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Abstract

Background and Aims: Alcohol-associated liver disease 
(ALD) is the most common cause of advanced liver disease 
worldwide, including in the USA. Alcohol use and cirrhosis 
mortality is higher in American Indian/Alaska Native (AI/
AN) compared to Whites. Data are scanty on ALD as a liv-
er disease etiology in AI/AN compared to other races and 
ethnicities. Methods: The National Inpatient Sample on 
199,748 cirrhosis-related hospitalizations, 14,241 (2,893 
AI/AN, 2,893 Whites, 2,882 Blacks, 2,879 Hispanics, and 
2,694 Asians or other races) matched 1:1 for race/ethnic-
ity on demographics, insurance, and income quartile of the 
residence zip code analyzed. Results: After controlling for 
geographic location and hospital type, odds ratio (OR) and 
95% confidence interval (CI) for ALD as cirrhosis etiology 
was higher among admissions in AI/AN vs. Whites [1.55 
(1.37–1.75)], vs. Blacks [1.87 (1.65–2.11)], vs. Hispanic 
[1.89 (1.68–2.13)] and Asians/other races [2.24 (1.98–
2.53)]. OR was also higher for AI/AN vs. all other races for 
alcohol-associated hepatitis (AH) as one of the discharge 
diagnoses. The findings were similar in a subgroup of 4,649 
admissions with decompensated cirrhosis and in a cohort 
of 350 admissions with acute-on-chronic liver failure as de-
fined by EASL-CLIF criteria. Alcohol use disorder diagnosis 
was present in 38% of admissions in AI/AN vs. 24–30% 
in other races, p<0.001. A total of 838 (5.9%) admissions 
were associated with in-hospital mortality. OR (95% CI) for 
in-hospital mortality in AI/AN individuals was 34% reduced 
vs. Blacks [0.66 (0.51–0.84)], but no difference was ob-
served on comparison with other races. Conclusions: ALD, 
including AH, is the most common etiology among cirrhosis-
related hospitalizations in the USA among AI/AN individuals. 
In-hospital mortality was observed in about 6% of admis-
sions, which was higher for Blacks and similar in other races 

compared to admissions for AI/AN. Public health policies 
should be implemented to reduce the burden of advanced 
ALD among AI/AN individuals.
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Introduction

Alcohol-associated liver disease (ALD) is one of the most 
common liver diseases worldwide, leading to advanced fi-
brosis and alcohol-associated cirrhosis (AC) in 10–20% of 
cases.1 Further, advanced fibrosis among individuals at risk 
for ALD is increasing in the USA, from 2.2% in 2001 to 6.6% 
in 2016.2 In 2017, a total of 123 million people worldwide 
and about 2.2 million in the USA had AC.3 Currently, ALD 
is the leading indication for liver transplantation (LT), with 
over 40% of LTs in the USA performed in 2018 for this indi-
cation.4 AC contributes to about 27% of all cirrhosis-related 
deaths, with a total of 332,268 deaths due to AC in 2017 
in the USA.3

Patients with ALD are often hospitalized for complications 
of cirrhosis or for more severe forms of the disease with 
alcohol-associated hepatitis (AH) or acute-on-chronic liver 
failure (ACLF). The proportion of all chronic liver disease 
hospitalizations in the USA due to ALD is increasing, having 
risen from 19.4% in 2012 to 37.7% in 2016, with an esti-
mated direct cost of hospitalizations of $22.7 billion during 
that period.5 Patient mortality during ALD-related hospitali-
zation is about 12%5 and can be up to approximately 40% 
for those with ACLF.6

American Indian/Alaska Native (AI/AN) contribute to 
about 1.7% of the USA population, with a total of about 
5.2 million AI/AN individuals according to the 2010 cen-
sus.7 Mortality among AI/AN individuals has been shown to 
be disproportionately higher compared to Whites for many 
diseases, including chronic liver disease and cirrhosis.8–10 
Increased use of alcohol and other recreational drugs in the 
AI/AN population is likely contributing to the high rates of 
cirrhosis-related mortality. For example, AC-related mortal-
ity in the 45–64 years-old age group was 75 per 100,000 
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individuals with AI/AN race but was only 15 per 100,000 
in White individuals.8 However, data are scanty in cirrho-
sis patients comparing ALD as cirrhosis etiology in AI/AN 
vs. other races and ethnicities. In a cohort of hospitalized 
patients with cirrhosis in the USA, we compared AI/AN to 
matched cohorts of other races for ALD as cause of liver dis-
ease, AH as discharge diagnosis, and in-hospital mortality. 
We also examined subgroup cohorts with decompensated 
cirrhosis or with ACLF.

