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Abstract
Background and Aims The coronavirus disease 2019 (COVID-19) pandemic resulted in a rapid expansion of telehealth 
services in hepatology. However, known racial and socioeconomic disparities in internet access potentially translate into 
barriers for the use of telehealth, particularly video technology. The specific aim of this study was to determine if disparities 
in race or socioeconomic status exist among patients utilizing telehealth visits during COVID-19.
Methods We performed a retrospective cohort study of all adult patients evaluated in hepatology clinics at Duke University 
Health System. Visit attempts from a pre-COVID baseline period (January 1, 2020 through February 29, 2020; n = 3328) 
were compared to COVID period (April 1, 2020 through May 30, 2020; n = 3771).
Results On multinomial regression modeling, increasing age was associated with higher odds of a phone or incomplete 
visit (canceled, no-show, or rescheduled after May 30,2020), and non-Hispanic Black race was associated with nearly twice 
the odds of completing a phone visit instead of video visit, compared to non-Hispanic White patients. Compared to private 
insurance, Medicaid and Medicare were associated with increased odds of completing a telephone visit, and Medicaid was 
associated with increased odds of incomplete visits. Being single or previously married (separated, divorced, widowed) was 
associated with increased odds of completing a phone compared to video visit compared to being married.
Conclusions Though liver telehealth has expanded during the COVID-19 pandemic, disparities in overall use and subopti-
mal use (phone versus video) remain for vulnerable populations including those that are older, non-Hispanic Black, or have 
Medicare/Medicaid health insurance.
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CMMS  Centers for Medicare and Medicaid 
Services

APP  Advanced practice provider

Introduction

Coronavirus disease 2019 (COVID-19), a potentially fatal 
infection caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), changed healthcare practices in 
the US and around the globe. In particular, the COVID-
19 pandemic produced a large increase in use of telehealth 
as a safer alternative to care that reduces exposure of both 
patients and healthcare providers to the virus [1]. The US 
Department of Health and Human Services defines tele-
health as “The use of electronic information and telecommu-
nications technologies to support and promote long-distance 
clinical health care, patient and professional health-related 
education, public health and health administration” [2]. 
This has transformed the field of hepatology significantly, 
in which in-person visits are a hallmark of chronic disease 
management.

Telehealth has been discussed and promoted as a way to 
increase access to hepatology care among specific popula-
tions (e.g., those living in rural areas who must travel hours 
to tertiary care centers) and to improve chronic disease man-
agement [3]. Previously, liver telehealth was reserved for 
specific clinical situations, such as hepatitis C treatment, 
hepatocellular carcinoma, or post-liver transplant moni-
toring [4]. A major limitation to expansion of telehealth 
in hepatology has been reimbursement. This barrier was 
lifted with the Centers for Medicare & Medicaid Services 
(CMMS) decisions to waive requirements such as residence 
in a rural area, as well as the decision to increase reimburse-
ment, such that telephone visits are now reimbursed equally 
to video and in-person visits [5]. Recently published data 
indicate cost-effectiveness for telemedicine tools in the man-
agement of inflammatory bowel disease, but more data are 
needed in hepatology [6]. As such, telehealth has become 
a vital tool in delivering care to patients with liver disease 
since the emergence of COVID-19. Combined with remote 
monitoring systems, many centers have shifted care toward 
non-face-to-face methods [7].

There is evidence that video technology has advantages 
compared to telephone for telemedicine clinics. Small stud-
ies indicate superiority of video technology over telephone 
in specific situations, for example, acute stroke, presumably 
because physical examination is essential [8]. A systematic 
review of studies published from 2000 to 2018 found that 
video visits were associated with fewer medication errors 
and higher accuracy of initial diagnosis compared to tel-
ephone visits; however, patient outcomes, including mortal-
ity, were similar [9]. In a recent study of patient satisfaction 

surveys in gastroenterology clinics during COVID-19, video 
visits were associated with a higher percentage of patients 
reporting that the telehealth visit was as good as, or better 
than, a face-to-face visit [10]. However, racial and socioeco-
nomic disparities in internet access are well documented and 
may impact patients’ abilities to access video visits [11]. The 
specific aim of this study was to determine if disparities in 
race or socioeconomic status exist among patients utilizing 
video or telephone telehealth visits during the COVID-19 
era.

