
65

Hepatology Communications, VOL. 6, NO. 1, 2022� ﻿

Feasibility, Outcomes, and Safety of 
Telehepatology Services During the 
COVID-19 Pandemic
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Madhumita Premkumar ,1 Sunil Taneja,1 Ajay Duseja,1 Meenu Singh,2 and Virendra Singh 1

Coronavirus disease 2019 (COVID-19) has hampered health care delivery globally. We evaluated the feasibility, out-
comes, and safety of telehepatology in delivering quality care amid the pandemic. A telemedicine setup using smart-
phones by hepatologists was organized at our tertiary-care center after pilot testing. Consecutive patients availing 
telehepatology services were recruited between March and July 2020. An adapted model for assessment of telemedi-
cine was used after validity and reliability testing, to evaluate services 7-21 days after index teleconsultation. Of the 
1,419 registrations, 1,281 (90.3%) consultations were completed. From 245 randomly surveyed patients, 210 (85.7%) re-
sponded (age [years, interquartile range]: 46 [35-56]; 32.3% females). Seventy percent of patients belonged to the mid-
dle or lower socio-economic class, whereas 61% were from rural areas. Modes of teleconsultation were audio (54.3%) or 
hybrid video call (45.7%). Teleconsultation alone was deemed suitable in 88.6% of patients. Diagnosis and compliance 
rates were 94% and 82.4%, respectively. Patients’ convenience rate, satisfaction rate, improvement rate, success rate, 
and net promoter scores were 99.0%, 85.2%, 49.5%, 46.2% and 70, respectively. Physical and mental quality of life 
improved in 67.1% and 82.8% of patients, respectively, following index teleconsultation. Person-hours and money spent 
by patients were significantly lower with teleconsultation (P  <  0.001); however, person-hours spent by hospital per tel-
econsultation were higher than in physical outpatient services (P  <  0.001). Dissatisfied patients were more likely to 
have lower diagnosis rate, unsuitability for teleconsultation, noncompliance, poorer understanding, and uncomfortable 
conversation during teleconsultation. Connectivity issues (22.9%) were the most common barrier. Three patients, all of 
whom were advised emergency care during teleconsultation, succumbed to their illness. Conclusion: Telehepatology is a 
feasible and reasonably effective tool for rendering health care services using smartphones during the COVID-19 pan-
demic. Systematic implementation, possible integration into routine health care delivery, and formal cost-effectiveness 
of telehepatology services need further exploration. (Hepatology Communications 2022;6:65-76).

Chronic liver diseases affect 1.5 billion people 
globally and are the fourth and tenth most 
common ailments in males and females, 

respectively.(1) Cirrhosis resulted in nearly 1.3 million 
deaths in 2017.(1) Advanced cirrhosis requires multi-
modality care and liver transplantation as definitive 

treatment.(2) Hepatology services are essential to pro-
vide quality care to such patients but are limited to 
the urban areas in most countries. There is an unmet 
need to deliver specialist care to all strata of patients 
with hepatobiliary diseases that is not restricted by 
distance and infrastructure.

Abbreviations: CHC, chronic hepatitis C; COVID-19, coronavirus disease 2019; HCC, hepatocellular carcinoma; IQR, interquartile range; MKS, 
modif ied Kuppuswamy scale; NPS, net promoter score; OPD, outpatient department; QOL, quality of life.
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The coronavirus disease 2019 (COVID-19) pan-
demic has disrupted the health care services with 
maximum brunt on the outpatient department (OPD) 
services. Most patients with hepatobiliary diseases are 
either not getting treated or are being managed at local 
primary or secondary care centers with inadequate 
facilities and expertise. Technological evolution in 
telecommunication sector, including 4G services, can 
be used to provide telemedicine services to patients 
without any huge economic or geographic constraints. 
Importantly, it can avoid the spread of COVID-19 in 
the community and exposure to health care workers. 
Moreover, telehealth services can empower physicians 
at primary/secondary-care hospitals, enable telemon-
itoring of complex liver patients, and store-forward 
health information for effective consultations.(3-5)

Telemedicine has been effective in managing patients 
with chronic hepatitis C (CHC) in communities using 
the Extension of Community Healthcare Outcomes 
(ECHO) model.(3,6) We recently reported more than 
90% cure rates in CHC using ECHO.(7) Feasibility and 
efficacy of telemedicine have also been demonstrated in 
patients with cirrhosis,(8) monitoring of liver transplant 
recipients,(9) and other systemic diseases.(10-16)

Despite several encouraging reviews,(5) objective 
data regarding the utility of telehepatology services 
remain scarce.(4,17,18) Therefore, we conducted this 
study to evaluate the feasibility, efficacy, safety, and 
barriers of telehepatology services during the tempes-
tuous COVID-19 pandemic.

