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Abstract

Purpose There is an increasing burden of kidney diseases worldwide and access to specialist care is limited. Telemedicine,
has been relatively less used in developing countries like India. The current study aims to assess the feasibility and accept-
ance of telenephrology services at our institute, a public hospital.

Methods A total of 150 patients were selected by stratified random sampling from the list of attendees who had undergone
both in-person outpatient consultation and telenephrology consultation. Patient's attitude towards, and knowledge and accept-
ance of telenephrology services were evaluated.

Results The average age of the study cohort was 42.52 + 15.1 years. More than one-third (39.3%) of our patients belonged
to the lower middle socioeconomic class. The median distance traveled to reach our outpatient clinic was 113.5 km
(3-2249 km). Patients reported lost workdays in 54.7% cases. The majority (95%) of patients managed to consult through
teleservices successfully. Ninety percent of the patients gave a satisfaction score of 4 (out of 5) or above for their tele-
consultation experience. The most important perceived benefit of teleconsultation was the reduced risk of infection (40.6%)
followed by economic benefits (32%). The major disadvantage (36%) was the absence of physical examination. A combina-
tion of physical and telenephrology services was the option preferred by 84% of the patients.

Conclusion In developing countries like India, with the majority of the population residing outside major cities and with
limited medical access, telenephrology has a huge potential to provide quality nephrology care to the remotest parts of the
country.

Keywords Telenephrology - Telemedicine - Patient satisfaction

Introduction

There is an increasing burden of kidney diseases in devel-
oping countries like India where access to specialist care is
limited to a small proportion of the population. Telemedicine
is the delivery of health-related services and information
from a distant location by telecommunication technologies.
In India, telemedicine is not commonly used, particularly
in public sector hospitals. The use of telemedicine in neph-
rology is further limited, even on a global scale. Prior to
COVID-19, telenephrology had shown promise in managing
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patients in a few developed countries like the United States,
Canada and Australia [1]. It has also shown promise in man-
aging kidney patients in rural and remote areas of Jordan
[2]. Teleconsultation improved access to health care, helped
in the diagnosis and improved the quality of life of these
patients. The Indian experience in telenephrology is largely
limited to peritoneal dialysis patients in whom it has been
shown to improve 5-year survival outcomes, especially in
the rural population [3].

The burden of kidney disease is high in India with
approximately one in six adults suffering from CKD [4].
This is a tremendous burden for a country like India, where
65% of the total population resides in rural areas with poor
accessibility to specialist nephrology care [5]. Further,
there is a critical shortage of nephrologists in the country
(less than 1 nephrologist per million population) [6]. Our
hospital, situated in the nation’s capital, provides specialist
nephrology service to a large number of patients all over

@ Springer


http://orcid.org/0000-0001-5925-9111
http://crossmark.crossref.org/dialog/?doi=10.1007/s40620-022-01471-1&domain=pdf

2326

Journal of Nephrology (2022) 35:2325-2331

India, mostly from the northern and eastern parts of the
country. Many patients travel more than 1000 km and stay
for days near the hospital for each outpatient visit. Despite
such hardships faced by patients, teleconsultation was not
routinely implemented prior to the COVID pandemic in
India. Healthcare disruption in the pandemic period was pro-
found with curtailment of outpatient and inpatient services
due to restrictions posed on travel, diversion of healthcare
resources from specialist services towards COVID-infected
patients and economic burden from disruption of work [7].
Teleconsultation services became a necessity and were
started at our center in an attempt to provide medical care
to our patients during these unprecedented times. In a recent
systematic review on access to healthcare for patients with
chronic kidney disease during the COVID-19 pandemic, the
studies on telehealth were limited to American and European
regions [7]. The feasibility of telenephrology in developing
countries like India during the COVID pandemic has been
reported [8]. However, data from public sector hospitals
which cater to a significant proportion of the needy popula-
tion is limited. Moreover, in addition to feasibility, patient
as well as provider acceptance and satisfaction needs to be
ensured for long-term viability [9]. We attempted to address
these issues.