Methods

Patients

We performed a retrospective cohort study of all visit 
attempts (completed, rescheduled, canceled, or no-show) in 
adult hepatology clinics (general and transplant) at Duke 
University Health System from January 1, 2020, through 
May 30, 2020. We divided visits into three periods: pre-
COVID (January 1, 2020, through February 29, 2020), 
COVID (April 1, 2020, through May 31, 2020), and out-
side study timeframe (any date after May 31, 2020, as visits 
were often rescheduled months in the future). The month of 
March 2020 was not included in the above groupings as it 
reflected a transition period with the onset of COVID-19 in 
our local area. Visits for procedures including paracentesis 
or transient elastography were excluded. All patients were 
offered video visits first, and if the patient was unable to 
complete a video visit or declined, a telephone visit was 
offered. Video visits required internet access and a computer, 
tablet, or smartphone with a camera. Video visits were con-
ducted through (1) the extended care platform using Duke 
Maestro  Care©, which is based upon the  EPIC© electronic 
health record systems platform, and required an active online 
patient account and internet access, or (2) the  Doximity© 
dialer video interface, which can utilize cellular data. The 
extended care platform was preferred, but providers were 
advised to switch to Doximity during the visit if technical 
difficulties arose that could not be resolved promptly. In-
person visits were offered only at the provider’s discretion. 
A modified schedule was created in which providers had 
limited opportunity to see patients in person. The study was 
approved by the Duke Institutional Review Board.

Visit Data

Data on visits and patient demographics were obtained 
through Duke Performance Services. Demographics 
included patient age, sex, self-reported race and ethnicity, 
marital status, ZIP code of primary residence, and insurance 
information. We divided race/ethnicity into five categories: 
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Black (Black race, non-Hispanic ethnicity), White (White 
race, non-Hispanic ethnicity), Hispanic (Hispanic ethnicity, 
any race), Other (anything other than the above, including 
multiracial), and Not Recorded. Education level was not 
included as it was significantly underreported. Insurance was 
classified as Medicaid, Medicare, Private insurance, Other 
(insurance not fitting the above categories), or Not Recorded 
(self-pay, uninsured, or insurance data were not available 
at the time of data extraction). ZIP code was converted to 
patient service area and was divided into four categories: 
within 25 miles of Duke University Hospital, within 50 
miles, other North Carolina (within the state of North Caro-
lina), and out of state (outside North Carolina). Visit-level 
data included type of visit (in-person, telephone or video), 
provider (MD or Advanced Practice Provider [APP, PA, or 
NP]), clinic location, and visit status (completed, canceled, 
no-show, or rescheduled). Patient experience survey data 
were also obtained for patients who completed telehealth 
(telephone or video) visits and included answers to a series 
of questions about their satisfaction with the visit.

Statistical Analysis

All analyses were done using  SAS© version 9.4 (Cary, NC). 
Continuous variables were summarized with mean/stand-
ard deviation/median/Q1-Q3/range and categorical vari-
ables with frequency counts and percentages. The number 
of missing data for each variable is reported. The appropriate 
statistical test (Wilcoxon rank-sum or Chi-square test) was 
used to test for differences in characteristics. Additionally, 
we utilized a multinomial logistic regression model to assess 
characteristics associated with completion of telehealth vis-
its during the COVID period. The three outcomes for this 
model were completed telephone visit, completed video 

visit, and incomplete visit (i.e., canceled/no-show/resched-
uled). The predictors were chosen a priori: age, sex, race/
ethnicity, insurance, marital status, and patient market area 
(geographic indicator).

Results

A total of 13,628 visit attempts among 18 unique provid-
ers (12 physicians, 6 physician assistants) were analyzed for 
the study. Of these, 3238 took place during the pre-COVID 
period, 3771 during the COVID period, and 6619 were out-
side study timeframe. A comparison of visit characteristics 
for the pre-COVID and COVID periods is shown in Fig. 1. 
Overall, a similar number of visit attempts took place dur-
ing these two periods (3238 for pre-COVID versus 3771 for 
COVID). More visits were rescheduled or canceled/no-show 
during the COVID period. There was a statistically signifi-
cant difference in composition of patients that completed 
pre-COVID era visits versus COVID-era telehealth visits by 
sex and insurance status (Supplemental Table 1).