Materials and Methods
This was an observational study with analytic sur-

vey design conducted between March and July 2020 
at a government-run tertiary care teaching hospital. In 

the first phase, we organized telemedicine workflow in 
the department of hepatology followed by evaluation 
of telehepatology services in second phase. The pro-
tocol was approved by the institute’s ethics committee 
(Reference No. NK/6362/study/464) and adhered to 
the guidelines for reporting survey design,(19,20) provi-
sions of the 1975 Declaration of Helsinki, and Good 
Clinical Practice guidelines. All authors had access to 
the study data and approved the final manuscript.

Telemedicine Setup and 
Workflow

The liver clinic of our institute caters to nearly 
50,000 outpatients from north India every year. 
Nearly two-third of our patients reside in rural areas 
and come from more than five neighboring states 
(Supporting Fig. S1). With complete shutting down 
of OPD services and country-wide lockdown, it was 
extremely important to devise a model to provide unin-
terrupted and adequate care to our new and follow-up 
patients. Hence, in an already established telemedicine 
department at our institute, we incorporated our liver 
clinic services to provide teleconsultations. Initially, 
we provided telehepatology services only via audio 
consultations to patients who registered through two 
general telephone lines between 8 am and 9 am on 
hepatology OPD days. Considering the unlikelihood 
of the COVID-19 pandemic waning in near future 
and encouraging feedback of initial setup (satisfaction 
rate, 80%), telehepatology services were expanded. 
Registration timing was extended from 1 hour to 2 
hours (8 am to 10 am) and number of telephone lines 
for registrations increased to eight, which also catered 
to other department OPDs. Six 4G smartphones with 
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WhatsApp (Facebook, Inc., Menlo Park, CA) and 
video-calling capabilities were then procured and used 
specifically to provide telehepatology consultations. 
Hepatology teleconsultation cards, like physical OPD 
cards, were generated with all relevant patient particu-
lars, including their central registration numbers, con-
tact number, and other demographic details. Patients 
were called back for assessment after registration using 
4G smartphones with WhatsApp by hepatologists on 
the same day following the country’s telemedicine 
guidelines.(21) Further treatment plan was written on 
the teleconsultation cards, and a copy of the same was 
then sent back to patients over WhatsApp. Patients 
were called again to resolve any query(s). If the con-
sulting hepatologist felt the need for inpatient care 
for a particular patient, they were directed to come 
for physical consultation or to emergency services at 
our institute. To maintain continuity, teleconsultation 
cards were catalogued with digital entry to ensure 
proper follow-up of patients. Previous liver clinic files 
of follow-up patients were also retrieved and attached 
with new teleconsultation cards. The same cards and 
files of the patients will be used in the future when 
physical OPDs open, to ameliorate any ambiguity 
and smooth transition back to normalcy (Fig. 1). All 
patient data were kept confidential, and communi-
cations were end-to-end encrypted and adhered to 
the Information Technology Act of India, 2000, and 
Personal Data Protection Bill, 2019, to maintain and 
protect patient privacy and details.

Feasibility and Evaluation of 
Telehepatology Services

We first designed a suitable tool to assess the fea-
sibility, impact, safety, and barriers of telehepatol-
ogy services using an adapted model for assessment 
of telemedicine (MAST).(22) The 34-item tool was 
developed and validated for its face validity, item con-
tent validity index (I-CVI), item impact score, and 
reliability (Supporting Tables S1 and S2).

Study Participants
Consecutive patients with hepatobiliary disorders 

aged 18 years or older, who availed telehepatology 

services, were enrolled prospectively after verbal 
and/or digital consent. Patients who did not consent 
or had non-hepatobiliary ailments were excluded. 
The clinical details were noted by physicians during 
teleconsultation. A random sample of 245 patients 
was then selected from the whole cohort using a 
computer-generated random-number table; patients 
were then contacted telephonically by research fel-
lows within 7-21 days after the index consultation 
to inquire about their responses in the local lan-
guage (Supporting Fig. S2). The intraperson and 
interperson reliability of the fellows was pretested 
and found to be satisfactory.

Feasibility Assessment 
Parameters of 
Telehepatology Services
	(i)	� Notification rate: Defined as the proportion of 

patients who were communicated back to their 
probable diagnosis and further management 
plan during the same teleconsultation.

	(ii)	� Suitability rate: Defined as the proportion of pa-
tients who were deemed suitable for teleconsulta-
tion alone by the consulting physician during the 
index teleconsultation.

	(iii)	� Unexpected return rate: Defined as the propor-
tion of patients who had to register back for re-
peat teleconsultation before their next allotted 
appointment because of poor understanding or 
dissatisfaction or deterioration in health, needing 
emergent in-patient care.

	(iv)	� Productivity rate: Defined as a ratio of total 
completed teleconsultations and total person-
hours spent per tele-OPD. This index was also 
calculated for physical OPD consults done before 
the pandemic using data from hospital records.

