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Ethnic Minorities and Low Socioeconomic Status Patients 
With Chronic Liver Disease Are at Greatest Risk of  

Being Uninsured

Kabiru Ohikerea, Amit S. Chitnisb, Thomas A. Hahambisc, Ashwani Singald, e, Robert J. Wongf, g, h

Abstract

Background: Chronic liver disease (CLD) predominantly affects 
ethnic minorities and socially vulnerable populations, who have high 
prevalence of risk factors (e.g., suboptimal insurance coverage) pre-
disposing to healthcare disparities. We evaluate prevalence and pre-
dictors of uninsured status among CLD adults, and secondarily, how 
this affects documented immunity or vaccination for hepatitis A virus 
(HAV) and hepatitis B virus (HBV).

Methods: Using 2011 - 2018 National Health and Nutrition Exami-
nation Survey data, self-reported insurance status was determined 
among adults with CLD. Prevalence of uninsured status was stratified 
by patient characteristics and evaluated using multivariable logistic 
regression models. Prevalence of self-reported completion of vac-
cination as well as laboratory value-based documented immunity to 
HAV and HBV was stratified by insurance status.

Results: Overall, 19.0% of adults with CLD reported having no in-
surance, which was highest among individuals of Hispanic ethnicity 
(33.5%), less than high school education (33.7%), and below poverty 
status (35.3%). On multivariable analyses, significantly lower odds 
of having any insurance coverage was observed in men, Hispanics, 
and individuals with lower education and lower household income. 

Prevalence of documented immunity or vaccination for HAV was low 
across all insurance categories, ranging from 46.5% to 54.0%. Preva-
lence of documented immunity or vaccination for HBV was similarly 
low across all insurance categories, ranging from 24.3% to 40.8%.

Conclusion: Prevalence of uninsured status among CLD was more 
than twice the US adult population, and lack of insurance particularly 
impacted Hispanics and individuals with low education and low house-
hold income. Low prevalence of documented immunity or vaccination 
for HAV and HBV across all insurance categories is concerning.

Keywords: Chronic liver disease; Insurance; Vaccination; Hepatitis 
B; Hepatitis A

Introduction

Chronic liver disease (CLD) is a leading cause of morbidity and 
mortality in the United States of America (USA). Patients with 
CLD are particularly vulnerable to acute viral hepatitis that may 
exacerbate underlying liver disease, leading to more aggressive 
disease progression or an acute flare of underlying liver disease 
[1-4]. The importance of screening for hepatitis A virus (HAV) 
and hepatitis B virus (HBV) and subsequent documentation of 
immunity or initiation of vaccination among patients with CLD 
in particular is supported by national societies and guideline 
recommendations [5, 6]. However, existing studies have dem-
onstrated that vaccination for HAV and HBV among patients 
with CLD remains suboptimal [5, 7-10]. This is a particularly 
important public health concern given that HAV and HBV are 
vaccine preventable diseases, whereby timely screening, vacci-
nation, and linkage to care, particularly among individuals with 
underlying CLD, can significantly improve patient outcomes.

Existing studies have also demonstrated treatment dis-
parities in the management of CLD patients, with Medicaid or 
uninsured safety-net patients experiencing the lowest rates of 
treatment and care [11-13]. This is particularly important given 
that CLD patients are predominantly ethnic minorities and vul-
nerable individuals of low socioeconomic status (SES) who 
are primarily insured by Medicaid or safety-net health plans. 
The high prevalence of CLD patients who are ethnic minorities 
and who have low SES creates challenges for healthcare sys-
tems to provide effective care to these patients. In particular, 
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these CLD patients have a high prevalence of comorbidities 
such as alcohol and substance use disorders that require con-
sistent care, including regular follow-up in clinics, monitoring 
of laboratory tests, and vaccination for HAV and HBV [14-16]. 
In this paper, we evaluate CLD prevalence and rates of docu-
mented immunity or vaccination to HAV and HBV by insur-
ance status among US adults.

