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Role of Telehealth in Renal Replacement Therapy Education

Anna Malkina* and Delphine S. Tuot#

*Division of Nephrology at University of California, San Francisco, USA

#Division of Nephrology at Zuckerberg San Francisco General Hospital, University of California, 
San Francisco, USA

Abstract

The prevalence of end-stage renal disease is rising in the United States, which bears high financial 

and public health burden. The most common modality of renal replacement therapy (RRT) in the 

United States is in-center hemodialysis. Many patients report lack of comprehensive and timely 

education on their treatment options, which may preclude them from participating in home-based 

dialysis therapies and kidney transplantation evaluation. While RRT education has traditionally 

been provided in-person, the rise of telehealth has afforded new opportunities to improve upon the 

status quo. For example, technology-augmented RRT education has recently been implemented 

into telehealth nephrology clinics, informational websites and mobile applications maintained by 

professional organizations, patient-driven forums on social media, and multimodality programs. 

The benefits of technology in RRT education are increased access for geographically isolated 

and/or medically frail patients, versatility of content delivery, information repetition to enhance 

knowledge retention, and interpersonal connection for educational content and emotional support. 

Challenges center around privacy and accuracy of information sharing, in addition to differential 

access to technology based on age and socioeconomic status. Based on review of available 

scholarly and social media resources, technology-aided delivery of education on treatment options 

for end-stage renal disease provide an important alternative and/or supplemental resource for 

patients and families.
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Introduction

Treatment of end-stage renal disease (ESRD) encompasses renal replacement therapies 

(RRT) and conservative management. RRT include in-center and home dialysis as well as 

living and deceased donor kidney transplantation. Patient autonomy is encouraged in the 

United States (U.S.) to choose a treatment modality to best fit individual lifestyle goals, as 

long as there are no medical or psychosocial contraindications or geographic inaccessibility. 
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Pre-ESRD education aims at providing patients with the information needed to make a 

treatment decision. Current statistics related to education and RRT selection suggest that the 

nephrology community is falling short of this goal. This review will discuss existing 

educational strategies for RRT education/preparation as well as the opportunities to improve 

this area of nephrology education afforded by technology.

RRT prevalence and modalities in USA and international comparisons

There were approximately 680,000 prevalent cases of treated ESRD in the U.S. at the end of 

2014, with a projected rise of 21,000 annually.1 Up to 38% of incident ESRD cases in 2014 

were reported to have had little or no nephrology care prior to the initiation of treatment, 

thus precluding any pre-ESRD education.1 The groups with low rates of pre-ESRD 

nephrology care are African Americans, Native Americans, those with either unknown 

etiology of ESRD or ESRD due to hypertension, as well as those in the 22 – 44 year age 

group.1

Of the incident cases in 2014, 87.9% of patients were treated with hemodialysis, 9.3% with 

peritoneal dialysis, and 2.6% with pre-emptive kidney transplant (Figure).1 Barring 

reporting bias and incomparable access to medical care internationally, many countries offer 

higher availability of home dialysis therapies compared to the U.S. For example, among 

incident ESRD cases, 83.1% and 39.8% were treated with peritoneal dialysis in Hong Kong 

and New Zealand, respectively (Figure).2,3 Focusing on prevalent hemodialysis cases, only 

1.8% of U.S. patients are treated at home compared to 25.7% of patients in New Zealand. 
1, 3

One of the proposed predictors for underutilization of home-based dialysis options and 

delayed referral for kidney transplantation evaluation in the U.S. is incomplete or late RRT 

education.4 In a survey of 427 incident dialysis patients in Southern California region in 

2002, less than a third of patients were presented with options of peritoneal dialysis, home 

hemodialysis, transplant, or conservative care.5 Numerous international studies have 

demonstrated that pre-ESRD education leads to greater patient selection of home dialysis 

modalities.6 For example, a multicenter study from Spain during 2010 to 2012 period noted 

a prevalence of peritoneal dialysis therapy up to 47.8% among ESRD patients who received 

pre-ESRD education compared to 6.5% among patients who did not receive the same 

education.7 Analogously, preemptive kidney transplantation was 1.5% and 0% respectively. 