Patient-Centered Outcomes 
and Impact Evaluation of 
Services
(i)	� Convenience rate: Defined as the proportion of 

patients who found teleconsultations safer and 
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more convenient during COVID-19, regardless 
of improvement or satisfaction level.

(ii)	� Satisfaction rate: Patients were asked to rate their 
level of satisfaction on a 5-point Likert scale from 
very dissatisfied to very satisfied. Somewhat satis-
fied and very satisfied responses were grouped as 
“satisfied,” and all other responses were grouped 
as “not satisfied” for subsequent analysis.

(iii)	� Improvement rate: Assessed as the proportion 
of patients responding “better” to the question 

about health issues after teleconsultation that 
concurred with physician assessment.

(iv)	� Successful teleconsultation: A composite index 
defined as when the patient complied with the 
treatment, was satisfied, and improved after the 
teleconsultation.

(v)	� Net promoter score (NPS)(23): Used to assess 
the overall satisfaction of patients and their like-
lihood of recommending telehepatology services 
to their friends/family on a scale of 0-10 (10 

FIG. 1. Telehepatology setup and execution.
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being extremely likely) during the COVID-19 
pandemic. Patients with ratings of 0-6, 7-8, and 
9-10 were deemed as detractors, passives, and 
promoters, respectively. NPS was then deter-
mined by subtracting the percentage of detractors 
from the percentage of promoters. An NPS of ≥ 
50 was considered excellent, and a score above 70 
was deemed exceptional.

CLINICAL AND LABORATORY 
ASSESSMENT

All patients underwent a thorough clinical assess-
ment, including history and physical examination 
(whenever possible) by teleconsultation, along with 
individualized biochemical and/or radiological evalu-
ation. An appropriate diagnosis was made by hepatol-
ogists according to previous existing guidelines.(2)

STATISTICAL ANALYSIS
Data are presented as mean with SD or median with 

interquartile range (IQR) for quantitative variables 
and as proportions with percentages for qualitative 
variables as appropriate. Comparison between groups 
was done using chi-square and Fisher’s exact tests for 
categorical variables, and Student t test and Mann-
Whitney U test for parametric and nonparametric 
variables, respectively. Paired t test and McNemar’s 
tests were done before and after teleconsultation-
related data. A P value of < 0.05 (two-tailed) was con-
sidered significant. Statistical analysis was done using 
SPSS version 22.0 (SPSS Inc., Chicago, IL).

Results
Face validity and reliability (Cronbach-alpha, 0.94; 

Kuder-Richardson, 0.67) of the tool were good, with 
an overall I-CVI and item-impact score of 99.36% 
and 4.01, respectively (Supporting Tables S1 and S2).

Of the 1,419 registrations, 1,281 (90.3%) con-
sultations were completed. Among the 245 ran-
domly selected patients, 210 (85.7%) responded 
during the survey (median age [years, IQR]: 46 [35-
56]; 32.3% females). Most patients belonged to the 
upper-lower and lower-middle socio-economic class, 
as per the modified Kuppuswamy scale (MKS)(24) 
(Supporting Table S3), and 61% were from rural 

background. Seventy-three (34.3%) patients had one 
or more comorbidities apart from hepatobiliary dis-
ease. Diabetes (n = 25, 11.9%), hypertension (n = 23, 
10.9%), and chronic kidney disease (10, 4.8%) were 
the most frequent comorbidities. Cirrhosis (n  =  78, 
37.1%) was the most frequent diagnosis, followed 
by chronic viral hepatitis (n  =  68, 32.4%). Twenty-
four (11.4%) patients with cirrhosis had concomitant 
hepatocellular carcinoma (HCC), whereas 64 (82.1%) 
had one or more decompensations.(2) One-hundred 
and nine (51.9%) patients were follow-ups, whereas 
101 (48.1%) consulted for the first time. The mode 
of teleconsultation was audio and hybrid (both audio 
and video) in 114 (54.3%) and 96 (45.7%) patients, 
respectively. Health care workers (n = 108, 51.4%) and 
patient relatives (n  =  51, 24.3%) were the common 
sources of referral for teleconsultations (Table 1).

On feasibility analysis, among the 210 responders, 
205 were notified of their diagnosis and treatment 
(notification rate: 97.6%). A total of 186 (88.6%) con-
sultations were deemed suitable with teleconsultation 
alone; however, there was an unexpected return rate of 
19.6%. The productivity rate with teleconsultation and 
physical OPD was compared. Total person-hours used 
and patients attended per day were noted in tele-OPD 
prospectively and in physical OPD by retrospective 
record review. The mean (SD) person-hours used per 
OPD was significantly higher in physical OPD as com-
pared with tele-OPD (165 [12] vs. 30 [8]; P < 0.001); 
however, the productivity rate of physical OPD was 
higher as compared with tele-OPD (3.3 [0.5] vs. 2.7 
[0.4]; P = 0.008). The time spent (in minutes) per con-
sult was more in teleconsultation than physical OPD 
(22.2 [4.9] vs. 18.0 [4.0]; P < 0.001) (Table 2).