Materials and Methods

We analyzed data from the 2011 - 2018 National Health and 
Nutrition Examination Survey (NHANES). NHANES incorpo-
rates a complex, four-stage clustered sampling design to select 
a nationally representative sample of the civilian non-institu-
tionalized resident population of the USA in 2-year cycles to 
examine the health status of residents. NHANES collects data 
on demographics, general health, and nutrition via in-home 
questionnaires or interviews. Standardized health examinations 
are conducted at mobile examination centers to collect informa-
tion on physical measurements and blood specimens for labora-
tory testing. NHANES was approved by the National Center for 
Health Statistics institutional review board and written consent 
was obtained from participants. Given the inherent limitations 
of the complex survey design used by the NHANES (i.e., over-
sampling of certain populations, survey nonresponse, and post-
stratification), the NHANES provides weighting variables to 
help account for some of the biases introduced by this complex 
survey design. Thus, weighting of the data improves the accu-
racy that calculated estimates are truly representative of the US 
civilian noninstitutionalized population.

Our study focused on adults with the four most common 
causes of CLD: nonalcoholic fatty liver disease (NAFLD), al-
coholic liver disease (ALD), chronic hepatitis C virus (HCV), 
and chronic HBV. NAFLD was identified using previously 
validated algorithms that included presence of both elevated 
alanine aminotransferase (> 25 U/L in women, > 35 U/L in 
men) and metabolic syndrome, after excluding other potential 
causes of CLD [17-19]. ALD was identified using previously 
published multi-step algorithms that incorporate assessment of 
alcohol use (> 28 g/day in women and > 42 g/day for men in 
the past 12 months) and elevated alanine aminotransferase (> 
25 U/L in women, > 35 U/L in men), after excluding HCV or 
HBV [20]. Chronic HBV was identified with hepatitis B sur-
face antigen reactivity and chronic HCV was identified with 
detectable HCV RNA. The insurance status for each individual 
was determined based on self-reported insurance coverage and 
included private/commercial insurance, Medicare, Medicaid, 
or no insurance. Comparisons of insurance status coverage be-
tween individuals with CLD were performed with Chi-square 
testing. Adjusted multivariate logistic regression models eval-
uated for predictors of having insurance (vs. no insurance) 
among individuals with CLD.

Given the importance of ensuring documentation of vac-
cination for or immunity to HAV and HBV among patients 
with CLD, our study focused on evaluating prevalence and 
predictors of documented vaccination for or immunity to HAV 
and HBV, stratified by insurance status. Prior HAV vaccina-
tion was assessed by self-reported receipt of two doses of HAV 

vaccination, and prior HBV vaccination was assessed by self-
reported receipt of three doses of HBV vaccination. Immunity 
to HAV was determined by presence of HAV total antibody 
(signal to cutoff ratio < 0.8 using the VITROS Anti-hepatitis 
A virus Total Reagent Pack/Total Calibrators on the VITROS 
ECi/ECiQ/360 Immunodiagnostic Systems), and immunity 
to HBV was determined by HBV surface antibody (anti-HBs 
>12.0 mIU/mL using the VITROS Anti-HBs Reagent Pack/
Calibrators on the VITROS ECi/ECiQ/360 Immunodiagnostic 
Systems) among patients with no prior exposure to HBV (i.e., 
hepatitis core antibody total negative).

Prevalence of documented vaccination for or immunity to 
HAV among individuals with CLD was reported as propor-
tions and frequencies and stratified by insurance status. Simi-
larly, prevalence of documented vaccination for or immunity 
to HBV among individuals with CLD and no prior HBV expo-
sure (HBV core antibody negative) was analyzed in a similar 
fashion. Comparisons of documented vaccination for or im-
munity to HAV and comparisons of documented vaccination 
for or immunity to HBV between groups were evaluated by 
Chi-square testing. Statistical analyses were performed with 
STATA version 14 (StataCorp). Our study adhered to Strength-
ening the Reporting of Observational Studies in Epidemiology 
guidelines. The study was approved by Stanford University 
Institutional Review Board. This study was conducted in com-
pliance with the ethical standards of the responsible institution 
on human subjects as well as with the Helsinki Declaration.

