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Key Points
� A pilot randomized controlled trial of integrated palliative and nephrology care in patients with CKD stage 5

not on dialysis is feasible.
� A pilot randomized controlled trial of integrated palliative and nephrology care in patients with nondialysis

CKD 5 is acceptable.
� Participants in the integrated care arm had lower symptom burden scores at the end of the trial, whereas the

control group had higher scores.

Abstract
Background There has been a call by both patients and health professionals for the integration of palliative care
with nephrology care, yet there is little evidence describing the effect of this approach. The objective of this paper
is to report the feasibility and acceptability of a pilot randomized controlled trial testing the efficacy of integrated
palliative and nephrology care.

Methods English speaking patients with CKD stage 5 were randomized to monthly palliative care visits for
3 months in addition to their usual care, as compared with usual nephrology care. Feasibility of recruitment,
retention, completion of intervention processes, and feedback on participation was measured. Other outcomes
included differences in symptom burden change, measured by the Integrated Palliative Outcome Scale–Renal,
and change in quality of life, measured by the Kidney Disease Quality of Life questionnaire and completion of
advance care planning documents.

Results Of the 67 patients approached, 45 (67%) provided informed consent. Of these, 27 patients completed the study
(60%), and 14 (74%) of those in the intervention group completed all visits. We found small improvements in overall
symptom burden (22.92 versus 1.57) and physical symptom burden scores (21.92 versus 1.79) in the intervention
group. We did not see improvements in the quality-of-life scores, with the exception of the physical component score.
The intervention group completed more advance care planning documents than controls (five health care proxy forms
completed versus one, nine Medical Orders for Life Sustaining Treatment forms versus none).

Conclusions We found that pilot testing through a randomized controlled trial of an ambulatory integrated
palliative and nephrology care clinical program was feasible and acceptable to participants. This intervention has
the potential to improve the disease experience for those with nondialysis CKD and should be tested in other
CKD populations with longer follow-up.

Clinical Trials registry name and registration number Pilot Randomized-controlled Trial of Integrated Palliative
and Nephrology Care Versus Usual Nephrology Care, NCT04520984

KIDNEY360 3: 1720–1729, 2022. doi: https://doi.org/10.34067/KID.0000352022

Introduction
Patients with advanced CKD often have a high symp-
tom burden that, when untreated, can negatively
affect quality of life (1,2). In addition, mortality for

older adults with kidney failure receiving hemodialy-
sis can be as much as ten to 15 times higher than those
not on dialysis (3). However, patients with kidney
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failure are less likely than those with other serious illnesses
to engage in advance care planning, a process that includes
discussions about future medical decisions and, often, end-
of-life care (4,5). Palliative care is a specialty that assists
with advance care planning and provides symptom relief
for patients with serious illness (6). Importantly, it can be
offered along with curative care at any stage of illness.
Integration of palliative care with CKD care has the

potential to address the high symptom burden of the CKD
population and their advance care planning needs (7). This
possibility has been recognized by nephrology professional
societies through recommendations for integrating pallia-
tive care principles into nephrology practice (8,9). More-
over, patient focus groups and other patient-centered
research efforts have cited symptom management and psy-
chosocial effects of kidney disease as research priorities
(10–12). Despite these acknowledgments, palliative care
is not typically integrated into nephrology practice,
particularly in the United States. The reasons for this are
multifactorial, including lack of palliative care training for
nephrologists, a limited palliative care workforce, and an
absence of consensus guidelines and established protocols
for its delivery (13–17).
Clinical research testing the efficacy of palliative care in

CKD care is needed to better understand the effect of pallia-
tive care in nephrology, and to determine the most effective
way to deliver integrated care. Models of outpatient or
home-based integrated nephrology and palliative care pro-
grams have been reported nationally and internationally
(7,18–20). Oncology literature has described several models
of integrated palliative and oncology care, citing outpatient
palliative care as an opportunity to follow patients longitu-
dinally throughout the disease trajectory (21). These models
can be stand-alone clinics, embedded clinics, enhanced pri-
mary palliative care, or telehealth. We previously reported
the feasibility of an ambulatory kidney palliative care pro-
gram at New York University (NYU) Langone Health,
named Kidney CARES (Comprehensive Advanced Renal
disease and end stage kidney disease Support), to provide
symptom management, advance care planning, and assis-
tance with dialysis decision making for patients with
advanced kidney disease, including those on dialysis (22).
Qualitative analyses of interviews of patient and family
attendees showed that the services offered in the program
were valued and the clinical experience was positive (23).
To our knowledge, there are no randomized controlled

