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Rationale & Objective: Chronic kidney disease
(CKD) can progress rapidly, and patients are often
unprepared to make kidney failure treatment de-
cisions. We aimed to better understand patients’
preferences for and experiences of shared and
informed decision making (SDM) regarding kidney
replacement therapy before kidney failure.

Study Design: Cross-sectional study.

Setting & Participants: Adults receiving nephrology
care at CKD clinics in rural Pennsylvania.

Predictors: Estimated glomerular filtration rate, 2-
year risk for kidney failure, duration and frequency
of nephrology care, and preference for SDM.

Outcomes: Occurrence and extent of kidney
replacement therapy discussions and participants’
satisfaction with those discussions.

Analytic Approach: Multivariable logistic regres-
sion to quantify associations between participants’
characteristics and whether they had discussions.

Results: The 447 study participants had a median
age of 72 (IQR, 64-80) years and mean estimated
glomerular filtration rate of 33 (SD, 12) mL/min/
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1.73 m2. Most (96%) were White, high school
educated (67%), and retired (65%). Most (72%)
participants preferred a shared approach to kid-
ney treatment decision making, and only 35%
discussed dialysis or transplantation with their
kidney teams. Participants who had discussions
(n = 158) were often completely satisfied (63%)
but infrequently discussed potential treatment-
related impacts on their lives. In multivariable
analyses, those with a high risk for kidney failure
within 2 years (OR, 3.24 [95% CI, 1.72-6.11];
P < 0.01), longer-term nephrology care (OR,
1.12 [95% CI, 1.05-1.20] per 1 additional year;
P < 0.01), and more nephrology visits in the
prior 2 years (OR, 1.34 [95% CI, 1.20-1.51] per
1 additional visit; P < 0.01) had higher odds of
having discussed dialysis or transplantation.

Limitations: Single health system study.

Conclusions: Most patients preferred sharing CKD
treatment decisions with their providers, but treat-
ment discussions were infrequent and often did not
address key treatment impacts. Longitudinal
nephrology care and frequent visits may help ensure
that patients have optimal SDM experiences.
Chronic kidney disease (CKD) can progress rapidly
and unexpectedly to kidney failure, even when pa-

tients have already been referred to nephrology care.1-3

Many patients lack the knowledge and preparation
required to make last-minute kidney replacement treat-
ment decisions.4-7 In these situations, patients may not
get to experience their preferred degree of engagement
in the kidney treatment decision-making process and the
treatment decision may not properly reflect their pref-
erences and values. Given the complexity of choosing a
kidney replacement therapy, patients’ decisions should
be both shared and informed, and shared and informed
decision making (SDM) in kidney care may need to
occur over substantial periods. Studying SDM discus-
sions earlier in the disease course may help inform how
kidney care teams prepare their patients for kidney
failure.

Engaging patients in SDM about kidney replacement
therapy options before they develop kidney failure is
widely advocated in clinical practice guidelines and
public policies.8-10 Additionally, recent SDM in-
terventions among patients with kidney failure show
promising results for improving patients’ decision-
making experiences.11-13 However, patients’ experiences
with SDM before they develop kidney failure have not
been well studied. In other clinical settings, patients tend
to prefer a shared approach to treatment decision mak-
ing14,15 in which both the patient and health care pro-
vider are full participants in the decision-making
process.16,17 For chronic diseases such as CKD, SDM
ideally incorporates an ongoing dialogue between patients
and doctors to allow adequate time for patients to develop
their knowledge and preferences about available treatment
options.18 Other nonphysician members of the health care
team (ie, nurses and case managers) may also participate
in this ongoing dialogue.18 We examined patients’ expe-
riences of kidney treatment discussions with their kidney
care teams in a large health care system.
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PLAIN-LANGUAGE SUMMARY
Chronic kidney disease (CKD) can progress rapidly, and
many patients lack preparation to make last-minute
kidney replacement treatment decisions. Shared and
informed decision making (SDM) can help ensure that
patients receive their preferred treatment. We asked 447
patients with advanced CKD about their preferred role
in the treatment decision-making process and whether
they engaged with their kidney care teams in discus-
sions about kidney replacement therapies. Most patients
preferred SDM but only 35% of patients reported that
they discussed dialysis or transplantation. Although
patients reported being satisfied with their discussions,
many patients also reported that they did not discuss
key treatment topics, such as impacts on their finances.
More complete discussions are needed to help patients
prepare for choosing kidney replacement therapies.
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METHODS

