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Survey of Telemedicine by Pediatric

Nephrologists During the COVID-19

Pandemic

Rupesh Raina1,2,17, Nikhil Nair3,17, Hui Kim Yap4,5, Guido Filler6, Sidharth K. Sethi7, Arvind Bagga8,

Pankaj Hari8, Timothy Bunchman9, Sharon Bartosh10, Katherine Twombley11, Gaurav Kapur12,

Mignon McCulloch13, Bradley A. Warady14, Maria Díaz-González de Ferris15 and Sarah Rush16

1Akron Nephrology Associates/Cleveland Clinic Akron General and Akron Children’s Hospital, Akron, Ohio, USA; 2Department

of Nephrology, Akron Children’s Hospital, Akron, Ohio, USA; 3Department of Chemistry, Case Western Reserve University,

Cleveland, Ohio, USA; 4Department of Paediatrics, Yong Loo Lin School of Medicine, National University of Singapore,

Singapore; 5Khoo Teck Puat-National University Children’s Medical Institute, National University Hospital, Singapore; 6De-

partments of Paediatrics, Medicine, and Pathology and Laboratory Medicine, Schulich School of Medicine & Dentistry, University

of Western Ontario, London, Ontario, Canada; 7Department of Pediatric Nephrology & Pediatric Kidney Transplantation, Kidney

and Urology Institute, Medanta, The Medicity Hospital, Gurgaon, India; 8Division of Paediatric Nephrology, All India Institute of

Medical Sciences, New Delhi, India; 9Pediatric Nephrology & Transplantation, Children’s Hospital of Richmond, Virginia

Commonwealth University, Richmond, Virginia, USA; 10Department of Pediatrics, University of Wisconsin Medical School,

Madison, Wisconsin, USA; 11Division of Pediatric Critical Care Medicine, Medical University of South Carolina, Charleston, South

Carolina, USA; 12Pediatric Nephrology and Hypertension, Children’s Hospital of Michigan, Detroit, Michigan, USA; 13Red Cross
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Children’s Mercy Kansas City, Kansas City, Missouri, USA; 15Department of Pediatrics, University of North Carolina, Chapel Hill,
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Introduction: The slow increase in use of telemedicine began to expand rapidly, along with reimburse-

ment changes, during the coronavirus disease-2019 (COVID-19) pandemic. Standardized protocols for

these services are lacking but are needed for effective and equitable health care. In this study, we queried

pediatric nephrologists and their patients about their telemedicine experiences during the pandemic.

Methods: Surveys that were in compliance with the Health Insurance Portability and Accountability Act

were deployed online to patients and physicians.

Results: We collected survey responses from 400 patients and 197 pediatric nephrologists. Patients reported

positive experiences with telemedicine visits as it was logistically easier than in-person visits. Patients also

felt that the quality of their visits were equivalent to what they would receive in person. Physicians used a

wide variety of online systems to conduct synchronous telemedicine with Zoom (23%), EPIC (9%), Doxy.me

(7%), services not specified (37%), or a mix of local or smaller services (24%). Most physicians’ concerns

were related to technological issues and the ability to procure physical exams and/or laboratory results.

Conclusions: There is a paucity of published trials on telemedicine services in pediatric nephrology. Virtual

care was feasible and acceptable for patients, caregivers, and providers during the COVID-19 pandemic.

Kidney Int Rep (2021) 6, 2316–2322; https://doi.org/10.1016/j.ekir.2021.06.026

KEYWORDS: COVID-19 pandemic; patient experience; patient satisfaction; pediatric nephrology online services; pro-

viderexperience; telemedicine

ª 2021 International Society of Nephrology. Published by Elsevier Inc. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

T
elemedicine is classified by the World Health Or-
ganization as the delivery of health care services

by health care professionals via communication

technologies where providers and patients are sepa-
rated by distance.1,2 Even before the COVID-19
pandemic, telemedicine in the United States (US) had
been slowly on the rise. According to a 2017 survey
conducted by the American Telemedicine Association,
88% of health care executives believed they would
invest in telehealth in the near future and 98% thought
that it offered a competitive advantage.3 However, the
multitude of private insurers in the US can lead to
barriers in both coverage and reimbursement for tele-
medicine services. In the aforementioned survey, 71%
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of respondents believed that lack of coverage and
payments were barriers to implementation.3 In a sys-
tematic review, telehealth was found to be comparable
to or occasionally even better than the usual in-person
care, but there are noted limitations to these conclu-
sions based on the small number of studies with het-
erogeneous designs and varied findings that served as
the basis for the conclusion.4 The current evidence for
telehealth interventions in end-stage kidney disease
and chronic kidney disease (CKD) care remains scant
and lacks recommendations on how it can be applied
optimally.

