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BACKGROUND: Effective co-management of patients
with chronic kidney disease (CKD) between primary care
physicians (PCPs) and nephrologists is increasingly rec-
ognized as a key strategy to ensure the delivery of efficient
and high-quality CKD care. However, the co-management
of patients with CKD remains suboptimal.
OBJECTIVE: We aimed to identify PCPs’ perceptions of
key barriers and facilitators to effective co-management of
patients with CKD at the PCP-nephrology interface.
STUDY DESIGN:Qualitative study
SETTING AND PARTICIPANTS:Community-based PCPs
in four US cities: Baltimore, MD; St. Louis, MO; Raleigh,
NC; and San Francisco, CA
APPROACH: We conducted four focus groups of PCPs.
Two members of the research team coded transcribed
audio-recorded interviews and identified major themes.
KEY RESULTS: Most of the 32 PCPs (59% internists and
41% family physicians) had been in practice for > 10 years
(97%), spent≥ 80%of their time in clinical care (94%), and
practiced in private (69%) ormultispecialty grouppractice
(16%) settings. PCPsmost commonly identified barriers to
effective co-management of patients with CKD focused on
difficulty developing working partnerships with nephrol-
ogists, including (1) lack of timely adequate information

exchange (e.g., consult note not received or CKD care plan
unclear); (2) unclear roles and responsibilities between
PCPs andnephrologists; and (3) limited access tonephrol-
ogists (e.g., unable to obtain timely consultations or easily
contact nephrologists with concerns). PCPs expressed a
desire for Bbetter communication tools^ (e.g., shared elec-
tronic medical record) and clear CKD care plans to facili-
tate improved PCP-nephrology collaboration.
CONCLUSIONS: Interventions facilitating timely ade-
quate information exchange, clear delineation of roles
and responsibilities between PCPs and nephrologists,
and greater access to specialist advice may improve the
co-management of patients with CKD.

KEY WORDS: chronic kidney disease; primary care; nephrology; co-

management; qualitative research.
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INTRODUCTION

Chronic kidney disease (CKD) is an important public health
problem that is associated with considerable morbidity, mor-
tality, and health care costs.1,2 Patients with CKD often have
multiple co-morbid conditions that are managed by multiple
providers across various settings, often without clear commu-
nication between providers.3 This decentralized system can
lead to fragmented care that adversely affects patients’ health
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and the provision of efficient and high-quality care to mitigate
patients’ risks of CKD progression (e.g., delayed care, unnec-
essary and/or inappropriate tests, or medical errors).4

Effective co-management of patients with CKD is increas-
ingly recognized as a key strategy to ensure the delivery of
efficient, high-quality, and safe care and has been shown to
contribute to greater rates of assessment and treatment of
patients’ CKD risks.4–9 Primary care and nephrology pro-
viders are two key participants responsible for managing
patients’ risks for CKD progression and CKD-related compli-
cations, and desire improved co-management of patients with
CKD.10 While previous studies have characterized the quality
and barriers to coordination of care between primary care
physicians (PCPs) and specialists,11,12 the barriers to co-
management of patients with CKD specifically between pri-
mary care and nephrology providers have not been well-
characterized or explored in-depth, particularly among US
providers, and the presence of unique barriers to integrated
care at the nephrology-primary care interface is unknown.
The goal of this study was to identify PCPs’ perceptions of

key factors contributing to suboptimal co-management of pa-
tients with CKD among a diverse group of PCPs in the United
States of America.

METHODS

We conducted four focus groups with a total of 32 PCPs (8
PCPs per group) to identify their (1) perceived barriers to
successful nephrology referral and effective co-management
of patients with CKD with nephrologists and (2) views of
potential tools and resources which could improve the co-
managed care of CKD.

Study Participants

A sample of PCPs from four US cities (Baltimore,MD; St. Louis,
MO; Raleigh, NC; and San Francisco, CA) was recruited by
Baltimore Research to participate in the focus groups. Baltimore
Research recruits providers from an internal list of physicians
who have previously participated in research studies and uses a
variety of methods such as phone, fax, email, and/or referral to
reach out to potential participants. To be eligible to participate in
the study, respondents needed to be in active clinical practice in
primary care (including practice at least one half day per week
and care for > 40 patients monthly), spend the majority of their
clinical time delivering outpatient primary care, and care for
patients with CKD. To obtain a study sample representing PCPs
from different specialties (i.e., family practice and internal med-
icine); practice settings (i.e., community-based and university/
medical school-based practice); and genders (i.e., male and fe-
male) and PCPs who were racially/ethnically diverse (i.e., includ-
ed providers identifying as Black/African American, Hispanic/
Latino, Native American, Native Hawaiian or Other Pacific
Islander), we set quotas for the minimum number of PCPs that
should be represented in each of above specified groups. Written

consent was obtained from all participants, who received a mon-
etary incentive for their participation. The Johns Hopkins Medi-
cine Institutional Review Board approved the study protocol.