Study Design and Participants

We conducted a cross-sectional study among adults receiving
outpatient nephrology care at Geisinger Health in Penn-
sylvania using data collected in 2017 as part of the PRE-
PARE NOW (Providing Resources to Enhance Patients’ and
Families’ Readiness to Engage in Kidney Care: Break the
News, Review Your Options, Weigh the Pros and Cons)
Study. PREPARE NOW is an ongoing cluster randomized
controlled trial (NCT 02722382) evaluating the effec-
tiveness of a health system intervention to improve treat-
ment decisions among patients with CKD.19 As part of
PREPARE NOW, a CKD registry was developed to identify
patients at risk for CKD progression based on the KDIGO
(Kidney Disease: Improving Global Outcomes) staging
criteria.8,20 To minimize inclusion of patients with acute
kidney injury, patients were only eligible for the registry if
they had an estimated glomerular filtration rate (eGFR) <
60 mL/min/1.73 m2 for 3 months or longer with no
normal values in between. All participants in the current
study had CKD, were included in the registry, had not
initiated kidney replacement therapy, and were in
nephrology care for the past 12 months. Participants were
also English speaking and at least 18 years of age.

All PREPARE NOW participants completed a standard
telephone questionnaire administered by trained research
staff and provided consent to obtain their electronic health
records (EHRs) before implementation of the health sys-
tem intervention. The PREPARE NOW Study protocol was
approved by the Duke Health Institutional Review Board
(Pro00074588).

Study Setting

Located in rural eastern Pennsylvania, Geisinger Health in-
cludes 9 nephrology practice sites that provide outpatient
906
nephrology care to approximately 4,000 patients. Between
1 and 3 nephrology providers practice at each clinic, and
some providers practice at multiple clinics. Approximately
one-third of patients receiving care at Geisinger Health are
insured through the Geisinger Health Plan. Patients’ kidney
teams at Geisinger Health include their physicians, nurses,
and case managers.

Participant Sociodemographic Characteristics

We used standard questionnaires to collect participants’
self-reported age, sex, race/ethnicity, household income,
household size, education, current employment, and marital
status. We used participants’ self-reported household in-
come and size to characterize their poverty status (poor,
near poor, and not poor) according to federal poverty
guidelines.21,22 We assessed participants’ health literacy
using the Brief Health Literacy Screening instrument
(scores range from 3 [least literate] to 15 [most literate]),
and total scores were dichotomized into inadequate/
marginal health literacy (≤9) and adequate health literacy
(>9).23-25

Comorbid Conditions, Kidney Function, and End-

Stage Kidney Disease Risk

We assessed participants’ comorbidity using the Charlson
Comorbidity Index, which ranges from 0 (lowest co-
morbidity) to 37 (highest comorbidity).26 We used the
most recent eGFR that was available in participants’ EHRs
before administering the questionnaire to assess their
kidney function. We also calculated the Kidney Failure
Risk Equation (KFRE), which incorporates age, sex, eGFR,
urinary albumin-creatinine ratio, and calcium, phos-
phorus, albumin, and bicarbonate levels using the most
recent values at the time of survey completion, to estimate
participants’ risk for developing end-stage kidney disease
within 2 years.27 Participants’ 2-year risk for kidney failure
was considered low (<6%), moderate (6%-10%), or high
(>10%) based on the recommended risk categories for the
KFRE.27

Patient EHR data are screened nightly to identify in-
dividuals at a “high-risk” KFRE threshold among those
included in the CKD registry implemented at Geisinger
Health as part of PREPARE NOW. Patients in the high-risk
category are considered to have an imminent risk for
kidney failure and should be engaged in kidney treatment
discussions by their care teams.19,20 Given that KDIGO
guidelines recommend that patients are engaged in kidney
treatment discussions when their eGFR is <30 mL/min/
1.73 m2,8 we examined whether participants who were
not high risk according to the KFRE but had eGFRs < 30
mL/min/1.73 m2 were more or less likely to have dis-
cussed kidney replacement therapies than participants who
were not high risk and had eGFRs ≥ 30 mL/min/1.73 m2.
To do so, we created a combined variable that included:
(1) high risk for kidney failure, (2) eGFR < 30 mL/min/
1.73 m2 and low or moderate risk for kidney failure, and
Kidney Med Vol 3 | Iss 6 | November/December 2021
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(3) eGFR ≥30 mL/min/1.73 m2 and low or moderate risk
for kidney failure.

Participants’ Nephrology Care

We ascertained the date of participants’ first outpatient
nephrology visit at Geisinger Health from their EHRs and
used this date to define the time they had been in
nephrology care before participating in the study. We also
assessed how many nephrology appointments they
completed in the previous 2 years using EHR data. We
included both measures to capture separately the length
(years) and intensity (frequency) of nephrology care.
These variables were not strongly correlated (Pearson
correlation coefficient = 0.07).