trials testing the effectiveness of palliative care integrated
with usual nephrology care (UC). In this paper, we report
the feasibility and acceptability of a pilot randomized con-
trolled trial designed to test the efficacy of integrated
ambulatory palliative care with nephrology care versus UC
on symptom burden, quality of life, and engagement in
advance care planning, measured by completion of
advance care planning documents, in patients with non-
dialysis CKD stage 5. As a pilot trial, we chose a focused
patient population to conduct feasibility testing in a popu-
lation with hypothetically similar needs. Patients with CKD
stage 5, for the most part, are at a disease point where
physical and emotional symptoms may already be present
and shared decision making is imperative given the possible
future need for kidney replacement therapy (KRT) (7). We
hypothesized the study would be feasible and acceptable to

participants and the intervention processes and data collec-
tion would be complete, allowing this trial to serve as a
foundation for larger testing in a multisite randomized con-
trolled trial with longer follow-up.

Materials and Methods
Study Design and Recruitment
This pilot study was a randomized controlled trial. Eligi-

ble patients were recruited before or after routine nephrol-
ogy clinic visits between July 2019 and January 2021 by an
unblinded research assistant who received training from
the principal investigator and online resources in recruit-
ment for palliative care research (24). Nephrologists’
approval of patient participation was required before
approaching participants for informed consent, with the
ability to decline participation on behalf of their patients.
Consented participants were randomized at the time of
consent in blocks of two or four to monthly palliative care
visits for 3 months along with their nephrology care (inte-
grated care arm) or to UC. At the conclusion of the trial, all
UC participants were offered appointments with the pallia-
tive care clinic. The study was originally designed to enroll
30 patients; however, we increased enrollment after early
recruitment success. The study ended due to staffing turn-
over and an assessment that we had met feasibility criteria
through percentage of participants enrolled and retained.
Patients were given a $50 gift card for baseline and exit sur-
vey visits.

Patient Population
Inclusion criteria included individuals who were English

speaking, aged $18 years, had an eGFR of #15 ml/min
per 1.73 m2, and received care from an NYU nephrologist.
Exclusion criteria included non-English speakers, receipt of
KRT, cognitive impairment/dementia, pregnant women,
prior visit with palliative care, or having received a kidney
transplant. Cognitive impairment or dementia was deter-
mined from the nephrologist before approaching for con-
sent, during patient interview by the research assistant in
consultation with the principal investigator, or by elec-
tronic health record problem lists. Patients remained in the
trial if they were started on dialysis after providing
informed consent.

Changes to Trial Design
Starting in April 2020, due to coronavirus disease 2019

(COVID-19), all procedures, including consenting, were
adapted to electronic or telephonic means; intervention vis-
its were offered through telehealth and timing for baseline
surveys was changed to up to 90 days from consenting,
with similar flexibility regarding scheduling of intervention
visits. We chose not to analyze patient satisfaction data
because it became apparent, after review by the study
team, that the data collected pertaining to this domain
were not reflective of patients’ specific experience with
nephrology or palliative care.

Study Setting
This study took place at NYU’s Kidney CARES Program.

Kidney CARES is an ambulatory kidney palliative clinic
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embedded in NYU’s faculty nephrology group practice
(22,25). The clinic has been open since May of 2016 with
office hours of 0.5 d/wk and is staffed by a nephrologist
board certified in palliative care (J.S.S.).

Intervention
Patients randomized to the integrated care arm were

scheduled for three monthly visits with the ambulatory
kidney palliative care clinic. All attempts were made to
coordinate visits with nephrology visits. The Kidney
CARES visits were solely for palliative care. Care was inte-
grated via consistent communications with the primary
nephrologist and the presentation of Kidney CARES as an
extension of their UC at the NYU nephrology clinic. The
intervention visits were not standardized to allow for an
organic patient-doctor relationship to form; however, an
electronic kidney palliative care navigator tab was devel-
oped for our electronic health record to standardize
recorded data at each visit. Additionally, a templated note
(Supplemental Appendix 1) was used for all clinic sessions
to record clinical information and visit activities (22). Cate-
gories of visit activities were determined on the basis
of previous work and were documented by the provider
(J.S.S.) in the visit note (22,26). Predefined categories were
advance care planning (defined broadly as completing or
reviewing advance care planning documents or engaging
in an advance care planning discussion), assistance with
coping with disease, symptom management, disease educa-
tion, assistance with dialysis decision-making, and building
rapport (defined as reviewing the life narrative of the
patient). Standard palliative care was delivered during
clinic visits, including symptom management, emotional
support, spiritual assessment, or shared decision making
regarding decisions about RRT and advance care planning
(22). Symptom management included pharmacologic and
nonpharmacologic interventions, such as referral to inte-
grative health services or psychology.