Data Collection

The focus groups were conducted between April and June 2015.
Each 90-minute focus group session began with a self-
administered questionnaire to obtain physicians’ demographic
and practice characteristics, and to assess the physicians’ comfort
with the management and education of their patients with CKD.
An investigator (RCG), a general internist and health services
researcher with expertise in qualitative methods,13–15 conducted
all sessions using a semi-structured question guide developed by
the National Kidney Foundation Education Committee. The
question guide consisted of open-ended questions with the goal
of identifying PCPs’ perceived barriers and facilitators to ne-
phrology referral and co-management of patients with CKD
(Textbox). Detailed notes were taken during the focus group
session and the focus group guide (i.e., questions and prompts)
for subsequent groups was modified in an iterative fashion to
address emerging themes. Data collection continued until the-
matic saturation was achieved (i.e., no new themes identified).
The focus groups were also audiotaped and transcribed verbatim
for thematic content analysis.16

Textbox Focus group questions

• Describe your experience with referring a patient to a nephrologist,
both during the referral process and collaborating with the nephrologist.
• What challenges do you experience with referring a patient to
nephrology? What challenges do you experience in collaborating with
nephrology?
• Please describe resources, tools, or features of your practice that make
it easier for you to refer a patient to nephrology or collaborate with your
patients’ nephrologist?
• What would you find helpful in referring your patients to a
nephrologist or collaborating with your patients’ nephrologist?

Analysis

We used content analysis to analyze the focus group discussions.
Two members (RCG, YL) of the research team independently
reviewed the initial two focus group transcripts to iteratively
develop a coding scheme using an inductive approach (i.e., codes
emerged from the text and were not predefined) that represented
the relevant concepts addressed during the focus group discus-
sions.16,17 The codes were descriptive labels assigned to text
segments of varying sizes that described the challenges PCPs
face in co-managing patients with CKD with nephrologists (e.g.,
lack of timely information exchange or difficulty scheduling
patients with nephrologists in a timely fashion), as well as their
views on what would be helpful in improving the co-managed
care (e.g., ability to more easily contact nephrologist). The two
investigators reviewed and jointly agreed on the final coding
scheme that they then applied to all of the transcripts. Any
emergent codes were reviewed and subsequently added to the
final coding scheme. Similar codes were then grouped together
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into broader conceptual categories to develop a final list of major
themes and subthemes regarding PCPs’ perceptions of barriers
and facilitators to effective co-management of patients with
CKD. ATLAS.ti version 5.0. (ATLAS.ti GmbH, Berlin, Germa-
ny) was used for data management.

RESULTS

A total of 32 PCPs (59% internists and 41% family physicians)
participated in the four focus group sessions. The participating
physicians were 41% female, 66% White, 6% African Amer-
ican, 6% Hispanic, and 16% Asian. Most had been in practice
for > 10 years (97%), spent ≥ 80% of their time in clinical care
(94%), and practiced in a private (69%) or multispecialty
group practice (16%) settings. All physicians reported using
electronicmedical records (EMRs) entirely or in part, and 54%
reported following CKD guidelines (Table 1).

PCPs’ Perceived Barriers to Nephrology Referral
and Co-management

PCPs identified five key barriers to timely nephrology referral
and effective co-management of patients with CKD (Table 2).
Lack of Timely and Adequate Information Exchange.Many
PCPs reported not receiving consultative notes from
nephrologists at all or in a timely fashion. This often resulted

in patients being the conduit for facilitating information
exchange from the nephrologist to the PCP regarding the
CKD care plan (e.g., medication changes, recommended
timing of follow-up visits, and test results). A PCP stated,

…well the note back from the specialist, in this case the
nephrologist, may or may not make it back to
you....I’ve had biopsies done on these people and I’ll
see the patient and they say ‘yeah they did x, y, z’ and
I’m like oh really? Then I’m the one looking like an
idiot in front of them.They felt that Bwe [providers] are
still working in our silos,^ and this fragmented health
care system may contribute to medication errors and
duplication of tests. A PCP stated,