Preferences for and Experiences of SDM

Given that high-quality shared decision-making discus-
sions should also be informed, we assessed participants’
preferences for and experiences of shared and informed
decision-making (referred to throughout as SDM). In do-
ing so, we asked participants a range of questions across
domains important to high-quality SDM discussions,
including whether discussions occurred; participants’
perceived completeness of those discussions and whether
key topics were discussed; and participants’ satisfaction
with discussions. Although other tools capture the
decision-making process in specific clinical encounters,28

our objective was to gain insight into participants’
decision-making preferences and experiences throughout
their history of nephrology care.

To assess participants’ preferred role in kidney treat-
ment decision making, we used the validated Control
Preferences Scale29 and asked “What role would you like to
play when making decisions about your kidney treat-
ments?” (“I make all the final decisions,” “The doctor and I
make the final decisions together” [ie, SDM], “The doctor
considers some of my ideas but still makes most, if not all of
the final decisions,” “The doctor takes the initiative and
decides what is best for me,” or “I don’t know”). We then
assessed whether participants discussed treatments for kid-
ney failure with their kidney care teams by asking “Have
you and your kidney team ever talked about dialysis or a
transplant (in which you would get another person’s kid-
ney, either by being placed on the waiting list or by getting
a kidney from someone you know)?” (“no” or “yes”).

Among participants who had discussions, we asked 5
additional questions to assess the extent to which they
discussed each modality of kidney treatment. With similar
wording, we asked, “To what extent has your kidney team
explained to you (1) hemodialysis in a dialysis center, (2)
home hemodialysis, (3) peritoneal dialysis or PD, (4)
medical management of kidney failure with no dialysis or
transplant, and (5) kidney transplant?” (“not at all,” “a
little,” “mostly,” “completely,” or “don’t know”).

We also asked these participants 5 yes or no questions
to assess whether they discussed the potential impacts of
Kidney Med Vol 3 | Iss 6 | November/December 2021
kidney replacement therapies across 5 domains: (1) “Have
you and your kidney team talked about how each of the
different kidney treatment options might affect the quality
of your life on a day-to-day basis?,” (2) “Have you and
your kidney team talked about how each of the different
kidney treatment options might affect how long you will
live?,” (3) “Have you and your kidney team talked about
how insurance coverage for each of the different kidney
treatment options might affect your money matters?,” (4)
“Have you and your kidney team talked about how each of
the different kidney treatment options might affect your
family’s well-being?,” and (5) “Have you and your kidney
team talked about how each of the different kidney treat-
ment options might affect your need for help from family
and friends?.” We created a scale to assess the total number
of topics participants discussed, ranging from 0 (no topics)
to 5 (all topics).

Finally, we asked participants to report their satisfaction
with their kidney team discussions: “How satisfied are you
with your talks with your kidney team about kidney
treatment options? Would you say…” (“not at all satis-
fied,” “a little satisfied,” “mostly satisfied,” “completely
satisfied,” or “don’t know”).

Statistical Analyses

We described participants’ characteristics and SDM prefer-
ences, both overall and by whether they had kidney treat-
ment discussions. Among participants who reported having
discussions, we described the extent to which they dis-
cussed different treatment modalities (ie, in-center hemo-
dialysis, home hemodialysis, PD, conservative management,
and transplantation), if they discussed patient-centered as-
pects of treatments (ie, their quality of life, length of life,
family’s well-being, need for help from family and friends,
and finances), and their discussion satisfaction.

We then constructed 2 multivariable logistic regression
models. The first model assessed the association of par-
ticipants’ characteristics with their odds of having dis-
cussed kidney treatments with their kidney care teams. The
second model assessed the association between the number
of topics participants discussed and their odds of being
“completely” (vs less than completely) satisfied with their
discussions. This second model was restricted to the sub-
group of participants who had discussions and should not
be generalized to all study participants. Variables included
in the models were chosen a priori based on their potential
to influence discussions or to act as confounders of the as-
sociation between SDM preference and discussions. In the
subgroup at high risk for kidney failure (>10% based on the
KFRE) and the subgroup with eGFRs < 30 mL/min/1.73 m2,
we conducted a descriptive analysis of the extent to which
different treatment modalities were discussed and whether
they discussed patient-centered aspects of treatments.

All hypothesis tests were 2 sided at the 0.05 significance
level and were performed using SAS, version 9.4 (SAS
Institute).
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RESULTS

Participants’ Characteristics and Preferred Role in

Decision Making

Of the 1,807 patients who were eligible for PREPARE
NOW, 447 completed the questionnaire and were
included in the analytical sample (Fig 1). Study partici-
pants tended to be younger than nonparticipants (median
age, 72 [interquartile range [IQR], 64-80] vs 79 [IQR,
70-85] years). Most of the 447 participants were White
(96%), not poor (83%), high school educated (67%),
and retired (65%) and had adequate health literacy
(66%). Approximately half (55%) were married or living
with a partner. Most participants had stage 3b (45%) or
stage 4 (35%) CKD. Overall, participants’ mean eGFR was
33 (standard deviation [SD], 12) mL/min/1.73 m2, and
17% were at a high risk for kidney failure within the next
2 years. Their median comorbidity index score was 5
[IQR, 3-7]. Participants had spent a median of 4 [IQR,
2-7] years in nephrology care and completed a median of
4 [IQR, 3-5] nephrology visits in the previous 2 years
(Table 1).