Patients were likely to recommend telehepatology 
services to their near ones in the prevailing situa-
tion with an NPS of 70%. Overall, 208 (99.0%) and 
178 (84.8%) of patients reported teleconsultation as 
convenient and comfortable, respectively. During the 
pandemic, 176 (83.8%) preferred teleconsultations, 
whereas 133 (63.3%) would prefer physical OPD after 
the pandemic.

Overall, 179 (85.2%) patients were satisfied with 
the teleconsultation, and 104 (49.5%) patients reported 
improvement in their overall health. Diagnosis was 
achieved in 197 (94%) patients, and 173 (82.4%) 
patients complied with the treatment with an over-
all success rate of 46.2%. Physical and mental qual-
ity of life (QOL) improved in 141 (67.1%) and 174 
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TABLE 1. BASELINE DEMOGRAPHIC PARAMETERS, FEASIBILITY, PATIENT-CENTERED OUTCOMES, AND 
IMPACT OF TELEHEPATOLOGY SERVICES

Parameter All Surveyed Patients (n = 210) Satisfied (n = 179) Unsatisfied (n = 31) P Value*

Age (years) 46 (35-56) 46 (35-56) 46 (35-50) 0.751

Male : female 142:68 119:60 23:08 0.397

Socioeconomic status (MKS)

Upper class 3 (1.4) 2 (1.1) 1 (3.2) 0.597

Upper middle class 56 (26.7) 50 (27.9) 6 (19.4)

Lower middle class 75 (35.7) 64 (35.8) 11 (35.5)

Upper lower class 76 (36.2) 63 (35.2) 13 (41.9)

Lower class 0 0 0

Population (rural : urban) 128:82 106:73 22:09 0.216

Comorbidities present 73 (34.8) 59 (32.9) 14 (45.2) 0.467

Diagnosis

Cirrhosis 78 (37.1) 66 (36.9) 12 (38.7)

Compensated cirrhosis 14 (17.9) 13 (19.7) 1 (8.30

Decompensated cirrhosis 64 (82.1) 53 (80.3) 11 (91.7) 0.787

Cirrhosis with HCC 24 (11.4) 19 (10.6) 5 (16.1)

Chronic viral hepatitis 68 (32.4) 60 (33.5) 8 (25.8)

NAFLD 16 (7.6) 14 (7.8) 2 (6.5)

ALD 4 (1.9) 4 (2.2) 0 (0.0)

NCPH 4 (1.9) 3 (1.7) 1 (3.2)

Acute hepatitis 10 (4.8) 9 (5.0) 1 (3.2)

EHBO 11(5.3) 9 (5.0) 2 (6.5)

Others 19 (9.0) 14 (7.8) 5 (16.1)

Hepatology consultation

First time 101 (48.1) 87 (48.4) 14 (45.2) 0.783

Follow-up 109 (51.9) 92 (51.4) 17 (54.8)

Mode of communication

Audio call 114 (54.3) 99 (55.3) 15 (48.4) 0.559

Hybrid (audio and video) call 96 (45.7) 80 (44.7) 16 (51.6)

Source of information for 
teleconsultation

Health care worker

Relatives/friends 108 (51.4) 90 (50.3) 18 (58.1) 0.679

Internet 51 (24.3) 46 (25.7) 5 (16.1)

Newspaper 27 (12.9) 22 (12.3) 5(16.1)

24 (11.4) 21 (11.7) 3 (9.7)

Notification rate 205 (97.6) 176 (98.3) 29 (93.5) 0.759

Compliance to treatment 173 (82.4) 151 (84.4) 22 (71.1) 0.071

Suitability rate 173 (82.4) 163 (91.1) 23 (74.2) 0.006

Unexpected return rate 41 (19.6) 14 (7.8) 27 (87.1) <0.001

Patient preference during 
COVID-19

Telemedicine 176 (83.8) 153 (85.5) 23 (74.2) 0.115

Physical OPD 34 (16.2) 26 (14.5) 8 (25.8)

Patient preference if no COVID-19

Telemedicine 56 (26.7) 54 (30.2) 2 (6.5)

Physical OPD 133 (63.3) 107 (59.8) 26 (83.9) 0.018

Both 21 (10) 18 (10.1) 3(9.7)

Patient comfort level

Very uncomfortable 12 (5.7) 0 (0.0 12 (38.7)
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(82.8%) patients, respectively. The mean (SD) person-
hours and money spent (in Indian National Rupee) 
by patient for consultation were less with teleconsul-
tation than physical OPD (1.4 [0.15] vs. 12 [4.0]; 
P  <  0.001) and (1 [0.25] vs. 700 [500]; P  <  0.001), 
respectively (Table 2).

