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Rationale & Objective: Chronic kidney disease
(CKD) care is often fragmented across multiple
health care providers. It is unclear whether patients
rely mostly on their nephrologists or non-
nephrologist providers for medical care, including
CKD treatment and advice.

Study Design: Cross-sectional study.

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

Predictors: Frequency, duration, and patient-
centeredness (range, 1 [least] to 4 [most]) of
participants’ nephrology care.

Outcome: Participants’ reliance on nephrologists,
primary care providers, or other specialists for
medical care, including CKD treatment and advice.

Analytical Approach: Multivariable logistic
regression to quantify associations between par-
ticipants’ reliance on their nephrologists (vs other
providers) and their demographics, comorbid
conditions, kidney function, and nephrology care.

Results: Among 1,412 patients in clinics targeted
for the study, 676 (48%) participated. Among these,
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453 (67%) were eligible for this analysis. Mean age
was 71 (SD, 12) years, 59% were women, 97%
were white, and 65%were retired. Participants were
in nephrology care for a median of 3.8 (IQR, 2.0-6.6)
years and completed a median of 4 (IQR, 3-5)
nephrology appointments in the past 2 years. Half
(56%) the participants relied primarily on their ne-
phrologists, while 23% relied on primary care pro-
viders, 18% relied on all providers equally, and 3%
relied on other specialists. Participants’ adjusted
odds of relying on their nephrologists were higher for
those in nephrology care for longer (OR, 1.08 [95%
CI, 1.02-1.15]; P = 0.02), those who completed
more nephrology visits in the previous 2 years (OR,
1.16 [95% CI, 1.05-1.29]; P = 0.005), and those
who perceived their last interaction with their ne-
phrologists as more patient-centered (OR, 2.63
[95% CI, 1.70-4.09]; P < 0.001).

Limitations: Single health system study.

Conclusions: Many nephrology patients relied on
non-nephrologist providers for medical care.
Longitudinal patient-centered nephrology care may
encourage more patients to follow nephrologists’
recommendations.
Patients with chronic kidney disease (CKD) often have
multiple comorbid conditions,1 requiring them to

interact with nephrologists and non-nephrologist health
care providers. As a result, CKD care can be fragmented,
and patients may receive conflicting treatment informa-
tion.2,3 Previous studies show that non-nephrologist health
care providers may have limited knowledge of CKD and
may fail to follow CKD clinical practice guidelines.4-7

However, non-nephrologists, especially primary care
providers (PCPs), encounter barriers when they attempt to
comanage patients alongside nephrologists, such as delays
in delivery of nephrologists’ consultation notes.8

These communication barriers may affect patient out-
comes. For example, patients’ adherence to recommended
treatments for CKD risk factors, such as diabetes and hyper-
tension, is often suboptimal.9-12 Poor adherence may in part
be attributable to communication challenges in which advice
from multiple health care providers is not coordinated or
synchronized. Recent evidence also suggests that nephrolo-
gists may be missing key discussions with their patients who
have not yet started kidney replacement therapy, such as
discussing their preferences for end-of-life care.13 When
patients with CKD receive care from multiple health care
providers, it is unclear how they prioritize multiple sources
of information. Understanding how patients with CKD pri-
oritize medical treatment and advice frommultiple providers
could inform efforts to improve health care providers’ co-
ordination and elucidate mechanisms that could help opti-
mize multidisciplinary care strategies.

We conducted a cross-sectional study among patients
receiving longitudinal nephrology care in CKD clinics to
better understand their reliance on nephrologists versus
other health care providers for their medical care,
including treatment and advice for CKD. We also sought to
identify clinical factors and aspects of CKD care that could
influence patients’ likelihood of relying on their nephrol-
ogists’ recommendations.
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PLAIN-LANGUAGE SUMMARY
Patients with chronic kidney disease (CKD) often see
multiple health care providers, but little is known about
how they prioritize the information they receive from
these providers. We asked 453 patients with advanced
CKD if they rely mostly on their nephrologists or other
providers for their medical care, including CKD treat-
ment and advice. Half the participants reported that they
relied primarily on their nephrologists for medical care.
Those who were in nephrology care for longer,
completed more nephrology appointments in the past 2
years, and perceived their last nephrology visits as more
patient-centered had higher odds of relying primarily
on their nephrologists for medical care. Establishing
long-term patient-centered nephrology care may help
ensure that patients receive optimal CKD treatment and
advice.
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METHODS

Study Design and Participants

We conducted a cross-sectional study using data collected in
2017 as part of the PREPARE NOW trial. PREPARE NOW
(NCT 02722382) is an ongoing cluster randomized
controlled trial examining the effectiveness of a multifaceted
intervention to improve shared and informed decision
making in the care of patients with CKD.14 Individuals were
eligible for the PREPARE NOW trial if they had advanced
kidney disease, according to the Kidney Disease: Improving
Global Outcomes (KDIGO) guidelines (ie, those with stages
G3aA3, G3bA2-A3, G4A1-A3, and G5A1-A3 based on
estimated glomerular filtration rate and albuminuria),15 had
not started kidney replacement therapy, were English
speaking, and were older than 18 years.14 Study participants
completed a standard telephone questionnaire administered
by trained research staff that was not tied to a specific visit to
the CKD clinic. They also provided consent to obtain their
electronic health records (EHRs). All study protocols were
approved by the Duke University Institutional Review Board
(IRB), which serves as a Central IRB for PREPARE NOW
(IRB approval number Pro00075488) .

