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Abstract

Background Since the coronavirus disease 2019 (COVID-19) pandemic began, telemedicine use has transformed healthcare
delivery. Yet there is concern that telemedicine may widen care disparities for vulnerable populations, and patient experi-
ence data are limited.

Aims We aimed to assess patient satisfaction with hepatology-related telemedicine (telehepatology) for delivery of fatty
liver disease (FLD) care in a safety-net healthcare system.

Methods Adult patients with FLD were surveyed regarding satisfaction with telehepatology. Clinical, demographic,
resources, and social determinants of health (SDoH) data were collected to identify factors associated with satisfaction
through multivariable modeling.

Results From June 2020 to March 2022, 220 participants were enrolled: the median age was 52 years, 37% were men, and
68% were Hispanic. One hundred nineteen (54%) had prior telehepatology experience. Overall, satisfaction was high; 70%
reported being somewhat or very satisfied. On univariate analysis, Hispanic ethnicity (versus non-Hispanic, OR 0.34, 95%
CI10.1-0.9, p=0.03) and limited access to personal cellphone/internet (OR 0.16, 95% CI 0.04-0.6, p=0.01) were associated
with lower satisfaction. On multivariable logistic regression modeling adjusted for pandemic duration, age, sex, severity of
liver disease, and coexisting liver disease, Hispanic ethnicity and lack of personal cellphone/internet remained independently
associated with lower telehepatology satisfaction (OR 0.24, 95% CI 0.07-0.9, p=0.03 and OR 0.2, 95% CI1 0.04-0.9, p=0.04,
respectively). The association remained statistically significant after inclusion of various SDoH in the multivariable model.
Conclusions Satisfaction with telehepatology among FLD patients in a safety-net clinical setting was high overall. However,
Hispanic ethnicity and lack of personal cellphone/internet were independently associated with lower telehepatology satisfac-
tion. A better understanding of patients’ experience with telehepatology is needed to identify reasons for dissatisfaction, and
in-person visits should remain an option for patients to ensure equitable care.

Keywords NAFLD - Metabolic-associated steatotic liver disease (MASLD) - Alcohol-associated liver disease -
Telemedicine - Hispanic/Latinx
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Introduction

In the last decade, telemedicine has played a major role in
the delivery of care for chronic diseases, including hyper-
tension and diabetes [1, 2]. At the start of the coronavirus
disease 2019 (COVID-19) pandemic, specialty care also
transitioned to telemedicine to mitigate viral transmission.
Advantages include cost effectiveness and increased acces-
sibility to patients with transportation barriers and those
living in rural areas [3—5]. However, there is increasing
concern that telemedicine can widen the “digital divide”
for vulnerable populations. In fact, recent studies suggest
telemedicine may further exacerbate health inequities for
the elderly, minority populations, and patients with limited
English proficiency, warranting further research to under-
stand and minimize disparities [6, 7].

Prior to the COVID-19 pandemic, telemedicine in hepa-
tology (telehepatology) was primarily studied in the con-
text of viral hepatitis treatment [8—12]. Use of telehepa-
tology showed promising results with regard to treatment
efficacy and patient experience in medically underserved
communities, including prisoners and indigenous people
[13, 14]. Services quickly expanded to cover other liver
conditions during the pandemic, and limited data demon-
strated feasibility [15, 16]. However, there has also been
a growing interest in understanding factors impacting
patient satisfaction with telehepatology. More specifi-
cally, early in the pandemic, an evidence-based study on a
small population of patients with fatty liver disease (FLD)
showed possible racial/ethnic disparities in telehepatology
satisfaction [17].

FLD is an umbrella term for both nonalcoholic fatty
liver disease and alcohol-associated liver disease. While
these two diseases differ, they share an overlapping patho-
physiology and often coexist [18]. In the last decade, FLD
has become a major cause of liver-related morbidity and
mortality [19], disproportionately impacting vulnerable
populations. Racial/ethnic disparities in telehepatology
satisfaction, partially due to structural and socioeconomic
barriers, have been further exacerbated by the circum-
stances of the COVID-19 pandemic [20-22]. Given the
increasing burden of FLD, it is important to understand
how the transition to telehepatology can impact patient
experience. However, few studies have explored telehepa-
tology experience and satisfaction, specifically in vulner-
able populations with high proportions of racial/ethnic
minorities.