Table 1 compares visit attempt types during the COVID 
period. There was no difference in visit categories by sex. 
There was a statistically significant difference by age, with 
the median age of phone appointments being 63 years old, 
while the median age of video appointments was 58 years 
old (p < 0.001). There was also a significant difference by 
race/ethnicity (p < 0.001). Visit attempts for Hispanic and 
Other patients had the highest rates (42% and 41%, respec-
tively) of unseen appointments during the COVID period 
(canceled, no-show, or rescheduled to outside study period). 
Black patients had the highest rate of completed telephone 
appointments (24%) and lowest rate of completed video vis-
its (26%).

Fig. 1  Comparison of visit 
status between pre-COVID and 
COVID periods
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Table 2 shows results of a multinomial logistic regres-
sion model for visits during the COVID period to identify 
factors associated with a completed telephone visit, com-
pleted video visit, or incomplete visit (canceled, no-show, or 
rescheduled). Age, race/ethnicity, insurance, marital status, 
and patient geographic location were all significant predic-
tors of visit outcome. Specifically, Black race/ethnicity was 
associated with increased odds of completion of a telephone 
over a video visit, compared to White (OR = 1.99, 95% CI 
1.47, 2.68). When compared to private insurance, Medicaid, 
Medicare, Other, and Missing insurance status were all asso-
ciated with increased odds of completing a telephone over a 
video visit, and Medicaid and Missing insurance type were 
also associated with increased odds of incomplete visits over 
a video visit. Compared to those currently married, being 
single or previously married (separated, divorced, widowed) 

were associated with increased odds of completing a tel-
ephone over a video visit.

To determine if these disparities applied to all completed 
visits, we evaluated the multinomial logistic regression 
model for any completed visit (telehealth or in-person) ver-
sus any incomplete visit (rescheduled, canceled, no-show) 
during the COVID period. We found that age, insurance sta-
tus, and patient location were significantly associated with 
completed visits (Supplemental Table 2).

Patient satisfaction data from two patient experience 
surveys during the COVID period were analyzed by visit 
type. Among the patients who completed a telehealth visit 
(N = 1412, phone, or video), only 12.5% responded to a 
survey. There was a statistically significant difference in 
patients’ reported willingness to recommend the practice 
they visited, with patients completing video visits more 

Table 1  COVID period visits by outcome

a Wilcoxon
b Chi-Square
c Self-pay, uninsured, or insurance data were not available at the time of data extraction
d Patient location missing for 1 visit attempt

Category Variable Completed 
telephone visits 
(N = 454)

Completed 
video visits 
(N = 958)

Rescheduled from 
in-person to  
telehealth 
(N = 473)

Canceled/no-
show/rescheduled 
outside study 
period (N = 1114)

Total (N = 2999) P value

Age Median (Q1, Q3) 63.0 (56.0, 70.0) 58.0 (46.0, 67.0) 60.0 (49.0, 68.0) 61.0 (51.0, 69.0) 60.0 (50.0, 68.0) < 0.001a

Sex Female 260 (15.9%) 520 (31.8%) 260 (15.9%) 593 (36.3%) 1633 (54.5%) 0.535b

Male 194 (14.2%) 438 (32.1%) 213 (15.6%) 521 (38.1%) 1366 (45.5%)
Race/ethnicity Hispanic 13 (13.5%) 31 (32.3%) 12 (12.5%) 40 (41.7%) 96 (3.2%) < 0.001b

Black 131 (23.6%) 142 (25.6%) 93 (16.8%) 188 (33.9%) 554 (18.5%)
White 268 (13.3%) 685 (34.0%) 324 (16.1%) 738 (36.6%) 2015 (67.2%)
Other 24 (13.3%) 57 (31.7%) 25 (13.9%) 74 (41.1%) 180 (6.0%)
Not Recorded 18 (11.7%) 43 (27.9%) 19 (12.3%) 74 (48.1%) 154 (5.1%)

Insurance Medicaid 53 (26.2%) 50 (24.8%) 34 (16.8%) 65 (32.2%) 202 (6.7%) < 0.001b

