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Within the past few years there has been a tremendous upsurge of interest in issues related to nephrology fellowship training; there are close to 10-fold
more published articles about this in the past 5 years
than in the previous 50. There is good reason for such
attention: we are, and have been for several years,
approaching a critical juncture in the manner in
which we recruit, teach, and fund nephrology trainees. A variety of forces are driving this “perfect
storm” and include the following.
1. Increasing clinical workload. The U.S. chronic
kidney disease (CKD) and dialysis population is
growing, and taken together, exceeds the ability of the
current nephrology workforce to provide comprehensive renal care (1,2). Added to this is the likelihood
that formerly uninsured patients with CKD will be
identified upon institution of the Patient Protection
and Affordable Care Act. Improved efforts to recognize CKD, which is underdiagnosed and undertreated (3), will also likely increase the nephrologist’s
workload. Notably, nephrology workforce concerns
are not unique to the United States, having been
reported in Spain (4), Italy (5), Sub-Saharan Africa (6),
and elsewhere.
2. Diminished interest in nephrology as a career
choice. The number of U.S. medical graduates going
into nephrology has steadily declined for the past
decade and, as a proportion of total trainees, is less
than any other internal medicine subspecialty (1,2).
The reported reasons for this include minimal nephrology exposure, unstimulating renal coursework,
disheartening inpatient experiences, perception of a
suboptimal work-life balance, generational learning
differences, and lack of exposure to more attractive
areas of nephrology such as outpatient general nephrology clinics, critical care nephrology, interventional nephrology, and transplantation. In addition,
concerns exist over whether the international medical
graduate pipeline, which is vitally important to the
U.S. nephrology workforce, can be sustained.
3. The changing nature of nephrology care. Dialysis, and to some extent CKD, care is evolving to be
more protocol-driven and dependent on nonphysician healthcare providers. Increased restrictions are
being placed on tests ordered and therapy provided.
Although such changes may be necessary and ultimately beneficial to the patient, they may also contribute to decreased interest in nephrology and job
dissatisfaction (7).
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4. Increased requirements for nephrology training
programs. In an effort to improve the quality of graduates, the Accreditation Council for Graduate Medical
Education has mandated that training programs increase focus on developing and assessing milestones
and outcomes. This, along with other regulations such
as more restrictive duty-hour requirements, has substantially increased the administrative workload of
training program directors and program staff.
Whether or not such regulations will improve health
care is unknown because supporting evidence, based
on carefully performed analysis published in the literature, is largely lacking.
5. Decreased funding for nephrology trainees and
research. Given current and anticipated economic
challenges, training programs are increasingly concerned about funding of fellow clinical and research
training. No increase in federal funding for graduate
medical education has occurred since the Balanced
Budget Act of 1997, and pharmaceutical, society, and
other nonfederal support for fellowship training has
diminished.
It should be self-evident that nephrologists must
take a lead role in addressing these issues; otherwise,
we risk losing control of how nephrology care is
provided and what research areas are prioritized. As
part of this process, today’s nephrology training programs must adapt, being responsive to the multiple
current and evolving challenges and then providing
leadership in shaping future training strategies. To do
so, nephrology educators must continually assess
their constituency, determining the needs and desires
of trainees, practicing nephrologists, researchers, regulatory agencies, nonphysician renal care providers,
patients, and others. If the published literature is a
metric of such efforts, then this need has been largely
unmet. In light of this, the article by Lane and Brown
in this issue of CJASN takes on particular importance.
This study, conducted in Australia, attempted to obtain evidence to help align “nephrology training with
workforce, patient and educational needs.” The investigators obtained completed questionnaires from 79%
(n ⫽ 280) of practicing Australian nephrologists listed
with the Australian and New Zealand Society of Nephrology in 2007. Interviews, performed by the authors, were conducted with patients receiving care by
a nephrologist (n ⫽ 11), nephrology fellows (n ⫽ 24),
and practicing nephrologists (n ⫽ 27). The survey
revealed workloads and divisions of effort between
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general nephrology, CKD, ESRD, administration, teaching,
and research that were not very dissimilar to those reported in the United Kingdom, Canada, and the United
States. Heavy clinical demands were identified as a problem, and the authors inferred that they adversely affected
the ability of nephrologists to train fellows. The direct
interviews, albeit involving small numbers of individuals,
revealed that patients primarily valued good communication skills. Nephrologists and trainees primarily valued
clinical skills and an evidence-based approach to patient
care. They also recognized the importance of humanistic
attributes, but noted that patients often used these as a
proxy for medical knowledge. The authors suggested that
their data support the need for training in advanced communication and a holistic approach to patient care.
