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BACKGROUND:Acute healthcare utilization attributed to
alcohol use disorders (AUD) and other substance use
disorders (SUD) is rising.
OBJECTIVE: To describe the prevalence and characteris-
tics of emergency department (ED) visits and hospitaliza-
tions made by adults with AUD or SUD.
DESIGN, SETTING, AND PARTICIPANTS:Observational
study with retrospective analysis of the National Hospital
Ambulatory Medical Care Survey (2014 to 2018), a na-
tionally representative survey of acute care visits with
information on the presence of AUD or SUD abstracted
from the medical chart.
MAINMEASURES:Outcomemeasured as the presence of
AUD or SUD.
KEY RESULTS: From 2014 to 2018, the annual average
prevalence of AUD or SUD was 9.4% of ED visits (9.3
million visits) and 11.9%hospitalizations (1.4million hos-
pitalizations). Both estimates increased over time (30%
and 57% relative increase for ED visits and hospitaliza-
tions, respectively, from 2014 to 2018). ED visits and
hospitalizations from individuals with AUD or SUD, com-
pared to individuals with neither AUD nor SUD, had
higher percentages of Medicaid insurance (ED visits:
AUD: 33.1%, SUD: 35.0%, neither: 24.4%; hospitaliza-
tions: AUD: 30.7%, SUD: 36.3%, neither: 14.8%); home-
lessness (ED visits: AUD: 6.2%, SUD 4.4%, neither 0.4%;
hospitalizations: AUD: 5.9%, SUD 7.3%, neither: 0.4%);
coexisting depression (ED visits: AUD: 26.3%, SUD
24.7%, neither 10.5%; hospitalizations: AUD: 33.5%,
SUD 35.3%, neither: 13.9%); and injury/trauma (ED
visits: AUD: 51.3%, SUD 36.3%, neither: 26.4%; hospital-
izations: AUD: 31.8%, SUD: 23.8%, neither: 15.0%).
CONCLUSIONS: In this nationally representative study, 1
in 11 ED visits and 1 in 9 hospitalizations were made by

adults with AUD or SUD, and both increased over time.
These estimates are higher or similar than previous na-
tional estimates using claims data. This highlights the
importance of identifying opportunities to address AUD
and SUD in acute care settings in tandem with other
medical concerns, particularly among visits presenting
with injury, trauma, or coexisting depression.
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INTRODUCTION

Deaths from alcohol use disorder (AUD) and other substance
use disorders (SUD) are at an all-time high in the United States
(US), with an estimated 93,000 deaths attributed to alcohol-
related harms annually1 and over 93,000 deaths from drug
overdose deaths in 2020.2, 3 Acute care visits, including emer-
gency department (ED) visits and hospitalizations, related to
AUD or SUD (herein abbreviated AUD/SUD) are increasing
and represent opportunities to engage individuals in substance
use care.4–6 Individuals with untreated AUD/SUD are more
likely to access acute care services due to higher rates of motor
vehicle accidents, interpersonal violence, and presentations for
intoxication or overdose.7–9 Many are motivated to reduce use
during acute care visits; nonetheless, rates of AUD/SUD treat-
ment initiation and post-discharge referrals for outpatient treat-
ment remain low in these settings, in part, potentially due to
low rates of engagement in post-discharge AUD/SUD treat-
ment.9–11 Efforts are needed to examine and thus improve
structures for successful treatment engagement.
Undertreatment of AUD/SUD in the ED and hospital may

be largely due to underrecognized prevalence. National
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findings from the Healthcare Cost and Utilization Project
Nationwide Emergency Department Sample (HCUP-NEDS)
found a 4% prevalence of AUD/SUD among ED visits in
2017, andHCUPNational Inpatient Sample (HCUP-NIS) data
suggest a 10% prevalence of AUD/SUD among hospitaliza-
tions in 2016 and 2017.12, 13 However, these estimates rely
exclusively on billing diagnoses to identify individuals with
AUD/SUD, which may underestimate the true prevalence of
these conditions.14, 15 Acute care providers may be
underdiagnosing AUD/SUD if the reasons for visits are not
directly related.7, 14, 16

Understanding the prevalence of AUD/SUD in acute care
settings and associations with psychosocial and medical char-
acteristics could help policymakers and health system leaders
allocate resources and improve acute care addiction ser-
vices.10, 11 Thus, we sought to estimate the national preva-
lence, trends, and characteristics of AUD/SUD visits in acute
care settings using a nationally representative dataset with
unique information on AUD and SUD comorbidities. We also
compared differences in characteristics of acute care visits by
safety-net status to assess for potential differential prevalence
in under-resourced settings.