I’ll just draw it [labs] myself because I can’t get [them].
Because I mean you can only have so much time in a day
to chase something.Information exchange between ne-
phrologists and PCPs was noted to be even more chal-
lenging among patients on dialysis. A PCP commented,

These are often our most complex patients and sickest
patients [dialysis patients], yet there’s this black hole they
fall into and when they pop out you have no idea what’s
been going on with them.PCPs also raised concerns
regarding the comprehensiveness of the consultative
notes, which sometimes lacked clear plans for various

Table 1 Participant Characteristics (n = 32)

Total

Age, mean years (SD) 53 (8)
Female, n (%) 13 (41)
Race/ethnicity, n (%)
White 21 (66)
Black/African American 2 (6)
Hispanic/Latino 2 (6)
Asian 5 (16)
Other 2 (6)

Medical specialty, n (%)
Internal medicine 19 (59)
Family practice 13 (41)

Training, n (%)
Doctor of Medicine (MD) 30 (94)
Doctor of Osteopathic Medicine (DO) 2 (6)

Number of years in practice, n (%)
< 10 years 1 (3)
11–15 years 8 (25)
> 15 years 23 (72)

Percent clinical time, median (IQR) 98 (88–100)
Practice setting, n (%)
Solo private practice 10 (31)
Single specialty group private practice 12 (38)
Multispecialty group practice 5 (16)
University hospital or medical school 2 (6)
Community hospital 2 (6)
Government health care facility 1 (3)

Number of patients per week
≤ 100 20 (62)
> 100 12 (38)

Number of CKD patients per week
≤ 10 10 (31)
> 10 22 (69)

100% electronic medical record use, n (%) 23 (72)
Reported following CKD guidelines, n (%) 17 (54)

n number of participants, CKD chronic kidney disease

Table 2 Primary Care Providers’ Perceived Barriers to Nephrology
Referral and Co-management

Major themes Subthemes

Barriers
Lack of timely adequate

information exchange
Lack of information exchange
Lack of comprehensive
consultative notes

Limited access to nephrologists Unable to obtain timely
consultations
Unable to easily contact
nephrologist

Unclear delineation of roles and
responsibilities

Providers’ lack of clarity
regarding roles
Expectations of referral not met
Patients unclear of nephrology
role

Poor working relationships with
nephrologist

Difficulty establishing good
consultative relationship
Perceived lack of respect from
specialists

Patients’ lack of trust/established
relationship with nephrologists

Patients sometimes prefer PCP
handle most care
Patients’ lack of trust with
nephrologists

Facilitator
Refer to nephrologists with whom

you have a good consultative
relationship

Refer to small number of
specialists
Nephrologists easily accessible

Timely adequate information
exchange

Comprehensive consultative
notes
Timely information exchange
(i.e., shared EMR)
PCP ensures nephrologist has
necessary information
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aspects of CKDcare. Thiswas particularly concerning for
PCPs who were less familiar with the commonly pre-
scribed medications in CKD. A PCP commented,

…some of the medications that the nephrologists use I
don’t use. I mean I don’t start [the patient] on it, but when
they refer back I don’t know how long I’m supposed to
keep them on the medications or is it safe. The last thing
that as a primary care physician I want to do is hurt my
patient. By not knowing that oh, you shouldn’t have kept
them on that, well I didn’t know that. You didn’t tell me.
There’s no note.Some PCPs felt nephrologists may fail to
recognize that PCPs may not be familiar with all aspects
of the management of advanced CKD and CKD-related
complications, such as metabolic acidosis.

Limited Access to Nephrologists. Some PCPs described
challenges obtaining nephrology consultations in a timely
fashion due to a shortage of nephrologists in their area and/
or insurance restrictions. A PCP noted,

There is still a shortage of nephrologists. Just getting in
to see one sometimes, it can be a matter of a couple of
months sometimes, especially if you want something
acutely.Another provider commented,

…you’re going to have some access issues,…because
they[insurance carriers] just haven’t contracted with
enough nephrologists or the nephrologists are not geo-
graphical ly in a convenient place for that
patient...Many PCPs also noted their frustration with
being unable to easily contact nephrologists with issues
or concerns regarding patients’ CKD care, which may
contribute to significant delays in patient care.