The demographic characteristics were not differ-
ent between the satisfied/unsatisfied (Table 1) and 
improved/not improved groups (Table 3). Suitability 
for teleconsultation, acceptability rate, preference to 
teleconsultation in the post-COVID period, com-
fortable conversation during teleconsult, success rate, 
improvement rate, level of understanding, compliance 
to treatment, and improvement in physical and mental 
QOL were significantly higher in the satisfied group 
as compared with the unsatisfied group after telecon-
sultation. Although a higher number of patients in the 
satisfied group preferred teleconsultation at present, 
most of them (n = 107, 59.8%) would prefer physical 
OPD after the COVID-19 pandemic (Table 1).

On analyzing improved and not-improved subgroups, 
compliance rate was significantly higher in the improved 
group. Lower level of satisfaction, an uncomfortable con-
versation during teleconsult, poor level of understanding, 
and non-improvement in physical and mental QOL 
were significantly higher in the not-improved group as 
compared with the improved group after the teleconsult. 
Suitability rate, confidence rate, and diagnosis were not 
different, with a trend to prefer physical OPD among 
the not-improved patients (Table 3).

Thirty-two patients were hospitalized, and 3 
patients died during follow-up. All 3 patients who 
died were considered unsuitable for teleconsulta-
tion alone and had been advised emergency care. 
Patient and physician-reported barriers to telecon-
sultation are shown in Supporting Fig. S3. Among 
the 58 patients who suggested measures to improve 
patient care via teleconsultation, 34 (58.6%) asked for 
an increase in registration time, 12 (20.7%) desired 
re-opening of physical OPDs, 9 (15.5%) wanted more 

Parameter All Surveyed Patients (n = 210) Satisfied (n = 179) Unsatisfied (n = 31) P Value*

Somewhat uncomfortable 2 (0.9) 0 (0.0) 2 (6.5) <0.001

Neither 18 (8.6) 6 (3.4) 12 (38.7)

Somewhat comfortable 49 (23.3) 46 (25.7) 3 (9.7)

Very comfortable 129 (61.4) 127 (70.9) 2 (6.5)

Acceptability/satisfaction rate

Very dissatisfied 13 (6.2) 0 (0.0) 13 (41.9)

Somewhat dissatisfied 1 (0.5) 0 (0.0) 1 (3.2)

Neither 17 (8.1) 0 (0.0) 17 (54.8) <0.001

Somewhat satisfied 52 (24.8) 52 (29.1) 0 (0.0)

Very satisfied 127 (60.5) 127 (70.9) 0 (0.0)

Level of understanding

Very poor 8 (3.8) 0 (0.0) 8 (25.8)

Somewhat poor 1 (0.5) 0 (0.0) 1 (3.2)

Neither 24 (11.4) 7 (3.9) 17 (54.8) <0.001

Somewhat good 41 (19.5) 38 (21.2) 3 (9.7)

Very good 139 (66.2) 134 (74.9) 2 (6.5)

Improvement rate 104 (49.5) 97 (54.2) 7 (22.6) 0.001

Diagnosis rate 197 (94.0) 170 (95.0) 27 (87.1) 0.093

Success rate 97 (46.2) 97 (54.2) 0 (0.0) <0.001

QOL improvement

Physical 141 (67.1%) 125 (69.8) 16 (51.6) 0.046

Mental 174 (82.8%) 168 (93.9) 6 (19.4) <0.001

Note: Data are presented as median (IQR), n (%).
*P < 0.05 was regarded as significant.
Abbreviations: ALD, alcohol-associated liver disease; EHBO, extrahepatic biliary obstruction; NAFLD, nonalcoholic fatty liver disease; 
NCPH, noncirrhotic portal hypertension.

TABLE 1. Continued
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consultation time per patient, and 3 (5.2%) requested 
better scheduling with respect to the call-back time.

Discussion
The potential of telehepatology has remained 

underutilized due to concerns regarding patient safety, 
overall acceptance, connectivity, unclear reimburse-
ment policies, and legislative restrictions.(4,11) There 
has been a rapid improvisation and extension of the 
4G network globally with dramatic cost reduction. 
More than 80% of our country’s population now use 
4G smartphones.(25) Our study showed that telehepa-
tology is feasible using 4G smartphones with a lim-
ited setup without exposing health care staff to the 
deadly virus. Institutes with pre-existing telemedicine 
facilities may not need extensive and costly infra-
structure to initiate telehepatology services, and other 
institutes may extend this model with improvisation, 
minimal training of health care professionals, and 
patient education.(26)

The tool used in the study was adapted using the 
MAST model(22) and tested for validity and reliability 
in our setting. Teleconsultation was found to be fea-
sible with excellent completion and notification rates 
(>90%). Most patients belonged to lower and middle 
socio-economic strata and rural locations. Even the 
poor and relatively illiterate patients adopting tele-
hepatology as a mode of first consultation appears 
reassuring and alleviates, to some extent, the concerns 
regarding potential telemedicine barriers like digital 
literacy, availability, and affordability of telecommuni-
cation services.(27) Partner acceptability was also good, 
as health care workers and patient relatives, apart from 
internet and print media, were the major source of 

information for telemedicine services to the general 
population.