Therefore, the aims of this study were to (1) assess
patient experience and satisfaction with telehepatology
for FLD during the COVID-19 pandemic and (2) identify
clinical, behavioral, and psychosocial factors associated
with patient satisfaction.

Methods
Study Participants

From 1 June 2020 to 13 March 2022, 220 adult patients
(> 18 years old) receiving care for FLD at hepatology clinics
in the Zuckerberg San Francisco General Hospital (ZSFGH)
safety-net healthcare system were surveyed regarding tel-
ehepatology experience. ZSFGH provides culturally com-
petent care to a diverse community of patients in over 20
languages, with a focus on vulnerable populations, (e.g.,
uninsured, living under the poverty level, etc.) [24]. Patients
with psychiatric or medical comorbidities preventing par-
ticipation in the study or those unable to provide consent
were excluded.

Only participants with a diagnosis of FLD defined by
presence of hepatic steatosis on imaging (N=116) or liver
biopsy (N=104) were included in this analysis. This study
was approved by the Institutional Review Board of the Uni-
versity of California, San Francisco, and ZSFGH.

Data Collection

Baseline patient sociodemographic data were gathered using
surveys [25, 26]. Patients completed surveys either by them-
selves on paper or with the assistance of a trained research
team member over the phone. For non-English speakers,
all surveys were translated into Spanish, the most prevalent
non-English language in our population, and certified medi-
cal interpreters assisted with other languages. All partici-
pants were provided with $25 compensation. Clinical history
and laboratory data were captured through manual electronic
health record (EHR) review.

Clinical and Laboratory Data Definitions
and Measures

Demographic information consisted of age, sex, race/ethnic-
ity, and social determinants of health (SDoH) including birth
country, preferred language, need for an interpreter during
visits, education, annual income, employment status, access
to a personal cellphone or internet, housing stability, access
to healthy food, and financial insecurity (e.g., money for
rent and food).

Steatosis was defined as steatosis on ultrasound, magnetic
resonance (MR) proton density fat fraction > 6%, or steatosis
of > 5% on liver biopsy. Liver disease severity was evaluated
by presence of advanced fibrosis and transaminase levels.
Advanced fibrosis including cirrhosis was defined by liver
contour nodularity on imaging, MR elastography liver stiff-
ness measurement > 4.5 kilopascals, or a histologic fibrosis
stage of F3—4. Clinical characteristics including medical
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conditions associated with FLD (i.e., diabetes, hypertension,
hyperlipidemia) and etiology of liver disease were identi-
fied through the EHR. Body mass index (BMI) was also
collected and race-adjusted: normal < 25 kg/m? [< 23 kg/m?
if Asian/Pacific Islander (API)], overweight 25-29.9 kg/m?
(23-27.4 kg/m? if API), and obese > 30 kg/m? (>27.5 kg/m?
if API) [27]. Coexisting chronic liver disease (CLD) in addi-
tion to FLD was included, and was based on documentation
of any other CLD in clinical notes or laboratory evidence
(e.g., viral hepatitis).

Regarding categorization of race/ethnicity, this study
population predominantly consisted of non-White groups,
with a large proportion of Hispanic and Asian individu-
als, N=149 and N=41, respectively. As Hispanic ethnic-
ity comprised the largest racial/ethnic group, race/ethnicity
was primarily categorized as Hispanic versus non-Hispanic.
Additionally, groups were further categorized into Hispanic,
Asian. and White/Black/Other. Although non-Hispanic
White individuals historically act as the reference group
in scientific literature, due to the small number of White
individuals in this population (N=17), and the concern for
causing inaccurate or skewed data due to a small reference
group, the three least common racial groups—non-Hispanic
White, Black or African American, and those self-identified
as “Other”—were combined into a single group. The larg-
est racial/ethnic group, Hispanic, was used as the reference,
along with a category for Asian individuals.