Study Setting

The Geisinger Health System provides care for approxi-
mately 4.2 million people in 45 counties in Pennsylvania
and 7 counties in southern New Jersey. Within the health
system, 9 clinical practice sites provide outpatient
nephrology care to approximately 4,000 patients with
CKD. Each clinic has between 1 and 3 nephrology pro-
viders, with some providers practicing in multiple clinics.
Seven nephrologists and 1 physician assistant were prac-
ticing at the PREPARE NOW study sites. Participants typi-
cally saw 1 nephrologist but may have occasionally visited
a second. Study participants were under the care of
Kidney Med Vol 2 | Iss 5 | September/October 2020
approximately 235 PCPs, and PCPs do not receive system-
wide CKD training at Geisinger other than best practice
alerts and Anticipatory Management Program care gap
reports. Geisinger Health Plan provides insurance coverage
for approximately one-third of all patients receiving care in
the Geisinger Health System and provides nurse care
management for patients with complex chronic illnesses,
including CKD.

Participant Sociodemographic Characteristics

Participants reported their age, sex, race/ethnicity, edu-
cation, employment, and household income by telephone
questionnaire. We assessed participants’ insurance status
using EHR data. We characterized participants’ education
as less than high school, high school graduate/general
equivalency diploma, or college graduate. We character-
ized employment as working/looking for work, unem-
ployed, retired due to disability, or retired. We
characterized yearly household income as <$30,000;
$30,000 to $59,999; or ≥$60,000.

Participant Kidney Function and Comorbid

Conditions

We assessed participants’ comorbid conditions and kid-
ney function using EHR data. We ascertained their esti-
mated glomerular filtration rates using the most recently
available value in the EHR before administering the
questionnaire. Estimated glomerular filtration rate values
in the EHR were estimated based on the CKD Epidemi-
ology Collaboration (CKD-EPI) equation.16 We also
assessed whether participants had cardiovascular disease
or diabetes diagnosed using EHR data. We assessed co-
morbid condition burden using the Charlson Comor-
bidity Index (ranging from 0 [lowest comorbidity] to 37
[highest comorbidity]).17

Participants’ Nephrology Care, Care by Other

Providers, and Reliance on Nephrologists

We estimated the time that participants had been under the
care of their nephrologists based on the date of their first
nephrology visit at the Geisinger Health System that was
recorded in the EHR. We also asked participants to report
the frequency of their nephrology visits with the question,
“How often do you see your kidney doctor?” (possible
answers: “at least once a month,” “at least every 2
months,” “at least every 3 months,” “at least every 6
months,” “once a year,” “whenever you have a problem,”
and “don’t know”). We ascertained participants’ number
of completed appointments with both nephrology and
primary care within the past 2 years from the EHR.

To assess participants’ care by non-nephrologist health
care providers, we asked them, “Besides a kidney doctor,
do you currently have a regular doctor or other primary
care doctor (such as a physician assistant or nurse) who
you see for check-ups, illnesses, and concerns about your
health?” (possible answers: “yes” or “no”). We also asked
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them, “Are you currently seeing any other doctors besides
a kidney doctor or primary care doctor? For example, this
could be a doctor to treat heart disease, diabetes, your
prostate, women’s health issues such as Pap smears, or a
transplant surgeon.” (possible answers: “yes” or “no”).

To ascertain which of their health care providers that
participants relied on most for medical care, including
CKD treatment and advice, we asked, “Between your
kidney doctor, your primary care doctor, and your other
doctors, which doctor do you most heavily rely on for care
of your medical problems and for medical advice about
your kidney disease and kidney treatment? Would you say
mostly your kidney doctor, mostly your primary care
doctor, mostly another doctor, or that you rely on your
doctors fairly equally?”

Participants’ Perceived Patient-Centeredness of

Nephrology Care

We asked participants to assess the patient-centeredness of
their last visit with their nephrologist using questions
adapted from the Patient Perception of Patient Centered-
ness scale, which has been validated in primary care and
deployed in other settings.18,19 Participants were asked to
“Think back to your last visit with your kidney doctor”
and answer the following 5 questions: (1) “To what extent
was your main problem(s) discussed during your last visit
with your kidney doctor?” (possible answers: “not at all,”
“a little,” “mostly,” and “completely”), (2) “Would you
say that your kidney doctor knew that this was one of your
reasons for coming in during the visit? (possible answers:
“no,” “don’t know,” “maybe,” and “yes”), (3) “To what
extent did your kidney doctor understand the importance
of your reason for the visit?” (possible answers: “not at
all,” “a little,” “mostly,” and “completely”), (4) “How
well do you think your kidney doctor understood you
during the visit?” (possible answers: “not at all,” “a little,”
“mostly,” and “completely”), and (5) “How much would
you say that your kidney doctor cares about you as a
person?” (possible answers: “not at all,” “a little,”
“mostly,” and “completely”). We then assigned partici-
pants’ responses to each question a value ranging from 1
(“not at all” or “no”) to 4 (“completely” or “yes”) and
averaged the values across all 5 questions to create a
composite Patient Perception of Patient Centeredness score
ranging from 1 to 4, with 4 representing the highest de-
gree of perceived patient-centeredness.18