Results

Overall

Among US adults with CLD (n = 5,267), 81.0% reported hav-
ing insurance (58.7% (n = 2,710) private/commercial, 12.6% 
(n = 737) Medicaid, 9.6% (n = 648) Medicare) and 19.0% (n 
= 1,172) reported having no insurance (Table 1). Compared 
to females with CLD, males were more likely to be uninsured 
(21.2% vs. 16.4%, P < 0.01). Compared to non-Hispanic Whites, 
significantly higher prevalence of being uninsured was observed 
among Hispanics (33.5% vs. 13.9%, P < 0.001) and African 
Americans (22.4% vs. 13.9%, P < 0.001). Non-US born indi-
viduals with CLD were also more likely to be uninsured com-
pared to US born individuals (31.9% vs. 16.2%, P < 0.001) (Ta-
ble 1). Individuals with less than a high school education as well 
as those whose household income was at or below the poverty 
level were significantly more likely to be uninsured. With time, 
the proportion of CLD individuals with no insurance decreased 
from 23.3% in 2011 - 2012 to 15.6% in 2017 - 2018 (Table 1).

Insurance status among individuals with CLD

While both males and females with CLD experienced declin-
ing prevalence of being uninsured, males with CLD still 
demonstrated a trend towards higher prevalence of unin-
sured status compared to females in 2017 - 2018 (18.2% vs. 
11.6%, P = 0.14) (Fig. 1). When stratified by race/ethnicity, 
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Figure 1. Proportion of individuals with chronic liver disease who reported being uninsured by (a) sex, (b) race/ethnicity, (c) 
education level, (d) country of birth, and (e) household income. Note: Error bars represent the upper limit of 95% confidence 
intervals. (continued on next page)
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all race/ethnic groups with the exception of African Ameri-
cans experienced declining prevalence of uninsured status. 
In 2017 - 2018, the proportion of CLD individuals report-
ing no insurance among Hispanics was three times higher 
than non-Hispanic Whites (29.1% vs. 9.9%, P < 0.01), and 
the proportion reporting no insurance among African Ameri-
cans was more than twice that among non-Hispanic Whites 
(22.4% vs. 9.9%, P < 0.05) (Fig. 1). Similarly, despite declin-
ing prevalence of uninsured CLD patients, in 2017 - 2018, 
significantly higher prevalence of uninsured status persisted 
in non-US born vs. US born (30.9% vs. 11.6%, P < 0.01), in-
dividuals with less than high school education vs. those with 
college degree of higher (29.4% vs. 4.5%, P < 0.001), and 
individuals at or below poverty level vs. those above poverty 
level (30.5% vs. 11.4%, P < 0.01) (Fig. 1).

On multivariate logistic regression among individuals 

with CLD, males were significantly less likely to have any in-
surance coverage compared to females (odds ratio (OR) 0.75, 
95% confidence interval (CI) 0.63 - 0.90, P < 0.01) (Table 2). 
Compared to non-Hispanic Whites, Hispanics were signifi-
cantly less likely to have insurance coverage (OR 0.67, 95% 
CI 0.52 - 0.86, P < 0.01), and there was a trend towards lower 
odds of having insurance among African Americans (OR 0.78, 
95% CI 0.58 - 1.05, P = 0.10). Compared to US born indi-
viduals with CLD, non-US born individuals were significantly 
less likely to have insurance coverage (OR 0.68, 95% CI 0.54 
- 0.86, P < 0.01) (Table 2). Increasing education level was as-
sociated with significantly greater odds of having insurance, 
and being at or below the poverty level based on household 
income was associated with significantly lower odds of having 
insurance coverage (OR 0.56, 95% CI 0.47 - 0.69, P < 0.001) 
(Table 2).