We achieved a satisfaction rate of 85% and an over-
all success rate of 46%. Less than 50% success rate 
in our study can be attributed to a low improvement 
rate (49.5%). Although satisfaction rate and improve-
ment rate did not differ significantly among the var-
ious underlying etiologies, there was a trend toward 
poorer improvement rate in patients with cirrhosis 
(52.1%), HCC (58.3%), and chronic viral hepatitis 
(51.4%). The primary reason for this trend in patients 
with chronic viral hepatitis was a delay in the initia-
tion of antiviral medications due to the nonavailability 
of required investigations at index teleconsult. Apart 
from the nature of underlying disease, discordance 
between satisfaction and improvement rate can also 
be explained by the timing of the survey following 
index teleconsultation. Response to treatment such as 
mobilization of ascites, improvement in jaundice, pru-
ritis, and appetite may take more than 4 weeks. We 
believe a repeat survey after a longer period and more 
teleconsults may show higher improvement and suc-
cess rate.

Treating physicians deemed 88% patients suitable for 
tele-evaluation alone; unfortunately, nearly 20% made 
an unscheduled appointment due to improper under-
standing or persistence or worsening of symptoms. The 
fluctuating nature of decompensated cirrhosis may have 
led to such unexpected returns. A significantly greater 
proportion of patients with decompensated cirrhosis, 
HCC, and biliary obstruction were deemed unsuitable 
for teleconsultation alone, given the need for detailed 
examination, imaging evaluation, and possible invasive 
procedure (Supporting Table S4). Previously, Serper  
et al.(18) reported a 94% scheduling rate with 85% video 
consultations in their pilot telehepatology services 

TABLE 2. PRODUCTIVITY OF HEALTH CARE FACILITY AND PATIENT EXPENDITURE (TIME AND MONEY ) 
IN TELECONSULTATION AND PHYSICAL CONSULTATION

Parameter Teleconsultation (n = 1,281) Physical Consultation (n = 4,500)

Productivity rate (average consults per person-hour used by hospital) 2.7 (0.4) 3.3 (0.5)

Total (mean [SD]) person-hours spent by hospital per consultation* 30.0 (8.0) 165.0 (12.0)

Mean (SD) person-hours spent by hospital per patient per 
consultation

0.37 (0.08) 0.30 (0.06)

Mean (SD) person-hours spent by patients/family per consultation* 1.4 (0.15) 12.0 (4.0)

Mean (SD) expenditure (INR) by patients/family per consultation* 1.00 (0.25) 700.00 (500.00)

*P < 0.05.
Abbreviation: INR, Indian National Rupee.
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TABLE 3. BASELINE DEMOGRAPHIC PARAMETERS, FEASIBILITY, PATIENT-CENTERED OUTCOMES, AND 
IMPACT OF TELEHEPATOLOGY SERVICES AMONG THE IMPROVED AND NON-IMPROVED GROUPS

Parameter Improved (n = 104) Non-improved (n = 106) P Value*

Age (years) 46.5 (35.2-50) 45.5 (35-55) 0.698

Male : female 70:34 72:34 0.924

Socioeconomic status (MKS)

Upper class 1 (1) 2 (1.9)

Upper middle class 30 (28.8) 26 (24.5) 0.844

Lower middle class 37 (35.6) 38 (35.8)

Upper lower class 36 (34.6) 40 (37.7)

Lower class 0 0

Population (rural : urban) 65:39 63:43 0.649

Comorbidity present 27 (26) 30 (28.3) 0.703

Diagnosis

Cirrhosis 41 (39.4) 37 (34.9)

Compensated cirrhosis 7 (17.1) 7 (18.9)

Decompensated Cirrhosis 34 (82.9) 30 (81.1)

Cirrhosis with HCC 10 (9.6) 14 (13.2)

Chronic viral hepatitis 33 (31.7) 35 (33) 0.205

NAFLD 9 (8.7) 7 (6.6)

ALD 4 (3.8) 0

NCPH 1 (1) 3 (2.8)

Acute hepatitis 6 (5.8) 4 (3.8)

EHBO 4 (3.8) 7 (6.6)

Others 6 (5.8) 13 (12.3)

Hepatology consultation

First time 45 (43.3) 56 (52.8) 0.166

Follow-up 59 (57.7) 50 (48.2)

Mode of communication

Audio call 57 (54.8) 57 (53.8) 0.88

Hybrid (audio and video) call 47 (45.2) 49 (46.2)