Statistical Analysis

Our analysis was limited to individuals who reported
which provider they primarily rely on for medical care.
We described participants’ sociodemographic, clinical, and
nephrology care characteristics both among all study par-
ticipants and according to their reported reliance on ne-
phrologists versus other providers. We constructed a
multivariable logistic regression model to assess associa-
tions of participants’ sociodemographic characteristics,
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CKD stage, Charlson Comorbidity Index score, number of
completed nephrology and primary care appointments in
the past 2 years, time in nephrology care, and perceived
patient-centeredness with their reliance on nephrologists
versus other providers for medical care, including CKD
treatment and advice.

In post hoc analyses, we constructed 5 separate multi-
variable logistic regression models to assess the associa-
tions between participants’ scores on each Patient
Perception of Patient Centeredness scale question and their
reliance on nephrologists versus other providers for their
medical care, including CKD treatment and advice. These
models adjusted for participants’ sociodemographic, clin-
ical, and nephrology care characteristics. All hypothesis
tests were 2 sided at the 0.05 significance level, and all
analyses were performed using SAS, version 9.4 (SAS
Institute).
RESULTS

Participant Sociodemographic and Clinical

Characteristics

A total of 1,807 individuals were identified as potentially
eligible for our study based on EHR data. Among these, we
attempted to contact 1,412 individuals. Of these, 676
(48%) completed a questionnaire. Among all participants
completing a questionnaire, 477 (71%) completed the
long questionnaire, and 453 (67%) reported which pro-
vider they primarily rely on for medical care and were
included in this analysis (Fig 1). Participants (n = 453) had
a mean age of 71 (SD, 12) years. Most (59%) were
women, white (97%), high school graduates (66%),
retired (65%), and insured through Medicare (70%).
Approximately one-third (32%) were low income
(household income < $30,000 per year). Among all par-
ticipants, most had stage 4 (35%), 3b (45%), or 3a (12%)
CKD. Few participants had stage 5 (6%) or 2 (2%) CKD.
Median Charlson Comorbidity Index score was 5 (inter-
quartile range [IQR], 3-7). Nearly half of all participants
had had cardiovascular disease (48%) and diabetes (57%;
Table 1) diagnosed. Compared with participants who
completed only the short questionnaire, those included in
the analysis who completed the long questionnaire were
younger, more educated, and more likely to have com-
mercial insurance and had a higher prevalence of cardio-
vascular disease (Table S1).

Participants’ Nephrology Care, Care From Other

Providers, and Reliance on Nephrologists

Participants had been in nephrology care for a median of
3.8 (IQR, 2.0-6.6) years, and half (50%) reported seeing
their nephrologist at least every 6 months. Overall, they
had completed a median of 4 (IQR, 3-5) nephrology ap-
pointments and 9 (IQR, 6-13) primary care appointments
in the previous 2 years. Nearly all participants reported
having a PCP (99%) and a specialist provider other than
Kidney Med Vol 2 | Iss 5 | September/October 2020



Identified as eligible for baseline 
survey based on EHR data 

(N = 1,807)

Patients sent recruitment letters 
(n = 1,807)

Ineligible before recruitment 
letters (n = 0)

Eligible for recruitment call 
(n = 1,575)

Opt-out after recruitment 
letter (n = 232)

Ineligible 
(n = 59)

Refused 
(n = 173)

Contacted for recruitment call 
(n = 1,412)

Unable to reach at 
recruitment call (n = 163)

Stopped at recruitment call 
(n = 709)

Ineligible 
(n = 306)

Refused 
(n = 403)

Potentially interested (n = 703)

Refused long but 
consented to short 
survey (n = 199)

Consented to long 
survey (n = 504)

Took short survey 
(n = 199)

Took long survey 
(n = 477)

Withdrew from long 
survey before start 

(n = 27)

Took survey (n = 676)

Completed provider reliance question (n = 453)

Did not complete 
provider reliance 

question (n = 223)

Figure 1. Study flow diagram describes steps to analytical sample. Abbreviation: EHR, electronic health record.
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their PCP or nephrologist (85%). Approximately half
(56%) reported that they relied primarily on their
nephrologist for medical care, including CKD treatment
and advice, while 23% reported that they relied primarily
on their PCP, 18% relied on all providers equally, and 3%
relied on another specialist provider.

