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Abstract

Addressing the opioid epidemic is a national priority. We analyzed national trends in inpatient and
emergency department (ED) discharges for opioid abuse, dependence, and poisoning using
Healthcare Cost and Utilization Project data. Inpatient and ED discharge rates increased overall
across the study period, but a decline was observed for prescription opioid-related discharges
beginning in 2010, while a sharp increase in heroin-related discharges began in 2008.

The US opioid epidemic has been termed the “worst drug crisis in American history,”! and
opioid deaths now surpass those due to automobile accidents.? In the past two decades,
opioid-related death rates have nearly tripled, opioid-related hospital visits have dramatically
increased, and misuse of prescription opioids has reached alarming levels.34
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Postulated causes of this crisis include liberal opioid prescribing that started in the
mid-1990s to address the perceived undertreatment of pain, coupled with the increased
availability of illicit drugs.>—2 Reports have highlighted a significant increase in opioid-
related deaths, and starting in 2010, federal initiatives urged more judicious opioid
prescribing to reduce associated harms.3:10-12

We analyzed national trends in inpatient and emergency department (ED) discharges for
opioid dependence, abuse, and poisoning using publicly available data (Exhibit 1), as
defined by /nternational Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM), diagnosis codes. We found significant increases in opioid-related discharges
overall. However, in 2010 a significant decline in poisoning by prescription opioids began,
accompanied by an increase in poisoning by heroin that began in 2008. Decreases in
prescription opioid discharges correspond to national, state, and local initiatives that targeted
opioid prescribing.319 In contrast, our findings for trends in heroin-related discharges are
alarming for public health stakeholders. Further research on prescribing patterns and the
indirect costs of the shift to heroin for the legal system—as well as on the implementation of
safety strategies, such as law enforcement overdose response programs—could guide
policies directed at curbing and managing the epidemic.

Study Data And Methods

We obtained publicly available data from the Healthcare Cost and Utilization Project for
inpatient and ED discharges in the periods 1997-2014 and 2006-14, respectively.13 These
data are a sample of hospital discharges and are used to provide estimates about discharges
for the entire US population. We used census data for 1997-2014 to derive rates for the
entire US pop-ulation.14

Patients discharged with ICD-9-CM diagnostic codes for opioid-related clinical conditions
were categorized according to type of opioid use (for a full list of codes, see online
Appendix Exhibit A1):1° dependence (recurrent use that interferes with daily activities and
is characterized by tolerance and withdrawal symptoms), nondependent abuse (recurrent use
that interferes with daily activities without tolerance or with-drawal symptoms), unspecified
opioid poisoning, poisoning by heroin, poisoning by methadone, and poisoning by
prescription opioids.1® All-listed diagnoses (that is, both principal and secondary diagnoses)
were used to capture any mention of opioid use. The results of sensitivity analyses that
compared trends in all-listed diagnoses and trends in only principal diagnoses are provided
in Appendix Exhibit A2.15 Differences in distribution of discharges by age group, sex, and
region between 1997 and 2014 for inpatient visits, and between 2006 and 2014 for ED visits,
were compared using chi-square tests.

Trends were calculated using population-based rates of inpatient and ED discharges based
on census demographic characteristics. Temporal changes of rates within each diagnostic
groupl” were evaluated using regression analysis. We determined the best-fitting regression
line through the points (rates) across time, identifying where significant changes in trends
took place. For each slope, the annual percentage change (APC) was calculated.We used
Joinpoint software, version 4.4.0.0, to calculate APCs and analyze these trends for
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significance!® (for a detailed description of the methods, see Appendix Exhibit A3).15
Significant means statistically significant at the 0.05 level.

This study had several limitations. First, we used administrative data, which are affected by
coding practices and differences in clinician awareness. However, using both principal and
secondary diagnosis codes we found consistent rates of opioid-related discharges at the
national level. Second, the Healthcare Cost and Utilization Project data lacked information
on social determinants of health, so we could not adjust for important variables such as race
and socioeconomic status. Nonetheless, we stratified our analysis by age groups, sex, and
region, and we used census data to calculate population-based rates. Third, we did not have
medication-level information, particularly on short-acting narcotic antagonist medications
(such as naloxone) and new illicit drugs (for example, nonpharma-ceutical fentanyl). Finally,
while most fatal over-doses occur outside of the hospital (and there-fore were not included
in our data set), hospital records provide a way to understand the more widespread
phenomenon of nonfatal overdoses. However, we divided our population into diagnostic
subcategories to distinguish between dependence, abuse, and different types of poisonings.

Study Results

We found that while ED and inpatient discharge rates for prescription opioid poisonings
began to decline around 2010, discharge rates for heroin poisonings in the same settings
began to increase around 2008 (Exhibit 1). Discharge rates for prescription opioid poisoning
increased significantly by 8.0 percent annually from 1997 to 2010 in the inpatient setting
and 5.0 percent annually from 2006 to 2010 in the ED (Exhibit 2). In both settings, rates
decreased significantly from 2010 to 2014—declining annually by 5.1 percent and 5.0
percent, respectively.

ED discharge rates for heroin poisoning significantly increased after 2008, at an annual rate
of 31.4 percent (Exhibit 2). Overall, opioid-related discharge rates increased significantly by
10.5 percent annually in 2006-14 in the ED and 4.9 percent annually in 1997-2014 in the
inpatient setting (Exhibit 2). Exhibit 3 displays these changes graphically. In both settings,
opioid dependence and nondependent abuse had similar trends: Discharge rates from EDs
increased significantly by 11.7 percent per year in 2006-12 for dependence and 16.6 percent
per year in 2008-14 for abuse. And discharge rates from the inpatient setting increased
significantly by 4.1 percent per year in 1997-2014 for dependence and 6.6 percent per year
in the same period for abuse (Exhibits 2 and 3).