The findings by Lane and Brown (7) are fairly predictable; however, the strength of their study lies in the fact
that it is one of the few studies that attempts to align
training curricula with current clinical practices and patient needs. Other studies (reviewed in Parker [9]) have
surveyed nephrology fellows and/or nephrology practitioners about ESRD curricula and identified concerns over
insufficient training in end-of-life issues, ethics, and peritoneal dialysis. In a landmark study by Berns (10), U.S.
nephrologists who had completed their training within the
past 2 to 6 years were surveyed (133 respondents). Key
areas that were identified as needing better training included all home dialysis modalities, business practice,
administrative skills, understanding regulatory issues,
stones, genetic renal disorders, nutrition, children with
kidney disease, adults with childhood kidney disease, renal complications of pregnancy, poisoning, plasmapheresis, end-of-life care, clinical pharmacology, performing ultrasounds, vascular access assessment and interventions,
and interpreting radiologic studies. This study also noted
that a survey of fellows conducted as part of the nephrology in-training examination found that ⬎25% of fellows
felt that they needed better training in cystic kidney diseases, palliative care, plasmapheresis, renal ultrasound,
peritoneal dialysis, home hemodialysis, arteriovenous access management, stones, and geriatrics.
Given that we have identified key issues related to future nephrology training, have now obtained important
information about what training programs should teach,
and are committed to continued assessment of the effectiveness and relevance of training, how do we best move
forward to meet these challenges? In my opinion and that
of other nephrology educators, the solution is complex and
involves a variety of approaches:
1. New curricula need to be developed that address
difficult-to-teach areas. These could be through e-learning,
involve increased use of simulation, and include increased
regional training opportunities for areas with insufficient
numbers of patients (e.g., peritoneal dialysis) (9,10).
2. New curricula need to be developed that address
evolving critical issues in nephrology. This includes using
a multidisciplinary approach to health care, working in the
setting of patient-centered medical homes and accountable
care organizations, awareness and understanding of public
policy, being a proponent of quality and safe care, enhanced development of communication and administra-
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tive skills, and others. Ultimately, the goal is to give nephrologists the tools to be effective clinicians and leaders in
healthcare reform.
3. Teaching methodologies must be adapted to today’s
learner. Trainees are less likely today to respond to authority and traditional apprenticeship training. In particular,
the use of Web-based learning must be facilitated, including blogs, podcasts, and social media (11). Notably, the
nephrology societies, and particularly the American Society of Nephrology, are undertaking major efforts to promote better fellowship training through e-learning modalities (12).
4. Aspects of nephrology that attract trainees’ interest in
nephrology as a career choice must be emphasized, including outpatient nephrology clinics, critical care nephrology,
interventional nephrology, home dialysis, and transplantation (8). In addition, it is critically important that nephrologists emphasize recent advances in the field to attract
both clinicians and researchers. Examples might include
identification of the association between ApoL1 gene variants and kidney disease in African Americans (13), the
circulating urokinase receptor as a cause of focal segmental
glomerulosclerosis (14), the potential use of stem cells in
promoting renal repair, identification of renal ion transporters and regulatory proteins, new drugs that may be
effective for the treatment of CKD (e.g., bardoxolone [15]),
and others.
5. Training program directors must take ownership of
the future of how their programs are accredited. Although
outcomes-based education has intuitive merits, we must
work to make our training practices as evidence-based as
possible.
This represents only a partial list, but it is obvious that
much needs to be done. As we move forward, training
program directors must continuously assess how effectively they are meeting their constituencies’ needs. Regularly performed surveys and analysis, such as that reported by Lane and Brown (7) in this issue of CJASN, will
help ensure that we continue to move in the right direction.
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See related article, “Alignment of Nephrology Training with
Workforce, Patient, and Educational Needs: An Evidence Based
Proposal,” on pages 2681–2687.