Figure 1.  (continued) Proportion of individuals with chronic liver disease who reported being uninsured by (a) sex, (b) race/
ethnicity, (c) education level, (d) country of birth, and (e) household income. Note: Error bars represent the upper limit of 95% 
confidence intervals.
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HAV vaccination or documented immunity

Overall prevalence of HAV vaccination or documented immu-
nity among adults with CLD was low across insurance status. 
For example, prevalence of HAV vaccination or documented 
immunity was 58.5% among those with no insurance, 50.7% 
among those with Medicaid, 50.4% among those with Medi-
care, and 46.5% among those with private/commercial insur-
ance (Table 3). When stratified by sex, prevalence of HAV 
vaccination or documented immunity was similar across in-
surance status. When stratified by race/ethnicity, prevalence of 
HAV vaccination or documented immunity was highest among 
Asians and Hispanics and lowest among non-Hispanic Whites, 
which was similar across insurance status. Non-US born in-
dividuals also had significantly greater prevalence of HAV 
vaccination or documented immunity compared to US born 
individuals. When evaluating CLD patients with concurrent 
metabolic disorders, such as diabetes or metabolic syndrome, 
alarmingly only about half of these patients had evidence of 
HAV vaccination or documented immunity (Table 3). While 
84.8% of uninsured CLD with advanced fibrosis had evidence 
of HAV vaccination or documented immunity, among CLD 
individuals with advanced fibrosis covered by private/com-
mercial, Medicare, or Medicaid insurance, less than 40% had 
evidence of HAV vaccination or documented immunity (Table 
3). Interestingly, those with lower education level and lower 
household income had higher prevalence of HAV vaccination 
or documented immunity across different insurance types.

HBV vaccination or documented immunity

Overall prevalence of HBV vaccination or documented im-
munity among adults with CLD and no prior HBV exposure 
was suboptimal across insurance status (40.8% among those 
with no insurance, 39.6% among those with Medicaid, 24.3% 
among those with Medicare, and 39.6% among those with 
private/commercial insurance) (Table 4). When stratified 
by sex, females with CLD generally had higher prevalence 
of HBV vaccination or documented immunity compared to 
males, with the exception of individuals with Medicare where 
HBV vaccination or documented immunity was poor among 
males and females. Among race/ethnic groups, Asians had 
the highest prevalence of HBV vaccination or documented 
immunity, whereas prevalence among non-Hispanic Whites, 
African Americans, and Hispanics was similar across insur-
ance types. Among CLD individuals with no insurance, US 
born individuals had higher prevalence of HBV vaccination 
or documented immunity compared to non-US born (46.1% 
vs. 28.3%, P < 0.01), but no differences between US born and 
non-US born were observed across other insurance categories 
(Table 4). Among CLD individuals with concurrent metabolic 
disorders, such as diabetes or metabolic syndrome, alarmingly 
only about a third of those with private/commercial insurance, 
Medicaid, or no insurance had evidence of HBV vaccination 
or documented immunity, and only about 20% of those with 
Medicare had evidence of HBV vaccination or documented 
immunity (Table 4). Among CLD patients with advanced fi-

Table 2.  Multivariate Logistic Regression Model Evaluating Predictors of Having Insurance vs. No Insurance Among Individuals With 
Chronic Liver Disease