Medicare 266 (19.5%) 371 (27.2%) 208 (15.3%) 517 (38.0%) 1362 (45.4%)
Private 94 (8.0%) 480 (40.8%) 190 (16.1%) 413 (35.1%) 1177 (39.2%)
Other 10 (18.2%) 15 (27.3%) 6 (10.9%) 24 (43.6%) 55 (1.8%)
Not  Recordedc 31 (15.3%) 42 (20.7%) 35 (17.2%) 95 (46.8%) 203 (6.8%)

Patient  locationd Within 25 miles 265 (18.0%) 461 (31.3%) 201 (13.6%) 547 (37.1%) 1474 (49.2%) < 0.001b

Within 50 miles 63 (11.9%) 168 (31.7%) 73 (13.8%) 226 (42.6%) 530 (17.7%)
Other North 

Carolina
96 (14.3%) 236 (35.1%) 137 (20.4%) 203 (30.2%) 672 (22.4%)

Out of State 30 (9.3%) 93 (28.9%) 62 (19.3%) 137 (42.5%) 322 (10.7%)
Marital status Married/life 

partner
217 (12.3%) 602 (34.2%) 301 (17.1%) 641 (36.4%) 1761 (58.7%) < 0.001b

Previously mar-
ried

115 (21.2%) 151 (27.9%) 72 (13.3%) 204 (37.6%) 542 (18.1%)

Single 108 (18.5%) 180 (30.8%) 87 (14.9%) 210 (35.9%) 585 (19.5%)
Not Recorded 14 (12.6%) 25 (22.5%) 13 (11.7%) 59 (53.2%) 111 (3.7%)

Provider type MD 227 (11.2%) 703 (34.7%) 373 (18.4%) 721 (35.6%) 2024 (67.5%) < 0.001b

APP 227 (23.3%) 255 (26.2%) 100 (10.3%) 393 (40.3%) 975 (32.5%)
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likely to recommend the practice compared to those com-
pleting telephone visits. There were no statistically signifi-
cant differences in overall satisfaction or satisfaction with 
the provider based on type of visit (Supplemental Tables 3 
and 4).

Discussion

The COVID-19 pandemic has placed stress on the ability 
of healthcare systems to provide adequate care for patients 
with liver disease. As telehealth practices have expanded 
throughout the country and globe to address this need, it is 
essential for liver providers to understand and identify gaps 
in this care approach to mitigate the risk and consequences 
of suboptimal care. Emerging evidence is showing that racial 
and ethnic minorities are disproportionately impacted by 
COVID-19, which is directly influenced by social determi-
nants and barriers to care access [12]. The recent literature 
highlights a concern for inequity in telehealth access during 
the COVID-19 pandemic for chronic disease management 

in general [13], although little is known about care metrics 
in relation to liver disease management.

In this study, we sought to characterize liver-related care 
during the COVID-19 pandemic and found disparities in 
age, race/ethnicity, patient location, insurance, and marital 
status in the utilization of telehealth services at our center. 
In particular, telehealth visit attempts (video or telephone) 
involving Hispanic and Other patients were less likely to 
be completed, and video visit attempts of Black and Med-
icaid patients were less likely to be completed. Our find-
ings potentially have implications for quality of care deliv-
ered. Although data on effectiveness of these visit types in 
hepatology are currently lacking, video visits may promote 
greater patient–physician communication and rapport, 
and also permit certain aspects of the physical exam to be 
performed including assessment of jaundice, sarcopenia, 
ascites, and hepatic encephalopathy. These factors may 
improve liver-related care to patients participating in video 
visits. Consistent with this hypothesis, patients at our center 
reported a greater willingness to recommend the practice 
if they completed a video visit, although other measures 
of satisfaction assessed in our patient satisfaction surveys 

Table 2  Multinomial logistic 
regression model for completed 
telephone visit or incomplete 
visit compared to completed 
video visit

Bold values indicate statistically significant Odds ratios
Not significant: sex, Hispanic versus non-Hispanic White race, non-Hispanic Other race versus non-His-
panic White race, unknown/not reported race versus Non-Hispanic White, out of state vs PSA
a Self-pay, uninsured, or insurance data were not available at the time of data extraction

Category Variable Visit outcome (compared 
to completed video visit)