A large number of patients visit our nephrology outpa-
tient department (OPD) from remote areas of the country.
Most of these patients are accompanied by a family member
or friend during their hospital visits and this often means
staying away from home and work for 3—5 days for each out-
patient visit. As a result, the patient bears the cost of travel
and stay, in addition to loss of productivity due to missed
work days. The current study was conceived to assess the
patient’s knowledge, attitude and acceptance of telenephrol-
ogy services among kidney patients at a tertiary public care
center in India. We expected that the data would not only
help in modifying the services to make them more patient-
friendly, but would also extend the scope of telenephrology
beyond the pandemic period.

Materials and methods

This study was a cross-sectional survey carried out among
patients who availed themselves of the Telenephrology ser-
vices at our institute in New Delhi. The telenephrology ser-
vice was started during the nationwide lockdown in March
2020 and has continued since then through the second and
third COVID waves in 2021-2022. Patients could make an
appointment for the teleconsultation by phone or via the
institute’s website (www.aiims.edu) or from the online reg-
istration system (https://ors.gov.in/orsportal/) initiated by the
Ministry of Electronics & Information Technology, Govern-
ment of India. After requesting an appointment, the patient
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receives a confirmation of their teleconsultation via short
messaging service (SMS). On the day of the appointment,
the nephrologist calls the patient on his/her registered con-
tact number after retrieving his/her file from the outpatient
medical records section. Patients share their health concerns
and queries, which are duly recorded in the patient’s medi-
cal file. During this call, patients are asked to share their
latest laboratory investigations done locally, blood pressure
(home/clinic) and blood sugar charts through WhatsApp®
to the pre-specified contact number or e-mail as per his/
her preference. The changes in treatment, including advice
for future investigations and follow-up, are explained to the
patient over the phone. The prescription is sent as an image
through WhatsApp® or e-mail, and as a text message for
those without internet access. Each treating nephrologist
is given a separate login ID with password to access the
teleconsultation appointment and send prescriptions as a
text message. This allows the patient to obtain prescription
drugs from the pharmacy or an online source without any
hindrance. This was foreseen in the Telemedicine Practice
Guidelines released by the Government of India in 2020 and
helped patients get the medicines from the pharmacy of their
choice [10]. All emails and messages are sent from dedicated
computer systems and mobile devices provided to treating
nephrologists to ensure safety of personal information.
After approval by the Institute’s Ethics Committee, a
questionnaire was designed to collect data on the socio-
demographic characteristics, details about physical outpa-
tient visits, knowledge of telenephrology service, patient’s
perception about the advantages and disadvantages of the
use of telemedicine and the barriers faced by the patients
(supplementary file 1). For the purpose of this survey, a
total of 150 patients were randomly selected by the strati-
fied sampling method from the list of patients who had
availed themselves of both teleconsultation and physical
consultation, to ensure adequate representation and to
avoid selection bias. This study was conducted 6 months
after the start of telenephrology services in our institute.
Each patient was contacted over the phone and received
an explanation regarding the purpose and methodology
of the study, following which oral consent was obtained.
Subsequently, the questionnaire was administered in the
local language and the response was recorded. The patients
were asked to rate their response to the questionnaire, on
a five-point Likert scale. The patient’s response to the
questionnaire was kept confidential, coded, and remained
with the principal investigator and was not available to
the treating nephrologist. The patients were assured that
their responses would not affect their future care. This
study questionnaire has not been formally validated. The
frequency distributions and average and median values for
each of the questionnaire variables and descriptive analysis
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Table 1 Baseline characteristics of the study population (total, Table 1 (continued)
=150
" ) Patient characteristics N (%)
Patient characteristics N (%)
No stay 78 (52)
Age (years), mean + SD [range] 42.52+15.1 [17-83] Hotel/lodge/rental 27 (18)
Male patients 102 (68) Free stay/government sponsored 9 (6)
Inf ¢ Relative’s house 36 (24)
nforman
Self 84 (56) Patient accompanied by
Spouse 21 (14) None 47 (31.33)
Parent 8(5.3) Spouse 39 (26)
Son/daughter 31 (20.7) Parent 17(11.33)
Relative 6 (4) Son/daughter 30 (20)
Locati h Relative 15 (10)
ocation ofhome Friend 2(1.33)
¥1llage g; 828 Employment status of accompanying person 82 (54.67)
own .
City 43 (28.7) Cost per visit (in INR), median [range] 1350 [40-35000]
113.5 [3-2249] Frequency of OPD visits per year, median 5[1-15]