Methods

Study population

The National Inpatient Sample (NIS) database was used for 
the study. Using the Healthcare Cost and Utilization Project, 
the NIS database was developed and is maintained by the 
Agency for Healthcare Research and Quality, and is the larg-
est inpatient database in the USA, representing hospital dis-
charges from 46 states (approximately 97% of the USA’s 
population). It contains data from over 7 million hospital 
discharges annually, yielding national estimates of hospital 
inpatient stays. The NIS includes up to 25 discharge diagno-
ses using the International Classification of Diseases (ICD) 
codes. The clinical discharge records also include patient de-
mographics, payer status, procedure codes, hospital costs, 
comorbidities, inpatient mortality, and hospital characteris-
tics, such as region and teaching status. As the ICD code 
changed from ICD-09 to ICD-10 from 10/01/2015, cirrhosis-
related hospitalizations in the NIS database (10/01/2015–
12/31/2016) were identified using one of the discharge di-
agnosis ICD-10 codes (Supplementary Table 1).11

Hospitalizations with AI/AN race identification were 
matched 1:1 on demographics (age and sex) and the so-
cio-economic status [insurance and income quartile of the 
residence zip code] to each of the other race and ethnic-
ity groups. As 71% of AI/AN people according to the 2010 
census have migrated to urban cities for better education, 
housing, and employment, matching was also done for 
the type of hospital (urban vs. rural and teaching vs. non-
teaching). From this matched cohort, subgroups of hospi-
talizations with decompensated cirrhosis, with ACLF, or with 
in-hospital mortality were extracted (Fig. 1). The whole and 
subgroup cohorts were examined for primary and second-
ary outcomes. As the cirrhosis-related disparities in AI/AN 
individuals may be related to their socioeconomic status,12 
the analyses were controlled for this potential confounder. 

The denominator for all the analyses is the number of ad-
missions and not the number of patients, as the database 
does not allow linking an admission to a patient identifier.

Outcomes

Primary outcome was ALD as cause for hospitalization, iden-
tified using the ICD-10 codes (K70.30 and K70.31 for AC, 
K70.10 and K70.11 for AH) (Supplementary Table 1).6,13 
Secondary outcome was hospitalization with one of the dis-
charge diagnoses of AH.

Definitions

AI/AN: The NIS database captures the information on self-
reported race of the patient and is stratified in the database 
to White, Black, Hispanic, AI/AN, Asian or other race.

Socioeconomic status: Insurance status (Medicare, 
Medicaid, Private or other) and quartile distribution on the 
median household income of the residents zip code (first 
quartile as poorest and fourth quartile as the wealthiest 
population) were used to define the socioeconomic status.14

Decompensated cirrhosis: This was defined by the 
presence of either of complications of ascites, hepatic en-
cephalopathy, or variceal bleeding. ICD-10 codes used for 
these are presented in Supplementary Table 1.

ACLF: As the NIS database does not provide laboratory 
values, ACLF among ALD-related admissions was defined 
using the North American Consortium for the Study of End-
Stage Liver Disease definition, with presence of two or more 
extrahepatic organ failures.6,15 Those with three and four 
organ failures defined ACLF-2 and ACLF-3 grades respec-
tively. ICD-10 codes were used to define cardiovascular 
failure (central venous pressure, arterial line, pulmonary 
wedge pressure, septic shock), pulmonary failure (mechan-
ical ventilation), brain failure (hepatic encephalopathy), and 
renal failure (dialysis or hepatorenal syndrome), as shown 
in Supplementary Tables 1 and 2.6,16 Brain failure strati-
fication was modified to include anyone with a discharge 
ICD-10 diagnosis code of hepatic encephalopathy, and not 
limiting to those with grade 3–4 encephalopathy.