Survey Instruments

Validated surveys and new survey items that included patient
experience and satisfaction with telemedicine were used [17]
Additional measures included the National Institute on Alco-
hol Abuse and Alcoholism (NIAAA) questionnaire, Center
for Epidemiological Studies Depression ten question survey
(CES-D-10) and the Patient-Reported Outcomes Measure-
ment Information System (PROMIS) Item Bank: Emotional
Distress—Anxiety to measure alcohol use, depression, and
anxiety, respectively [28-30].

Using the NIAAA questionnaire [28], alcohol use was
grouped into three categories: none, moderate (<1 drink/
day for women, <2 drinks/day for men), and heavy (>mod-
erate). On the CES-D-10, a score > 10 indicated severe
depressive symptoms [30]. To define anxiety, the two-
question PROMIS survey was used. Each question was
scored between 1 and 4 points. Total scores varied from 2
to 8 points, higher scores were indicative of higher levels of
anxiety [29].

A composite score was created to estimate the impact of
the COVID-19 pandemic on participants’ resources. This
“loss of resources score” combined the results of 11 ques-
tions asking about the impact of the pandemic on resources
including employment, childcare, healthcare access,
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insurance, medications, and mental health and addiction
treatment services (Supplemental Table 1) [31].

Lastly, we asked about prior telemedicine experience,
and our primary outcome was satisfaction with telehepatol-
ogy quantified using a single-item question (“If you had a
telemedicine or telephone appointment for your FLD, how
satisfied were you with your experience?”) on a Likert scale
from 1 to 5, where 1 is “very dissatisfied” and 5 is “very
satisfied.”

Statistical Analysis

Descriptive statistics including median (interquartile
range) and frequency (percentage) were performed. The
Kruskal-Wallis test and chi-squared or Fisher’s exact test
were employed in comparative analyses for continuous and
categorical variables, respectively. Patient characteristics
were compared by telehepatology experience (prior versus
none). The study population for the primary outcome was
comprised of individuals with a prior telehepatology visit.

Univariable and Multivariable Logistic Regression
Models

The primary outcome was patient satisfaction (scale 1 to 5)
with telehepatology services (conducted via telephone or
video). The satisfaction score was dichotomized to satisfied
(includes somewhat and very satisfied) versus neutral/dis-
satisfied (neutral, somewhat dissatisfied, very dissatisfied).
Predictors of interest were established before survey admin-
istration and included demographic characteristics, SDoH
(listed above in Data Definitions), alcohol use, depression/
anxiety, and clinical parameters.

A subanalysis was done using the loss of resources
composite score. We assessed for an association of loss of
resources with race/ethnicity, sex, and age based on numer-
ous studies demonstrating racial/ethnic, sex, and age dis-
parities as a result of the COVID-19 pandemic. Loss of
resources was also included in our univariate analysis of
factors associated with telemedicine satisfaction.

Univariate and multivariable logistic regression modeling
were performed to assess the relationship between each pre-
dictor and patient satisfaction. The following factors were
adjusted for in the multivariable analyses: age, sex, dura-
tion of the pandemic (defined as weeks since start of the
pandemic, 1 March 2020) at the time of survey completion,
presence of advanced fibrosis, and other coexisting CLD. All
models were calculated at p < 0.05 (two sided) for statistical
significance. STATA statistical software package version 14
was applied to statistical analyses (STATA Corp LP, College
Station, TX).
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Table 1 Study population sociodemographic and clinical characteris- Table 1 (continued)

es Characteristic All par-

Characteristic All par- ticipants

ticipants (N=220)*
(N=220)*
Hyperlipidemia [N (%)] 99 (45)

Age (median, IQR), years 52 (42-62) Coexisting liver disease [N (%)] 23 (10)

Male sex [N (%)] 82(37) Advanced fibrosis [N (%)] 69 (31)

Race/ethnicity [N (%)]

