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The opioid epidemic is a complex national crisis
demonstrating a greater than 400% increase in
related deaths over the past two decades,
through 2017.1 Moreover, the current coronavirus
pandemic, with its resultant economic and social
isolation impacts, is likely compounding opioid
usage.2

Several databases exist that provide an overview
of opioid use in the U.S. One such database is
maintained by the Agency for Healthcare
Research and Quality and is the Healthcare Cost
and Utilization Project (HCUP).3

Using HCUP, we analyzed this data to investigate
both the number of opioid-related hospital
inpatient stays and opioid related emergency
department visits in 10 regions of the United
States. We studied the incidence of these opioid
associated visits, and demographics, in 3 different
metro population sizes as well as rural areas in all
regions.

Our hypothesis was ethnicity, unemployment and
low socio-economic status in relation to opioid
use would demonstrate a greater association in
rural communities. We also anticipated inherent
demographic factors such as age distribution,
race, education and income would have a direct
impact on inpatient hospital admissions and/or
emergency department visits among the different
population sizes.
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METHODS

HCUP was utilized to retrospectively review
longitudinal healthcare data including opioid-
related inpatient and emergency department
visits between the 10 regions as defined by the
US Department of Health and Human Services
from 2010-2018.

The data in our study indicate opioid use remains
significant among diverse populations across the
United States. There are specific regional
differences with respect to the size of
communities affected. Understanding unique
dynamics associated with opioid usage in
populations within the regions studied is
important in guiding future interventions to fight
this crisis.

Future studies should consider the impact of the
COVID pandemic on opioid use and the related
morbidity.

RESULTS

Opioid use varies by population center size and
region as outlined in Figure 1. In general, opioid
visits in the southwest region were greatest
across the majority of population center sizes.
Rural usage was greatest in the northeast,
southeast, and southwest.

As shown in Tables 1 and 2, the association with
poverty, unemployment and ethnicity was
greatest in Small, Medium and Large Metro areas
and less in rural areas.
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Demographics confounders were gathered from
US Census data which included age, race,
education, and income.

Data were analyzed through Generalized Linear
Mixed Models where inpatient and ER visit
incidence by community size type was estimated
using HCUP and demographic data.

Community size types were modeled
independently, and outcomes are presented per
Department of Health and Human Services
defined regions.

Figure 1.  The number of opioid related inpatient stays and emergency department visits compared between 10 regions of the United States as 
defined the US Department of Health and Human Services.

Table 1. Demographic data compared across different population
sizes for the entire United States. Highlighted values are
statistically significant demographic measures within that
population size.

Table 2. A list of demographic variables within each population
size for the entire United States that were found to be statistically
significant.
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