There are several systems for the provision of tele-
medicine services. A synchronous method of telemed-
icine is where the televisit can serve as a digital
substitute for the in-person patient–provider interac-
tion. A derivative of this system is tele-supervision,
where the provider presents patient information to an
attending, with or without the patient’s presence.5

Asynchronous methods of telemedicine include tele-
monitoring where the signs and symptoms are sent
electronically from the patient to the provider. This
method is most beneficial in chronic conditions,
providing regular follow up and patient education on
their conditions.5

More than 50 US health systems, such as Jefferson
Health, Mount Sinai, Kaiser Permanente, Cleveland
Clinic, and Providence, have implemented telemedicine
programs along with individual hospitals. Differences
in payment parity (telehealth reimbursement at the
same rate as in-person visits) across the states of the US
and the lack of guidelines to aid with this expansion
led health providers to sporadically use various mo-
dalities of telemedicine. In Canada, telemedicine has
been used widely and reimbursed since the 1990s.6

As the COVID-19 pandemic progressed, more phy-
sicians turned to virtual provision of care to contain
and prevent the spread of the virus to the community.
However, there was no general consensus or stan-
dardized training, resulting in different experiences
with the use of telemedicine for both the providers and
patients.

METHODS

To create the survey, the authors characterized the
telemedicine experiences by patients and providers
using a targeted survey. The survey was conceptual-
ized by a team of 6 pediatric nephrologists from the US
(from the American Society of Pediatric Nephrology
and the Pediatric Continuous Renal Replacement
Therapy Registry Group), Asia (from the International
Pediatric Nephrology Association and the International
Society of Nephrology), Africa (from the International

Pediatric Transplant Association), and Canada (from the
Canadian Society of Pediatric Nephrology). The patient
and physician questionnaires were constructed to
establish face validity and avoid common errors, such
as confusing and/or leading questions. Pilot testing was
conducted with 10 pediatric subspecialists. The patient
responses during the epidemic were taken from
institution-based anonymous patient satisfaction
questionnaires and individual consent to treat was
obtained by the institution. The final web-based
questionnaires with informed consent was deployed
using the online survey platform Qualtrics.

Pediatric nephrologists were approached electroni-
cally using the pedneph and the pcrrt list servers. The
survey was sent to pediatric nephrologists worldwide.
However, due to the physicians in various countries
already having telemedicine established before the
pandemic, secondary to sporadic responses to the
questionnaires, only responses from pediatric ne-
phrologists in the US and Canada were used.

The physician questionnaire included 17 questions
with both open-ended and closed-ended responses on a
Likert scale (totally disagree, disagree, neither agree nor
disagree, agree, totally agree), as depicted in
Supplementary Table S1. The questionnaire collected
information on telemedicine training received, mode of
telemedicine delivered, satisfaction with current ser-
vices, and comments/concerns with current practices
between February 28, 2020 and August 30, 2020. Eligi-
bility criteria for the physicians included being a clinical
pediatric nephrologist and, for the patients, being a
person under the care of a pediatric nephrologist.

In parallel, the patients’ responses on telemedicine
clinical services were only collected in the US
(Supplementary Table S2). This assessment was spo-
radic and not center-based, with data available from
various surveys that were either hospital- or
institution-based, including satisfaction surveys from
both Healthgrades and Hospital Consumer Assessment
of Healthcare Providers and Systems. The latter sur-
veys were developed by the Centers for Medicare and
Medicaid Services and the Agency for Healthcare
Research & Quality and were administered to a random
sample of patients no later than 42 days after a patient
visit/discharge. Questions from the surveys that dealt
with similar overarching themes of access, logistics,
and satisfaction were analyzed by the authors for
comparison. Standardized responses were more diffi-
cult to ascertain from international sources and, as
such, only the results from the US are presented. The
patient questionnaire data were collected from March
30, 2020 to August 30, 2020 from 62 centers across
North America. These reports were anonymous and
voluntary, and not compensated.

R Raina et al.: Survey of Telemedicine Use CLINICAL RESEARCH
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Patients were identified and given the survey by the
present authors, along with assistance from providers
who were approached to fill out the physician survey.
Consent to publish the de-identified findings was ob-
tained with the completion of the survey through an
informed statement at the beginning of the survey. To
expand knowledge on the patient experience, we used
Healthgrades ratings by a summary of the current
ratings along with looking at previous trends as
analyzed by Gallar et al.7 Exclusion criteria were an
inability to read English, having a cognitive impair-
ment, or being unable to sign the consent form.

