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Abstract


The prevalence of end-stage renal disease has surged significantly in recent decades, with an 88% increase reported in the United States between 2002 and 2022. Peritoneal dialysis and home hemodialysis offer numerous advantages over in-center hemodialysis, including improved quality of life, increased treatment flexibility, and reduced healthcare costs. Despite strong preferences among healthcare professionals and the documented benefits of home-based therapies, utilization remains limited in the U.S. One of the many factors that play a role in the underutilization of home therapies is inadequate training and perceived incompetence among nephrology fellows in initiating and managing home dialysis patients. Here in this article, we highlight the current educational gaps in home dialysis training and ways to overcome the barriers. There is a need for a multifaceted approach that includes home dialysis rotations and continuity clinics; a dedicated one-year Home Dialysis Fellowship; and continued medical education through didactics, symposiums, and conferences. Here we emphasize the need for structured, longitudinal programs that combine didactic learning with hands-on clinical in fellowship trainings and the importance of dedicated one-year fellowships in cultivating future leaders and experts in the field. By enhancing training pathways and expanding fellowship opportunities, nephrology education can better equip physicians to meet the growing demand for home dialysis, ultimately improving patient outcomes and advancing public health objectives.
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1. Introduction


The latest United States Renal Data System (USRDS) data shows an 88% increase in the prevalence of end-stage kidney disease (ESKD) between 2002 and 2022 [1]. Peritoneal dialysis and home hemodialysis offer several benefits compared to in-center hemodialysis. Both modalities provide greater flexibility and autonomy, allowing patients to dialyze at home and tailor treatment schedules to their lifestyle, which can improve quality of life and facilitate employment and social participation [2,3,4]. Clinical outcomes may also differ. Home hemodialysis with more frequent dialysis is associated with improved survival and lower all-cause mortality compared to in-center hemodialysis in matched cohort studies. However, the certainty of evidence is low due to confounding in observational data [5,6]. Peritoneal dialysis, in particular, is associated with better preservation of residual kidney function, fewer dietary restrictions, and lower risk of blood-borne infections than in-center hemodialysis [7,8]. Moreover, the American Heart Association states that home-based therapies, including home hemodialysis and peritoneal dialysis, may improve cardiovascular risk factors and outcomes by providing a more physiological approach to fluid and solute management, reducing rapid volume shifts, and better controlling blood pressure and left ventricular mass [9]. Cost-effectiveness is another advantage, with both home modalities generally incurring lower overall costs than in-center hemodialysis due to reduced staffing and facility needs [2,3].



In addition, most renal healthcare professionals tend to prefer home-based treatments if they had to choose a modality for themselves and for their patients. An international survey of nephrologists from Europe, Canada, and the United States showed that the majority of the providers believed that home dialysis provides better quality of life and that more frequent and longer dialysis can significantly improve clinical outcomes [10]. Another survey exploring the preferences of UK renal healthcare workers, with 858 responses, indicated a strong preference for peritoneal dialysis over in-center hemodialysis and home hemodialysis [11].



Despite the benefits and healthcare professionals’ preference for home dialysis, in-center hemodialysis (ICHD) remains the most prevalent modality. According to USRDS, only approximately 14% of incident dialysis patients in the United States (US) were started on home dialysis, and the prevalence of home dialysis is significantly lower in the US compared to other industrialized countries [1]. For example, Hong Kong has a 73% prevalence of PD use [12]. Pre-dialysis patient education plays a key role in increasing the utilization of home dialysis. Policy changes are also essential to further increase home dialysis utilization, and initiatives such as the Advancing American Kidney Health Initiative aim to increase the uptake of home dialysis by addressing some of these barriers through new payment models and quality initiatives [13].