Most (72%) participants preferred a shared approach
to kidney treatment decision making (ie, “The doctor and
I make the final decisions together”). Only 15% of par-
ticipants preferred to make all the decisions themselves,
while even fewer preferred that their doctor makes all the
decisions for them (9%) and that their doctor considers
some of their ideas but makes most, if not all, of the final
decisions (4%). Those who preferred SDM and those who
wanted their doctor to consider some of their ideas ten-
ded to be younger (median, 72 [IQR, 64-80] and 67
[IQR,61-81] years, respectively) than those who wanted
to make all the decisions themselves (median, 73 [IQR,
67-81] years) and those who wanted their doctor to
make the final decisions (median, 77 [IQR, 73-83]
years).
1,807 PaƟents Qualified for 
PREPARE NOW

676 PaƟents Completed the Survey

477 PaƟents Completed the Long Survey

447 PaƟents Reported Whether They Had 
Kidney Treatment Discussions and Their 

Preferred Decision-Making Style

1,131 PaƟents Did Not Complete the Survey

199 PaƟents Completed the Short Survey

30 PaƟents Did Not Report Whether They 
Had Kidney Treatment Discussions and Their 

Preferred Decision-Making Style

158 PaƟents Discussed
Dialysis or Transplant

289 PaƟents Did Not Discuss
Dialysis or Transplant

Figure 1. Study flow diagram describing steps to analytical
sample.
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Characteristics Associated With SDM Discussions

Of the 447 study participants, 158 (35%) reported that
they discussed dialysis or transplantation with their kidney
care teams. Those who discussed (vs did not discuss)
dialysis or transplantation tended to be younger (median,
68 [IQR, 58-78] vs 74 [IQR, 67-81] years) and were less
likely to be retired (55% vs 71%). Those who discussed
dialysis or transplantation had lower eGFRs (mean, 29 [SD,
13] vs 35 [SD, 11] mL/min/1.73 m2) and were more
likely to be at a high risk for kidney failure within 2 years
(31% vs 10%). They were also in nephrology care for
more years (median, 5 [IQR, 3-7] vs 3 [IQR, 2-6]) and
completed more nephrology appointments in the previous
2 years (median, 5 [IQR, 3-7] vs 4 [IQR, 2-5]; Table 1).

In a multivariable logistic regression model adjusted for
sociodemographic and clinical characteristics, older par-
ticipants had lower odds of having discussed (vs not)
dialysis or transplantation with their kidney care teams
(odds ratio [OR], 0.96 [95% CI, 0.94-0.98] per 1-year
increase; P < 0.01). Participants who were at high risk
for kidney failure within 2 years (vs low/moderate risk
and eGFR ≥ 30 mL/min/1.73 m2; OR, 3.24 [95% CI,
1.72-6.11]; P < 0.01), in nephrology care for a longer
period (OR, 1.12 [95% CI, 1.05-1.20] per 1-year increase;
P < 0.01), and completed more nephrology visits in the
prior 2 years (OR, 1.34 [95% CI, 1.20-1.51] per 1-visit
increase; P < 0.01) had higher odds of having discussed
(vs not) dialysis or transplantation. Preference for SDM was
not statistically significantly associated with whether par-
ticipants discussed kidney replacement therapy with their
care team (Table 2).
Quality of SDM Discussions

Among the 158 participants who discussed dialysis or
transplantation with their kidney care teams, fewer than
half reported that they completely (vs less than
completely) discussed conservative management (37%),
in-center hemodialysis (30%), kidney transplantation
(24%), home hemodialysis (19%), and PD (15%). Par-
ticipants most frequently reported that they discussed how
each of the different kidney treatment options might affect
their quality of life on a day-to-day basis (54%), followed
by the impact on their length of life (44%), need for help
from family or friends (34%), family’s well-being (28%),
and finances (23%). Most (63%) participants reported that
they were “completely” (vs less than completely) satisfied
with their discussions.