I’m always calling saying, if you just tell me send me
an e-mail because I have to call you each time…

Unclear Delineation of Roles and Responsibilities. Most
PCPs also reported a lack of clarity regarding roles and
responsibilities. They felt that the responsible party for
managing each aspect of CKD was not explicitly
documented in the nephrologists’ notes. A PCP stated,

And I don’t feel like the nephrologists do a very good
job of like sending [a consult note]- - to me to say I’m
following her, you’re following her, is somebody fol-
lowing her.Some PCPs also described that, despite
providing the nephrology team with appropriate and
adequate information regarding the reason for referral,
their referral question was not always addressed by the
nephrologist. A PCP commented,

I give them the referral, they [the patient] may have the
same piece of paper I sent electronically to the doctor,

and I don’t know if they read my question because it
doesn’t get answered. And it’s very frustrating…In
addition, some PCPs were frustrated by occasions
when referring a patient to a nephrologist for either a
one-time consultation and/or to establish a co-
management relationship, the nephrologist would as-
sume the primary care role of the patient. This could
include subsequently making referrals to other special-
ists for secondary diagnoses without notifying the PCP.
A PCP reported,

… the common complaint that I would hear is once you
refer your patient [there] that patient disappears.PCPs
also described that patients were often unclear of the
role of the nephrologist, so it was often difficult to have
patients keep follow-up nephrology appointments.

…they [patients] also spent $60 and they’re like why
don’t you just do that? He [the nephrologist] didn’t do
anything that you didn’t do.

PoorWorking Relationships with Nephrologists. Some PCPs
described difficultly establishing new effective consultative
relationships with nephrologists, including finding
nephrologists who were accessible to consultations and
urgent questions, provided them with informative consult
notes in a timely fashion, and were respectful of their
questions. For example, some described receiving
complaints about the timing of the referrals, both for
referring too early and/or too late. Some also commented that
nephrologists did not know how to relate to primary care,
particularly when collaborating with nephrologists at academ-
ic medical centers. One PCP commented,

…they just don’t get the relationship. They really don’t
understand it…you guys don’t even say thank you. I’m
referring my patient to you. You do not give me the
third degree or say what I have to do….if we’re going
to jump through hoops [for you] to see my patient then
okay, I’ll send my patient somewhere else. You can’t
do that in private practice so the nephrologist or any
specialist is not going to do that. They’re going to send
a note, they’re going to say thank you for sending your
very lovely [patient]...Another commented,

…but I can tell you that a lot of times even though I’m
extremely well-trained, [to the nephrologist] I’m [the]
stupid primary care doctor who doesn’t seem to know
anything…

Patients’ Lack of Trust and/or Established Relationship with
Nephrologists. Some PCPs described that patients’ lack of
trust or an established relationship with their nephrology pro-
viders was a barrier to effective co-management. Patients’
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often preferred to see their PCP rather than the nephrologist or
to get their PCPs’ approval regarding medication changes,
which resulted in delays in care. A PCP reported,

[The patient states] I don’t want to go any place if I can
just stay here.Another described,

And a lot of patients will just ignore what the specialist
says because they trust their primary care doctor, and
so you find out…six months later that they were sup-
posed to be taking something different as far as the
nephrologist was concerned.

PCPs’ Perceived Facilitators to Nephrology
Referral and Co-management

PCPs described referring to a small number of nephrologists
with whom they had a good consultative relationship, specif-
ically those providers who were easily accessible, offered
timely appointments, and provided comprehensive care plans.
A PCP commented,

… if I’m really worried about something, I text the
nephrologist I know real well and say…this is what’s
going on, it’s in the record, and they get in.They felt
that prompt, adequate information exchange was the
key to improving co-management of patients with
CKD, which was facilitated by a shared EMR. A
provider commented,

I think for me the most important thing would be just
having a shared EMR where you can just look up that
encounter very quickly.PCPs also agreed that the con-
sultative notes should have a clear and thorough CKD
care plan. For example, if the patient has metabolic
acidosis, the note should include the diagnosis, the
treatment, and the management goal. A PCP stated,

Well the first thing is send us the notes back on these
patients and clarify is this medication meant to be life-
long, one month, two weeks, or whatever. Specify
some type of treatment plan...They also noted that
bidirectional exchange of information was important.