Variables
Univariate Multivariate

OR 95% CI P-value OR 95% CI P-value
Female 1.00 Reference - 1.00 Reference -
Male 0.73 0.62 - 0.86 < 0.001 0.75 0.63 - 0.90 < 0.01
Non-Hispanic White 1.00 Reference - 1.00 Reference -
Black/African American 0.57 0.42 - 0.77 < 0.001 0.78 0.58 - 1.05 0.10
Hispanic 0.33 0.25 - 0.42 < 0.001 0.67 0.52 - 0.86 < 0.01
Asian 0.69 0.52 - 0.93 0.017 1.04 0.69 - 1.55 0.86
Other race 0.40 0.26 - 0.60 < 0.001 0.50 0.32 - 0.80 < 0.01
Age 18 - 44 1.00 Reference - 1.00 Reference -
Age 45 - 64 1.62 1.34 - 1.99 < 0.001 1.48 1.18 - 1.86 < 0.01
Age 65 and over 4.00 2.82 - 5.68 < 0.001 3.51 2.29 - 5.40 < 0.001
US born 1.00 Reference - 1.00 Reference -
Non-US born 0.41 0.33 - 0.50 < 0.001 0.68 0.54 - 0.86 < 0.01
Lower than high school education 1.00 Reference - 1.00 Reference -
High school graduation/some college 2.20 1.76 - 2.75 < 0.001 1.76 1.39 - 2.23 <0.001
College graduation or higher 4.39 3.13 - 6.16 < 0.001 3.06 2.09 - 4.47 < 0.001
Above poverty 1.00 Reference - 1.00 Reference -
At or below poverty 0.36 0.29 - 0.44 < 0.001 0.57 0.47 - 0.69 < 0.001

OR: odds ratio; CI: confidence interval.
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brosis, evidence of HBV vaccination or documented immunity 
was observed in 68.5% of those with no insurance, 49.8% of 
those with private/commercial insurance, 27.5% of those with 
Medicare, and 42.9% of those with Medicaid. There seemed 
to be a trend towards higher prevalence of HBV vaccination 
or documented immunity with higher education level, but no 
significant difference was observed between individuals at or 
below poverty vs. those above poverty levels.

Discussion

Our current study of US adults with CLD emphasizes the un-
derserved and vulnerable nature of these individuals. Nearly 
20% of all CLD patients reported having no insurance, which 
is more than twice the uninsured prevalence observed in the 
US adult population [21]. Proportion of CLD patients report-
ing no insurance was even greater among ethnic minorities, 
immigrants, and those with lower SES as measured by edu-
cation and income status. This is particularly important given 
the existing literature that demonstrates suboptimal access to 
high quality liver disease care and treatment among individu-
als with Medicaid or no insurance, as well as those vulnerable 
populations that are represented by ethnic minorities, immi-
grants and those of lower SES. Even more alarming, among 
these socially vulnerable CLD individuals, our study reports 
suboptimal protection against HAV and HBV, which are vac-
cine preventable diseases that carry high risk of morbidity and 
mortality particularly in patients with CLD. It is also important 
to interpret these observations in the context of the US health-
care system. Unlike other countries or world regions that have 
a single payer universal coverage policy, there are several op-
tions in the USA for healthcare coverage, including employer 
sponsored health insurance (for individuals who are currently 
employed or those that retain insurance through their employ-
er’s retirement program), government sponsored health insur-
ance (e.g., Medicare and Medicaid), as well as various forms 
of indigent care coverage that may be specific to local mu-
nicipalities (e.g., county health insurance). Individuals who do 
not qualify for aforementioned options can also purchase heath 
insurance separately. Among patients with CLD, vaccination 
coverage for both HAV and HBV is generally covered without 
difficulty. Thus low rates of HAV and HBV vaccination in the 
US healthcare system are generally attributed to disparities in 
access to care or sub-optimal awareness and referral for vac-
cination from providers.

Disparities in liver disease care among ethnic minorities 
and underserved populations may be associated with subopti-
mal insurance status converging with low SES. Furthermore, 
the observation that a large proportion of CLD patients are un-
derinsured and receive care in safety-net healthcare settings, 
which is associated with significant disparities and delays in 
care due to costs as well as negative perceptions and barriers 
to care, is an important public health concern that deserves 
greater focus [22]. For example, a study in Vietnamese im-
migrants observed that suboptimal HBV screening was asso-
ciated with insurance status, low English fluency, and lower 
education level [23]. Similar data from Hu et al evaluated 
53,896 adults from the 2009 - 2010 Racial and Ethnic Ap-