METHODS

Study Design, Setting, and Population

We conducted a retrospective analysis of 2014–2018 data
from the National Hospital Ambulatory Medical Care Survey
(NHAMCS), an annual national dataset representative of ED
visits and resulting hospitalizations.17 NHAMCS is adminis-
tered annually by the National Center for Health Statistics
(NCHS). Each year, NCHS develops the NHAMCS data
collection form, defining variables for medical chart abstrac-
tion, which is then reviewed by an expert panel for additions,
deletions, and modifications approximately every two years.17

Trained staff abstract visit data from the medical chart with
NCHS oversight. Using a multi-stage probability sampling
design, the NHAMCS dataset captures a representative sample
of all visits to non-federal, general, short-stay acute care hos-
pitals in the US.17, 18 The strengths of NHAMCS include its
rigorous statistical methodology in creating a nationally rep-
resentative sample, a wide array of variables collected annu-
ally, and the ability to examine longitudinal trends when
multiple years are combined.
Since 2014, NHAMCS has collected data on AUD (“alco-

hol misuse, abuse, or dependence”) and SUD (“substance
abuse or dependence”) as comorbidities professionally ab-
stracted from the medical chart regardless of the reason for
visit or associated medical billing codes; 2018 is the most
recent year for which data are publicly available. We included
all ED visits and hospitalizations resulting from an ED visit
made by individuals aged 18 years or older. We excluded
repeat visits to the same hospital within the past 72 h and
those that were a follow-up ED visit to minimize repeat visits

and to best approximate the prevalence of unique individuals
with AUD/SUD accessing acute care services.

Primary Outcome

The primary measure of interest was whether the ED visit or
hospitalization was made by an individual with AUD/SUD.
Per NHAMCS, trained staff ascertained the presence of AUD/
SUD based on review of all available medical chart data,
including ED and non-ED physician notes, laboratory/
imaging results, and diagnostic codes related to current/prior
visits. NHAMCS defines the presence of these conditions as
presence of any of the following: (1) mention of AUD, SUD,
or related diagnoses in the chart (including opioid use disor-
der); (2) alcohol- or substance use–related ICD visit diagnoses
(AUD: ICD-9 305.00–305.93, ICD-10 F10; SUD: ICD-9
codes 304.00–30.493, 292, 291, ICD-10 F11-16, F18, F19);
(3) specific AUD/SUD terms in medical records that suggest
potential presence of AUD/SUD (AUD: “alcoholism,” “ex-
cessive alcohol use,” “heavy drinking,” “problem drinking,”
“binge drinking,” or “chronic drinking;” SUD: “addiction,”
“addict,” “illicit drug use,” “injection/intravenous drug use/
user (IDU, IVDU, IVDA),” “drugged,” “stoned,” or “high;” or
4) for SUD, if specific unlawful drug use is noted (e.g.,
cocaine or methamphetamine use). SUD did not include
tobacco/nicotine or alcohol use.19, 20 NHAMCS does not
characterize SUD subtypes (e.g., opioids vs. stimulants).
AUD and SUD comorbidities are not mutually exclusive.

Prevalence, Trends, and Characteristics

We estimated the prevalence and number of ED visits and hospi-
talizations from2014 to 2018made by individualswithAUD/SUD,
AUD only, and SUD only. We compared the average annual
percentage of visits made by individuals with AUD (i.e., “AUD
ED visits” and “AUD hospitalizations”) and SUD (i.e., “SUD ED
visits,” and “SUD hospitalizations”) with visits made by individuals
with neither disorder (i.e., “non-AUD/SUD ED visits” or “non-
AUD/SUD hospitalizations”). We assessed hospital, demographic,
and clinical characteristics ofEDvisits andhospitalizations.Weused
the imputed measure of race/ethnicity provided by NHAMCS
accounting for the 16–18% of missing race/ethnicity data.21 We
defined experiencing homelessness as residence listed as “homeless/
homeless shelter.” We defined multimorbidity as the presence of
two or more comorbidities assessed by NHAMCS (including
Alzheimer’s dementia, asthma, cancer, cerebrovascular disease,
chronic obstructive pulmonary disease, coronary artery disease,
depression, diabetes, chronic kidney disease, end-stage renal disease,
venous thromboembolism, HIV/AIDS, hypertension, obesity, ob-
structive sleep apnea, and osteoporosis, and excluding alcohol and
substance use disorders).22

We included NHAMCS measures of whether visits were
related to injury/trauma or overdose/poisoning; had a non-
psychiatric mental health evaluation (NHAMCS defines a
non-psychiatric mental health evaluation as any evaluation
done by a social worker, psychologist, or counselor providing
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mental health services, but excluding psychiatrists)19, 20; and
disposition status. We defined “self-directed discharge” as any
discharge where the patient was documented as “left without
being seen,” “left against medical advice,” or “left before
treatment complete.”We evaluated the most common reasons
for visit.