DISCUSSION

In this qualitative study of community-based PCPs, we iden-
tified several key barriers to effective co-management between
PCPs and nephrologists for patients with CKD, including lack
of timely adequate information exchange, unclear delineation
of roles and responsibilities, limited access to nephrologists,
poor working relationships with nephrologists, and patients’

lack of established relationships with nephrologists. While the
importance of effective partnerships between primary care and
nephrology is well-recognized, few studies have explored in-
depth PCPs’ experience with co-managing patients with ne-
phrologists.8,10,13,18 This study identifies key modifiable bar-
riers that exist to effective co-management of patients with
CKD. The findings from this study can inform interventions to
improve the efficiency, quality, and safety of co-managed care
of CKD, and are also generalizable to other chronic illnesses.
The PCPs in our study identified poor information ex-

change as a key barrier to co-management of patients with
nephrologists; this is consistent with findings of prior studies
assessing the co-management of patients between PCPs and
specialists.11,13,19,20 While many specialty and primary care
practices have EMRs, many EMRs lack interoperability and
relatively few real-time health information exchanges current-
ly exist. These limitations prevent providers from efficiently
sharing information across health systems. This, in turn, cre-
ates a barrier for PCPs and specialists to easily communicate
with one another and to have the necessary information to
facilitate clinical decision-making during the patient visit. The
development of EMRs with interoperability and robust health
information exchange infrastructure and supports to facilitate
the exchange of key information in a clear and concise format
may allow providers to easily access and reconcile information
(e.g., visit notes, medication lists, and test results) from other
health care sites. This could have tremendous potential in
improving coordination of care, as well as patient care and
outcomes.21–24 In the absence of these tools, efforts are needed
to increase providers’ adoption and efficient use of existing
strategies to enhance timely information exchange, such as the
integration of collaboration tools within EMRs.
The findings in our study also reinforce prior work empha-

sizing that effective integration of primary and specialty care
requires that there be a shared understanding of whom is
responsible for different aspects of care. This is particularly
important for CKD, where there can be significant overlap in
roles and responsibilities between PCPs and nephrologists for
various aspects of CKD care (i.e., hypertension or lipid man-
agement).8,13,18,23,25 In addition, PCPs need better access to
specialists’ advice. There are several promising approaches
that directly address PCPs’ desire for role clarity and timely
communication with specialists, including electronic consul-
tations (i.e., e-consults or e-referrals), the use of referral and
consult protocols/templates, and care coordination agree-
ments.4,26–29 Many of these tools have been applied to CKD.
Electronic consultation is a tool within the EMR in which

PCPs can pose a clinical question to specialists, who then can
answer the consult question based on chart review, request
more information, or approve a face-to-face specialty clinic
appointment. This approach has been increasingly adopted by
health care systems and has been shown to improve the
timeliness and efficiency of specialty care.26,30–32 In the US
Veterans Health Administration, e-consults are heavily utilized
and its success is largely due to its integration within the

1232 Greer et al.: Barriers to Co-management of CKD JGIM



existing EMR which made it convenient and easy for pro-
viders to use. Also, each specialty had the flexibility to deter-
mine how it would triage and assign responsibility for submit-
ted e-consults.33 In the absence of electronic systems, the
Renal Physicians Association has also developed nephrology
referral protocols which have been shown to improve the co-
managed CKD, including (1) referring physician templates to
help clarify the reason for referral and requested consultation
relationship (i.e., opinion only vs. co-management) and (2)
post-consult letter templates to help facilitate communication
of key CKD care plans and to clarify who is responsible for the
different aspects of CKD care.8,34 Both electronic consulta-
tions and referral protocols have generally been well-received
by PCPs and are felt to improve co-management of patients
with specialists; however, there is some concern on the part of
both PCPs and specialists related to increased workload bur-
den.8,27,35 More research is needed to evaluate the effective-
ness of these approaches in improving co-management, clin-
ical outcomes, and cost of care across diverse practice settings.
Care coordination agreements (CCAs), which are written

agreements to clearly define roles and responsibilities of PCPs
and specialists, are another approach to help address PCPs’
perceived barriers to co-management. These agreements for-
malize how physicians work together at all phases of their
interaction, including the (1) pre-consult phase (i.e., PCP
provides appropriate and accurate information and prepares
patients, nephrologist review and triage); (2) consult (PCP
clearly states reason for referral, nephrologist provides appro-
priate and adequate information in a timely fashion); and (3)
co-management (both parties agree on who manages different
aspects of CKD care, exchange notes in a timely fashion, and
notify each other of changes in patients’ health status, hospi-
talizations, etc.).36 CCAs, endorsed by the American College
of Physicians,37 have been adopted by a diverse group of
primary care practices to improve the co-management of pa-
tients with specialists, including the co-management of pa-
tients with CKD.38 While evidence is limited regarding the
effectiveness of CCAs in improving care coordination and
patient outcomes, those who have implemented CCAs report
improvement in care delivery.36

