes to
advanced care planning, the opposite seems to be true: each of the multiple health care
providers who care for patients with advanced kidney disease (e.g. nephrologists, primary
care physicians, and other non-nephrology specialists) often assumed that another provider
was, or should be, taking responsibility for engaging in advanced care planning with these
patients (35). In contrast, it may be that oncologists take more primary responsibility for
end-of-life planning for patients with advanced cancer. Therefore, there is clearly an
opportunity for better integration of different providers’ efforts to improve the care of ESRD
patients near the end of life.

Our study has several limitations. First, while our propensity score methods adjusted for
observed confounders, we could not account for unobserved differences between seriously-
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ill older adults with cancer versus ESRD that could be associated with our end-of-life
outcomes. For example, one possible explanation for the differences we saw in treatment
intensity is that patients who die of ESRD have an unmeasured preference for more
aggressive end-of-life care. However, in a recent study that included Veterans dying of
ESRD, we found that more aggressive end-of-life care often appeared to be undesired,
reflected in worse family ratings of the quality of that care (14). Second, HRS does not have
detailed information on dialysis use and does not distinguish between those dying of chronic
versus acute renal failure, for whom end-of-life experiences could differ, although
epidemiologic data indicate that the vast majority of those dying of renal disease in fact have
chronic kidney disease (36). A related consideration is that in our study, cause of death was
based on proxy report. Another approach would be to use death certificate data to categorize
patients; however, past research has shown diagnoses listed on death certificates to be
inaccurate (37, 38). While proxy report could also be inaccurate, family members are likely
aware of major illnesses experienced by their loved one. We also used proxy-reported
outcomes; past research suggests proxies can accurately report on end-of-life experiences,
although accuracy of reported symptoms is less well understood (23, 39). Finally,
unfortunately, HRS does not reliably assess hospice use or palliative care involvement.
Therefore, we were unable to examine the role that hospice use and palliative care might
play in mediating the differences we see, an area worthy of future research.

In conclusion, we observed that older adults dying of ESRD have lower rates of advance
care planning and higher treatment intensity than similar individuals dying of cancer. The
two groups have comparably high symptom burden in the last year of life. Our findings
suggest the need for interventions to promote and enhance communication about advance
care planning and goals of care, interventions to improve symptom management, and
potentially changes to Medicare policy to improve end-of-life care for the rapidly increasing
number of older adults dying of ESRD.
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