White 17 (8) IQR interquartile range, BMI bpdy mass index, ALT alanine ami-
notransferase, AST aspartate aminotransferase
A.sian/l?aciﬁc Islander 41 (19) *Unless otherwise specified in the table
Hispanic 149 (68) Race-based BMI categories: normal weight <25 kg/m? (<23 kg/m?
Black 1 for Asian), overweight 25-29 kg/m? (23-27.4 kg/m? for Asian), and
Other 9 (4) obese > 30 kg/m? (>27.5 kg/m? for Asian)
Birth country [N (%)] (N=216)
USA 38 (18)
Other 178 (82) Results
Primary language [N (%)]
English 51(23) Cohort Characteristics
Spanish 128 (58)
Cantonese/Mandarin 25(11) Of the 315 people contacted regarding the study, 253 agreed
Other 16 (7) to participate (80% participation rate) and 33 were excluded

Education level completed [N (%)] (N=213) from analysis due to the absence of confirmed FLD. A total
High school education or less 131 (62) of 220 participants were included in the study population.
More than high school 82 (39) Table 1 summarizes participant characteristics. The median

Annual income [N (%)] (N=212) age was 52 years, 37% were men, and the majority of par-
<$10,000 53 (25) ticipants (68%) self-identified as Hispanic (19% Asian, 14%
$10,000-30,000 73 (34) White/Black/other races) (Table 1). Most participants were
$30,000-50,000 19 (9) born outside the USA (82%) and were non-English speakers,
>$50,000 73) with Spanish being the most common preferred language
Unknown/declined to answer 60 (28) (58%). Nearly two-thirds of participants completed a high

Unemployed in prior year [N (%)] 96 (44) school level education or less and reported an annual income

Lack of personal cellphone or internet [N (%)] 18 (8) of less than $30,000 per year. Metabolic risk factors were

Housing [N (%)] common: 62% obese, 40% with hypertension, 40% with
Stable housing 203 (92) type 2 diabetes, and 45% with hyperlipidemia. While 74%
Homeless 2(1) reported minimal or no alcohol use, 20% reported heavy
Other/temporary housing/unknown 15 (7) alcohol use. Nearly one-third (31%) had advanced fibrosis.

Limited access to healthy foods [N (%)] 58 (26)

Difficulty paying for basic needs [N (%)] (N=215) Comparison by Receipt of Telehepatology

92 (43)

Alcohol use in prior year [N (%)] Among the 220 participants, 166 (75%) reported experience
None/minimal 162 (74) with any telemedicine visit, of whom 119 had telehepatol-
Moderate 17.(8) ogy for their FLD. When comparing those with telehepa-
Heavy 41(19) tology experience to those without telehepatology or any

Race-based BMI category¥ [N (%)] (N=215) telemedicine experience (N=101), the groups were overall
Normal 18 (8) similar with respect to sociodemographic and liver disease
Overweight 64 (30) characteristics except a greater proportion of participants
Obese 133 (62) with telehepatology experience were female compared

ALT (median, IQR), units/L (N=215) with those without (69% versus 55%, respectively, p=0.04)

49 (32-83) (Table 2). Regarding alcohol use, there was a trend toward

AST (median, IQR), units/L (3];;/ =2%;1‘22 less alcohol use among those with telehepatology experi-

Diabetes [N (%)] %8 E 4 O)_ ) ence compared with thos'e without, 79% with none/minimal

Hypertension [N (%)] 88 (40) alcohol use compared with 67%, and fewer reported heavy

alcohol use, 13% versus 25%, respectively (p=0.09).
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Table 2 Population
characteristics by
telehepatology experience

Characteristic

With prior telehepatology Without prior telehepatol- p-Value
visit(s), (N=119) ogy visit, (N=101)