Distance traveled for physical OPD (in kilom-

eters), median [range]

Living status

With partner 2(1.33)
With partner and children 131 (87.33)
Joint family 17 (11.33)
Education status of patient
Illiterate 7 (4.67)
Schooling less than 8th standard 8 (5.33)
Primary education (8th std) 7 (4.67)
Secondary education (10th std) 23 (15.33)
Senior secondary education (12th std) 28 (18.67)
Graduate 50 (33.33)
Post-graduate/ professional 27 (18.0)
Occupation of patient
Professional 16 (10.67)
Skilled worker 64 (42.67)
Unskilled laborer 3(2.0
Unemployed 69 (46)
Socioeconomic class [11]
Lower 0(0)
Upper lower 10 (6.67)
Lower middle 59 (39.33)
Upper middle 61 (40.67)
Upper 20 (13.33)
Knowledge about current medications
Knows about medications and dosing 146 (97.33)
Needs help 4(2.67)
Mode of travel to reach OPD
Train 67 (44.67)
Bus 25 (16.67)
Taxi 14 (9.33)
Own vehicle 18 (12.0)
Flight 2(1.33)
Metro rail 24 (16)
Duration away from home for one OPD
consult
None 78 (52)
1-3 days 22 (14.67)
4-6 days 20 (13.33)
7-10 days 19 (12.67)
> 10 days 11 (7.33)

Place of stay in Delhi

[range]

OPD, Outpatient department

of the data was performed using IBM SPSS Statistics for
Windows, version 23.0 (IBM Corp., Armonk, NY, USA).

Results

The mean age of our study cohort of 150 patients was
42.52 +15.1 (17-83) years, and 68% were males. The
median number of teleconsultations per patient was 2.1
(1-10). The baseline demographic, socio-economic
profile of our patients is given in Table 1. The patients
interviewed were from the general nephrology clinic and
included patients with chronic kidney disease, glomerular
diseases and also patients on dialysis. Kidney transplant
recipients were not included in this study. The question-
naire was answered by the patient himself/herself in 56%
of cases, and by a family member or care-giver in the rest.
Seventy-seven (51.3%) patients were graduates or post
graduates. Almost 46% of the patients were unemployed
and dependent on family members for financial assistance.
Forty point seven percent of patients belonged to the upper
middle and 39.3% belonged to the lower middle socioeco-
nomic class, as per the modified Kuppuswamy classifica-
tion [11].

One-half (54.6%) of the patients resided in towns while
16.7% were from villages. The median distance traveled to
attend the physical OPD (one way) was 113.5 (3-2249) km
and 77.3% were dependent on public transport for reach-
ing the OPD. The median number of outpatient visits per
patient per year was five (1-15). Nearly one-third (32.6%)
of the patients stayed near the hospital premises for 4 or
more days during each visit to get blood and imaging tests
done and consult the nephrologist. Approximately two-
thirds (68.7%) of patients were accompanied by someone
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Fig. 1 Source of information regarding telenephrology service

during their hospital visits. Attendees incurred productiv-
ity loss due to missed work days in 54.7% of the cases. The
median cost of each visit was 1350 INR.