UC
Patients randomized to the UC arm received care at the

discretion of their nephrologists.

Primary Study Objective
Our primary objective was feasibility and acceptability of

the trial.

Feasibility
We defined feasibility as the ability to recruit and retain

patients, completion of intended study processes and proto-
cols, and completion of planned data collection. Categories
of visit activities served as exploratory data for mechanisms
of results.

Study Acceptability
Acceptability of the intervention was measured by patient

responses in recorded exit interviews (Supplemental
Appendix 2) that asked about patients’ experiences with the
trial and with the clinic.

Clinical Outcomes
Symptom Burden

Our primary clinical outcome was the difference in
change of symptom burden between the two groups
from baseline to the end of participation. We measured
symptom burden using the Integrated Palliative Out-
come Scale–Renal (IPOS-Renal) survey, a survey tool
with psychometric validation in a patients with kidney
disease (Cronbach a for internal consistency of 0.84) (27).
The IPOS-Renal consists of ten questions (including one
with 15 subquestions asking about physical symptoms),
with a score range of 0–90. We report scores as total score
(range, 0–90), physical symptom score (15 subquestions
asking how a symptom has affected a patient over the
last week; range of scores 0–4, with 05not all and 45
severe, total score of 0–60), physical symptom burden
(total number of all symptoms reported; score range
0–15), psychologic symptom score (four questions; range
0–4, total score of 0–16), and a communication and practi-
cal subscale (four questions; range 0–4 or 0–2, total score
of 0–14). A change of four points has been reported as
clinically meaningful in a population of patients who are
seriously ill (28).

Quality of Life
We measured quality of life using the Kidney Disease

Quality of Life 36 (KDQOL-36) survey (29,30). The KDQOL
is a commonly used tool in kidney disease that consists of
five subscales, each scored between zero (worst) and 100
(best). It has been validated in a CKD population (31).
These scales include the Short-Form 12 (12-items), Physical
Component Summary (PCS), Mental Component Sum-
mary, four items on the burden of kidney disease, 12 items
on symptoms/problems, and eight items on the effects of
kidney disease.

Completion of Advance Care Planning Documents
We defined this outcome as documentation of a health

care proxy or surrogate form or an electronic Medical
Order for Life Sustaining Treatment. This information was
obtained through chart review.

Study Procedures
Baseline demographics (age, sex, race, ethnicity, eGFR,

hemoglobin, albumin, Charlson Comorbidity Index, Kar-
nofsky Performance Scale, etiology of kidney disease, and
education level) were recorded upon study enrollment
through patient interview and chart review. Survey data
(IPOS-Renal and KDQOL) were collected at baseline and at
three months, either in person or over the phone. All
patients in the intervention arm were asked to complete a
recorded interview about their experience with integrated
care at the conclusion of their participation.

Statistical Analysis
Continuous variables are reported as mean6 standard

deviation (SD). Categoric variables are reported as n (%).
Given this was a pilot study, we did not predetermine a
sample size on the basis of power to detect differences and
we did not test differences for significance. All analyses
were performed using R (version 3.5.2).
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This study adheres to the Declaration of Helsinki and
was approved by the NYU Grossman School of Medicine’s
Institutional Review Board and registered in clinical trials.-
gov (NCT04520984) after study onset; no changes in the
protocol were made between study onset and registration.

Results
Feasibility
Patient Recruitment
We identified 178 patients who met eligibility criteria

(Supplemental Table 1). Of those, 111 (62%) were not
approached for the following reasons: nephrologist
request (n583, 75%), not showing for their appointment
or logistics (n527, 24%), or participation in another pallia-
tive care study (n51, 0.01%) (Figure 1). A total of 67 indi-
viduals (38%) were approached for consent. Of these,
45 patients (67%) provided informed consent. Twenty-
two patients (33%) declined participation with reasons
including patient/family concerns, scheduling concerns,
or lack of follow-up after expressing interest. A total of
22 patients were randomized to the intervention group
and 23 patients to the control group.