Principal components analysis was used to compare
data points. Factor loading was used to help group
questions that were similar in nature and was done
when �0.60 or higher. This value was chosen as it
determined internal consistency using Cronbach’s a
test. The questions used for personal commitment to
practice pattern and geographic location had a Cron-
bach’s a ¼ 0.91, considered significant for internal
consistency.

Data were analyzed and gathered among the
different partner institutions and all results were
assessed anonymously for the purpose of this investi-
gation. Consent was gathered at the point of contact
between the provider and patients at 62 partner in-
stitutions with the consent of the parent/guardian ob-
tained whenever indicated. Questionnaires were
distributed anonymously to patients under nephrology
care with the diagnosis unspecified.

RESULTS

After the results of the surveys were compiled, re-
sponses were received from 400 patients from the US.
In addition, 197 responses were gathered from pediat-
ric nephrologists in the US and Canada. The pertinent
responses from each survey are highlighted in what
follows.

Method of telemedicine delivery (n ¼ 197): Most
physicians (56%) reported using both video chat and
telephone calls, followed by video chat only (23%),
telephone calls only (12.4%), or text message (8.3%)
(Figure 1a).

Telemedicine training for physicians (n ¼ 197): The
majority of physicians (n ¼ 141, 71%) received training
for telemedicine services. Of this subset, training was
most often done through video tutorial (n ¼ 59, 42%),
followed by PowerPoint presentation (n ¼ 44, 31%), e-
mail and written instruction (n ¼ 24, 17%), or one-on-
one training (n ¼ 9, 6%).

Physician satisfaction (n ¼ 197): The majority of
physicians expressed satisfaction with the telemedicine
experience. Only 5% (n ¼ 10) of physicians were

disappointed with the clinical aspect of telemedicine,
whereas only 4% (n ¼ 8) were disappointed with
telemedicine overall (Figure 1b and Supplementary
Table S2).

Perceived benefits by patients and satisfaction (n ¼
400): Overall, patients reported telemedicine visits as
positive or neutral and with similar levels of satisfaction,
compared with in-person visits. Aside from the ability
to show physicians a physical problem, all other cate-
gories showed a majority of responses with neutral or
better-quality results with telemedicine (Figure 2a–c).

DISCUSSION

Based on our survey results, telemedicine was readily
accessible to both providers and patients. Most of our
physician participants (72%) received some form of
telemedicine training. Staff training has been shown to
be quite important for the success of telemedicine to
acclimate stakeholders to the telemedicine system. The
most effective methods include recorded videos and
live webinars. Video training allows physicians to
revisit the training multiple times and have frequently
asked questions addressed.8 The standardization of the
limited physical examination conditions, such as
edema, general condition, distress, and shortness of
breath, can be instructed.

We found that telemedicine was viewed favorably
by most users. The results were aided by the fact that
pediatric nephrology consultations are largely based on
laboratory results, with patient interactions centered
around disease education and explanation of treatment
choices.9 Only 5% of physicians were disappointed
with the clinical aspect of telemedicine, whereas only
13% of patients were not satisfied.10 The over-
whelmingly positive reviews from both sides bodes
well for continued use of telemedicine.11,12

Although much can be obtained with home blood
pressure monitoring, clinical observation of breathing
pattern, and assessment for edema, there is no stan-
dardization for the physical examination during virtual
care. In our patient survey, 80% of patients felt they
could not adequately show their physician a physical
problem, whereas 30% of physicians found it was an
issue. Although expected, a reliable method of con-
ducting key aspects of a physical exam is needed to
keep this as a viable method of care.

Telemedicine visits allow more schedule flexibility.
For patients, the ability to attend appointments re-
quires significant time and expense. This can be a
barrier for lower income patients especially. One large-
scale study showed that telemedicine visits signifi-
cantly improved patient attendance to appointments.
Before implementation of telenephrology service at this

CLINICAL RESEARCH R Raina et al.: Survey of Telemedicine Use
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clinic, 53.1% of scheduled visits were either canceled
or were “no-shows.”13 After instituting telemedicine,
the no-show rate was reduced by nearly half (28.5%),
with greater adherence to telemedicine appointments
(71.9%) compared with in-person visits (61.0%).13

Technological barriers can be present in lower socio-
economic communities because not all patients have
sufficient internet or cellular access.

Previous studies have also shown significant benefits
associated with telemedicine use. Two trials found that
telehealth led to a lower rate of hospitalization (2.2 vs. 5.7
days annually per patient).7,14 In addition, 3 studies re-
ported a decreased number of hospitalizations for tele-
health versus standard care patients (0.0038 vs.
0.0069).9,12,15

In terms of patient-reported outcomes, studies have
indicated similar or superior treatment with telehealth.
Ansary et al. and Dey et al. found significant
improvement in social functioning scores for telehealth
patients versus standard care patients.11,16 Further-
more, Jahromi et al. described reduced depression,

anxiety, and stress scores in telehealth patients.17 This
could suggest that patients using telehealth had more
stable chronic conditions, resulting in further use of
telehealth. Having more stable patients pursue tele-
medicine services frees up staff and resources for pa-
tients with more acute and emergent conditions.