2. Educational Gaps in Nephrology Training Programs


A significant barrier to the broader adoption of home dialysis lies in the educational gaps regarding home dialysis modalities within current nephrology fellowship training programs. Utilization of home dialysis depends on the comfort of physicians providing the dialysis care and correlates with their education, training, and experience. Lack of adequate training and perceived competence among nephrology trainees and early-career nephrologists play a significant role in less-than-optimal utilization of home dialysis, as suggested by several surveys over the years. An internet-based survey for trainees who completed a nephrology fellowship between 2004 and 2008 evaluated the self-perceived competency in various areas of nephrology. Most respondents felt well-trained and competent in many core areas of patient care. However, it revealed that only half the respondents felt they had been well-trained in PD and only 15% in HHD [14]. A second survey-based needs assessment provided a comprehensive evaluation of the educational needs and gaps perceived by nephrology fellows. This study showed that fellows perceive several gaps in their training, particularly in home dialysis modalities, and about 45% of the fellows expressed interest in additional instruction in these areas to better prepare for independent practice [15]. Another study surveyed the nephrology fellows attending Home Dialysis University courses in 2019 and provided a detailed examination of the current state of home dialysis training. It concluded that nephrology trainees perceive low to moderate levels of preparedness for managing HHD and PD, respectively. In addition, nearly all wanted more home dialysis-focused teaching at their programs [16].



A 2022 survey conducted by the American Society of Nephrology assessed home dialysis training from the perspective of nephrology program directors and division chiefs. Only 72% of program directors reported that all fellows could independently provide peritoneal dialysis upon graduation, and only 30% felt the same for home hemodialysis, underscoring a critical training gap. The study found that most program directors and division chiefs agreed that 10–12 clinic sessions were the minimum needed for fellows to achieve competency, and 74% of program directors expressed strong interest in a virtual, case-based home dialysis mentorship program, thus reinforcing the urgent need to standardize and enhance training in home modalities [17].



These studies and surveys highlight the gaps in training and education and limit the confidence of nephrologists in recommending and managing these modalities. This, in turn, results in hindering the uptake of home dialysis. Thus, enhancing the pathways towards home dialysis education for nephrology fellows is essential to ensuring that they acquire the necessary skills and confidence to manage patients on home dialysis.




3. Strategies to Improve Home Dialysis Education


To address the educational gaps in current nephrology training programs, a multi-faceted approach is needed. Strategies can include improving home dialysis didactics, providing hands-on experience with patient care, and offering mentorship from experienced faculty, as summarized in Figure 1.



3.1. Didactic Learning


There are several home dialysis education programs that provide extensive teaching on home dialysis topics. Home Dialysis University, Annual Dialysis Conference, and ASN Kidney Week are some of such educational programs at the national level. The Home Dialysis University is an in-person course for nephrology fellows that is designed to provide in-depth education, including topics on physiology, prescription writing, long-term care, and the infrastructure of a home dialysis unit. It includes didactic and small group sessions that encourage interaction with faculty to learn approaches for use in clinical practice. The Annual Dialysis Conference and ASN Kidney Week have courses and sessions dedicated to home dialysis.



The International Society for Peritoneal Dialysis (ISPD) also offers educational opportunities designed to promote the advancement of PD knowledge and practice globally. One of their initiatives is the ISPD Online Lecture Series, which features over twenty expert-led video modules covering a broad range of PD-related topics. Delivered by renowned international specialists, these lectures provide learners with accessible, high-quality education, and more modules with updated information are continuously being developed. There is also the opportunity to participate in the Virtual Journal Club Series, supported by the ISPD North America Chapter, which enhances PD education through dynamic, multi-time zone discussions of the latest and most impactful PD research. Its virtual format increases accessibility and inclusivity, allowing trainees and practitioners from across the U.S. and Canada to participate in scholarly dialog and knowledge exchange. Together, these programs reflect ISPD’s commitment to comprehensive, accessible, and innovative PD education.



Additionally, there are numerous regional symposiums and programs that provide further exposure to trainees and nephrologists on core topics, as well as challenges and innovations in the field. While didactic learning provides foundational knowledge on home dialysis modalities, it is not sufficient on its own and cannot replace the value of practical clinical experience. Optimal education requires a comprehensive approach that integrates structured didactics with direct patient care experiences.