Statistical analyses

Baseline characteristics of cirrhosis-related hospitalizations 

Fig. 1.  Flow diagram of study population cohort matched for AI/AN with other races or ethnicities. W, Whites; B, Blacks; H, Hispanics; A/O, Asian or other 
races; DC, decompensated cirrhosis; ACLF, acute-on-chronic liver failure; IHM, In-hospital mortality.
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were compared when stratified by race of AI/AN against 
the other races. Chi-square test was used for comparing 
categorical variables. For the continuous variables, analysis 
of variance test was used for comparing means and non-
parametric test for comparing medians. Multivariate logistic 
regression analysis models were built to determine inde-
pendent association of AI/AN race with the primary out-
come of ALD etiology and the secondary outcome of AH. We 
also performed a similar model with in-hospital mortality 
as the outcome. Variables significantly different at base-
line and other clinically relevant ones were included in the 
models. A p-value of <0.05 was considered significant. SAS 
version 9.4 (SAS Institute, Cary, NC, USA) was used for 
statistical analyses.

Results

Study population

Between 10/01/2015 and 12/31/2016, there were 199,748 
hospitalizations with discharge diagnosis of cirrhosis. 
Among them, 3,226 (1.6%) hospitalizations were for AI/AN 
compared to those for other races (133,306 Whites, 21,929 
Blacks, 31,298 Hispanics, and 9,678 Asian or other race/
ethnicity). AI/AN individuals were more likely to be younger, 
female, clustered in mountain and west north central di-
visions, below-median income, insured with Medicaid pay 
source, ALD etiology, and disease status of decompensat-
ed (Supplementary Table 3). A matched cohort of 14,241 
hospitalizations (2,893 AI/AN, 2,893 Whites, 2,882 Blacks, 
2,879 Hispanics, and 2,694 Asian or other race) was exam-
ined for further analyses.

Comparison of hospitalizations in AI/AN vs. other 
races

Analysis of the entire cohort: After matching for age, 
sex, type of hospital (urban vs. rural and teaching vs. non-
teaching), and the socioeconomic status, hospitalizations in 
AI/AN individuals compared to all other races were more 
likely to have decompensated disease and discharged with 

a diagnosis of ALD or AH (Table 1). Admissions in AI/AN 
individuals compared to other races had higher frequency 
of alcohol use disorder (AUD) (38 vs. 24–30%, p<0.001) 
(Fig. 2A). In a logistic regression model controlling for de-
mographics (age, sex, and race), payer source, zip code in-
come quartile, and hospital type, hospitalization with AI/AN 
compared to White race was 55% [1.55 (1.37–1.75)] and 
21% [1.21 (1.05–1.40)] were more likely to be discharged 
with a diagnosis of ALD and AH respectively. We also per-
formed univariate association between each covariate and 
discharge diagnosis of ALD or of AH (Supplementary Table 
4). Odds of ALD and of AH as cause of admission were also 
higher in AI/AN by, respectively, 1.87 and 1.26 compared 
with Black, 1.89 and 1.86 compared with Hispanic, and 2.24 
and 1.72 compared with Asian or other races. Other predic-
tors of ALD or AH etiology were young age, male sex, Med-
icaid or private insurance, and admission in a rural or urban 
non-teaching hospital (Table 2).

Subgroup of hospitalizations with decompensated 
cirrhosis: Among the 4,649 hospitalizations with decom-
pensated cirrhosis within the matched cohort, hospitaliza-
tions for AI/AN individuals compared to all other races were 
more likely to be due to ALD, including AH (Table 3). There 
was no difference on proportion of hospitalizations on cir-
rhosis-related complications (Supplementary Fig. 1). In an 
adjusted logistic regression model, hospitalization with AI/
AN compared to White race was 30% [1.30 (1.04–1.63)] 
and 38% [1.38 (1.10–1.74)] were more likely to be due to 
ALD and AH, respectively. Admission in AI/AN compared to 
other races was also associated with increased odds of ALD 
or AH as discharge diagnosis. Other predictors of ALD or AH 
etiology were young age, male sex, and Medicaid or private 
insurance (Supplementary Table 5).

Subgroup of hospitalizations with ACLF at or dur-
ing admission: Among the 350 hospitalizations with ACLF 
within the matched cohort, hospitalizations for AI/AN indi-
viduals compared to all other races were more likely to be 
due to ALD (Supplementary Table 6). In an adjusted logistic 
regression model, there was no difference based on race 
for a discharge diagnosis of ALD or AH, except for about 
five- and four-fold higher risk of ALD as discharge diagno-
sis among admissions for AI/AN compared to Hispanics and 
Asians or other races, respectively. Predictors of ALD or AH 
etiology were young age, male sex, and Medicaid or private 

Table 1.  Baseline characteristics of hospitalizations in the USA with discharge diagnosis of cirrhosis

White 
(n=2,893)

Black 
(n=2,882)