Odds ratio 95% 
confidence 
limits

Age Per 1-year increase Telephone 1.03 1.02 1.05
Incomplete 1.03 1.02 1.03

Race (vs. white) Black Telephone 1.99 1.47 2.68
Incomplete 1.20 0.94 1.55

Insurance (vs. private) Medicaid Telephone 4.51 2.81 7.26
Incomplete 1.58 1.05 2.38

Medicare Telephone 2.26 1.65 3.11
Incomplete 1.15 0.92 1.44

Not  recordeda Telephone 3.44 2.02 5.83
Incomplete 2.45 1.65 3.65

Other insurance Telephone 3.44 1.44 8.20
Incomplete 1.78 0.89 3.52

Marital status (vs. mar-
ried or life partner)

Previously married Telephone 1.42 1.05 1.93
Incomplete 1.12 0.87 1.44

Single Telephone 1.69 1.21 2.35
Incomplete 1.27 0.98 1.64

Not recorded Telephone 1.35 0.66 2.76
Incomplete 1.87 1.12 3.10

Patient location (vs. 
within 25 miles of our 
center)

Other North Carolina Telephone 0.79 0.59 1.07
Incomplete 0.73 0.58 0.92

Within 50 miles Telephone 0.65 0.46 0.91
Incomplete 1.08 0.85 1.38



98 Digestive Diseases and Sciences (2022) 67:93–99

1 3

did not differ by visit type. Given the above, facilitating 
video visits through improved or alternative means such 
as streamlined smartphone technology with reduced data 
burden could improve access, as could remote monitoring 
technologies such as those utilized for detection of hepatic 
encephalopathy [14].

Another reason identifying and addressing disparities in 
use of telehealth is crucial at this juncture is that telehealth 
may become a permanent fixture of disease management for 
patients with chronic liver disease, even after development 
of a COVID-19 vaccine. This will particularly be the case if 
payors continue to reimburse at rates equal or comparable to 
in-person visits. As such, ensuring that all patients may ben-
efit equitably is important. Telehealth may actually mitigate 
some health care disparities by promoting equal access to 
subspecialty care for those with transportation or social sup-
port barriers. There are examples of positive effects on racial 
disparities from other diseases: for example, one remote 
monitoring program for diabetes narrowed the gap between 
hemoglobin A1c in Caucasians and African-Americans [15]. 
Telehealth may be beneficial to overall quality of care as 
well. Studies from the Veterans Health Administration have 
indicated that telehealth reduces the time from referral to 
evaluation for liver transplantation [16] and that telehealth 
triaging reduces the number of patients deemed not to be 
candidates during formal evaluation [17].

Though our study is the first to evaluate for usage dispari-
ties in liver telehealth during COVID-19, there are limita-
tions. The retrospective design and limited dataset did not 
permit assessment of specific barriers to use of telehealth 
technologies on a patient-level (i.e., we did not have data on 
internet access, smartphone access, comfort with technol-
ogy, or education level). In addition, data on reasons for 
rescheduling were not available. We did not have visit diag-
noses (ICD-10 codes) for 95% of visits occurring during 
the COVID period. Therefore, we were unable to evaluate 
whether differences in underlying conditions could have 
impacted patient access to telehealth or served as confound-
ers. In addition, our categorization of race and insurance 
status means that there were groups with significant hetero-
geneity (for example, Not recorded insurance status, which 
included self-pay, uninsured, and patients for whom insur-
ance information was not available). Patient satisfaction data 
were limited by low response rates to the surveys.

In summary, we found disparities in race, insurance, 
and marital status in utilization of telehealth visits for liver 
clinic in the early months of COVID-19. The morbidity and 
mortality of COVID-19 have disproportionately impacted 
minorities, who based on our data appear to have higher 
barriers to optimal telehealth care. Identifying populations 
and communities lacking infrastructure for telehealth will 
be an important aspect of preparing for future pandemics as 
well as long-term implementation of telehealth technology. 

Health systems and communities will need to work together 
and be creative in circumnavigating the structural barriers to 
telehealth care in communities that lack these resources. Our 
study highlights potential populations where future work 
should focus. In addition, further studies investigating the 
effectiveness of different telehealth technologies, including 
patient outcomes such as hospitalization for exacerbation of 
chronic disease, should be undertaken to better understand 
whether certain technologies actually deliver better patient 
care.
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