3.2. Home Dialysis Rotations and Continuity Clinics


Adequate hands-on clinical experience is required for the nephrology fellows to feel confident in not only managing patients on home dialysis but also encouraging patients to choose these modalities. This can be achieved through home dialysis rotation during the general nephrology training, continuity clinics, didactic learning, and/or a dedicated one-year fellowship after the general nephrology training [18]. During general nephrology training, home dialysis rotation and continuity clinics can provide trainees with the opportunity to participate in patient selection and training, monthly visits, staff meetings, and troubleshooting clinical problems and complications as they arise. By taking on responsibilities such as managing treatment orders, providing patient education, and ensuring proper documentation, trainees develop a deeper understanding of the complexities and challenges of home dialysis care. In addition to short rotations, continuity clinics provide another valuable avenue for skill development. These clinics offer trainees the opportunity to follow patients longitudinally, gaining insights into disease progression, treatment adherence, and long-term management. However, for this experience to be truly effective, nephrology training programs must have access to well-established home dialysis units with sufficient patient volumes and expert faculty mentors who can guide and support trainees.



Currently, the Accreditation Council for Graduate Medical Education (ACGME) requires that nephrology fellows demonstrate competence in the management of home dialysis therapies, including PD and HHD, by the completion of fellowship training [19]. However, ACGME does not specify a minimum number of required patient encounters or procedures for home dialysis, nor does it mandate a specific curriculum structure. The American Board of Internal Medicine (ABIM), after recognizing the gaps in home dialysis education, has strengthened its requirements for home dialysis training [20]. ABIM now requires nephrology fellows to competently complete at least eight peritoneal dialysis clinic sessions and two training sessions during their fellowship. Noting the interdisciplinary nature of peritoneal dialysis, ABIM stresses and requires trainees to be sufficiently exposed to peritoneal dialysis in an outpatient setting. It also states that the home hemodialysis procedural experience must be provided at an “Opportunity to Train” standard. The “Opportunity to Train” standard requires programs to train nephrology fellows to competency if requested by the trainee. In addition, all nephrology fellows should be able to demonstrate knowledge of the indications, contraindications, limitations, complications, alternatives, and techniques of home hemodialysis.



Providing an adequate volume of home dialysis clinical experience can be challenging for smaller training programs that are not associated with large home dialysis units. Such programs can liaise with one of the larger home dialysis programs and arrange for their trainees to rotate through and gain hands-on experience in managing home dialysis patients. Malpractice coverage can sometimes be challenging to obtain in such scenarios, and in these cases, shadowing or observership could be arranged.



Regular interactions with patients help trainees develop the confidence and communication skills necessary to encourage patients to consider home dialysis modalities. For those interested in becoming home dialysis specialists and experts, a dedicated fellowship in home dialysis after general nephrology training can provide an even more in-depth and structured experience.




3.3. Home Dialysis Fellowships


The Home Dialysis Fellowship is designed to train future leaders, educators, and experts in the field of home dialysis, ensuring that they possess the specialized skills required to advance this growing area of nephrology. As in any other medical specialty, achieving a high level of competence demands rigorous, structured, and longitudinal training that combines didactic learning with extensive hands-on experience. The rising demand for home dialysis services has led to an increasing number of healthcare institutions seeking dedicated nephrologists to initiate, expand, and optimize home dialysis programs in both academic medical centers and private nephrology practices. As a result, formal training in home dialysis has become even more valuable, equipping physicians with the expertise necessary to improve patient outcomes, enhance program efficiency, and contribute to the advancement of home-based therapies. To the best of our knowledge, only a few programs, namely Icahn School of Medicine at Mount Sinai in New York, Vanderbilt University Medical Center in Nashville, and Indiana University School of Medicine in Indianapolis offer a dedicated one-year Home Dialysis Fellowship in the U.S. Canada also has multiple institutions offering Home Dialysis Fellowship, including University of Toronto, University of British Columbia, Western University in Ontario, University of Calgary, McMaster University in Ontario, and Sunnybrook Health Sciences Centre in Ontario. Having similar programs more readily available can increase the number of fellows training in home dialysis. The key components of a Home Dialysis Fellowship are shown in Table 1.