Age (median, IQR), years
Male sex [N (%)]
Race/ethnicity [N (%)]
White, non-Hispanic
Asian/Pacific Islander
Hispanic
Black, non-Hispanic
Other
Birth country [N (%)]
USA
Other
Primary language [N (%)]
English
Spanish
Cantonese/Mandarin
Other
Education level completed [N (%)]
High school education or less
More than high school
Annual income [N (%)]
<$10,000
$10,000-30,000
$30,000-50,000
> $50,000
Unknown/declined to answer
Unemployed in prior year [N (%)]
Alcohol use in prior year [N (%)]
None/minimal
Moderate
Heavy

Race-based BMI categoryi [N (%)]

Normal

Overweight
Obese
ALT (median, IQR), units/L

Coexisting liver disease [N (%)]
Advanced fibrosis [N (%)]

53 (43-62) 51 (42-61) 0.40

37 31) 45 (45) 0.04
0.77

8(7) 909

23 (19) 18 (18)

82 (69) 67 (66)

(1) 33

5@ 44

(N=118) (N=98) 0.79

20 (17) 18 (18)

98 (83) 80 (82)
0.90

26 (22) 25 (25)

71 (60) 57 (56)

14 (12) 1111

8(7) 8(8)

(N=117) (N=96) 0.77

73 (62) 58 (60)

44 (38) 38 (40)

(N=117) (N=95) 0.48

30 (26) 23 (24)

37 (32) 36 (38)

9 (8) 10(11)

6(5) (1)

35 (30) 25 (27)

52 (44) 44 (44) 0.98
0.09

94 (79) 68 (67)

9(8) 8(8)

16 (13) 25 (25)

(N=117) (N=98) 0.75

11 (9) 7(7)

36 31) 28 (29)

70 (60) 63 (64)

(N=118) (N=97) 0.09

47 (31-80) 54 (34-96)

10 (8) 13 (13) 0.28

38 (32) 31 (31) 0.84

IQR interquartile range, BMI body mass index, ALT alanine aminotransferase, AST aspartate aminotrans-

ferase

*Unless otherwise specified in the table

*Race-based BMI categories: normal weight <25 kg/m? (<23 kg/m? for Asian), overweight 25-29 kg/m?
(23-27.4 kg/m? for Asian), and obese > 30 kg/m? (>27.5 kg/m? for Asian)

Telehepatology Satisfaction by Age, Sex, Race/
Ethnicity, and Liver Disease Severity

Overall, satisfaction with telehepatology was high, with 62
(52%) participants reporting “very satisfied” and 21 (18%)

@ Springer

reporting “somewhat satisfied.” Only 26 (21%) reported
being somewhat or very dissatisfied with telehepatology.
Figure 1 shows participant satisfaction with telehepatology
by sex, age, race/ethnicity, and severity of liver disease. A
lower proportion of Hispanic participants were very satisfied
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Fig. 1 Telehepatology satisfac- A) Satisfaction with Telehepatology by Sex
tion by A sex, B age, C race/ 70
ethnicity, and D liver disease
severity. Bar graphs are showing 60 59
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experience as 1 =very dissatis-
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fied, or 5= very satisfied B) Satisfaction with Telehepatology by Age (265 years old)
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Fig.1 (continued) D) Satisfaction with Telehepatology by Liver Disease Severity
(Presence vs Absence of Advanced Fibrosis)
60
53

50 50
R
£
8 40
k]
5
& 30
15 24
c
£ 5
t-o': 15 16
Q.
o 1 12
& 10 8 9

n i
0
Very Satisfied Somewhat Satisfied Neutral Somewhat Very Dissatisfied
Dissatisfied

With Advanced Fibrosis (F3-4, N=38)

with telehepatology compared with Asian and White/Black/
other racial/ethnic groups (46% versus 61% versus 71%,
respectively) (Fig. 1c). When comparing telehepatology
experience versus telemedicine experience in the primary
care setting (N=42), participants reported similar degrees
of satisfaction; namely, 30 (71%) reported being somewhat
or very satisfied, while 9 (21%) reported being somewhat or
very dissatisfied with primary care telemedicine.