Participants who stated that they primarily relied on
their nephrologists for medical care had been in
nephrology care for a longer time (median, 4.4 [IQR, 2.2-
Kidney Med Vol 2 | Iss 5 | September/October 2020
6.9] years) than those who primarily relied on their PCP
(median, 4.0 [IQR, 1.9-6.2] years), another specialist
provider (median, 3.6 [IQR, 1.8-6.6] years), or all pro-
viders equally (median, 3.1 [IQR, 1.9-5.5] years). More
participants who relied on their nephrologists reported
visiting their nephrologist at least every 6 months (53%)
than those who relied on their PCP (46%), all providers
equally (46%), or another specialist provider (43%). Par-
ticipants who relied on their nephrologists and on all
535



Table 1. Participant Characteristics Stratified by the Provider They Primarily Relied on for Medical Care, Including CKD Treatment
and Advice

Characteristics
Overall
(n = 453)

Nephrologist
(n = 253)

PCP
(n = 104)

Other Specialist
(n = 14)

All Providers
Equally (n = 82)

Sociodemographic
Characteristics

Age, y 71 (12) 70 (12) 73 (11) 75 (10) 71 (13)
Sex
Women 266 (59%) 148 (59%) 63 (61%) 4 (29%) 51 (62%)
Men 187 (41%) 105 (41%) 41 (39%) 10 (71%) 31 (38%)

Race/ethnicity
White 438 (97%) 242 (96%) 102 (98%) 14 (100%) 80 (98%)
Other race/ethnicity 13 (3%) 11 (4%) 1 (1%) 0 (0%) 1 (1%)
Do not know 2 (0.4%) 0 (0%) 1 (1%) 0 (0%) 1 (1%)

Income
<$30,000 146 (32%) 73 (29%) 37 (36%) 7 (50%) 29 (35%)
$30,000-$59,999 114 (25%) 64 (25%) 27 (26%) 4 (27%) 19 (23%)
≥$60,000 82 (18%) 58 (23%) 10 (10%) 1 (7%) 13 (16%)
Missing/refused/do not know 111 (25%) 58 (23%) 30 (29%) 2 (14%) 21 (26%)

Education
<High school 58 (13%) 26 (10%) 15 (14%) 4 (29%) 13 (16%)
High school graduate/GED 301 (66%) 164 (65%) 74 (71%) 8 (57%) 55 (67%)
College graduate 90 (20%) 62 (25%) 15 (14%) 1 (7%) 12 (15%)
Missing/refused/do not know 4 (0.9%) 1 (0.4%) 0 (0%) 1 (7%) 2 (2%)

Employment
Working/looking for work 85 (19%) 56 (22%) 15 (14%) 1 (7%) 13 (16%)
Unemployed 4 (0.9%) 3 (1%) 1 (1%) 0 (0%) 0 (0%)
Retired due to disability 59 (13%) 24 (10%) 17 (16%) 2 (14%) 16 (20%)
Retired 295 (65%) 164 (65%) 68 (65%) 11 (79%) 52 (63%)
Missing/refused/do not know 10 (2%) 6 (2%) 3 (3%) 0 (0%) 1 (1%)

Insurance
Commercial 98 (22%) 59 (23%) 21 (20%) 2 (14%) 16 (20%)
Government/other 4 (0.9%) 4 (2%) 0 (0%) 0 (0%) 0 (0%)
Medicaid 35 (8%) 17 (7%) 9 (9%) 1 (7%) 8 (10%)
Medicare 316 (70%) 173 (68%) 74 (71%) 11 (79%) 58 (71%)

Clinical Characteristics

eGFR, mL/min/1.73 m2 33 (12) 33 (12) 33 (11) 33 (10) 35 (12)
CKD stage
Stage 2 (eGFR = 60) 9 (2%) 5 (2%) 1 (1%) 0 (0%) 3 (4%)
Stage 3a (60 > eGFR ≥ 45) 56 (12%) 30 (12%) 14 (14%) 1 (7%) 11 (13%)
Stage 3b (45 > eGFR ≥ 30) 205 (45%) 110 (44%) 49 (47%) 7 (50%) 39 (48%)
Stage 4 (30 > eGFR ≥ 15) 157 (35%) 89 (35%) 36 (35%) 6 (43%) 26 (32%)
Stage 5 (eGFR < 15) 26 (6%) 19 (8%) 4 (4%) 0 (0%) 3 (4%)

Charlson Comorbidity Index
score

5 [3-7] 5 [3-7] 5 [3-7] 6 [5-9] 5 [3-6]

Cardiovascular disease
Yes 216 (48%) 116 (46%) 53 (51%) 10 (71%) 37 (45%)

Diabetes
Yes 258 (57%) 130 (51%) 69 (66%) 12 (86%) 47 (57%)
Note: Values expressed as mean (standard deviation), median [interquartile range], or number (percent).
Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; GED, general equivalency diploma; PCP, primary care provider;
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providers equally completed a similar number of
nephrology appointments in the previous 2 years (median,
4 [IQR, 3-6] and 4 [IQR, 3-5], respectively) and
completed more appointments than those who relied on
their PCP (median, 3 [IQR, 2-5]) or another specialist
536
provider (median, 3 [IQR, 3-5]). Participants who relied
on their nephrologists completed fewer primary care ap-
pointments in the previous 2 years (median, 8 [IQR, 4-
12]) than those who relied on their PCP (median, 10
[IQR, 6-14]), another specialist (median, 12 [IQR, 8-
Kidney Med Vol 2 | Iss 5 | September/October 2020