Improving PCPs’ knowledge of CKD guidelines may
also improve timeliness of nephrology referrals and PCP-
nephrology collaboration. Over half of the PCPs in our
study endorsed following any guidelines related to CKD;
however, few providers specifically cited referring to
CKD-specific guidelines such as Kidney Disease Improv-
ing Global Outcomes (KDIGO) Clinical Practice Guide-
lines for the Evaluation and Management of CKD6 or the
National Kidney Foundation Kidney Disease Outcomes
Quality Initiative (KDOQI).39 This finding is supported
by our study as well as others, reporting PCPs’ lack of
awareness and familiarity with CKD guidelines.40,41 Ef-
forts to promote greater PCP awareness and familiarity
with CKD guideline may facilitate improved care
coordination.9

Some of the PCPs in our study did not feel respected when
interacting with nephrologists. This is consistent with prior
work describing PCPs’ perceived lack of respect from special-
ists, a general negative attitude towards the discipline of pri-
mary care, and a lack of recognition of PCPs’ clinical exper-
tise.42 Poor working relationships with specialist may influ-
ence PCPs’ referral decisions and negatively impact patient
care. PCPs reported referring to nephrologists in which they
had good consultative relationships (e.g., could easily access
and received timely and adequate consultative notes). Efforts
to promote referrals and strengthen relationships with special-
ists who are Bgood neighbors^ (i.e., are easily accessible and
send back a comprehensive consultative note in timely fash-
ion) could also improve the integration of care for patients.4 In
addition, greater emphasis on integrated care within medical
education, training, and certification as well as the important
role PCPs play in the health care system may better equip
PCPs and specialists to deliver integrated care to their patients
with CKD.4

Improving the co-management of patients between spe-
cialists and PCPs will require greater investment in care
coordination activities. Activities related to coordination
of care that take place outside the patient visit are not
reimbursed. Similarly, physicians do not have sufficient
staff or time to invest in coordination of care, and if they
do, the provider bears the burden of the costs. The Veterans
Health Administration is an example of a health system that
has made substantial investments to improve the delivery of
specialty care by implementing several initiatives that target
multiple barriers to integrated care at the specialty-primary
care interface, including (1) e-consults to improve PCPs’
access to specialist advice; (2) Specialty Care Access
Networks-Extension for Community Healthcare Outcomes
(SCAN-ECHO), in which specialists lead multisite video-
conferencing sessions with PCPs that include case-based
learning and knowledge sharing to improve PCPs’ clinical
expertise in the specialty area; and (3) Specialty Care Neigh-
borhoods (SCNs), team-based specialty care models for
conditions such as heart failure.43 The evaluation of these
strategies is currently ongoing. Payment reform and finan-
cial incentives to facilitate coordination of care (e.g., ACO,
bundle payments) and greater adoption of multidisciplinary
care approaches, such as the patient-centered medical home
(e.g., provision of dedicated care coordination staff), could
also have a dramatic impact on improving the receipt of
coordinated and comprehensive care for patients with
CKD and other chronic illnesses.4,25,37

The limitations of the study deserve mention. While we
aimed to obtain the perspectives of a diverse set of PCPs, the
barriers and facilitators identified in our study may not capture
all the barriers PCPs experience in the referral and co-
management of patients with CKDwith nephrologists, includ-
ing the views of nurse practitioners and physician assistants
who represent a growing proportion of primary care clinicians,
as well as PCPs practicing in practice settings not as well
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represented in our study population (e.g., academic medical
centers). However, the practice settings of PCPs in our study
sample were similar in distribution to practice settings of PCPs
nationally (private practice and multispecialty group practice:
85% vs. 88–93%, respectively).44 Additionally, we aimed to
capture perspectives of PCPs practicing in various settings and
geographic locations; however, our study was not designed to
compare differences between groups. Finally, we did not
sample nephrologists and patients in our study. Studies of
nephrologists and patients may also lead to further insights
on key barriers and facilitators to effective referral and co-
management of patients with CKD. Studies addressing these
weaknesses may inform the development, generalizability,
and uptake of effective interventions.
In conclusion, PCPs identified several key challenges to

effective co-management for patients with CKD that were also
generalizable to other chronic illnesses. Development and
greater adoption of effective collaborative tools facilitating
timely adequate information exchange, clear delineation of
roles and responsibilities between PCPs and specialists, and
greater access to specialist advice may improve the quality,
efficiency, and safety of patient care.
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