Retention
Seventeen patients (38%) dropped out of the study; ten

patients (22%) dropped out before any participation and
seven (16%) after completing some portion of the study

procedures, five in the intervention group and two in the
control. Reasons for dropout included patients wanting to
make an appointment with the palliative care clinic rather
than participating in a trial (n52), loss to follow-up (n53),
changed mind (n57), “guinea-pig” fear (n51), scheduling
conflicts (n51), death (n51), deemed ineligible after
rechecking eGFR (n51), and for unknown reasons (n51).
Therefore, 27 patients (60%) completed the study.

Completion of Intervention and Data Collection
Fourteen patients (74%) in the intervention group com-

pleted all three visits. One person in the intervention group
who attended all three visits did not complete the exit data
collection visit.

Visit Activities
In most visits (79%–94%), advance care planning and

coping with disease (71%–86%) was done. Symptom man-
agement was done in nearly half of all visits, whereas dis-
ease education was done in 50% of visits one and three,
with dialysis decision-making recording in 29% of visits
one and three and 14% of visits two (Figure 2).

Study Acceptability
The exit survey and interview were offered to the 14

patients randomized to the intervention arm. Of these, thir-
teen patients (93%) completed the survey and interview.
Eleven respondents (85%) had never taken part in a research
study before. Eight respondents (62%) said they did not find

178 Patients Met Eligibility Criteria

111 Not Approached:
83 Nephrologist’s
 preference
27 Cancelled/No-Showed
 Appointments
1 Participant in another
 palliative care study

15 Concerned about
 timing/scheduling
 conflicts
7 For unknown reason

14 Completed all intervention visits*
5 Dropped out after completing
 some of the intervention visits
3 Dropped out before any study
 participation

14 Completed the study
9 Dropped out

67 Eligible Patients Were
Approached for Consent

45 Patients Provided Consent

22 Intervention Group 23 Control Group

22 Declined Participation:

Figure 1. | Flow chart demonstating patient recruitment for the pilot trial. *One participant did not complete the exit interview.
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the process cumbersome, whereas 12 (92%) said they would
participate again and would encourage others to participate.
Eleven patients (92%) said the program was helpful for
physical symptom management. Six participants (46%) said
advance care planning was a novel process. Although six
patients (46%) responded that discussions regarding of
advance care planning were not desired, eight (62%) said
asking about advance care planning did not make them
uncomfortable. Eight participants (62%) found the clinic
helpful with dialysis decision making, nine (69%) said it was
helpful to explain conservative kidney management (CKM),
whereas nine (69%) reported they had not heard of CKM
before. Eleven patients (92%) said that the clinic was helpful
to their spiritual well-being. Table 2 shows sample quotes
from open-ended questions during their interview. Areas for
improvement identified by patients included the presence of
a translator and education on disease prevention. Some par-
ticipants thought a patient support group may have been
more effective than one-on-one sessions.

Baseline Characteristics
Table 1 shows the baseline characteristics of all con-

sented participants we collected baseline information from.
Supplemental Table 1 shows the baseline data of all partici-
pants who completed the study. There were no significant
differences in any baseline measures between UC and inter-
vention participants. The mean age of both groups was .65,
with the intervention group being approximately 1 year
older than control. Most participants were white and non-
Hispanic. There were no significant between-group differ-
ences in distributions of sex, self-reported race or ethnicity,
or comorbidities. Patients had a Charlson Comorbidity
Index of approximately five, with diabetes being the most
common comorbidity. All patients had albumin levels .3
g/dl, but were anemic. The most common etiology of kid-
ney disease recorded was hypertension. In both groups,
most patients reported having a health care proxy at

baseline, with a minority of patients having other advance
care planning documents (Tables 1 and 2). Supplemental
Table 1 shows the demographics of all patients who com-
pleted the study.

Change in Symptom Burden
The intervention group had lower baseline IPOS-Renal

scores than the UC group. The overall IPOS-Renal scores
decreased for participants in the intervention group
(22.92610.2), whereas scores increased for the control partic-
ipants (1.57610.5). Intervention participants also had lower
physical symptom scores at the end of participation
(21.9269.4), whereas the control participants had higher
scores (1.7966.7) (Table 3). The number of physical symp-
toms decreased in the intervention group and increased in
the control participants (21.3664.0 versus 0.5763.2; Tables 2
and 3).