Hispanic 
(n=2,879)

Asian or oth-
er (n=2,694)

AI/NA 
(n=2,893) p

Age in years (mean, SD) 52, 13 52, 14 51, 15 52, 15 52, 13 0.087

% Females 44 44 43 42 45 0.72

% Elective admissions 8.2 8.4 7.3 7.4 8.5 0.84

% Pay source (MC, MD, Pvt.) 29, 49, 22 30, 49, 21 29, 51, 20 31, 48, 21 29, 49, 22 0.98

% Hospital type (R, U non-
teaching, U teaching)

15, 17, 68 14, 16, 70 14, 16, 70 7, 19, 74 15, 17, 68 0.044

% Zip code income quartile (Q1–Q4) 55, 24, 15, 6 55, 24, 15, 6 53, 26, 15, 6 52, 26, 16, 6 54, 25, 15, 6 0.26

% Alcohol-associated cirrhosis 38 31 40 33 50 <0.001

% Alcohol-associated hepatitis 24 22 18 19 28 0.038

% Alcohol-associated liver disease 53 47 49 44 64 <0.001

% HCV cirrhosis 10.3 12 11.5 10.4 9.1 0.029

% NASH cirrhosis 8.8 5.3 9.7 6.1 8.2 0.75

% Decompensated cirrhosis 35 28 37 33 40 <0.001

SD: Standard deviation; MC, Medicare; MD, Medicaid; NASH, nonalcoholic steatohepatitis; Q, quartile; Pvt., private; R, rural; U, urban.
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insurance (Supplementary Table 7).

In-hospital mortality in hospitalizations due to cir-
rhosis

After excluding 97 admissions associated with receiving 
LT, 836 of 14,144 (5.9%) hospitalizations were associated 
with in-hospital mortality, 7% in Blacks followed by 6.4% 
in Asians or other races, 6% in AI/AN, and 5.1% in Hispan-
ics and Whites (p=0.36) (Fig. 2B). In a logistic regression 
model controlling for demographics (age, sex, and race), 

payer source, zip code income quartile, and hospital type, 
admission in an AI/AN individual was less likely to be as-
sociated with in-hospital mortality compared to Black race 
[0.66 (0.51–0.84)]. We also performed univariate associa-
tion between each covariate and the in-hospital mortal-
ity (Supplementary Table 8). Comparison with other races 
showed statistical insignificance (Table 4). Diagnosis of AH 
and of decompensated cirrhosis were associated with higher 
odds of in-hospital mortality, and a diagnosis of ALD without 
AH were associated with a lower odds of in-hospital mortal-
ity (Table 4). Other predictors were age and private or other 
mode of insurance. Race was not associated with in-hospi-

Fig. 2.  Proportion of admissions for different races associated with AUD, p<0.001 (A) and in-hospital mortality, p=0.36 (B). 
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tal mortality in subgroup analyses of 7,354 hospitalizations 
with discharge diagnosis of ALD or 3,128 hospitalizations 
with discharge diagnosis of AH (data not shown).

Discussion

The main finding of our study is that ALD, including AH, is 
the most common etiology of cirrhosis-related admissions 
for AI/AN individuals compared to other races and ethnici-
ties in the USA. A total of 6% of admissions result in in-hos-
pital mortality, which is increased among Blacks compared 
to AI/AN but is similar to admissions for non-Black races or 
ethnicities.

Several previous studies have shown that AI/AN individ-
uals have high prevalence of cirrhosis compared to other 

races.8–10 For example, mortality from any cause between 
1999 and 2009 in AI/AN located in contract health services 
delivery area counties was 46% greater than among non-
Hispanic Whites. Further, ALD was the leading cause of cir-
rhosis-related mortality for AI/AN as well as non-Hispanic 
Whites.17–19 Healthcare burden from ALD is also increas-
ing among individuals aged 25–44 years, a population at 
their prime of productivity and contribution to national gro
wth.3,6,8–10,19,20 Our study on hospitalized patients with cir-
rhosis including subgroups of decompensated cirrhosis or 
those with ACLF showed a novel finding that admissions for 
AI/AN individuals were more likely to have diagnosis of ALD, 
including AH.