Only 22 (14%) participants discussed all 5 topics, but a
greater percentage of those who were completely satisfied
with their discussions discussed all 5 topics than those who
were less than completely satisfied with their discussions
(18% vs 7%). In an adjusted logistic regression model,
participants who discussed all 5 (vs zero) topics had higher
odds of being completely (vs less than completely) satis-
fied with their discussions (OR, 6.20 [95% CI, 1.60-
24.01]; P=0.03). Preference for SDM was not statistically
Kidney Med Vol 3 | Iss 6 | November/December 2021



Table 1. Participant Sociodemographic and Clinical Characteristics Stratified by Whether They Reported Discussing Dialysis or
Transplantation With Their Kidney Teams

Characteristics Total (N = 447)
Did Not Discuss Dialysis
or Transplant (n = 289)

Discussed Dialysis or
Transplant (n = 158) P

Sociodemographic Characteristics

Age, y 72 [64-80] 74 [67-81] 68 [58-78] <0.001
Sex 0.99
Female 263 (58.8%) 170 (58.8%) 93 (58.9%)
Male 184 (41.2%) 119 (41.2%) 65 (41.1%)

Race/ethnicity 0.58
Non-Hispanic White 431 (96.4%) 278(96.2%) 153 (96.8%)
Other race/ethnicitya 14 (3.1%) 9 (3.1%) 5 (3.2%)
Don’t know 2 (0.4%) 2 (0.7%) 0 (0.0%)

Poverty 0.59
Not poor 370 (82.8%) 241 (83.4%) 129 (81.6%)
Near poor 40 (8.9%) 23 (8.0%) 17 (10.8%)
Poor 37 (8.3%) 25 (8.7%) 12 (7.6%)

Education 0.09
<High school 58 (13.0%) 46 (15.9%) 12 (7.6%)
High school graduate/GED 299 (66.9%) 185 (64.0%) 114 (72.2%)
College graduate 87 (19.5%) 56 (19.4%) 31 (19.6%)
Missing/refused/don’t know 3 (0.7%) 2 (0.7%) 1 (0.6%)

Employment 0.007
Working/looking forwork 84 (18.8%) 48 (16.6%) 36 (22.8%)
Unemployed 4 (0.9%) 1 (0.3%) 3 (1.9%)
Retired due todisability 58 (13.0%) 29 (10.0%) 29 (18.4%)
Retired 292 (65.3%) 205 (70.9%) 87 (55.1%)
Missing/refused/don’t know 9 (2.0%) 6 (2.1%) 3 (1.9%)

Marital status 0.06
Married/living with partner 247 (55.3%) 156 (54.0%) 91 (57.6%)
Widowed 107 (23.9%) 79 (27.3%) 28 (17.7%)
Separated/divorced 64 (14.3%) 40 (13.8%) 24 (15.2%)
Never married 28 (6.3%) 13 (4.5%) 15 (9.5%)
Missing/refused/don’t know 1 (0.2%) 1 (0.3%) 0 (0.0%)

Clinical Characteristics

eGFR, mL/min/1.73 m2 33 (12) 35 (11) 29 (13) <0.001
CKD stageb <0.001
Stage G2 (eGFR = 60) 9 (2.0%) 6 (2.1%) 3 (1.9%)
Stage G3a (60 > eGFR ≥ 45) 55 (12.3%) 41 (14.2%) 14 (8.9%)
Stage G3b (45 > eGFR ≥ 30) 202 (45.2%) 153 (52.9%) 49 (31.0%)
Stage G4 (30 > eGFR ≥ 15) 155 (34.7%) 84 (29.1%) 71 (44.9%)
Stage G5 (eGFR < 15) 26 (5.8%) 5 (1.7%) 21 (13.3%)

2-y risk for ESKDc <0.001
High 77 (17.2%) 28 (9.7%) 49 (31.0%)
Moderate 28 (6.3%) 12 (4.2%) 16 (10.1%)
Low 338 (75.6%) 247 (85.5%) 91 (57.6%)
Undetermined 4 (0.9%) 2 (0.7%) 2 (1.3%)

Combined eGFR/ESKD risk <0.001
High risk 77 (17.2%) 28 (9.7%) 49 (31.0%)
<30, low or moderate risk 104 (23.3%) 61 (21.1%) 43 (27.2%)
≥30, low or moderate risk 262 (58.6%) 198 (68.5%) 64 (40.5%)
Undetermined 4 (0.9%) 2 (0.7%) 2 (1.3%)

Charlson Comorbidity Index score 5 [3-7] 5 [3-7] 5 [3-7] 0.31
Health literacyd

Inadequate/marginalhealth Literacy 151 (33.8%) 99 (34.3%) 52 (32.9%) 0.77
Adequate health literacy 296 (66.2%) 190 (65.7%) 106 (67.1%)

(Continued)
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Table 1 (Cont'd). Participant Sociodemographic and Clinical Characteristics Stratified by Whether They Reported Discussing
Dialysis or Transplantation With Their Kidney Teams

Characteristics Total (N = 447)
Did Not Discuss Dialysis
or Transplant (n = 289)

Discussed Dialysis or
Transplant (n = 158) P

Insurance 0.009
Commercial 96 (21.5%) 52 (18.0%) 44 (27.8%)
Medicare 312 (69.8%) 216 (74.7%) 96 (60.8%)