Table 2. Characteristics of Participants’ Nephrology Care Stratified by the Provider They Primarily Relied on for Medical Care,
Including Chronic Kidney Disease Treatment and Advice

Characteristics
Overall
(n = 453)

Nephrologist
(n = 253)

PCP
(n = 104)

Other Specialist
(n = 14)

All Providers
Equally (n = 82) P

Years in nephrology
care

3.8 [2.0-6.6] 4.4 [2.2-6.9] 4.0 [1.9-6.2] 3.6 [1.8-6.6] 3.1 [1.9-5.46] 0.06

Self-reported
frequency of
nephrology visits
At least 1×/mo 19 (4%) 14 (6%) 3 (3%) 0 (0%) 2 (2%)
At least every 2 mo 9 (2%) 4 (2%) 2 (2%) 1 (7%) 2 (2%)
At least every 3 mo 109 (24%) 71 (28%) 13 (13%) 2 (14%) 23 (28%) <0.001
At least every 6 mo 225 (50%) 133 (53%) 48 (46%) 6 (43%) 38 (46%)
1×/y 66 (15%) 27 (11%) 20 (19%) 4 (29%) 15 (18%)
When there is a
problem

20 (4%) 3 (1%) 15 (14%) 0 (0%) 2 (2%)

Do not know 5 (1%) 1 (0.4%) 3 (3%) 1 (7%) 0 (0%)
Participant sees PCP
Yes 450 (99%) 250 (99%) 104 (100%) 14 (100%) 82 (100%) 0.50

Participant sees other
specialist provider
Yes 387 (85%) 227 (90%) 82 (79%) 14 (100%) 64 (78%) 0.004

No. of completed
appointments in
past 2 y
Nephrology 4 [3-5] 4 [3-6] 3 [2-5] 3 [3-5] 4 [3-5] <0.001
Primary care 9 [6-13] 8 [4-12] 10 [6-14] 12 [8-19] 10 [6-13] 0.01
Note: Values for categorical variables are given as number (percent); values for continuous variables are given as median [interquartile range].
Abbreviation: PCP, primary care provider.
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19]), or all providers equally (median, 10 [IQR, 6-13];
Table 2).

Participants’ Perceived Patient-Centeredness of

Nephrology Care

Participants’ perceived patient-centeredness of their most
recent nephrology visit was high (median, 3.8 [IQR, 3.4-
4.0] of a highest possible score of 4). Scores on the Patient
Perception of Patient Centeredness scale were higher
among those who relied primarily on their nephrologists
for medical care (median, 4.0 [IQR, 3.6-4.0]) than among
those who relied primarily on non-nephrologist providers
(median, 3.6 [IQR, 3.2-4.0]). Participants who relied
primarily on their nephrologists were more likely to
report that their main problem was “completely” dis-
cussed during their last visit (64% vs 45%), that their
nephrologist “completely” understood the importance of
the reason for their visit (87% vs 67%), “completely”
understood them during the visit (87% vs 65%), and
“completely” cares about them as a person (83% vs 62%;
Table 3).

Characteristics Associated With Participants’
Reliance on Nephrologists

After adjustment, participants who perceived their last
nephrology visit as more patient-centered had higher odds
of reporting that they relied mostly on their nephrologists
(vs other providers) for medical care, including CKD
Kidney Med Vol 2 | Iss 5 | September/October 2020
treatment and advice (odds ratio [OR], 2.63 [95% CI,
1.70-4.09] per 1-point increase in patient-centeredness
score; P < 0.001). Participants’ odds of relying on their
nephrologists (vs other providers) were also higher among
those who had been in nephrology care for more (vs
fewer) years (OR, 1.08 [95% CI, 1.02-1.15] per 1-year
increase; P = 0.02) and those who completed more (vs
fewer) nephrology appointments in the previous 2 years
(OR, 1.16 [95% CI, 1.05-1.29] per 1 additional appoint-
ment; P = 0.005). In contrast, participants who completed
more (vs fewer) primary care appointments in the previ-
ous 2 years had lower odds of relying on their nephrol-
ogists (vs other providers; OR, 0.96 [95% CI, 0.93-0.99]
per 1 additional appointment; P = 0.01). Participants’
sociodemographic and clinical characteristics were not
associated with their reported reliance on nephrologists for
medical care (Table 4).