Similar results have been reported in Norway, where 55% of pre-ESRD patients who 

participated in a Pre Dialysis Education Program opted for a self-care dialysis modality.8 In 

Canada, 82% of patients randomized to a patient-centered pre-dialysis education 

intervention chose a self-care dialysis modality compared to 50% in the standard care group 

(p=0.02).9 In the U.S., data from the Kidney Early Evaluation Program and United States 

Renal Data System suggest that participation in a community pre-ESRD educational 

program was associated with higher rates of ESRD preparation and survival.10 Similarly, 

participation in a renal transplantation patient education intervention in Georgia (U.S.) was 

associated with a nearly 40% greater fold completion of transplant evaluation at one-year 

(risk ratio of participation vs. non-participation = 1.38, 95% CI 1.12–1.71).11
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Current standards of practice for in-person RRT education

The Centers for Medicare & Medicaid Services Conditions for Coverage and clinical 

dialysis practice guidelines12 indicate that all patients with kidney failure should receive 

information about RRT options.13 Most often, patients learn about options from their 

treating nephrologist during a typical 20 – 30 minute ambulatory encounter.14 In these 

situations, the conversation about RRT options must fit alongside physical examination, 

review of laboratory findings, and treatment recommendations on pharmaceutical and 

dietary interventions to optimize health and wellbeing. The opportunity for patients to learn 

new information about RRT options and ask questions is very limited by time.

Some nephrology practices refer patients to attend longer educational sessions led by 

dialysis-experienced nurse educators and offered by dialysis providers (e.g. Fresenius 

Kidney Care15, DaVita Kidney Smart16, or Satellite Healthcare17) or large medical centers.
18 These in-person classes are typically 1.5 to 4 hours long, and may include a tour of in-

center dialysis facilities or home dialysis equipment. Patients may also receive paper-based 

decision aides that aim to reinforce differences among RRT options, such as the “Yorkshire 

Dialysis Decision Aid” and the “My Kidneys, My Choice” pamphlet.19,20 As patients are 

contemplating their treatment options they may encounter other comparable patients or 

patients already receiving renal replacement, though these peer-to-peer interactions are not 

typically arranged.

Many of these programs were developed or refined after passage of the Medicare 

Improvement for Patients and Providers Act of 2008, which provides a financial 

reimbursement mechanism for up to 6 individual or group educational sessions for Medicare 

beneficiaries with CKD stages 4 or 5.21 Despite these available resources, however, uptake 

has been poor22 and pre-ESRD education largely remains suboptimal, often too quick and 

too late. In an older 2002 survey of incident dialysis patients, nearly 65% of respondents 

reported less than one hour of total discussion time about their dialysis treatment options. 

Additionally, about one-half of patients who received RRT education noted that the 

presentation occurred either after or less than a month prior to their first dialysis treatment.5

More recent studies have confirmed ongoing poor satisfaction with RRT education, 

reporting unequal and insufficient presentation of all available RRT modalities,23,24 and 

insufficient facilitated communication with experienced patients, whose experiences are 

often as equally influential as nephrologists’ recommendations about modality choice.25 

Studies have also demonstrated patient support for use of technology to optimize RRT 

education and augment existing provider-patient discussions, provided that there is a 

diversity of options that can be tailored to fit patients’ needs and preferences.26,27

Use of telehealth for chronic kidney disease education

The suboptimal status quo of in-person RRT education affords great opportunity for 

improvement pertaining to reach and availability as well as efficacy. Technology has been 

used to enhance health care delivery for years with the overarching goal of achieving the 

triple aim of better health care, improved health outcomes and lower costs.28 And while the 
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field of nephrology has been a slow adopter, there has been a steady increase in the use of 

technology for patient education related to early chronic kidney disease.29 Notable examples 

include websites that provide basic information about kidney disease, its complications, and 

topics relevant to patient safety. Low literacy pamphlets are available for download/print in 

addition to patient-centered videos to explain challenging concepts (i.e., National Kidney 

Disease Education Program: www.nkdep.nih.gov; Veterans Affairs: ckd.vacloud.us; Safe 

Kidney Care: www.safekidneycare.org). Interactive voice response systems with and without 

accompanying mobile text messages have also been used to deliver CKD education,30,31 as 

have mobile health applications that focus on self-management.32,33

Examples of RRT education using telehealth

Given the importance of education about RRT options superimposed on examples of 

successful use of technology for CKD and healthcare education as well as patient 

enthusiasm for technology-aided decision support, it is intuitive to employ telehealth in this 

aspect of pre-ESRD care. Review of currently published literature is notable for rare 

examples of telehealth to specifically address RRT education, though adoption of technology 

in this area is burgeoning in the form of telehealth clinics, informational and advocacy 

websites, mobile applications, social media, and multi-modality programs (Table).