Medicaid/government/other 39 (8.7%) 21 (7.3%) 18 (11.4%)
Years in nephrology care 4 [2-7] 3 [2-6] 5 [3-7] <0.001
No. of nephrology visits in the past 2
years

4 [3-5] 4 [2-5] 5 [3-7] <0.001

Preferred role in kidney treatment
decision making

0.37

“I make all the final decisions” 66 (14.8%) 39 (13.5%) 27 (17.1%)
“The doctor and I make the final
decisions together” (ie, shared decision
making)

322 (72.0%) 209 (72.3%) 113 (71.5%)

“The doctor considers some of my ideas
but still makes most, if not all of the final
decisions”

19 (4.3%) 11 (3.8%) 8 (5.1%)

“The doctor takes the initiative and
decides what is best for me”

40 (8.9%) 30 (10.4%) 10 (6.3%)

Note: Values expressed as median [interquartile range], number (percent), or mean (standard deviation.
Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; GED, general equivalency diploma.
aOther race/ethnicity includes Black, African American, or Negro; American Indian or Alaska Native; Asian American, Native Hawaiian, other Pacific Islander; and some
other race.
beGFR categories may not match inclusion criteria due to the timing of survey administration or participants’ most recent laboratory values.
cRisk categories based on the Kidney Failure Risk Equation.27
dBrief Health Literacy score.23-25

Barrett et al
significantly associated with participants’ discussion satis-
faction (Table 3).

Among the subgroup of 49 participants who discussed
dialysis or transplantation with their kidney care teams and
were at a high risk for kidney failure within the next 2
years, fewer than half reported that they completely (vs
less than completely) discussed transplantation (45%), in-
center hemodialysis (47%), conservative management
(43%), home hemodialysis (31%), and PD (31%). Simi-
larly, fewer than half of the 92 participants with eGFRs <
30 mL/min/1.73 m2 completely discussed transplantation
(32%), in-center hemodialysis (36%), conservative man-
agement (33%), home hemodialysis (22%), and PD (19%).
The frequency of topics discussed for each subgroup varied
by topic (Fig 2).
DISCUSSION

In this cross-sectional study, most participants preferred
SDM when considering their kidney replacement therapy
options. However, only 35% reported that they discussed
kidney transplantation or dialysis with their kidney care
teams. When discussions occurred, participants frequently
reported being satisfied, but key treatment topics were
infrequently discussed. These findings demonstrate the
importance of SDM to patients with CKD and suggest areas
in which SDM can be improved.

This study is among the first to systematically explore
patients’ preferences for and experiences of SDM in
nephrology care before the development of end-stage
910
kidney disease. One mixed-methods study conducted
among patients receiving maintenance dialysis found that
only 20% of participants recalled being asked about their
values and preferences for dialysis before beginning
treatment.30 Audiotaped encounters between primary care
providers and patients with earlier stage CKD and CKD risk
factors found that providers often use high levels of
technical jargon and do not check patients’ comprehen-
sion.31,32 Our findings build on these prior studies by
exploring patients’ experiences of SDM discussions with
their full kidney care teams.

SDM discussions were more prevalent among partici-
pants who were under the care of their nephrologists for
longer periods, completed more nephrology visits, and
were at a high risk for kidney failure in the next 2 years.
Even among those with a high risk for kidney failure,
approximately a third had not discussed dialysis or trans-
plantation. These findings highlight the importance of
establishing longitudinal patient-provider relationships to
promote SDM in kidney care, but they also show the need
to enhance discussions, even in the context of longitudinal
care. In other areas, such as cancer and pediatric chronic
diseases, the decision-making process is often iterative and
not limited to a single clinical encounter.33,34 Given the
complexity of kidney treatment decision making, SDM in
kidney care may need to occur over substantial periods.

Although most participants in our study preferred SDM,
our results do not indicate that preference for SDM is
associated with the actual occurrence of discussions. Prior
studies also suggest that patients generally prefer SDM in
Kidney Med Vol 3 | Iss 6 | November/December 2021



Table 2. Odds of Participants Having Discussed Dialysis or Transplantation With Their Kidney Teams

Characteristics

Unadjusted (N = 447) Adjusteda (N = 447)

OR (95% CI) P OR (95% CI) P
Age
1-Unit increase 0.95 (0.94-0.97) <0.01 0.96 (0.94-0.98) <0.01

Sex
Female Reference 0.99 Reference 0.84
Male 1.00 (0.67-1.48) 0.95 (0.58-1.56)

Race/ethnicity
Non-Hispanic White Reference >0.99 Reference 0.90
Other race/ethnicityb 1.01 (0.33-3.07) 0.73 (0.19-2.84)