Characteristics of Dissatisfied Participants

We evaluated characteristics of the 26 individuals reporting
dissatisfaction with telehepatology. Among this group, the
median age was 53 years, the majority (69%) were female,
88% were Hispanic, and the remaining were Asian (12%);
most (88%) were born outside the USA, 85% reported a non-
English primary language, 73% had an education level at
or below high school, and 54% had an annual household
income of <$30,000. In addition, nearly a third (27%) had
advanced liver fibrosis and 3 (12%) reported heavy alcohol
use.

Factors Associated with Telehepatology Satisfaction

On univariable logistic regression analysis with an outcome
of satisfied compared with neutral/dissatisfied, Hispanic eth-
nicity (versus non-Hispanic) was associated with lower odds
of telehepatology satisfaction (OR 0.34, 95% CI 0.1-0.9,
p=0.03) (Table 3). Lack of access to a personal cellphone or
internet was also associated with lower odds of satisfaction
with telehepatology (OR 0.16, 95% CI 0.04-0.6, p=0.01).
In addition to the factors included in Table 3, univariate
analysis was also performed using diabetes, hyperlipidemia,
hypertension, and BMI, as well as individual racial/ethnic
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m Without Advanced Fibrosis (N=81)

categories. These predictors were not associated with tel-
ehepatology satisfaction (data not shown).

After adjusting for factors considered to be potential con-
founders, specifically pandemic duration, age, sex, severity
of liver disease, and other coexisting CLD on multivariable
analysis, race/ethnicity (Hispanic versus non-Hispanic) and
personal cellphone/internet access were including in the
final model based on their univariate p-value of <0.1. Even
after adjusting for other confounders, Hispanic ethnicity (OR
0.24, 95% CI1 0.07-0.9, p=0.03) and lack of personal cell-
phone/internet access (OR 0.2, 95% CI 0.04-0.9, p=0.04)
remained independently associated with lower odds of sat-
isfaction (Table 3). The goodness-of-fit of this model was
assessed using the Hosmer—-Lemeshow test, which was not
statistically significant, ruling out poor fit.

As differences by race/ethnicity are often related to SDoH
(e.g., housing, income, working conditions, and education
disparities) [32], we next explored the role of SDoH in the
association between ethnicity and satisfaction. With inclu-
sion of each individual SDoH measure (see Methods sec-
tion) in our final multivariable model, the odds ratio for
Hispanic ethnicity remained similar and statistically signifi-
cant. The only exception was with the inclusion of income,
which resulted in a p-value of Hispanic ethnicity increas-
ing to> 0.05. Notably, with the inclusion of income into the
model, due to missing data, which was predominantly seen
among Hispanic participants (37% income missing versus
19% missing by non-Hispanic participants), there were only
N=282 included in the model. This likely resulted in bias due
to missingness as well as overfitting.

We further explored the impact of provider—patient lan-
guage discordance and use of interpreters on satisfaction
with telehepatology. We noted that among Hispanic par-
ticipants with telehepatology experience, 88% primarily
spoke Spanish and 62% reported needing an interpreter for
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Table 3 Univariate and Multivariable Logistic Regression Models for Telehepatology Satisfaction, Satisfied versus Neutral/Dissatisfied

(N=119)*
Characteristic Univariate Multivariable model**
Odds ratio 95% CI p-Value Odds ratio 95% CI1 p-Value

Duration of pandemic, by week 0.98 1.0-1.0 0.06 0.99 0.9-1.0 0.21
Age, by decade 0.95 0.7-1.3 0.74 0.74 0.5-1.1 0.14
Sex, female 0.80 0.3-1.9 0.61 1.63 0.6-4.8 0.38
Race/ethnicity, ref. Hispanic - - - - - -