The higher prevalence of AUD in AI/AN, as observed in 
this and earlier studies, may likely explain this finding. AUD 
is known to be associated with geographic location, socio-

Table 2.  Logistic regression multivariable analyses on the matched cohort of hospitalizations with cirrhosis for predictors of ALD or of AH as etiology 
of liver disease

Predictors of discharge 
diagnosis of ALD

Predictors of discharge 
diagnosis of AH

OR (95% CI) p OR (95% CI) p

Age in years 0.977 (0.974–0.980) <0.001 0.959 (0.956–0.962) <0.001

Female vs. Male 0.50 (0.46–0.53) <0.001 0.67 (0.62–0.73) <0.001

Medicaid vs. Medicare 2.22 (2.0–2.4) <0.001 2.03 (1.79–2.32) <0.001

Pvt. vs. Medicare 1.87 (1.68–2.08) <0.001 2.13 (1.85–2.46) <0.001

AI/AN vs. White 1.55 (1.37–1.75) <0.001 1.21 (1.05–1.40) <0.001

AI/AN vs. Black 1.87 (1.65–2.11) <0.001 1.26 (1.09–1.46) <0.001

AI/AN vs. Hispanic 1.89 (1.68–2.13) <0.001 1.86 (1.61–2.14) <0.001

AI/AN vs. Asian or other 2.24 (1.98–2.53) <0.001 1.72 (1.48–2.00) <0.001

Rural vs. Urban teaching hospital 1.11 (0.99–1.24) 0.94 1.30 (1.14–1.48) 0.027

Urban non-teaching vs. Urban teaching hospital 1.23 (1.11–1.35) <0.004 1.12 (0.99–1.26) 0.73

Zip income Quartile 1 vs. 4 0.90 (0.77–1.05) 0.086 0.63 (0.53–0.76) <0.001

Zip income Quartile 2 vs. 4 0.94 (0.80–1.09) 0.77 0.71 (0.59–0.86) 0.03

Zip income Quartile 3 vs. 4 0.95 (0.80–1.13) 0.87 0.82 (0.68–0.997) 0.28

OR, Odds ratio; CI, Confidence interval; AI/AN, American Indian/Alaska Native.

Table 3.  Baseline characteristics of hospitalizations in the US with decompensated cirrhosis

White 
(n=1,006)

Black 
(n=819)

Hispanic 
(n=1,066)

Asian or other 
(n=890)

AI/NA 
(n=1,165) p

Age in years (mean, SD) 51, 12 52, 14 51, 13 52, 14 52, 12 0.55

% Females 41 46 44 40 45 0.7

% Elective admissions 5.6 7.2 5.4 5.1 6.8 0.72

% Pay source (MC, MD, Pvt.) 25, 53, 22 29, 48, 23 27, 54, 19 28, 50, 22 29, 51, 20 0.77

% Hospital type (R, U non-
teaching, U teaching)

12, 16, 72 15, 17, 68 14, 17, 69 6, 20, 74 13, 16, 71 0.32

% Zip code income quartile (Q1–4) 53, 24, 17, 6 57, 23, 14, 6 53, 28, 14, 5 52, 26, 16, 6 56, 23, 15, 6 0.91

% Alcohol-associated cirrhosis 65 59 62 56 71 0.016

% Alcohol-associated hepatitis 23 16 18 17 28 0.002

% Alcohol-associated liver disease 70 63 65 60 76 0.003

% HCV cirrhosis 11.4 10.7 9.9 8.7 8.5 0.11

% NASH cirrhosis 11.1 4.8 9.6 6.4 7.9 0.051

SD, Standard deviation; MC, Medicare; MD, Medicaid; R, Rural; U, Urban.
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economic status, and education of the individual.21,22 The 
higher prevalence observed in this study was observed in 
AI/AN individuals after controlling for these potential con-
founders. Patients with ALD compared to other liver dis-
eases are known to often present at an advances stage of 
cirrhosis and/or complications.23,24 Several factors, includ-
ing sex, alcohol use patterns (binge use, drinking outside of 
meals, type of alcohol, and severity of AUD), socioeconomic 
status, having insurance, receipt of treatment for risk fac-
tors of AUD, and specialty care for liver disease determine 
receipt of treatment of any liver disease, including ALD.25–31 
Further, genetic polymorphisms of alcohol metabolizing en-
zymes may predispose an individual to AUD, and polymor-
phisms of PNPLA3, TMSF62, and MBOAT7 genes have been 
shown to predispose an individual with AUD to the devel-
opment and severity of ALD.32,33 Although, we were able 
to account for socioeconomic and insurance status, lack of 
available data on other clinical variables in the NIS database 
and blood samples for genetic analyses limited assessment 
on association of other variables with predisposition of AUD 
and ALD in AI/AN individuals.