Change in Quality-of-Life Scores
With the exception of the PCS of the KDQOL, the inter-

vention group had better quality-of-life scores at the start
of the study. The PCS was the only component score that
was higher in the intervention group at the conclusion of
the study (5.8168.80 versus 23.9867.30 for control;
P50.004). All other domains worsened for all participants,
except for the Mental Component Summary (Table 4).

Completion of Advance Care Planning Documents
Five patients (36%) in the intervention group completed

health care proxies during their visits, with four (29%) com-
pleted on the first visit and one (7%) on the second visit.
Nine patients (64%) in the intervention arm had electronic
Medical Orders for Life Sustaining Treatment completed:
four were done on visit three (29%), four on visit two
(29%), and one on visit one (7%). In comparison, the only
advance care planning in the control group was one patient
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Categorization of Visit Activities in the Intervention Group (n=14)
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Figure 2. | Categorization of visit activities in the intervention group. ACP, advance care planning.
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who completed a health care proxy form while hospitalized
during their engagement time with the study.

Discussion
We conducted the first pilot and feasibility testing of a

randomized controlled trial of integrated ambulatory pal-
liative and nephrology care for patients with patients
with CKD stage 5 not on dialysis. We successfully
enrolled 45 participants (67% participation), of which 27
completed the study (60% retention). We found that
patients with CKD stage 5 not on dialysis were willing to
participate in a palliative care–focused trial, a majority of
those randomized to the intervention group completed
the study, and that study processes were not viewed as
burdensome by participants. Documentation of advance
care planning increased in the intervention group and
symptom burden scores were lowered in this group by
the conclusion of participation.
As a feasibility trial, our findings identify barriers and

facilitators for implementing a larger nephrology palliative
care trial and provide useful experiences in recruitment,

retention, data collection, and patient acceptability of clini-
cal care and trial processes. The significance of feasibility
studies in clinical trial research is their ability to prospec-
tively recognize difficulties in protocols before larger trials
and to determine if larger testing of research questions is
valuable and worthwhile (32–35). In palliative care, feasibil-
ity studies are of particular importance given that serious
illnesses often have unpredictable disease trajectories and
present significant challenges to recruitment and retention
(32). Hagen et al. (33) argue that a feasibility study of a pro-
posed palliative care trial should be done before larger trial
execution to identify barriers to implementation to be
addressed before subsequent trials. Our findings support
further study of the effect of palliative care in nephrology
through larger trials with longer follow-up and expanded
patient inclusion criteria, while also identifying elements to
modify in future work.
Although we were able to demonstrate the ability to

recruit and retain trial participants with nondialysis CKD
stage 5 in an ambulatory care setting, we were also able to
demonstrate flexibility in our protocol and intervention by
accommodating the shift to telehealth due to COVID-19.

Table 1. Representative quotes from exit interviews of participants in the intervention group

Domain/Question Quotes

Program value/usefulness
What about the palliative care clinic was useful?

Please rank the most important elements.
Why were these things useful?

“It was helpful to clear things up about the illness. It opened up
questions that had not been asked and allowed me to feel and
question things myself.”

“The talks and conversations regarding kidney disease. I learned a
lot in depth, how to apply the changes in my everyday life
going forward.”

“Thinking about and understanding DNR form and requirements.”
Spiritual well-being
Why was the palliative care clinic helpful to your

spiritual well-being?
“I liked to have these surveys and these questions that doctors

don’t usually ask.”
“Gave me reassurance to my expectations as to my direction with

my health plan and kidney care/dialysis decision.”
“I think it makes the end of life less scary.”

What was it like to have someone ask you about
your spirituality?

“It was a little different. I don’t want to say weird, but I think it
was good. It made me think about how you have to stay
grounded in your faith. Your spirituality never leaves you.”

“It was comforting and with concern in an expressive and caring way.”
“It was good. I had no problem with that.”

Feelings to advance care planning
What did it mean to you to discuss these difficult

topics (advance care planning) with the kidney
palliative care team?

“It was comfortable. It was refreshing. It was mind opening.”

“I had always thought of it as something in the distance that doesn’t
relate to me. It provided what I needed at the right time.”

“It was good information and support. I was comfortable and they
seemed interested.”

Areas for improvement
What about the palliative care clinic was not useful

to you and why?
“I believe palliative care has to do with helping people understand

and cope with their illness. I had already done much of the
processing”

Is there anything that the palliative care clinic could
have done to allow you to participate more fully?