Asian 2.08 0.7-6.2 0.19

‘White/Black/other 7.50 0.9-60 0.06
Ethnicity, Hispanic (versus non-Hispanic) 0.34 0.1-0.9 0.03 0.24 0.07-0.9 0.03
Preferred language, non-English 0.81 0.3-2.1 0.68 - - -
Interpreter required for visits (N=98) 1.05 0.4-2.6 0.91 - - -
Education, more than high school (N=117) 1.56 0.7-3.6 0.30 - - -
Annual income, more than $30,000 (N=82) 2.97 0.6-14 0.18 - - -
Lack of personal cellphone or internet 0.16 0.04-0.6 0.01 0.20 0.04-0.9 0.04
Stable housing 247 0.6-10 0.22 - - -
Limited access to healthy foods (N=117) 0.66 0.2-1.8 0.40 - - -
Difficulty paying for basic needs (N=116) 0.74 0.3-1.7 0.46 - - -
Loss of resources during pandemic, cumulative score 0.88 0.7-1.1 0.29 - - -
Severe depressive symptoms (N=97) 0.91 0.4-2.3 0.85 - - -
Anxiety (N=101) 1.08 0.9-14 0.48 - - -
Heavy alcohol use (versus non-heavy) 0.95 0.3-3.0 0.93 - - -
Presence of other coexisting chronic liver disease 4.26 0.5-35 0.18 2.11 0.2-20 0.52
Advanced fibrosis 1.32 0.6-3.1 0.52 2.01 0.7-5.6 0.18

“Unless otherwise specified in the table

**Adjusted for pandemic duration, age, sex, severity of liver disease, and other coexisting chronic liver disease in addition to variables found to

be statistically significant on univariate analysis

healthcare visits. Moreover, among Hispanic individuals
who did not require interpreter services, 60% reported being
very or somewhat satisfied with telehepatology compared
with 62% satisfied among those who did require interpreter
services. Thus, for additional analysis, interaction terms
were created, preferred language*ethnicity and interpreter
need*ethnicity, which were added into the final multivaria-
ble model for telehepatology satisfaction and were not found
to be statistically significant (data not shown).

When evaluating potential differences in loss of resources
during the pandemic across racial/ethnic groups, we noted
Hispanic participants had a higher loss of resources score
versus non-Hispanic (median score 2, IQR 1-3 versus
median score 1 IQR 1-2, respectively, p =0.0002) indicat-
ing a potential greater impact of the pandemic on this ethnic
group’s financial well-being. To determine whether loss of
resources may be a confounding variable on the association
between Hispanic ethnicity and telehepatology satisfaction,
the loss of resources composite score was included in the
final model. The odds ratio for the association between His-
panic ethnicity and telehepatology satisfaction remained
similar (OR 0.25, 95% CI 0.07-0.9, p=0.04).

Discussion

The circumstances of the COVID-19 pandemic hindered
accessibility to specialty care, particularly for vulnerable
populations, and forced the overhaul of healthcare deliv-
ery with rapid transition to telemedicine. This introduced
a novel set of challenges that disproportionately impacted
at-risk individuals [33, 34]. Therefore, it is imperative to
understand how these adaptations have affected patient expe-
rience and satisfaction, particularly within vulnerable popu-
lations to ensure equity in healthcare delivery. In this study,
we showed that telehepatology was widely used by patients
with FLD receiving care in a safety-net healthcare system in
Northern California. While, overall, patients reported a high
rate of satisfaction with telehepatology, Hispanic partici-
pants and individuals without personal access to a cellphone
or internet were less satisfied with their experience.

High satisfaction with telehepatology reported by the
majority of participants is consistent with multiple prior
studies examining patient satisfaction with telemedicine
among gastroenterology and hepatology patients [35-37].
These studies generally report patients are satisfied with
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their experience; some patients even consider telemedicine
visits to be equivalent to in-person visits [36]. Among those
in hepatology clinics, however, most often the focus has
been on the use of telehepatology for viral hepatitis, spe-
cifically hepatitis C [10-12]. This study adds to the current
literature by demonstrating that, for the majority of patients
with FLD, specifically being seen in the safety-net setting
where patients are often impacted by SDoH, telehepatology
satisfaction was also high. While this finding is important
and can inform considerations for healthcare delivery for
future patient care, it is also critical to further evaluate the
experiences of individuals who were not satisfied through
qualitative measures.