In adjusted post hoc analyses examining associations
between the component questions of the Patient
Perception of Patient Centeredness scale and participants’
reliance on nephrologists for medical care, 4 of the
5 questions had a statistically significant association
with nephrologist reliance. Participants’ odds of relying
on their nephrologists (vs other providers) were higher
among those who more completely (vs less completely)
agreed that their nephrologists discussed their main
problem during their last visit (OR, 2.06 [95% CI, 1.37-3.12]
per 1-point increase in patient-centeredness score;
537



Table 3. Participants’ Perceived Patient-Centeredness of Their Most Recent Nephrology Visit

Perceived Patient-Centeredness
Questions and Responses Overall

Relied Primarily
on Nephrologist

Did Not Rely Primarily
on Nephrologist P

Composite score 3.8 [3.4-4.0] 4.0 [3.6-4.0] 3.6 [3.2-4.0] <0.001
To what extent was your main problem(s) discussed during your last visit with your kidney doctor?
Not at all 28 (6%) 13 (5%) 15 (8%)
A little 61 (14%) 23 (9%) 38 (19%)
Mostly 100 (22%) 51 (20%) 49 (25%)
Completely 252 (56%) 163 (64%) 89 (45%) <0.001
Refused 1 (0.2%) 0 (0%) 1 (0.5%)
Do not know 11 (2%) 3 (1%) 8 (4%)

Would you say that your kidney doctor knew that this was one of your reasons for coming in during the visit?
No 28 (6%) 18 (7%) 10 (5%)
Do not know 15 (3%) 7 (3%) 8 (4%)
Maybe 16 (4%) 5 (2%) 11 (6%) 0.15
Yes 394 (87%) 223 (88%) 171 (86%)

To what extent did your kidney doctor understand the importance of your reason for the visit?
Not at all 7 (2%) 2 (0.8%) 5 (2%)
A little 19 (4%) 4 (2%) 15 (7%)
Mostly 64 (14%) 25 (10%) 39 (20%) <0.001
Completely 353 (78%) 220 (87%) 133 (67%)
Refused 1 (0.2%) 0 (0%) 1 (0.5%)
Do not know 9 (2%) 2 (0.8%) 7 (3%)

How well do you think your kidney doctor understood you during the visit?
Not at all 8 (2%) 0 (0%) 8 (4%)
A little 18 (4%) 3 (1%) 15 (7%)
Mostly 73 (16%) 30 (12%) 43 (21%) <0.001
Completely 348 (77%) 219 (87%) 129 (65%)
Refused 1 (0.2%) 0 (0%) 1 (0.5%)
Do not know 5 (1%) 1 (0.4%) 4 (2%)

How much would you say that your kidney doctor cares about you as a person?
Not at all 7 (2%) 0 (0%) 7 (4%)
A little 21 (5%) 5 (2%) 16 (8%)
Mostly 78 (17%) 35 (14%) 43 (22%)
Completely 334 (74%) 211 (83%) 123 (62%) <0.001
Missing 1 (< 0.1%) 0 (0%) 1 (0.1%)
Do not know 12 (3%) 2 (0.8%) 10 (5%)
Note: Values expressed as median [interquartile range] or number (percent).

Barrett et al
P < 0.001), that their nephrologists understood the
importance of their reason for the visit (OR, 2.91 [95%
CI, 1.74-4.87] per 1-point increase in patient-
centeredness score; P < 0.001), that their nephrologists
understood them during the visit (OR, 3.01 [95% CI,
1.83-4.96] per 1-point increase in patient-centeredness
score; P < 0.001), and that their nephrologists care
about them as a person (OR, 3.14 [95% CI, 1.94-5.08]
per 1-point increase in patient-centeredness score;
P < 0.001; Fig 2).
DISCUSSION

In this cross-sectional study among patients receiving
longitudinal nephrology care in CKD clinics, only half
the participants reported that they primarily relied on
their nephrologists for medical care, including CKD
538
treatment and advice. Participants who had been in
nephrology care for longer, completed more nephrology
visits in the past 2 years, and perceived their last
nephrology visit as more patient-centered had higher
odds of reporting that they primarily relied on their
nephrologists. These findings lend insight into how
patients with CKD prioritize the medical care and advice
they receive when under the care of multiple providers,
highlighting factors that may inform strategies to
improve care coordination.

To our knowledge, this study is among the first to
examine how CKD patients prioritize medical care provided
by their nephrologists versus non-nephrologist providers.
Prior studies have examined different models of coman-
agement between nephrologists and non-nephrologists20

but they have not asked patients directly about how they
prioritize information from the multiple providers involved
Kidney Med Vol 2 | Iss 5 | September/October 2020



Table 4. Odds of Participants Relying Primarily on Their Nephrologists (vs other providers) for Medical Care, Including CKD
Treatment and Advice

Characteristics
Overall
(N = 453)

Unadjusted Adjusteda

OR (95% CI) P OR (95% CI) P
Age
1-y increase 0.99 (0.97-1.00) 0.07 0.99 (0.96-1.01) 0.19

Sex
Male 187 (41%) Reference 0.91 Reference 0.25
Female 266 (59%) 0.98 (0.67-1.43) 1.30 (0.83-2.02)