Poverty
Not poor Reference 0.64 Reference 0.21
Poor or near poor 1.13 (0.68-1.88) 1.50 (0.79-2.83)

Education
<High school Reference 0.10 Reference 0.15
High school graduate/GED 2.36 (1.20-4.65) 2.44 (1.13-5.28)
College graduate 2.12 (0.98-4.59) 2.43 (0.97-6.08)

Combined eGFR/ESKD riskc

≥30, low or moderate risk Reference <0.01 Reference <0.01
<30, low or moderate risk 2.18 (1.35-3.53) 2.01 (1.14-3.53)
High risk 5.41 (3.15-9.32) 3.24 (1.72-6.11)
Undetermined 3.09 (0.43-22.41) 4.51 (0.51-39.9)

Insurance
Medicare Reference Reference
Commercial 1.90 (1.19-3.04) 0.01 1.42 (0.78-2.59) 0.51
Medicaid/government/other 1.93 (0.98-3.78) 1.05 (0.43-2.56)

Years in nephrology care
1-Unit increase 1.15 (1.08-1.22) <0.01 1.12 (1.05-1.20) <0.01

No. of nephrologist visits in past 2 y
1-Unit increase 1.39 (1.26-1.54) <0.01 1.34 (1.20-1.51) <0.01

Preferred role in kidney treatment decision making
Do not prefer SDM Reference 0.86 Reference 0.94
Prefer SDM 0.96 (0.62-1.48) 0.98 (0.58-1.65)
Abbreviations: eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; GED, general equivalency diploma; OR, odds ratio; SDM, shared and
informed decision making.
aMutually adjusted for age, sex, race/ethnicity, poverty, education, eGFR/ESKD risk, years in nephrology care, and number of nephrology visits in the past 2 years.
bOther race/ethnicity includes Black, African American, or Negro; American Indian or Alaska Native; Asian American, Native Hawaiian, other Pacific Islander; and some
other race.
cRisk categories based on the Kidney Failure Risk Equation.27
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other therapeutic areas.14,15 However, our findings suggest
that patients may not initiate SDM discussions simply
because it is their preference. Rather, these patients may be
waiting for their providers to engage them in such
discussions, and kidney care teams should be aware that
patients may not actively pursue their preferred decision-
making style. Decision aids developed for enhancing
patient-provider communication in kidney care may be
useful tools to help providers initiate SDM discussions.11,12

In recent years, the Centers for Medicare & Medicaid
Services (CMS) has also prioritized SDM in kidney care.35

For example, the CMS Kidney Care Choices Model en-
courages patient education and SDM to help patients
make choices about their kidney replacement therapies
before initiation.35

Despite high rates of satisfaction with discussions,
participants reported that they did not cover topics that
Kidney Med Vol 3 | Iss 6 | November/December 2021
could inform their decision making (eg, finances). Prior
work also found that full engagement in SDM does not
always coincide with high patient-reported satisfac-
tion.36,37 Some models for conducting patient-provider
discussions are guided by patient concerns and do not
emphasize covering topics that patients may not deem
relevant to their values.38-40 However, studies of patients
who transition to kidney failure have demonstrated that
patients and families believe that people with kidney dis-
ease should be informed about these aspects of treatments
before developing kidney failure.41,42 Our findings suggest
that patient satisfaction may not accurately capture the
quality of SDM, and assessments of SDM interventions may
benefit from more precise measures, such as the patient-
reported measure CollaboRATE.28

Our study had several limitations. The study population
in rural Pennsylvania was mostly White and older than the
911



Table 3. Participant Satisfaction With Kidney Team Discussions Among Participants Who Had Discussions

Characteristics

Satisfaction With Discussions

Adjusted Odds of Being
Completely Satisfied With
Discussionsa

Total (N = 158)
Completely
Satisfied (n = 99)

Not at All/A Little/Mostly
Satisfied (n = 59) OR (95% CI) P

Age, y 68 [58-77] 68 [60-76] 68 [56-79] 1.03 (0.99-1.06) 0.18
Sex
Female 93 (58.9%) 54 (54.5%) 39 (66.1%) Reference 0.35
Male 65 (41.1%) 45 (45.5%) 20 (33.9%) 1.48 (0.65-3.41)

Race/ethnicity
Non-Hispanic White 153 (96.8%) 95 (96.0%) 58 (98.3%) Reference 0.40
Other race/ethnicityb 5 (3.2%) 4 (4.0%) 1 (1.7%) 3.08 (0.23-41.68)

Poverty
Not poor 129 (81.6%) 80 (80.8%) 49 (83.1%) Reference 0.22
Poor or near poor 29 (18.4%) 19 (19.2%) 10 (16.9%) 2.00 (0.66-6.08)

Education
<High school 12 (7.6%) 9 (9.1%) 3 (5.1%) Reference 0.83
High school graduate/
GED