About 6% of admissions with discharge diagnosis of cir-
rhosis were associated with in-hospital mortality. These data 
are similar to in-hospital mortality observed in other stud-
ies using the NIS database on admissions with cirrhosis. 
The in-hospital mortality was higher for Blacks compared to 
AI/AN but similar to that for other races. In another study 
using death certificate data (1999–2016) from the Center 
for Disease Control, the overall mortality was projected to 
increase by 10.1% between 2017 and 2030 for AI/AN and 
for White men, contributing to 239,700 excess deaths.34 In 
the same study, mortality from chronic liver disease/cirrho-
sis was projected to increase for all races, except for Black 
men, similar to what we observed in the current study.34

The large sample size obtained by means of a national 
(USA) database of a homogeneous population of admis-
sions with cirrhosis is a potential strength of our study. 
Further, using a cohort of AI/AN individuals matched for 
other races and analysis controlled for some of the poten-

tial confounders, like geographic location, socioeconomic 
status, and insurance payer, is another strength. However, 
a cautious approach is suggested on the interpretation of 
our observations, as the authors also recognize some limi-
tations of this study. For example, ALD may have been over 
reported due to potential coding error in adjudicating the 
discharge diagnosis, as the study population was identified 
using the ICD codes. Further, admissions were not link-
able to patient identifier, which limited evaluation of re-
admissions. Unavailability of laboratory values during the 
hospitalization and post-discharge follow-up, and lack of 
data from Veteran hospitals are some other limitations of 
this study. It may also be difficult to conclude whether the 
survival difference seen in our study is a real finding or not. 
Clearly, studies are needed to examine other host factors, 
such as drinking patterns and educational background of 
the individual, genetic polymorphisms, and access to care, 
to seek deeper explanations for the ethnic differences on 
in-hospital mortality.

In summary, this study on hospitalized patients with cir-
rhosis in the USA shows that ALD and/or AH is the most 
common cirrhosis etiology in AI/AN individuals compared 
to other races. The in-hospital mortality among cirrhosis-
related hospitalizations is increased in Blacks compared to 
AI/AN, while this is similar to non-Black races. Large mul-
ticenter studies are needed to examine other factors, such 
as alcohol use patterns, receipt and type of provider care 
for AUD and for liver disease, and genetic polymorphisms, 
to further study mechanisms of our findings. Furthermore, 
these studies would also provide useful data to derive public 
health policies like prevention or treatment of AUD, early 
detection of silent advanced fibrosis, and increased access 
to healthcare, and to reduce the ALD-related healthcare 
burden,26,35,36 especially in AI/AN populations.
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Table 4.  Logistic regression multivariable analyses on the matched cohort of hospitalizations with cirrhosis for predictors of in-hospital mortality*

OR (95% CI) p

Age in years 1.02 (1.01–1.03) <0.001

Female vs. Male 0.84 (0.73–0.98) 0.024

AI/AN vs. White 1.02 (0.79–1.32) 0.20

AI/AN vs. Black 0.66 (0.51–0.84) 0.015

AI/AN vs. Hispanic 1.15 (0.91–1.47) 0.19

AI/AN vs. Asian or other 0.84 (0.66–1.07) 0.50

Medicaid vs. Medicare insurance 1.16 (0.95–1.41) 0.16

Pvt. or other vs. Medicare insurance 1.57 (1.27–1.93) <0.001

Rural vs. urban teaching hospital 0.78 (0.62–0.98) 0.04

Urban non-teaching vs. urban teaching hospital 0.77 (0.63–0.95) 0.032

Zip income Quartile 1 vs. 4 1.16 (0.84–1.60) 0.36

Zip income Quartile 2 vs. 4 1.21 (0.87–1.69) 0.26

Zip income Quartile 3 vs. 4 0.9 (0.63–1.29) 0.58

Alcohol-associated hepatitis 1.41 (1.14–1.74) 0.025

Alcohol-associated liver disease 0.67 (0.55–0.79) <0.001

Decompensated cirrhosis 3.2 (2.8–3.7) <0.001

*Analysis for ALD etiology did not show any differences on race with OR (95% CI) for AI/AAN vs. Black race 0.79 (0.56–1.14). Other predictors being patient’s age, 
private or other insurance, decompensated ALD, and presence of AH. OR, Odds ratio; CI, Confidence interval; AI/AN, American Indian/Alaska Native.
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