Income
<$30,000 146 (32%) 0.41 (0.23-0.74) 0.02 0.81 (0.41-1.63) 0.53
$30,000-$59,999 114 (25%) 0.53 (0.29-0.97) 0.81 (0.41-1.58)
≥$60,000 82 (18%) Reference Reference
Missing/refused/don’t know 111 (25%) 0.45 (0.25-0.83) 0.61 (0.30-1.22)

Education
<High school 58 (13%) Reference 0.02 Reference 0.37
High school graduate/GED 301 (66%) 1.47 (0.84-2.59) 1.11 (0.59-2.09)
College graduate 90 (20%) 2.73 (1.38-5.40) 1.76 (0.79-3.92)
Missing/refused/do not know 4 (1%) 0.41 (0.04-4.18) 0.59 (0.05-7.01)
Employment
Working/looking for work 85 (19%) Reference 0.05 Reference 0.13
Unemployed 4 (1%) 1.55 (0.16-15.6) 1.26 (0.11-14.3)
Retired due to disability 59 (13%) 0.36 (0.18-0.71) 0.38 (0.17-0.84)
Retired 295 (65%) 0.65 (0.39-1.07) 0.84 (0.45-1.56)
Missing/refused/do not know 10 (2%) 0.78 (0.20-2.97) 1.53 (0.32-7.18)

Time seeing a nephrologist
1-y increase 1.10 (1.04-1.16) 0.002 1.08 (1.02-1.15) 0.02

No. of nephrology visits in past 2 y
1-visit increase 1.21 (1.11-1.33) <0.001 1.16 (1.05-1.29) 0.005

No. of primary care visits in past 2 y
1-visit increase 0.96 (0.93-0.98) 0.002 0.96 (0.93-0.99) 0.01

CKD stage
Stage 2 or 3 (eGFR ≥ 30) 270 (59%) Reference 0.17 Reference 0.24
Stage 4 (30 > eGFR ≥ 15) 157 (35%) 1.13 (0.76-1.68) 0.83 (0.53-1.32)
Stage 5 (eGFR < 15) 26 (6%) 2.34 (0.95-5.75) 2.11 (0.71-6.28)

Comorbidity index score
1-unit increase 0.97 (0.90-1.05) 0.47 1.04 (0.94-1.14) 0.47

Perceived patient centeredness
1-unit increase 2.91 (1.95-4.34) <0.001 2.63 (1.70-4.09) <0.001
Abbreviations: CI, confidence interval; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; GED, general equivalency diploma; OR, odds ratio.
aMutually adjusted for age, sex, income, education, employment, years in nephrology care, number of nephrology visits in the past 2 years, number of primary care visits
in the past 2 years, CKD stage, comorbidity index score, and perceived patient-centeredness.
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in managing their medical care. A recent systematic review
studying patterns of primary care delivery among patients
receiving dialysis found that a majority of dialysis patients
regarded their nephrologists as the primary source of their
health care.21 Additionally, studies of dialysis modality
choice suggest that patients place a high value on nephrol-
ogists’ treatment recommendations.22-24 In contrast, our
findings in patients with less advanced CKD suggest that
patients who have not yet initiated kidney replacement
therapy still rely heavily on their non-nephrologist pro-
viders for medical care and CKD treatment and advice.

In this study, participants who were in nephrology care
longer and who completed more nephrology visits in the
previous 2 years were more likely to rely on their ne-
phrologists for medical care. Given the often long-term
Kidney Med Vol 2 | Iss 5 | September/October 2020
relationships that patients establish with their PCPs,25

differences in patients’ reliance on nephrologists versus
other health care providers may reflect the extent to which
they had time to form trusting relationships with their
nephrologists compared with their PCPs. PCPs play a
critical role in supporting the complex care needs of pa-
tients with CKD, especially earlier in the CKD trajectory
when primary care efforts are focused on managing risk
factors such as hypertension and diabetes and when care
may be less exclusively focused on nephrology.26 How-
ever, PCPs have identified several barriers to comanaging
patients alongside nephrologists, including suboptimal
PCP-nephrologist communication.8

Given the shortage of nephrologists available to care for
the growing population of patients with CKD,26 efforts to
539
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Figure 2. Adjusted odds of participants relying on their nephrologists (vs other providers) for medical care, including chronic kidney
disease treatment and advice, by component Patient Perception of Patient Centeredness questions. Adjusted for age, sex, income,
education, employment, years in nephrology care, number of nephrology visits in the past 2 years, number of primary care visits in the
past 2 years, chronic kidney disease stage, and comorbidity index score.
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optimize CKD comanagement are needed to ensure that all
patients receive guideline-concordant care. Previous
studies demonstrated the effectiveness of multidisciplinary
team care that incorporates both nephrology and primary
care in CKD management.27-29 Although both PCPs and
nephrologists seem to desire this comanagement, they may
lack alignment on goals of care,30 potentially contributing
to the delivery of conflicting or inconsistent advice to
patients. It may take time for patients to cultivate the type
of trusting relationship with their nephrologists that they
may already have with their PCPs, and our findings suggest
that efforts to establish this relationship earlier may help
patients prioritize the CKD treatment and advice they
receive from their nephrologists.