The most common source of information regarding the
telenephrology service was from our institute (39.3%) fol-
lowed by internet services (33.3%). The various sources
of information regarding our departmental telenephrol-
ogy service are depicted in Fig. 1. Nearly all the patients
(99.3%) felt that the telenephrology service was an accept-
able approach during the COVID-19 pandemic. Over 90%
of the patients managed to consult through teleservices
successfully without any issues. When asked about the dis-
advantages of teleconsultation, 36% of patients felt that the
lack of physical examination in a clinic could lead to mis-
diagnosis/incorrect management. The most important ben-
efit of teleconsultation as per the respondents was reduced
risk of potential infection (40.6%) followed by economic
benefits (32%). After normalization of outpatient services,
84.0% of patients preferred a combination of physical and
telenephrology services. Almost all the patients were satis-
fied with their experience with teleconsultation (Fig. 2).

Discussion

In this retrospective study, we found that telenephrology
was a feasible and acceptable option that decreased health-
care costs and out-of-pocket expenditure for the patients
and has promising scope for the future as well. Further,
the issues faced by patients in terms of social support and
physician availability can also be circumvented through
telenephrology. Our findings are similar to those obtained
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in developed countries wherein teleconsultations reduced
travel costs and carbon dioxide emissions related to travel,
ensured medication adherence with fewer hospitalizations
and is acceptable to the majority of patients [12, 13]. Tel-
enephrology has shown to be useful in many observa-
tional studies especially in improving patient access to
specialist care without compromising on clinical outcomes
[14]. Long term sustainability over 2 years for managing
patients with kidney disease has also been addressed in a
recent case—control study [15]. Albeit small, a randomized
controlled trial confirmed that telemedicine in addition
to standard care reduced hospitalization and improved
adherence to medications in renal transplant recipients
[16]. Telenephrology has been successfully carried out for
patients on peritoneal dialysis at the Mount Sinai hospital,
New York and also in Columbia [17, 18]. Telehealth vide-
oconferencing has been included in reimbursement claims
in most developed countries thereby easing the economic
burden of medical consults. Routine kidney care with
video-based telemedicine is growing around the globe and
has been accepted by patients across the entire spectrum
of kidney disease [19].

Successful telenephrology services had already been pro-
vided in India for patients with kidney disease who were on
peritoneal dialysis. Remote patient monitoring in patients on
automated peritoneal dialysis (APD) significantly reduced
hospitalization rates with better adherence, early detection
of catheter dysfunction, reduction in the frequency of clinic
visits, and enhanced communication between the patient and
the clinical team [3]. Reports on the feasibility of teleneph-
rology, including video consultations in a single center,
though available have not been evaluated for patient satis-
faction and acceptance [20].

Most of the patients in our study cohort were young or
middle aged and belonged to the middle socioeconomic
class; almost half were unemployed and dependent on
family members for financial assistance. This reflects the
category of patients visiting our hospital and likely in any
other major public sector hospital in India and most other
developing countries. Our patients were strongly supportive
of the telenephrology service. Almost all the patients were
confident reporting their complaints and comfortable sharing
reports over the phone. It is also encouraging that there is
widespread availability of telecommunication systems and
internet service, even in remote areas, thus facilitating shar-
ing of reports and getting appropriate medical consultation.
We could not explore the problems faced by those patients
who do not have access to smart devices. However, even
in the absence of internet services, sharing of reports and
prescriptions was feasible through SMS, following oral con-
sultation (Table 2).