Source of information for teleconsultation

Health care worker 52 (50) 56 (52.8)

Relatives/friends 29 (27.9) 22 (20.8) 0.75

Internet 13 (12.5) 14 (13.2)

Newspaper 10 (9.6) 14 (13.2)

Compliance to treatment 104 (100) 69 (65.1) <0.001

Suitability rate 94 (90.4) 92 (86.8) 0.413

Confidence rate 91 (87.5) 85 (80.2) 0.15

Patient preference if no COVID

Telemedicine 34 (32.7) 22 (20.8)

Physical OPD 58 (55.8) 75 (70.8) 0.076

Both 12 (11.5) 9 (8.5)

Patient comfort level

Very uncomfortable 0 12 (11.3)

Somewhat uncomfortable 1 (1) 1 (0.9) <0.001

Neither 8 (7.7) 10 (9.4)

Somewhat comfortable 17(16.3) 32(30.2)

Very comfortable 78 (75) 51 (48.1)

Acceptability/satisfaction rate

Very dissatisfied 0 (0.0) 13 (12.3)
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before COVID-19, and suggested good feasibility and 
exceptional NPS of 94%. There can be two reasons for 
a relatively lower, although an excellent, NPS of 70% 
in our study. First, more than half of their patients(18) 
were referred for a second opinion with prior personal 
evaluation at the referring center. Second, availability 
of a medical assistant to explain to patients about their 
disease and management plan at the referring insti-
tutes would definitely have led to better understanding. 
However, our study was done in the sudden aftermath 
of the COVID-19 pandemic, and half of the patients 
were not seen at any hospital physically and did not 
have immediate availability of a medical assistant. 
Despite these shortcomings, 99% and 84.8% of our 
patients found telehepatology to be convenient and 
comfortable, respectively, with good confidence rate 
(83.8%), diagnosis rate (94%), and acceptable under-
standing (85.7%). Similar high satisfaction rates with 
telehealth services during the COVID-19 pandemic 
were reported by both patients and gastroenterologists 
in a recent e-mail-based online satisfaction survey of 
1,492 patients(28); however, only 66 (4.4%) of patients 
had primary hepatobiliary ailments, and the question-
naire was quite restricted.

Teleconsultation led to an improvement in physical 
QOL in nearly two-thirds of patients, with an even 

higher rate (82.8%) of mental QOL improvement. 
Undoubtedly, objective improvement is an important 
surrogate in assessing patient progress, as the reas-
suring effect of a doctor’s consult on patient mental 
health is underrepresented and is a significant contrib-
utor to patient’s overall well-being, especially during 
such difficult times. Feasibility, acceptability, and cost-
effectiveness of telemedicine have also been previously 
demonstrated in teleneurology,(15,29) diabetes manage-
ment,(13) teleradiology,(16) and telepsychiatry,(12) apart 
from patients with CHC,(6,7) cirrhosis,(4,30) and liver 
transplant recipients.(9)

The total mean (SD) person-hours spent per tele-
consultation OPD were significantly lower. However, 
time spent per patient was higher with teleconsul-
tation (22.2 vs. 18 minutes), which accounted for a 
higher productivity rate of physical OPD. A much 
higher number of patients (552) was seen in our liver 
clinic during 2019, as compared with 128 patients per 
tele-OPD now, and needed significantly more doc-
tors, nurses, and support staff simultaneously. Not sur-
prisingly, time taken per patient was lower in physical 
OPD because of more effective face-to-face commu-
nication, judicious use of clinical acumen, and better 
building of the doctor–patient relationship. As per 
the patient’s perspective, teleconsultation was more 

Parameter Improved (n = 104) Non-improved (n = 106) P Value*

Somewhat dissatisfied 0 (0.0) 1 (0.9)

Neither 7 (6.7) 10 (9.4) <0.001

Somewhat satisfied 21 (20) 31 (29.2)

Very satisfied 76 (73.1) 51 (41.8)

Level of understanding

Very poor 0 (0.0) 8 (7.5)

Somewhat poor 1 (1.0) 0 (0.0)

Neither 8 (7.7) 16 (15.1) 0.006

Somewhat good 18 (17.3) 23 (21.7)

Very good 77 (74.0) 59 (55.7)

Satisfaction rate 97 (93.3) 82 (77.4) 0.002

Diagnosis rate 98 (94.2) 99 (93.4) 0.81

Success rate 97 (93.3) 0 (0.0) <0.001

QOL improvement

Physical 104 (100) 37 (34.9) <0.001

Mental 94 (90.4) 80 (75.5) 0.004

Note: Data are presented as median (IQR), n (%).
*P < 0.05 was regarded as significant.
Abbreviations: ALD, alcohol-associated liver disease; EHBO, extrahepatic biliary obstruction; NAFLD: nonalcoholic fatty liver disease; 
NCPH, noncirrhotic portal hypertension.