Safety-Net Hospitals

For AUD visits and SUD visits, we stratified analyses by
comparing differences in characteristics between safety-net
and non-safety-net settings.We defined safety-net status using
the approach employed by NCHS: a hospital with either more
than 30% of visits with Medicaid as expected source of
payment, more than 30% of visits uninsured, or a combined
Medicaid and uninsured percentage greater than 40%.23 We
hypothesized safety-net AUD and SUD acute care visits
would have a greater prevalence of markers of social disad-
vantage and greater clinical severity compared to non-safety-
net hospitals.

Statistical Analyses

We used linear regression with visit year as an ordinal predic-
tor to test for trends over time. For all other analyses, we
combined data across all study years and reported estimated
annual averages. Bivariate analyses assessed demographic,
hospital, and visit characteristics comparing AUD visits or
SUD visits versus non-AUD/SUD visits, using Pearson chi-
square testing for categorical variables and bivariate linear
regression for continuous variables. We defined statistical
significance as p value <0.05. All analyses accounted for the

complex survey design and used visit, strata, and primary
sampling unit designweights provided byNHAMCS to reflect
national estimates.We conducted analyses using Stata LP 16.0
(StataCorp, College Station, TX). We noted when reported
national estimates were not considered robust per NCHS,
including analyses with an unweighted count of less than 30
visits and/or a standard error ≥30% of the weighted esti-
mate.17, 18 The University of California, San Francisco Insti-
tutional Review Board exempted this study from review.

RESULTS

Prevalence and Trends in AUD and SUDAmong
ED Visits and Hospitalizations

From 2014 to 2018, acute care visits made by individuals with
AUD/SUD accounted for an annual average of 9.4% of ED
visits (9.3 million ED visits) and 11.9% of hospitalizations
(1.4 million hospitalizations) (Fig. 1, Appendix 1). AUD/SUD
ED visits and hospitalizations increased significantly over
time: from 8.0% of annual ED visits in 2014 to 10.4% 2018
(a relative increase of approximately 30% [p=0.04]), and 9.2%
of hospitalizations in 2014 to 14.4% in 2018 (a relative in-
crease of approximately 57% [p<0.001]). AUD visits
accounted for an annual average of 3.8% of all ED visits
(range 3.4–4.0%) and 5.8% of hospitalizations (range 4.1–
7.3%). SUD visits accounted for an annual average of 7.3%
of ED visits (range 6.1–8.3%) and 8.0% of hospitalizations
(range 6.3–9.7%).

Figure 1 National Prevalence of Alcohol Use Disorder (AUD) and/or other substance use disorders (SUD) among adult emergency department
visits and hospitalizations. Data source: National Hospital Ambulatory Medical Care Survey. Weighted average annual number of emergency
department visits and hospitalizations for individuals with AUD/SUD from 2014 to 2018 were 9,284,400 and 1,362,600, respectively. Both ED
visits and hospitalizations made by individuals with AUD/SUD increased significantly over time (AUD/SUD ED visits: p=0.04, AUD/SUD
Hospitalizations: p<0.001 for trend). Visits by individuals with AUD/SUD include visits made by individuals with AUD, SUD, or both

conditions.
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AUD and SUD ED Visit Characteristics

Compared to non-AUD/SUD ED visits, both AUD ED visits
and SUD ED visits had higher percentages of individuals with
male sex, experiencing homelessness, andMedicaid insurance
(Table 1). AUD ED visits were more common among indi-
viduals 45–64 years old, while SUD ED visits were more
common among individuals 18–44 years old. Race/ethnicity
was similar across all groups.
Regarding clinical characteristics, both AUD ED visits and

SUD ED visits were associated with coexisting depression
(AUD: 26.3%, SUD 24.7%, neither 10.5%, p<0.001 for both
comparisons) and HIV/AIDS; presented much more commonly
for injury/trauma (AUD: 51.3%, SUD: 36.3%, neither: 26.4%,
p<0.001 for both comparisons) and overdose/poisoning (AUD:

5.4%, SUD: 7.7%, neither: 3.3%); and were more likely to
receive non-psychiatric mental health evaluations (AUD: 8.3%,
SUD: 6.3%, neither: 1.1%; p<0.001 for both comparisons).
For disposition, both AUD ED visits and SUD ED visits

more commonly resulted in transfers to a psychiatric hospital
(AUD: 3.3%, SUD: 3.3%, neither: 0.6%, p<0.001 for both);
self-directed discharge (AUD: 2.9%, SUD: 2.8%, neither
2.1%, p=0.04 for AUD, p=0.004 for SUD); and inpatient
admission (AUD: 17.9%, SUD: 12.8%, neither: 11.1%;
p<0.001 for AUD, p=0.04 for SUD).
The most common reasons for AUD ED visits were alcohol

related (27.4% collectively) and differed from non-AUD/SUD
ED visits (Table 2). In contrast, the most common reasons for
SUD ED visits were similar to non-AUD/SUD ED visits,

Table 1 Characteristics for Emergency Department (ED) Visits by Individuals with Alcohol Use Disorder (AUD) and/or other Substance Use
Disorders (SUD)*

Characteristic (%, SE) ED Visits by Individuals
without AUD/SUD (n =
89,347,000)

ED Visits by Individuals
with AUD (n = 3,731,000)

p
value

ED Visits by Individuals
with SUD (n = 7,151,000)

p
value

Age, years
18-44 49.7 (0.5) 44.8 (1.6) <0.001 59.1 (0.9) <0.001
45-64 28.1 (0.3) 44.0 (1.4) 33.0 (0.8)
≥65 22.2 (0.5) 11.1 (0.8) 7.9 (0.7)

Female sex 59.1 (0.3) 33.0 (1.2) <0.001 45.9 (1.1) <0.001
Race/Ethnicity
White 60.7 (1.5) 62.2 (1.8) 0.31 63.1 (1.9) 0.08
Black/African American 23.5 (1.6) 21.4 (1.7) 25.5 (1.5)
Hispanic/Latinx 13.1 (0.9) 13.1 (1.0) 10.6 (1.0)
Other 2.8 (0.2) 3.4 (0.6) 2.8 (0.5)

Homelessness 0.4 (0.1) 6.2 (0.7) <0.001 4.4 (0.6) <0.001
Primary Insurance†

Private 27.4 (0.7) 21.6 (1.3) <0.001 19.7 (1.3) <0.001
Medicare 24.0 (0.6) 16.7 (1.0) 14.4 (1.0)
Medicaid 24.4 (0.9) 33.1 (1.6) 35.0 (2.3)
Uninsured 10.8 (0.7) 11.9 (1.1) 12.7 (1.1)
Other/Unknown 13.4 (1.2) 16.8 (1.8) 18.2 (3.4)

Urban Hospital 83.4 (3.9) 88.9 (3.3) 0.02 90.5 (2.7) <0.001
Hospital region
Northeast 16.6 (1.3) 20.7 (2.2) <0.001 15.1 (2.1) 0.37
Midwest 24.8 (2.5) 26.3 (2.8) 29.4 (5.9)
South 38.5 (2.4) 26.7 (2.4) 33.2 (4.0)
West 20.1 (1.4) 26.3 (2.0) 22.3 (3.5)

Safety-Net Status‡ 39.3 (2.0) 43.1 (2.7) 0.04 42.8 (3.4) 0.20
Comorbidity
Depression 10.5 (0.4) 26.3 (1.4) <0.001 24.7 (1.0) <0.001
HIV/AIDS 0.5 (0.1) 1.1 (0.2) 0.004 1.6 (0.3) <0.001

Multimorbidity§ 30.9 (0.6) 31.4 (1.6) 0.61 31.3 (1.6) 0.80
Visit related to
Injury or trauma 26.4 (0.4) 51.3 (1.4) <0.001 36.3 (1.3) <0.001
Overdose or poisoning 3.3 (0.2) 5.4 (0.6) <0.001 7.7 (0.6) <0.001