Ninety percent of patients gave a satisfaction score of
4 (out of 5) or above for their teleconsultation experience,
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Fig.2 Patient satisfaction
scores for teleconsultation
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Table2 Patient’s attitude and Acceptance of Telenephrology service N (%)
acceptance of telenephrology
services Confident in expressing concerns
Yes 145 (96.67)
No 5(3.33)
Sharing test reports over phone
Comfortable 139 (92.67)
Needed help 11 (7.33)
Teleconsultation vs physical consultation
Teleconsultation better 17 (11.33)
Equally good 38 (25.33)
Acceptable in COVID 95 (63.33)
Problem faced during teleconsultation
Drug dosing 5(3.33)
Test reports not seen 3(2.0)
Lack of physical examination 54 (36.0)
Difficulty in explaining symptomatology 3(2.0)
Non-availability of investigations locally 5(3.33)
Most important benefit of teleconsultation as perceived by patients
Cost of travel/stay/work loss saved 48 (32)
Risk of potential infection reduced 61 (40.67)
Difficulty due to travel avoided 41 (27.33)
Preferred mode of OPD consults after COVID pandemic
Teleconsultation 10 (6.67)
Physical consultation 14 (9.33)
Combination of both 126 (84.0)

thus suggesting adequate patient satisfaction. The majority
of patients (86%) wanted telenephrology to continue beyond
the COVID pandemic. This, apart from showing the accept-
ance of teleservices, indicates that patients may prefer it in
certain selected situations. Among 14 patients who wanted
only physical consultation, 13 (92.8%) were living in the
same city, attending the OPD and returning home on the

same day, prior to the COVID pandemic. The benefit of
telenephrology was therefore most appreciated by those
patients who were traveling longer distances for each visit.
An approach involving regular telenephrology follow ups
with need-based in-person consultations can significantly
reduce the number of visits, cost of travel and stay, in addi-
tion to reducing the risk of infection.
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One of the concerns of our patients during teleconsulta-
tion was the lack of physical connection during the clinic
visits which had been the norm till the pandemic. Nearly
one-third of the patients feared that lack of in-person clinic
visits might compromise their health outcome. One way
of overcoming this issue would be by using videoconfer-
encing or video calls, where the patient can see the doctor
face-to-face while explaining his/her problems and getting
advice. This can also help the physician pick up certain
non-verbal cues and address patient issues more effec-
tively. The availability of suitable internet connectivity
and smart devices is a prerequisite for this service.

One important observation in this study is that only
4.67% of patients were illiterate. About 85% of patients
had studied till 10th grade or above. Also, the majority
of patients belonged to the lower middle or upper middle
socioeconomic class. This could indicate an underrepre-
sentation of the very poor and illiterate patients who prob-
ably do not have access to the internet, mobile phone or
are not aware of the telenephrology service. One approach
to reach this subset of patients is by widespread dissemi-
nation of information regarding telemedicine, explaining
how to make an appointment, and sharing investigations
over the phone with the help of printed and digital mass
media. Another solution could be to set up remote tel-
emedicine clinics staffed with trained nurses or techni-
cians where these patients can consult the nephrologist via
telephone or videoconferencing.

The main strength of this study is that it is one of the
first studies from India to assess the patient’s attitude and
acceptance of telenephrology service, especially at a large
public sector hospital. This study was performed at a sin-
gle center in North India which limits its generalizability to
other areas of India. The impact of non-availability of smart
phones/internet services could not be assessed. The appli-
cability of results to patients with no support system and the
socioeconomically disadvantaged is still unknown. We did
not have video telenephrology services for new patients, so
patients who had been previously registered and treated by
our clinic were included in the study. These patients already
had an available nephrology file which included basic patient
history, prior clinical details and investigations thus making
it convenient for the physicians to provide consults. Nev-
ertheless, this study provides hope that a well-organized
telehealth system would ensure continuous follow-up and
proper management of patients with chronic diseases in
developing countries like India without compromising on
patient satisfaction and standard of medical care.

In conclusion, in a country like India made up largely
of a rural patient population with limited accessibility to
specialist care, telenephrology has a huge potential to
provide quality healthcare in view of the reasonably well
developed digital infrastructure. Therefore, the integration
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of telenephrology services to the existing healthcare system
is the need of the hour to improve access to care and pro-
vide quality service to our patients without compromising
outcomes.
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