114 (72.2%) 68 (68.7%) 46 (78.0%) 0.51 (0.11-2.41)

College graduate 31 (19.6%) 21 (21.2%) 10 (16.9%) 0.65 (0.11-3.87)
Combined eGFR/ESKD
riskc

≥30, low or moderate
risk

64 (40.5%) 44 (44.4%) 20 (33.9%) Reference 0.47

<30, low or moderate
risk

43 (27.2%) 23 (23.2%) 20 (33.9%) 0.46 (0.17-1.23)

High risk 49 (31.0%) 31 (31.3%) 18 (30.5%) 0.63 (0.24-1.70)
Undetermined 2 (1.3%) 1 (1.0%) 1 (1.7%) 0.71 (0.03-15.93)

Insurance
Medicare 96 (60.8%) 60 (60.6%) 36 (61.0%) Reference 0.23
Commercial 44 (27.8%) 30 (30.3%) 14 (23.7%) 1.96 (0.68-5.61)

Medicaid/government/
other

18 (11.4%) 9 (9.1%) 9 (15.3%) 0.66 (0.16-2.67)

Years in nephrology care 5 [3-7] 5 [3-8] 4 [3-6] 1.10 (0.99-1.22) 0.07
No. of completed
nephrology visits in the
past 2 years

5 [3-7] 5 [3-7] 4 [3-6] 0.93 (0.81-1.08) 0.36

Preferred role in kidney
treatment decision
making
Do not prefer SDM 45 (28.5%) 26 (26.3%) 19 (32.2%) Reference 0.60
Prefer SDM 113 (71.5%) 73 (73.7%) 40 (67.8%) 1.27 (0.52-3.09)

No. of discussion topics
discussed
0 of 5 57 (36.1%) 25 (25.3%) 32(54.2%) Reference 0.03
1 of 5 24 (15.2%) 15 (15.2%) 9 (15.3%) 2.15 (0.74-6.28)
2 of 5 23 (14.6%) 16 (16.2%) 7 (11.9%) 2.08 (0.65-6.71)
3 of 5 18 (11.4%) 12 (12.1%) 6 (10.2%) 2.04 (0.55-7.58)
4 of 5 14 (8.9%) 13 (13.1%) 1 (1.7%) 21.62 (2.29-203.87)
5 of 5 22 (13.9%) 18 (18.2%) 4 (6.8%) 6.20 (1.60-24.01)
Note: Values expressed as median [interquartile range] or number (percent) unless noted otherwise.
Abbreviations: eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; GED, general equivalency diploma; OR, odds ratio; SDM, shared and
informed decision making.
aMutually adjusted for age, sex, race/ethnicity, poverty, education, eGFR/ESKD risk, insurance, years in nephrology care, number of nephrology visits in the past 2
years, and preferred role in kidney treatment decision making.
bOther race/ethnicity includes Black, African American, or Negro; American Indian or Alaska Native; Asian American, Native Hawaiian, other Pacific Islander; and some
other race.
cRisk categories based on the Kidney Failure Risk Equation.27
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general public. Thus, study participants may differ from
other populations with CKD, potentially influencing the
generalizability of our findings. Participants were also pa-
tients at Geisinger Health, which provides resources (eg,
care management programs) that may not be available to
adults with CKD in other settings. Our study included
participants at earlier and later stages of CKD. Clinical
practice guidelines do not explicitly recommend engaging
patients with earlier stages of CKD in discussions about
kidney replacement therapies, and we did not have data on
whether patients were contraindicated for receiving a trans-
plant. Kidney care teams may have been particularly hesitant
to engage in SDM with older participants who had earlier-
stage CKD given that adults 75 years or older with eGFRs >
15 mL/min/1.73 m2 have a higher risk for death than
progression to ESKD.43 Participants self-reported their expe-
rience of SDM discussions and we did not directly observe
their interactions. Nonetheless, patients’ recollections of their
discussions may be closely related to the information they
have retained before making treatment decisions.

In summary, most study participants preferred a shared
approach to kidney treatment decision making. Despite
this preference, discussions were infrequent and were
often incomplete when they occurred. Our results indicate
that longitudinal nephrology care with more frequent
Kidney Med Vol 3 | Iss 6 | November/December 2021
visits may facilitate SDM discussions between patients and
their kidney care teams.
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Barrett et al
Conclusion: Most patients preferred sharing CKD treatment 
decisions with their providers, but treatment discussions were 
infrequent and often did not address treatment-related impacts.  

What do patients with CKD think about shared decision 

making (SDM) in kidney replacement therapy?

Reference: Barrett TM, Green JA, Greer RC et al. Preferences for and 
experiences of shared and informed decision-making among patients 
choosing kidney replacement therapies in nephrology care .
Kidney Medicine, 2021.
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