“The sessions, which were one-on-one, were less effective than a
possible group of patients offering ideas or support.”

What services would you have wanted that are not
provided already?

“I believe that a group or collective exchange support would have
been more effective, or perhaps educational presentations.”

DNR, do not resuscitate.
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We do recognize that our population was one free of the
time burden inherent to dialysis therapies; however, it is
likely that they were at a disease point where more fre-
quent medical visits were competing factors for time.
Nonetheless, intervention completion rates were high.
Importantly, our pilot estimates of intervention efficacy
were consistent with improvement in both in the IPOS-
Renal measurement and the PCS component of the
KDQOL survey. Our analysis of visit activities showed that
the clinic delivered symptom management, disease educa-
tion, and assistance with coping with disease and advance

care planning in nearly half or more of visits, allowing us
to identify possible mechanisms of our results for further
exploration. Additionally, participation was not viewed as
burdensome, suggesting there can be adequate data collec-
tion in future work. One note of caution, however, is that
baseline IPOS-Renal physical symptom burden scores were
lower than what has previously been reported (22,36), pos-
sibly reflecting a healthier population in our study—
although the scores were still consistent with a high symp-
tom burden in absolute terms. Our patient acceptability
data shows that our ambulatory care model that integrates
palliative care and nephrology is viewed positively by
patients in addition to acceptability of the trial itself.
Patients welcomed clinic procedures, viewed them as valu-
able, and would recommend others to participate in similar
trials. Comments favoring a focus on spirituality and edu-
cation about CKM were positive notations we did not
anticipate, and we will measure this aspect in future trials.

This trial had several limitations and identified barriers.
It was conducted in a single center with a specialized kid-
ney palliative care program, with an intervention deliv-
ered by a single palliative care and nephrology trained
provider (J.S.S.), limiting its generalizability and not
allowing us to test fidelity to the intervention across mul-
tiple providers. The majority of participants were White
and non-Hispanic, which is not representative of the typi-
cal American patient with kidney disease. Furthermore,
our participants were healthier than what we observed in
our nonstudy patients (22) and at a particular stage of
their disease, limiting generalizability. We also experi-
enced some significant delays in follow-up visits, primar-
ily due to COVID-19 and staff turnover. Our trial design
was limited by the requirement of the nephrologist’s
approval for participation, which likely biased our sample
and lowered our recruitment total. However, with educa-
tion efforts and success of the trial there has been a prac-
tice change and willingness by these same providers to
refer to palliative care. Thus, our overall impression is
that a necessary ingredient for future trial success is ade-
quate education and engagement with local providers.
Our decision to limit exit interviews to intervention par-
ticipants missed an opportunity to explore feelings about
palliative care from those without exposure or from drop-
outs. Additionally, the survey used lacked several ques-
tions that could have provided value, such as exploration
of the burden of appointments. We will include these
steps in future studies. Postenrollment dropout raises the
need for better outreach postconsent. Family engagement
may address some of this concern. Given the small sam-
ple size, it is possible the small improvements in mea-
sured outcomes we observed were due to random effects
rather than to our intervention. Finally, in future trials,
we will be deliberate in choosing patient-satisfaction tools
that are specific to the intervention because we did not
analyze our planned data tool in this domain due to find-
ing the answers to be nonspecific.

Despite these limitations, our study suggests that a ran-
domized clinical trial testing the efficacy of palliative care
in an advanced CKD population is feasible and acceptable
to participants. Our outcomes support larger and more rig-
orous studies that test the effectiveness of palliative care in
advanced CKD.

Table 2. Baseline demographics of study patients

Characteristic
Control
(n516)

Intervention
(n519)

Age (yr), mean (SD) 68 (14) 69 (11)
Sex, n (%)
Female 8 (50) 11 (58)
Male 8 (50) 8 (42)

Race, n (%)
American Indian or Alaska

Native
0 (0.0) 1 (5)

Asian 0 (0.0) 1 (5)
Black or African American 6 (38) 4 (21)
White 10 (63) 13 (68)

Ethnicity, n (%)
Hispanic/Latino 0 (0) 3 (16)
Non-Hispanic or Latino 16 (100) 16 (84)

Education, n (%)
Less than high school 1 (7) 0 (0)
High school/GED 3 (21) 9 (47)
College 5 (36) 4 (21)
Graduate/professional

degree
5 (36) 6 (32)