Here at Mount Sinai Home Dialysis Fellowship, the program includes hands-on training under the supervision of nephrologists dedicated to home dialysis. The training involves comprehensive management of 80–90 home dialysis patients in an outpatient program, with longitudinal follow-up for a year. It includes monthly clinic visits, held twice weekly, as well as day-to-day support visits and phone calls to address problems and complications that may arise. Fielding calls from nurses and patients to address acute issues under the supervision of attendings provides fellows with the exposure and experience they need to practice independently. In addition to managing existing patients, fellows perform pre-dialysis patient assessments alongside a multidisciplinary team. They are responsible for managing and supervising new training sessions for PD and HHD, as well as troubleshooting any problems that occur during training. During the year, core curriculum topics, including, but not limited to, physiology, machine setup and alarms, prescription management, evaluation and management of complications, structure of ESRD network, CMS conditions of coverage, and quality evaluation and improvement, are covered in detail. Table 2 summarizes key curriculum topics organized by training category. To cover these topics, fellows meet with the attending physicians as well as with key interdisciplinary staff members, including the nurse manager, dialysis nurses, dialysis educator, renal dietitian, social worker, and dialysis unit administrator. Fellows also gain procedural experience by observing the placement of PD catheters and arteriovenous access with surgeons and interventional radiologists. They develop essential professional skills by establishing effective working relationships and communication with vascular and peritoneal access surgeons and/or IR specialists. Active participation in weekly staff meetings and monthly quality assurance and performance improvement meetings is a key component of the fellowship. Additionally, fellows contribute to the education of general nephrology fellows and assist in managing admitted home dialysis patients, further enhancing their clinical and teaching skills.



In addition to the one-year fellowships, ISPD offers a fellowship program that supports practical and hands-on training for future PD leaders. This program enables eligible individuals to spend up to three months at a well-established PD center that has expertise in training new PD specialists. The program also offers funding to support travel and training-related costs. It is offered at multiple places across the world, making it an excellent opportunity for trainees from around the globe.




3.4. Project Echo


In the National Kidney Foundation–Kidney Disease Outcomes Quality Initiative (NKF-KDOQI) conference report on home dialysis, a “hub and spoke” model using Project ECHO (Extension for Community Healthcare Outcomes) as a framework is proposed as a valuable model to address the widespread educational and support gaps among nephrologists and dialysis care teams [21,22]. It recommends a virtual, case-based telementoring approach where expert teams at central “hub” institutions provide structured education and mentorship to community “spoke” sites via videoconferencing. Such programs can help build provider confidence by offering real-time, practical guidance on initiating and managing home dialysis, troubleshooting complications, and supporting patient and caregiver education. These virtual mentorship initiatives would allow community nephrologists, especially those in smaller or underserved centers, to benefit from the expertise of established home dialysis programs, thereby enhancing their ability to offer and maintain these therapies. It allows for scalable, ongoing mentorship and case-based learning, overcoming geographic and resource limitations [23].



Moreover, the ECHO model fits within a broader strategy of using technology to expand educational access and create consistent messaging across dialysis care teams. The report envisions a future where comprehensive, simulation-based training modules become a standard part of nephrology education both during and after fellowship. These efforts are aimed not only at increasing provider knowledge but also at fostering a more patient-centered, collaborative care environment. Ultimately, leveraging models like Project ECHO could play a central role in scaling up the adoption of home dialysis nationwide by ensuring that all providers have the knowledge, tools, and support needed to offer this modality confidently and competently.




3.5. Continuing Professional Education


Continuing Professional Education (CPE) in home dialysis plays a vital role in addressing the widespread knowledge and confidence gaps among nephrologists regarding home-based kidney replacement therapies [23]. Traditional CPE methods, such as in-person workshops and annual conferences, offer some value but have limitations in scalability, accessibility, and depth of engagement. While conferences like the Annual Dialysis Conference and NKF-KDOQI meetings do include home dialysis content, they are often not the central focus, and participation is restricted to those who can travel and attend. In response, various educational initiatives have emerged, ranging from short courses and hands-on workshops to asynchronous online modules, slide decks, and webinars.