There are key considerations that need to be
addressed when conducting telehealth. Providers need
to learn to remain “present” during any telehealth visit.
In a physical setting, even if the provider looks away
from the patient or moves a short distance away, the
provider remains “present.”18 When the clinician is seen
on a monitor and he or she looks away, the patient may
feel that the provider is no longer “present.” Reviewing
a patient’s chart before a visit can help the provider
remain more focused on the patient. This was confirmed
by the patient survey where 60% of respondents indi-
cated they had a stronger personal connection in person
when compared with telemedicine.

Conveying emotional support over a screen is
harder to deliver than in person.19 Pediatric

14.0% 20.7%

57.0%
55.4%

24.8% 19.0%

4.1% 5.0%
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10.0%
20.0%
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telemedicine
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b

Figure 1. Physician telemedicine survey. (a) Telemedicine training method. (b) Overall experience and overall clinical experience with
telemedicine.
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nephrology consultation often involves delivering
difficult information. Sitting silently for a few
moments with a patient can be helpful if the clini-
cian is sitting in the same room. However, silence on

the video monitor may not convey empathy
equally.19

General concerns revolve mainly around technol-
ogy (36%) and the inability to perform physical

Telemedicine saves me time travelling to hospital or a specialist clinic

HCP is able to understand my healthcare condition

Do receive adequate attention

Think the health-care provided via telemedicine is consistent

Feel comfortable communicating with my HCP

Hear my HCP clearly

Telemedicine provides for my health-care need

Overall, I am satisfied with the quality of service being provide via...

Easily talk to my HCP

Will use telemedicine services again

Meet with my HCP more frequently via telemedicine

Find telemedicine an acceptable way to receive health-care services

Obtain better access to health-care services by use of telemedicine

Do not need assitance while using the system

Travel time to the visit
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Figure 2. Combined results from the patient satisfaction survey. (a) Patient satisfaction rating of telemedicine. (b) Patient satisfaction with
aspects of telemedicine. (c) Patient perception of virtual video visits versus office visits.
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exams (30%). Technology-related issues could be
minimized with the establishment of standardized
training and the constant availability of technically
trained staff.

Telemedicine is not feasible for acutely ill patients
who require immediate attention and is best suited for
monitoring chronic conditions or as an initial meeting
with a provider. In addition, a telemedicine visit can
preclude or limit the relationship between patient and
provider with certain nonverbal cues being missed on
camera or by the provider. This can cause patients to
either take appointments less seriously or be less
comfortable in explaining their well-being. The pro-
vider needs to pay attention to their body language to
ensure they are actively listening to their patient. The
physician should be prepared before the telehealth
meeting to ensure the best technical quality for inter-
personal connections by using a professional back-
ground and using ambient noise and lighting to make
the patient feel comfortable.20 Also, the physician
should use open-ended questions during the telehealth
visit to elicit a list of needs up front, making the visit
more efficient. This should be followed by active
listening, which would allow for a clearer assessment of
the patient’s needs and demonstrate respect for the
patient, and an empathetic response. Last, information
should be shared in a simplistic way while pausing to
ask questions to provide comfort and meaning.20

An important aspect that was not addressed our
survey is patient confidentiality and consent. In Can-
ada, the Ontario Telemedicine Network is encrypted on
both ends and provides maximum confidentiality and
safety for telemedicine, while also automating con-
sent.21 It is the opinion of the authors that international
standards about confidentiality and consent should be
developed to address these concerns.

There are several limitations to our surveys. In the
physician survey, there were no questions regarding
total number of patients served with the telemedicine
platform, or the level of expertise in use of telehealth
platforms. In terms of the patient survey, a key point of
telemedicine was not assessed: the financial aspect. From
a public health standpoint, telemedicine is the preferred
form of treatment in the setting of a pandemic, but as a
long-term practice the financial cost that is feasible to
both patients and providers will need to be determined.

In conclusion, within the COVID-19 pandemic
setting, there was widespread acceptance and satisfac-
tion with telemedicine services in the field of pediatric
nephrology, both by patients and providers. Although
physicians and health care teams have rapidly adapted
to the use of telemedicine, there is a need to standardize
the provision of virtual care. Standardized workflows
for various conditions can potentially allow for more

effective patient care. Even more importantly, these
workflows can help ensure optimal patient outcomes
with minimal risk of contracting COVID-19 or any
potential infectious disease.
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