Comorbidities, n (%)
Cancer (history of or in

remission)
3 (19) 1 (5)

Congestive heart failure 1 (6) 0 (0)
Coronary artery disease 3 (19) 2 (11)
Diabetes 5 (31) 10 (53)
Liver disease 1 (6) 0 (0)
None of the above 0 (0) 3 (16)
Other 3 (19) 3 (16)

Charlson Comorbidity Index,
mean (SD)

6 (2) 5 (2)

Karnofsky Performance Score,
mean (SD)

66 (26) 78 (19)

GFR (ml/min per 1.73 m2),
mean (SD)

11 (2) 11 (5)

Cause of kidney failure, n (%)
Diabetes 4 (25) 4 (21)
Glomerular disease 2 (13) 0 (0)
Hypertension 5 (31) 10 (53)
Other 5 (31) 5 (26)

Albumin (g/dl), mean (SD) 3.8 (0.40) 3.9 (0.4)
Hemoglobin (g/dl), mean (SD) 9.5 (1.90) 10.0 (1.6)
Lives alone, n (%) 7 (50) 8 (42)
Presence of a health care

proxy, n (%)
11 (79) 11 (58)

Presence of advance care
planning documents, n (%)

5 (36) 4 (21)

GED, General Education Development Test.
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Table 3. Change in symptom burden in each treatment group between exit and baseline measurements

IPOS Domain

Mean (SD)

Baseline Exit Change

Control
(n514)

Intervention
(n514)

Control
(n514)

Intervention
(n513)a

Control
(Exit2Baseline)

(n514)

Intervention
(Exit–Baseline)

(n513)

Total score 25.29 (16.05) 21.21 (11.33) 26.86 (15.52) 18.31 (12.76) 1.57 (10.49) 22.92 (10.2)
IPOS total physical

symptom burden score
13.50 (10.17) 12.50 (9.12) 15.29 (10.39) 10.38 (9.04) 1.79 (6.70) 21.92 (9.36)

IPOS physical symptom
number score

7.29 (4.46) 7.14 (3.08) 7.86 (4.38) 5.79 (3.60) 0.57 (3.18) 21.36 (3.99)

Number of severe physical
symptoms

1.64 (2.47) 1.57 (2.95) 1.86 (2.14) 0.93 (1.73) 0.21 (1.48) 20.64 (2.41)

Psychologic symptom
burden, total score

6.93 (3.75) 5.36 (3.10) 6.71 (3.91) 4.92 (3.07) 20.21 (3.31) 20.38 (3.18)

Communication and
practical questions total
burden score

4.86 (3.53) 3.36 (2.87) 4.86 (3.94) 3.00 (3.11) 0.00 (2.88) 20.62 (2.43)

IPOS, Integrated Palliative Outcome Scale.
aOne participant did complete all three visits but did not complete the exit data visit.

Table 4. Change in quality-of-life scores between exit and baseline measurements in each treatment group

KDQOL Domain

Mean (SD)

Baseline Exit Change

Control
(n514)

Intervention
(n514)

Control
(n514)

Intervention
(n513)a

Control
(Exit A2Baseline A)

(n514)

Intervention
(Exit B–Baseline B)

(n513)

Burden of kidney disease 49.55 (36.15) 57.59 (26.54) 47.32 (35.16) 52.88 (34.20) 22.23 (16.74) 25.77 (30.13)
Symptoms and problems

of kidney disease
75.27 (22.31) 83.28 (12.63) 70.06 (21.32) 78.76 (17.77) 25.21 (15.39) 25.16 (17.90)

Effect of kidney disease on
daily life

65.85 (25.70) 77.01 (18.77) 59.38 (29.37) 78.12 (21.35) 26.47 (8.62) 20.96 (23.26)

Physical Component Score 37.41 (13.03) 34.77 (11.34) 33.43 (9.76) 42.02 (9.82) 23.98 (7.30) 5.81 (8.80)
Mental Component Score 43.09 (12.58) 50.47 (9.89) 43.74 (10.84) 47.03 (11.30) 0.66 (7.32) 23.02 (9.03)

The KDQOL consists of five parts, (Short-Form 12 consisting of a Mental Component Score, a Physical Component Score, burden
of kidney disease, symptoms/problems, and effects of kidney disease), all with scores between zero and 100, with higher scores
correlating with better well-being. KDQOL, Kidney Disease Quality of Life.
aOne participant did complete all three visits but did not complete the exit data visit.
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