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ABSTRACT

PURPOSE: Liver disease is an important cause of morbidity and mortality in the United States. Geographic
variations in the burden of chronic liver disease may have significant impact on public health policies but
have not been explored at the national level. The objective of this study is to examine interstate variability
in liver disease mortality in the United States.
METHODS: We compared liver disease mortality from the 2010 National Vital Statistics Report on a state
level. States in each quartile of liver disease mortality were compared with regard to viral hepatitis death
rates, alcohol consumption, obesity, ethnic and racial composition, and household income. Race, ethnicity,
and median household income data were derived from the 2010 US Census. Alcohol consumption and obesity
data were obtained from the 2010 Behavioral Risk Factor Surveillance System Survey.
RESULTS AND CONCLUSION: We found significant interstate variability in liver disease mortality, ranging
from 6.4 to 17.0 per 100,000. The South and the West carry some of the highest rates of liver disease mor-
tality. In addition to viral hepatitis death rates, there is a strong correlation between higher percentage of
Hispanic population and a state’s liver disease mortality rate (r = 0.538, P < .001). Lower household income
(r = 0.405, P = .003) was also associated with the higher liver disease mortality. While there was a trend
between higher obesity rates and higher liver disease mortality, the correlation was not strong and there
was no clear association between alcohol consumption and liver disease mortality rates.
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INTRODUCTION
While chronic liver disease is the 12th leading cause of death
in all Americans, it is the fourth leading cause of death in
those 45-54 years of age and the sixth leading cause of death
in Hispanic Americans.1 In the United States, liver disease
mortality has been attributed to individual characteristics such
as ethnicity, race, obesity, and
alcohol consumption.2-5 Beyond the
impact of individual characteris-
tics on liver disease mortality,
assessment of geographic varia-
tions may inform health promotion
strategies, intervention programs, re-
source allocation, and health
policies. In other disease states, geo-
graphic variations have led to
impactful preventive measures. For
example, description of the “Stroke
Belt” in Southern states led to better
understanding of demographic and
health care system determinants of
health with the establishment of re-
search and clinical collaboratives
aimed at reducing health dispari-
ties.6,7 Similarly, in an analysis of
geographic variations, heart-healthy
policies and built environment char-
acteristics significantly impacted
cardiovascular mortality.8 Currently, there are no prior studies
describing the geographic variation in liver disease across the
United States. Therefore, the aim of this study was to examine
interstate geographic variability in liver disease mortality in
relation to important comorbid conditions.

METHODS

Data Sources
This is a cross-sectional analysis of state-specific liver disease
mortality rates and factors predicted to be associated with liver
disease mortality at a population level. This study was con-
sidered exempt from oversight by the University of Arizona
Institutional Review Board because it did not meet the def-
inition of research or human subject research. Age-adjusted
liver disease mortality rate was derived from the National Vital
Statistics in 2010.1

Death rates due to viral hepatitis were derived from the
Centers for Disease Control and Prevention reporting of cause
of death for 2010.9 Alcohol consumption is defined as an adult
reporting having at least one alcoholic drink in the last 30
days in the 2010 Behavioral Risk Factor Surveillance Survey.
Obesity is defined as having a body mass index >30.0. Body
mass index is calculated by dividing an adult’s self-reported
weight in kilograms by the square of their height in meters
obtained from the 2010 Behavioral Risk Factor Surveil-
lance System.10

Race and ethnicity were obtained from 2010 Census data.
Data reported are weighted averages based on each state’s
total population. Ethnicity was broken into 2 large categories—
Hispanic or non-Hispanic. Race categories include “White,”
“Black or African American,” “American Indian or Alaska
Native,” “Asian,” “Native Hawaiian or Other Pacific Is-

lander,” or “Some Other Race.”11

Median household income is
derived from the 2010 US Census.
It is the median household income
for all households in the state over
the past 12 months at 2010 inflation-
adjusted dollars.12

Statistical Analysis
Age-adjusted liver disease mortal-
ity was categorized into quartiles.
Each state was assigned its corre-
sponding outcome quartile value.
This quartile value was then used
as an outcome variable. Raw values
of each of the independent vari-
ables were obtained from the data
sources previously described.
Quartile cutoff values (Q1, Q2, Q3,
Q4) were calculated for each
variable. Mean values of each in-
dependent variable were calculated

for the states, grouped into each of the liver disease mortal-
ity quartiles. Box plots of each independent variable (% viral
hepatitis, % alcohol consumption, % obese, % Hispanic, and
median household income) were created by the outcome vari-
able categories (mortality quartile). Kruskal-Wallis tests tested
for across-group differences. For race, the population-
weighted percentage of each race category was averaged across
the states within each of the 4 quartiles of liver disease mor-
tality and compared by chi-squared test. All analyses were
performed in SAS 9.4 (SAS Institute Inc., Cary, NC).

RESULTS

Interstate Variability in Liver Disease
Mortality
Figure 1 and Table 1 show significant variability in age-
adjusted liver disease mortality at a state level. Age-adjusted
liver disease mortality ranges from 6.4 to 17.0 per 100,000.
In the northeastern United States, rates of age-adjusted liver
disease mortality are the lowest in the country. New Hamp-
shire and New York have the lowest rates in the United States
(6.4 and 6.6/100,000, respectively). In contradiction to this
general assumption, West Virginia’s rate is in the highest
quartile, with a rate of 10.7/100,000. States in the west and
central southwest carry some of the highest liver disease mor-
tality rates, with New Mexico reporting the highest liver disease
mortality,

CLINICAL SIGNIFICANCE

• Liver disease is an important cause of
morbidity and mortality in the United
States. Understanding the geographic
variations in liver disease mortality is es-
sential to reducing existing health care
disparities.

• There is significant interstate variabil-
ity in liver disease mortality rates, with
the South and Midwest carrying the
highest rates of liver disease mortality.

• There is significant association between
a state’s liver disease mortality rate and
higher proportion of Hispanic popula-
tion, racial diversity, and household
income.
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