Previously reported factors associated with decreased use
and/or dissatisfaction with telemedicine have included older
age, non-English preferred language, and lower socioeco-
nomic status, as well as non-White race/ethnicity, particu-
larly among hepatology patients [33, 34, 38]. However, we
did not find an association of older age or preferred lan-
guage with telehepatology satisfaction among our vulnerable
population. On the other hand, we did observe that Hispanic
ethnicity and lack of access to cellphone/internet, which is
likely a surrogate measure for low socioeconomic status,
were associated with telehepatology satisfaction. As dispa-
rate healthcare experiences by race/ethnicity are often due
to SDoH, we assessed the impact of SDoH variables on this
association by incorporating them into our final model. The
associations between Hispanic ethnicity and lack of access
to personal cellphone/internet with satisfaction remained
significant and the odds ratios did not change. This detailed
evaluation of SDoH among our study population indicates
that differences in satisfaction by ethnicity may be attrib-
uted to unmeasured factors such as perceived bias/racism,
cultural competency of providers and/or other interpersonal
factors, or possibly cultural influences shared by a racial/
ethnic group that may impact their interactions with provid-
ers and/or healthcare [39]. Moreover, although telehepatol-
ogy has the potential to overcome geographic barriers and
improve care for vulnerable populations with transportation
insecurity, in-person visits should remain an option. This is
particularly true for individuals without reliable access to
technology required to participate in telehepatology.

Racial/ethnic disparities in patient satisfaction with
healthcare have previously been reported in non-telemed-
icine settings where racial/ethnic minority groups report
lower satisfaction scores when compared to non-Hispanic
White patients [40-42]. Potential reported explanations for
these differences in satisfaction include financial insecurity
and need to delay medical treatment, insurance provider,
education, feeling discriminated against, and/or personal
experiences [40—42]. When focusing on Hispanic patients,
while some studies suggest lower satisfaction than non-His-
panic White patients with primary care outpatient services
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[41], others report higher satisfaction in this population in
the emergency department and inpatient setting [43, 44].
This highlights that future research should include qualita-
tive methods to better understand reasons for dissatisfac-
tion with healthcare in various settings and, specifically, the
lower satisfaction with telehepatology observed in this study
to prevent disparity in telehepatology FLD care.

A strength of this study is the inclusion of a diverse,
vulnerable population at risk for experiencing inequitable
access to telemedicine who are also disproportionately
affected by CLD, particularly FLD [6, 7, 21, 22]. Addition-
ally, this population is often underrepresented in research
and an emphasis on their experience is critical to improve
care. Another strength is our comprehensive assessment
of numerous SDoH, which can be difficult to capture in
research. Our study has several limitations. First, the study
was conducted at a single, urban location, possibly limiting
the generalizability of our results to other settings. However,
we prioritized this study population due to the paucity of
data on telehepatology use and satisfaction within the safety-
net healthcare system. Other limitations include a relatively
small sample size, limitations inherent to survey studies such
as self-report recall bias, and response bias, as well as the
lack of qualitative data, which would have allowed us to
better understand unique participant experiences, explore
reasons for dissatisfaction, and further evaluate the complex
relationship between patient experience and SDoH.

In summary, the expansion of telehepatology in response
to the COVID-19 pandemic has the potential to exacerbate
already existing health inequities. Reassuringly, in this
vulnerable population, most participants were satisfied
with their telehepatology visits, suggesting it represents an
effective mode of care delivery and should be promoted in
safety-net healthcare systems. However, Hispanic ethnicity,
an ethnic group disproportionately affected by FLD, was
associated with lower satisfaction. While the underlying
factors contributing to participant dissatisfaction were not
specifically identified, we suspect this relationship is most
likely due to unmeasured cultural influences, perceived bias
or prejudice, and other factors related to the patient-provider
interaction(s) [39]. Going forward, any dissatisfaction with
telehepatology in vulnerable populations should be thor-
oughly explored, particularly when identified among racial/
ethnic minority groups, to implement targeted strategies to
ensure equitable care delivery. Future qualitative studies are
needed to confirm findings in this study.
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