Importantly, CPE in home dialysis has begun evolving toward virtual, interactive models. Programs like Project ECHO and similar tele-mentoring initiatives aim to create virtual communities of practice, where clinicians engage in regular sessions that combine didactic instruction with case-based discussions. Interactive, mentor-led, and virtually accessible education models are needed to meaningfully increase home dialysis adoption and equip experienced clinicians with the competencies required to manage these therapies effectively.




3.6. OSCE


Simulation-based assessments, such as objective structured clinical examinations (OSCEs), have been developed to supplement clinical experience and provide formative feedback on proficiency in home hemodialysis, further supporting competency-based education [24]. The OSCE consisted of 27 items (31 possible points), including 7 evidence-based or standard-of-care questions. A test committee, comprising HHD-experienced clinicians and one care partner, assessed item relevance and established a passing threshold of 65% (20/31 points). In validation testing, board-certified nephrologists (mean score 27.5/31) outperformed nephrology fellows (mean score 21.5/31). Validators scored correctly 88% of evidence-based/standard-of-care questions vs. 62% by fellows (p < 0.001). Notably, 42% of fellows were able to name four benefits and two risks of HHD, and 29% correctly identified the minimum standard weekly Kt/V target.



Despite these gaps, the majority of fellows (88%) found the OSCE useful in self-assessing their HHD proficiency. The study concludes that this OSCE may be a valuable formative tool for assessing HHD knowledge and clinical skills in nephrology fellows and could support curriculum development in programs where hands-on HHD exposure is limited.





4. Organizational Culture and Home Dialysis Uptake


Improving home dialysis uptake and maintenance requires more than just enhancing education for nephrology fellows; it also demands a parallel focus on education and transformation at the organizational level. While clinical training equips future nephrologists with the technical knowledge and confidence to support home therapies, the broader institutional environment in which they practice also plays a critical role. Organizational culture can be an important determinant of home dialysis adoption [25]. An ethnographic investigation explored how cultural and organizational practices within kidney centers influence patients’ willingness and ability to choose home dialysis. Their findings emphasize the importance of fostering a patient-centered environment where individual circumstances are acknowledged, psychosocial support is integrated, and staff actively engage with patients’ cultural and economic contexts. Centers that encouraged patient voices, offered peer support, and worked to overcome barriers such as housing or language differences were more effective in supporting patients to choose home dialysis. Sustained success was also linked to leadership commitment, quality improvement cultures, and engagement with broader networks beyond the clinic.



These qualitative insights are also supported by the findings of Castledine et al., who identified significant variation in home dialysis use across UK renal centers, much of which could not be explained by patient factors alone [26]. Physician attitudes and center-level practices, such as early PD initiation, availability of home visits for pre-dialysis education, and troubleshooting support for existing home dialysis patients, were strong predictors of higher uptake. Centers where physicians aspired to greater use of home therapies demonstrated markedly better adoption rates, reinforcing the importance of staff beliefs and leadership in shaping treatment patterns.



Findings from another English kidney center’s survey also affirm these conclusions [27]. The survey found that several aspects of organizational culture demonstrated moderate to strong associations. Supportive clinical leadership, a culture open to new initiatives, reflective practice, engagement with research, and quality improvement efforts were all significantly correlated with higher home dialysis rates. The availability of assisted peritoneal dialysis and providing flexible, patient-led decision-making about dialysis modality were the only specific service delivery practices to show similarly strong links.



Increasing home dialysis uptake requires impactful interventions that target the organizational culture, including creating an environment where supportive leadership, staff engagement, patient empowerment, and a sustained commitment to improvement can thrive. These cultural and relational dimensions are essential for an equitable, scalable, and effective home dialysis program to be built.