Telehealth clinics

There are several examples of telenephrology clinics that have successfully delivered pre-

ESRD care and likely incorporate some amount of pre-ESRD education. For example, Narva 

and colleagues describe the successful 9-year implementation of a telenephrology clinic in 

rural New Mexico that provided almost 2 thousand patient visits in Pueblo Zuni and Navajo 

communities.34 Data from the Minneapolis Veterans Affairs Health Care System 

demonstrated equivalent clinical outcomes among patients who received CKD care in a 

telenephrology clinic (consisting of home virtual visits and a monitoring device) and a 

conventional clinic.35 In publications detailing both of these initiatives, there were no 

explicit descriptions of RRT education though they are presumed to have been incorporated 

in the overall telehealth interventions.

Informational websites

Several websites are used to deliver RRT education and provide decision aids for patients to 

select an RRT modality.36 For example, the Empowering Patients on Choices for Renal 

Replacement Therapy (EPOCH-RRT) decision aid (www.choosingidalysis.org) was 

developed based on data from semi-structured interviews with patients with advanced CKD/

ESRD.24 It was created as an adjunct to regular RRT education to empower patients to 

choose a modality that is most congruent with their values. The web-based Veterans Affairs 

e-Kidney Clinic (http://ckd.vacloud.us/rooms/treatment/#ekidneyclinic) is another example 

of an RRT education website that includes written, graphical and video content about all 

RRT options, including conservative management.37 While created to enhance kidney 

education for Veterans, the website is available for all individuals with CKD and their 

caregivers with access to the Internet. Recent data suggest a tripling of the VA eKidney 

Clinic website traffic since its launch in 2013.
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RRT education is promoted on websites of many advocacy organizations as well. To 

enhance user engagement and relatability, the information is presented as answers to 

commonly asked questions and videos by patients and healthcare professionals. A few 

examples are “Preparing for Kidney Failure Treatment” by National Kidney Disease 

Education Program,38 “Choosing a Treatment for Kidney Failure” by National Kidney 

Foundation,39 and “You Have Options” by American Association of Kidney Patients.40 

Taking on a narrower focus, National Kidney Foundation of Illinois maintains a bilingual 

(English and Spanish) website for the Hispanic/Latino community with ESRD, mainly 

focused on culturally sensitive education on living kidney donation but also briefly covers 

other treatment modalities.41 Informational content and visual design of this website were 

based on focus groups of patients, community members, and healthcare providers. 

Information is communicated by answers to commonly asked questions, videos of patient 

testimonials and interviews of community members, telenovelas, games, and links to 

research publications.

Mobile applications

Chronic disease education programs are increasingly adopting mobile health applications to 

support self-management practices, though little has been studied in the area of RRT 

education. One of the few examples in the literature is the “iChoose Kidney” electronic 

patient-provider decision aid that compares mortality on dialysis and kidney transplantation.
42 This application aims to facilitate patient-provider discussions about the risks and benefits 

of transplantation versus dialysis. Its usability by patients and providers, efficacy at 

improving transplantation knowledge, and effectiveness at increasing selection of 

transplantation as a RRT modality are currently being evaluated in a randomized controlled 

trial.

Social media

Outside of scholarly publications, internet-based social networks provide consumers with 

educational content as well as peer support and mentorship. In fact, the National Kidney 

Foundation uses Facebook and Twitter for its outreach, with about 195,000 and 20,000 

followers on each website respectively as of April 2017. Patients themselves can organize 

into information-sharing and support groups, although without oversight of credentialed 

professionals. Review of chat topics on Facebook43 or Kidney Patient Guide44 highlight 

patients’ desires to share emotions related to progression of CKD, experiences of 

undergoing a transplant evaluation, and self-care on dialysis.

Multimodality programs

Few technology-aided programs exist that combine educational materials, peer support, and 

professional oversight. Cricket™ Health Inc. recently launched a technology-enabled 

education program about ESRD treatment options, including conservative management, 

which is largely absent from the aforementioned programs. This multi-modality experience 

includes an online community of stakeholders, bringing together patients and caregivers 

with an experienced nephrology nurse and trained patient mentors undergoing various 

treatment modalities. Early feasibility data demonstrate that patients are able to utilize 

website to learn about their treatment options, engage with nurse and mentors to identify a 
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treatment option that best fits their lifestyle, and in majority of cases, choose a home-based 

dialysis therapy.45

Potential benefits and challenges of RRT education via telehealth

The biggest benefit associated with telehealth for patient education lies in the incredible 

reach of mobile phone technology, which can be used for all aforementioned telehealth 

platforms. Recent estimates suggest that 90% of U.S. adults own a mobile device,46 and that 

nearly 60% of them access Internet with their phones.47 Additionally, studies suggest that 

African American and English-speaking Latinos are the most active users of the Mobile Web 

in the U.S.48 Because racial/ethnic minorities are disproportionately affected by ESRD,1 are 

less likely to dialyze using a home-based modality,49 and are less likely to be referred for 

transplant evaluation and waitlisted for transplantation,50 these statistics have direct 

relevance to RRT education. Availability of Internet-based technology can also increase the 

reach of telehealth education to pre-ESRD populations with limited mobility from physical 

disability or frailty, and to those patients who live in rural areas.