TABLE 3. Continued
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economical with respect to both time and money spent 
due to the savings on travel and accommodation.

We found that satisfied patients were more likely 
to be comfortable with teleconsultation and compliant 
to treatment with a better understanding of the infor-
mation given. They were also more likely to report 
improvement in overall health, physical QOL, and 
mental QOL. Satisfied patients were also adjudged 
more suitable for teleconsultation alone, suggesting 
that a subset of patients who may not be satisfied with 
teleconsultation can be identified at index consulta-
tion and remedial steps can be taken. A similar assess-
ment among the improved and non-improved groups 
showed that compliance and comfortability rates were 
significantly higher among the improved patients. 
Non-improved patients reported poorer understand-
ing, lower satisfaction rate, and lesser improvement in 
both physical and mental QOL. Interestingly, diag-
nosis rate and suitability rate were not significantly 
different between the two groups.

It was surprising to note that despite high conve-
nience and satisfaction rates with teleconsultation, 
most patients preferred in-person visits after the pan-
demic. On evaluation, there was a trend toward pref-
erence for physical visits among patients with HCC, 
patients requiring interventions, and those uncom-
fortable during teleconsults. Furthermore, this may be 
looked upon as a sudden cultural change during the 
COVID-19 pandemic, during which patients had none 
or few choices but to opt for telemedicine for their 
care. We believe with the evolution of telemedicine in 
our country, the patient preferences would change, and 
a hybrid consultation will gain more acceptance and 
preference from both patients and physicians.

Connectivity, data exchange, and language issues, 
the potential conventional barriers to teleconsul-
tation,(27) were reported by less than 10% patients, 
whereas more than 70% did not report barriers. 
Reimbursement, one of the main limiting factors for 
telemedicine in the Western and European countries, 
was considered an impediment by less than 1% of our 
patients, likely due to the free cost government health 
services in our country and posttreatment reimburse-
ment by local state governments. The primary con-
nectivity issue faced by patients was the inability to 
register, sometimes due to busy telephone lines because 
of a relatively narrow time period of 2 hours for regis-
tration. This can be improved by increasing the num-
ber of telephone lines and registration time, increasing 

the number of OPD days per week, and staggering 
the registration time for different specialties. These 
measures have been subsequently implemented in our 
setup in a phased manner, with improvement in these 
barriers.

The strengths of this study include the illustra-
tion of a simple and feasible telemedicine model, to 
continue care of hepatobiliary diseases during the 
COVID-19 pandemic. This model can be extrapo-
lated to provide care for other illnesses too. The tool 
used to assess the utility of telehepatology services 
was comprehensive, valid, and reliable. The patient’s 
convenience, confidence, and satisfaction without 
major safety concerns for this model was motivating. 
Limitations of the study include relative immatu-
rity of telehepatology setup, which may have led to 
some inaccurate assessment of parameters like level 
of understanding, connectivity rate, improvement rate, 
and success rate. There was a lack of data for patient-
centered outcomes, safety, and success rates from 
physical OPD consults.

In the future, we must explore the utility of strati-
fying patients suitable for telemedicine during physical 
OPD visits. Telemedicine can be used to triage patients 
referred to hepatology services at the outset. Some sub-
sets of patients like those with inactive chronic hepatitis 
B, treated CHC, and simple steatosis may be seen in 
physical OPD initially and then put on telehepatology 
follow-up after discussion with the patient. Such hybrid 
of telehepatology in combination with physical con-
sultation beyond this pandemic may reduce appoint-
ment times for patients requiring immediate attention, 
prevent overcrowding in PDS (especially in resource-
limited countries), and also reduce costs to both 
patients and health care facilities. Nonetheless, patients 
with cirrhosis and its complications will still need phys-
ical OPD assessment. Telemedicine may be used to 
empower medical physicians to provide follow-up care 
to such patients in the community and remote areas. 
The physician-reported barriers need further explora-
tion in telehepatology. Telemedicine appears to be a 
wild stallion raring to go, and its integration into rou-
tine health care services after the COVID-19 pandemic 
is over may be one of the silver linings in an otherwise 
dismal 2020. Further experience and refining of proto-
cols with government approval may help us realize the 
true potential of telehepatology beyond the pandemic.

In conclusion, in this study we found that tele-
hepatology was a feasible, acceptable, and reasonably 
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effective tool to provide quality care to patients with 
hepatobiliary diseases during the COVID-19 pandemic. 
Telehepatology has the potential to bridge the rural–
urban divide of superspecialist hepatology services. 
It saved patients’ time and money and avoided expo-
sure of health care professionals to COVID-19. The 
impact of telehepatology services on patients’ mental 
QOL and satisfaction level was remarkable. Systematic 
implementation and formal cost-effectiveness of tele-
medicine should be explored further in hepatology ser-
vices beyond the COVID-19 pandemic.
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