Participants perceived their most recent nephrology
visits to be highly patient-centered, and those who rated
their visits as more patient-centered were more likely to
rely on their nephrologists for medical care. Specific as-
pects of patient-centeredness that differed between par-
ticipants who did and did not rely on their nephrologists
included their perceptions that their nephrologists cared
about them as a person, understood the importance of
their reason for the visit, understood them during the visit,
and discussed their main problem during the visit.

Previous studies in other areas have found that patients
who perceived their visits with health care providers as
patient-centered were less likely to avoid treatment, avoid
visits, and discontinue visits.31-34 Person-centered care,
540
which expands on the concept of patient-centered care by
recognizing that patients’ preferences and care needs
change over time and invites patients to codesign and
coproduce their health services alongside their care team,
may also be an important aspect of care to capture in future
studies to better understand how a more collaborative
approach to kidney care could improve patients’ engage-
ment with their nephrologists’ treatment recommenda-
tions.35 Still, our findings reinforce the importance of
patient-centeredness as a key element of nephrologist-
patient communication that affects how patients priori-
tize information in the context of complex chronic disease
care.

Limitations of our study deserve mention. First, we
studied patients within a single health system in Pennsyl-
vania. The Geisinger population is largely white and rural,
and perspectives in other populations may differ. Second,
participants who opted to complete the long questionnaire
were younger, more educated, and more commercially
insured and had a higher prevalence of cardiovascular
disease than those who completed only the short ques-
tionnaire, and this self-selection may affect the generaliz-
ability of our findings. Third, although we assessed
participants’ number of completed primary care visits in
the previous 2 years, we did not include more compre-
hensive assessments of participants’ relationships with
their PCPs, such as perceived patient-centeredness. It is
possible that participants’ interactions with their other
Kidney Med Vol 2 | Iss 5 | September/October 2020
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providers, PCPs in particular, could contribute to our
findings. We also did not ask participants about their
reliance on other health care professionals, such as nurses
or dieticians. Fourth, participants perceived an overall
high degree of patient-centeredness, which leaves a
marginal amount of room for improvement. However,
our findings indicate that a small improvement would
still meaningfully benefit the patient-nephrologist rela-
tionship. Further, interviews were not routinely con-
ducted immediately after participants’ visits with their
nephrologists, so participant recall bias may have also
influenced our patient-centeredness findings. Finally,
the cross-sectional nature of our study precludes causal
inferences. Nonetheless, our findings provide new
insight into patients’ prioritization of nephrologist-
recommended CKD care.

In summary, although many patients with CKD relied
on their nephrologists for medical care, including CKD
treatment and advice, many did not. Those who received
longer and more frequent nephrology care and those who
perceived their nephrology visits to be more patient-
centered were more likely to rely on their nephrologists.
Efforts to improve comanagement with patients’ other
trusted providers, particularly in primary care, and efforts
to establish trusted and patient-centered nephrology care
could help optimize multidisciplinary care strategies that
promote patients’ adherence to nephrologists’ treatment
recommendations.
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Barrett et al
Conclusion: Having nephrology care for longer, having more nephrology visits in the 
previous two years, and having a more patient-centered interaction with their nephrologist 
are reasons that patients are more likely to rely on a nephrologist for medical and treatment 
advice. 
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decision-making: which health care professionals do patients rely on for CKD 
treatment and advice?
Kidney Medicine, 2020
Visual Abstract by Denisse Arellano, MD

Which health care professionals do patients rely 
on for CKD treatment and advice?

Methods and Cohort

Cross -sectional study

Adults receiving 
nephrology care in 
Pennsylvania

CKD G3 -G5
Not on dialysis
n = 453

Telephone 
questionnaire

Electronic Health 
Records

Findings
Patients’ reliance on
healthcare provider 
for medical care

56%

23%

18%

Nephrologists

All providers 
equally

Primary care 
providers

Those relying on nephrologists were 
more likely to have:

Longer 
nephrology care 

More nephrology 
visits in the 
previous 2 years

More patient -
centered 
interaction 

Odds Ratio
(95% CI)

1.08
(1.02 – 1.15)

1.16
(1.05 – 1.29)

2.63
(1.07 – 4.09)

@deniise_am
Kidney Med Vol 2 | Iss 5 | September/October 2020 542.e1


	Advanced CKD Care and Decision Making: Which Health Care Professionals Do Patients Rely on for CKD Treatment and Advice?
	Methods
	Study Design and Participants
	Study Setting
	Participant Sociodemographic Characteristics
	Participant Kidney Function and Comorbid Conditions
	Participants’ Nephrology Care, Care by Other Providers, and Reliance on Nephrologists
	Participants’ Perceived Patient-Centeredness of Nephrology Care
	Statistical Analysis

	Results
	Participant Sociodemographic and Clinical Characteristics
	Participants’ Nephrology Care, Care From Other Providers, and Reliance on Nephrologists
	Participants’ Perceived Patient-Centeredness of Nephrology Care
	Characteristics Associated With Participants’ Reliance on Nephrologists

	Discussion
	Supplementary Material
	References