Compared to in-person RRT educational experiences, telehealth educational opportunities 

are also more flexible and adaptable to learner preferences. They can include both visual and 

auditory modalities of content delivery. Additionally, many applications, including virtual 

support groups (both live and asynchronous) and videos, offer more opportunity for 

engagement with the material and reinforcement of knowledge, for example, with 

knowledge assessment tests and games that emphasize educational concepts.51 They also 

encourage repetition and reinforcement. For example, patients and their caregivers can 

review a video multiple times or participate in different online educational group discussions 

within the comfort and privacy of their own home, without time constraints imposed by a 

health educator or a nephrology clinic. Importantly, all of these modalities occur outside the 

traditional health care encounter, allowing healthcare professionals the opportunity to 

reinforce key ideas and answer questions during a medical visit without requiring the time to 

fully explain different RRT options.

There are notable challenges associated with the use of telehealth for education, however, 

including those associated with data privacy/security, governance, and mistrust of clinical 

content delivered via telehealth applications. Additionally, matching patients with 

appropriate technologies for education is critical.52 A “digital divide” among persons with 

different ages, education levels, literacy, numeracy, and incomes has been described, which 

may be of particular relevance for RRT education.53 For example, ESRD prevalence is the 

highest among individuals 65 – 74 years old;1 many of these patients may not feel 

comfortable with technology and may prefer in-person education/discussions about their 

options. Comfort with telehealth may also be influenced by familiarity and prior access to 

technology.54 Data have suggested that low health literacy and limited formal education are 

quite prevalent among individuals with CKD55 and ESRD, potentially limiting the efficacy 

of telehealth for optimal RRT education.56
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Conclusion

In conclusion, despite the challenges associated with technology-aided delivery of 

education, early data suggest that it can provide either an alternative, or more likely, an 

important supplemental resource for patients and families to learn about treatment options 

for ESRD. Timely and comprehensive teaching is likely to increase patient awareness of 

home-based dialysis treatments, conservative management, and kidney transplantation as 

feasible alternatives to the most predominant and costly in-center hemodialysis therapy. 

Convenience of remote and on-demand telehealth education compared to in-person 

education has the potential to reduce patient burden in terms of time and cost of travel, 

improve access for geographically isolated or frail patients, reduce provider costs in terms of 

personnel and facilities fees, and increase patient satisfaction and engagement with pre-

ESRD and post-ESRD care. Finally, modern patients seek online communities both for 

educational content as well as emotional support. It is receptive and advantageous to the 

nephrology community to offer the delivery of pre-ESRD education through diverse 

technology-enabled media. While progress has been made in this field, it is clear that much 

work lies ahead. Only through intentional study can we improve the content and delivery of 

RRT education to maximally support our diverse patients.
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Figure. 
Treatment of incident end-stage renal disease by renal replacement modality
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Table

Existing telehealth applications and examples that deliver education about renal replacement therapy.

Telehealth Application Definition Examples

Telehealth clinics Use of electronic information and telecommunication 
technologies to support long-distance clinical health care.

Telenephrology clinic for Zuni and Navajo 
communities; Minneapolis Veterans Affairs 

telenephrology clinic

Informational websites
Static websites resulting from academic initiatives or 

advocacy groups that provide educational content in form of 
pamphlets, graphs, and videos.

EPOCH-RRT; Veterans Affairs e-Kidney Clinic; 
“Preparing for Kidney Failure” by NKDEP; “You 

Have Options” by AAKP

Mobile Applications
Wireless communication that provides individualized data to 
patients, delivered by a mobile device, most often a tablet or 

smart phone.
iChoose Kidney application

Social Media Internet based social networks that focus on peer support and 
mentorship.

National Kidney Foundation Facebook page and 
Twitter feed

Multi-modality programs Technology aided programs that combine educational 
content with peer and professional support. Cricket Health, Inc.

EPOCH-RRT=Empowering Patients on Choices for Renal Replacement Therapy; NKDEP=National Kidney Disease Education Program; 
AAKP=American Association of Kidney Patients
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