proaches to Community Health (REACH) cohort across the 
USA and observed that only 39.2% of individuals received 
HBV screening [24]. Even more concerning, among those 
with confirmed chronic HBV, only 33.3% were linked to a 
HBV provider, with significantly lower rates of testing and 
linkage to care among individuals who were uninsured or had 
lower educational level. Similarly, CLD patients receiving 
care in safety-net settings, which are often under-resourced, 
have been reported to experience low rates of HBV and HCV 
treatment [11, 13] as well as higher mortality in patients with 
cirrhosis or ALD [20, 25]. Suboptimal hepatocellular carci-
noma (HCC) screening has also been reported for ethnic mi-
norities and underserved populations with liver disease. For 
example, a study of 904 cirrhosis patients at a single safety-
net hospital observed that less than 2% received appropriate 
HCC screening [26]. In particular, African Americans were 
39% less likely to receive HCC screening compared to non-
Hispanic Whites. Similar data were observed among US vet-
erans with HCV cirrhosis, with African Americans 40% less 
likely to receive timely HCC screening [27]. Surrogates of 
low SES such as unemployment [28], lower household in-
come [29-31], and lower education level [29] are associated 
with lower rates of HCC screening. Furthermore, data from 
the US Surveillance Epidemiology and End Results (SEER) 
database demonstrate that HCC patients with no insurance or 
Medicaid coverage had more advanced HCC at time of di-
agnosis, lower rates of HCC treatment, and ultimately lower 
overall survival. The large proportion of CLD patients who 
are uninsured in our cohort, particularly among minorities and 
low SES individuals, is particularly concerning given the ex-
isting data showing suboptimal care in these populations.

The US Centers for Disease Control and Prevention rec-
ommends that adults with CLD have documented immunity 
or receive appropriate vaccination for HAV and HBV [5, 6]. 
This primarily stems from the observation that HAV or HBV 
co-infection in CLD patients is associated with more rapid and 
progressive liver injury, acute decompensation, and increased 
risks of death [1-4]. Despite this recommendation, vaccina-
tions rates remain suboptimal [10]. Kramer et al evaluated US 
adults with chronic HCV and observed that only 21.9% and 
20.7% received HAV or HBV vaccination, respectively [7]. 
Similarly, 57.0% and 45.5% had documented immunity or 
vaccination for HAV or HBV, respectively. Henkle et al evalu-
ated data from the 2006 - 2008 Chronic Hepatitis Cohort Study 
and observed that over 40% of patients with chronic HBV or 
chronic HCV do not have documented immunity or vaccina-
tion to HAV or HBV [9]. Our study of adults with CLD in the 
USA further adds to these existing data and demonstrates that 
across all insurance categories, documented immunity or vac-
cination to HAV and HBV are suboptimal. Furthermore, even 
among individuals with concurrent metabolic disorders or ad-
vanced fibrosis, rates of documented immunity or vaccination 
to HAV and HBV remain unacceptably low.

Certain limitations of the current study should be ac-
knowledged. Insurance status in NHANES is self-reported 
by the individual at the time the NHANES survey was con-
ducted and may have changed since the interview. Vaccination 
data in NHANES are also self-reported and may be subject 
to recall bias. However, our study utilized both self-report of 
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vaccination as well as documented immunity by laboratory 
assessment, which incorporates an objective measurement of 
immunity. The definition of CLD is based on prior established 
definitions that use multistep algorithms that include comor-
bidities, laboratory data, and self-reported alcohol use. Thus 
some degree of misclassification may have occurred and likely 
underestimated true disease prevalence.

In conclusion, we demonstrated that adults with CLD rep-
resent an underserved and vulnerable group, which includes 
a large proportion with Medicaid or no insurance, low house-
hold income, and low education status. In fact, prevalence of 
uninsured status among adults with CLD is more than twice 
that observed among the average US adult population. Even 
more concerning, rates of documented vaccination or immu-
nity to HAV or HBV were suboptimal across different insur-
ance coverage, and across different high-risk groups including 
those with low SES as well as significant comorbidities. Our 
study highlights the need for greater focus and public health 
initiatives to improve HAV and HBV vaccination among pa-
tients with CLD.
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