5. Conclusions


Specialized training can enhance nephrologists’ confidence and competence in managing home dialysis. This, in turn, can translate into an increased use of home dialysis. As more nephrologists gain proficiency in home-based therapies, more patients may be encouraged to consider PD and HHD as viable treatment options, contributing to broader adoption rates. Beyond clinical practice, specialized training can also promote research and innovation in home dialysis, driving the development of new technologies, improved protocols, and evidence-based best practices that enhance both patient safety and treatment efficacy [10]. Enhanced training through a dedicated fellowship can also help meet these policy objectives by providing focused education and hands-on experience [28,29]. Addressing the educational gaps in home dialysis training is essential to meet the growing need for skilled nephrologists capable of managing home dialysis modalities. Expanding specialized training opportunities can bridge these gaps by providing comprehensive didactics, hands-on clinical experience, and mentorship. These initiatives enhance nephrologists’ confidence and competence, aligning with public health goals aimed at increasing home dialysis users. Equipping nephrology fellows with the necessary knowledge and skills, along with education and cultural changes at an organizational level, can promote the broader adoption of home dialysis, reduce healthcare costs, and improve patient outcomes. A multifaceted approach incorporating structured curricula, clinical exposure, and innovative teaching strategies will be critical to achieving these objectives and fostering innovation in home dialysis practices.
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Figure 1. Home dialysis education strategies. 
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Table 1. Key components of Home Dialysis Fellowship training.
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	Area of Training
	Description





	Core Curriculum
	Develop a structured curriculum for PD and HHD covering all core topics.



	Clinical Management of Home Dialysis Patients
	Management of PD and HHD patients in an outpatient setting with longitudinal follow-up. Includes monthly clinic visits and daily support.



	Acute Problem-Solving
	Fielding calls from patients and nurses regarding complications and working with attending physicians to develop independent problem-solving skills.



	Pre-Dialysis Patient Assessment
	Evaluation and counseling of patients not yet on dialysis, conducted as part of a multidisciplinary team.



	Training Supervision
	Oversight and support of new patient training for PD and HHD.



	Procedural Observation
	Observation of PD catheter and AV access placements.



	Quality Assurance and Performance Improvement (QAPI)
	Active role in monthly QAPI meetings to monitor and enhance program performance and patient safety.



	Staff and Team Engagement
	Weekly staff meetings to review patient progress, discuss cases, and maintain collaborative team dynamics.



	Teaching and Mentorship
	Involvement in educating nephrology fellows and assisting with hospitalized home dialysis patient care to develop teaching and leadership skills.
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	Category
	Topic
	Description





	Peritoneal Dialysis
	Peritoneal Membrane Characteristics and PET
	Understanding membrane transport types, use, and interpretation of the Peritoneal Equilibration Test.



	
	PD Circuit Design and Dialysis Fluids
	Components of the PD circuit, fluid types, osmolality, and exchange mechanisms.



	
	PD Cycler Setup and Technology
	Setup and use of PD cyclers, patient training, and device optimization.



	
	PD Cycler Alarms and Safety Protocols
	Troubleshooting alarms, infection prevention, and safety protocols.



	
	Surgical PD Catheter Placement
	Observe surgical catheter placement and follow perioperative management.



	
	Interventional PD Catheter Placement
	Observe fluoroscopy-guided and radiological placement strategies.



	
	Infectious Complications in PD
	Diagnosis, management, and prevention of peritonitis, exit-site, and tunnel infections.



	
	Non-Infectious Complications in PD
	Hernias, leaks, ultrafiltration failure, and mechanical issues.



	
	Acute and Urgent-Start PD
	Protocols for urgent-start PD and temporary catheter use.



	
	PD in Nursing Homes
	Delivery models, patient selection, and logistical challenges.



	Home Hemodialysis
	HHD with NxStage: Setup and Prescription
	Machine operation, fluid selection, and tailoring prescriptions using the NxStage system.



	
	HHD Circuit Design, Fluids, and Evaluation
	Overview of circuit elements, dry weight assessment, and troubleshooting.



	
	HHD Cycler Alarms and Saf