Discharge rates for poisoning by unspecified opioids increased significantly, rising 12.3
percent annually in 1997-2011 in the inpatient setting and 10.6 percent annually in 2006-14
in the ED (Exhibit 2 and Appendix Exhibit A4).1° Inpatient discharge rates for poisoning by
methadone increased significantly in 1997-2007, followed by a significant decline in 2007-
14. ED discharge rates decreased significantly in 2006—14.

Exhibit 4 shows differences in patient demographic characteristics in inpatient (from 1997 to
2014) and ED (from 2006 to 2014) discharges. Differences between the years were
significant in both settings, and inpatients accounted for the major differences. In 1997,
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people ages 18—-44 made up 74 percent of the inpatient discharges, a share that dropped to 50
percent in 2014. Older age groups increased simultaneously. The proportion of female
inpatient discharges also increased, from 42 percent in 1997 to 49 percent in 2014. Opioid-
related inpatient discharges differed regionally, with percentage decreases over time in the
Northeast and Midwest, and percentage increases in the South and West.

Sensitivity analyses examined trends for opioid use based only on primary diagnosis codes.
The trends were similar to those in our main analysis except for opioid dependence and
nondependent abuse: In the sensitivity analyses, the trends for principal diagnoses decreased
and were stable, respectively. In both cases, the principal diagnosis accounted for a small
fraction of the overall trend (see Appendix Exhibits A5-A10).15

Discussion

We found that overall inpatient and ED discharge rates for opioid dependence, abuse, and
poisoning in the US population increased significantly during the study period.While rates
continually increased for nonprescription opioids such as heroin and nonpharmaceutical
fentanyl, rates for prescription opioids declined significantly in more recent years, a decrease
that coincided with national, state, and local initiatives aiming to reduce the prescribing of
opioids.1012.19 Concomitantly, heroin poisoning has overtaken prescription opioid poisoning
in the ED setting.

These data highlight the severity of the opioid epidemic in terms of inpatient and ED
discharge rates, with the former increasing 4.9 percent annually and the latter increasing
10.5 percent annually. After 2008, ED discharge rates for heroin poisoning increased more
sharply than the rates for any opioid poisoning—signaling that the scope of heroin harm is
worse than previously suggested!1-20—while discharges for prescription opioid poisoning
recently began to decline in both the ED and inpatient settings. While these changes could
be the result of national and local policies aimed at reducing the prescribing of opioids, the
expanded availability of heroin and new lethal illicit drugs, such as nonphar-maceutical
fentanyl, could mean that they are being used instead of prescription opioids.?! Although
this hypothesis has been contested,?2 recent studies have found that approximately three-
quarters of patients with heroin addiction reported previous use of prescription opioids.423
The trends in ED and inpatient discharges likely underestimate the severity of the epidemic
because the use of naloxone, which may prevent ED or inpatient admissions, has become
more readily accessible. In addition, lethal illicit opioids may lead to death before
hospitalization, and the common dosage of naloxone might not be effective in rescuing
people from fentanyl over-dose.24-26

Opioid-related discharges were found to occur equally in men and women. In the inpatient
setting, the age distribution of discharged patients shifted over time, with patients ages sixty-
five and older accounting for 3 percent of all opioid-related discharges in 1997 and 10
percent in 2014. Understanding these demographic shifts could increase awareness of and
improve responses to these critical episodes. In addition, public education efforts regarding
opioid misuse should address all age groups.
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Our findings for trends in heroinrelated discharges are alarming for public health
stakeholders.

Conclusion

The decrease in prescription opioid-related discharges gives hope that health care providers,
nonmedical first responders, and families are appropriately responding to safety initiatives.
Yet hospitals need to be appropriately staffed and their personnel adequately trained to
recognize and respond to overdoses and deal with the evolving patterns of the opioid
epidemic, including the management of other associated harms (such as infectious diseases,
injuries, and psychiatric distress). In addition, specific treatment programs need to be
implemented for patients discharged with opioid misuse. B
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EXHIBIT 1. Population-based inpatient (1997-2014) and emergency department (ED) (2006-14)
discharges for prescription opioid and heroin poisoning in the United States, by diagnostic group

SOURCE Authors’ analysis of data for 1997-2014 from the Healthcare Cost and Utilization
Project. NOTES Discharge rates were calculated per 1 00,000 population. Annual
percentage changes (APCs) over time for the different diagnostic groups were estimated
using a full-forward Joinpoint regression. Inpatient prescription opioid APCs showed a
significant increase (p < 0.001) between 1997 and 2010 and a significant decrease (p < 0.05)
between 2010 and 2014. ED prescription opioid APCs showed a significant increase (p <
0.05) between 2006 and 2010 and a significant decrease (p < 0.05) between 2010 and 2014.
Inpatient heroin APCs showed a significant increase (p < 0.001) between 2008 and 2014.
ED heroin APCs showed a significant increase (p < 0.001) between 2009 and 2014.
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EXHIBIT 3. Population-based inpatient (1997-2014) and emergency department (ED) (2006-14)
discharges for opioid dependence, abuse, and poisonings in the United States

SOURCE Authors’ analysis of data for 1997-2014 from the Healthcare Cost and Utilization
Project. NOTE Although the exhibit shows discharges per 100,000 people, annual
percentage changes (APCs) over time for the different diagnostic groups were estimated
using a full-forward Joinpoint regression. Inpatient both, ED both, inpatient dependence
only, and inpatient abuse only APCs showed a significant increase (p < 0.001) over the study
period. ED dependence APCs showed a significant increase (p < 0.001) between 2006 and
2012. ED abuse APCs showed a significant increase (o < 0.001) between 2008 and 2014.
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