Non-psychiatric mental
health evaluation‖

1.1 (0.1) 8.3 (1.0) <0.001 6.3 (0.8) <0.001

Disposition
Self-directed discharge 2.1 (0.1) 2.9 (0.4) 0.04 2.8 (0.3) 0.004
Transfer to psychiatric

hospital
0.6 (0.1) 3.3 (0.5) <0.001 3.3 (0.4) <0.001

Inpatient admission 11.1 (0.6) 17.9 (1.3) <0.001 12.8 (0.9) 0.04

*Data source: National Hospital Ambulatory Medical Care Survey. Number (n) of visits presented are weighted average annual number of visits from
2014 to 2018. Of note, ED Visits by Individuals with AUD and ED Visits by Individuals with SUD groups are not mutually exclusive
†For primary insurance, “uninsured” defined as individuals with primary payer of “self-pay,” “no charge” or “charity” as previously characterized
by the National Center for Health Statistics
‡Safety-net hospital defined as a hospital with either >30% of visits with the expected source of payment being Medicaid or uninsured, or more than
40% of visits from combined Medicaid and uninsured as primary source of payment
§Multimorbidity defined as presence of two or more comorbidities (including Alzheimer’s dementia, asthma, cancer, cerebrovascular disease, chronic
obstructive pulmonary disease, coronary artery disease, depression, diabetes, chronic kidney disease, end stage renal disease, venous
thromboembolism, HIV/AIDS, hypertension, obesity, obstructive sleep apnea, and osteoporosis, and excluding alcohol and substance use disorders22)
‖Non-psychiatric mental health evaluation defined by survey as any evaluation done by a social worker, psychologist, or counselor providing mental
health services, but excluding psychiatrists
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except for “other symptoms of psychosis” (9.2% of SUD ED
visits), adverse effects of alcohol (8.9%), and adverse effects
of drug use (7.5%).

AUD and SUD Hospitalization Characteristics

Comparisons for AUD hospitalizations and SUD hospitaliza-
tions versus non-AUD/SUD hospitalized paralleled earlier
findings of ED visits for most characteristics (Table 3). Unlike
ED visits, AUD hospitalizations and SUD hospitalizations
were not significantly different in urban hospital status, region,
or hospital safety net status compared to non-AUD/SUD
hospitalizations. AUD hospitalizations and SUD hospitaliza-
tions also more commonly presented with injury/trauma than
non-AUD/SUD hospitalizations (AUD: 31.8%, SUD: 23.8%,
neither: 15.0%, p<0.001 for both), though only SUD hospital-
izations had significantly higher percentages of overdose/
poisoning. AUD hospitalizations and SUD hospitalizations
were markedly more associated with admission to an inpatient
mental health or detoxification facility within that hospital
(AUD: 18.3%, SUD: 19.2%, neither: 1.8%; p<0.001 for both
comparisons). The length of stay was similar across groups.
Admitting diagnoses were similar, though unweighted counts
were too small to calculate robust national estimates (Appen-
dix 2).

Differences BetweenAUDand SUD EDVisits and
Hospitalizations by Safety-Net Status

The proportion of AUD and SUD acute care visits in safety-
net settings was similar to non-AUD/SUD visits (Tables 1 and
3). Across safety-net settings, non-safety-net AUD ED visits
were comparable to safety-net AUD ED visits. Safety-net
AUD ED visits had higher percentages of racial/ethnic

minority status; Medicaid insurance; Midwest and West re-
gions; and lower percentages of with inpatient admission than
non-safety-net AUD ED visits (Table 4). Meanwhile, safety-
net SUD ED visits had higher involvement of injury/trauma
than non-safety-net SUD ED visits (safety-net: 39.6%, non-
safety-net: 33.9%; p=0.02) and lower involvement of
overdose/poisoning (safety-net: 6.5%, non-safety-net: 8.6%;
p=0.05). Among AUD hospitalizations and SUD hospitaliza-
tions, safety-net settings were also similar to non-safety net
hospitalizations in most characteristics, though sample sizes
for several characteristics were too small to reliably estimate
(Appendix 3).

DISCUSSION

In this nationally representative study, AUD/SUD was present
in about 1 of 11 ED visits and 1 of 9 hospitalizations in the US
annually between 2014 and 2018, and both increased over
time (30% and 57% relative increase from 2014 to 2018 for
ED visits and hospitalizations, respectively, p<0.05). Both
AUD acute care visits and SUD acute care visits were more
likely to be associated with markers of social disadvantage
(e.g., Medicaid insurance, experiencing homelessness),
coexisting depression, presentations for injury/trauma, and
mental health service utilization (including increased non-
psychiatric mental health evaluations, and admissions to men-
tal health and detoxification facilities). Finally, the proportion
of AUD visits and SUD visits in safety-net settings was similar
to non-AUD/SUD visits, with similar visit characteristics be-
tween safety-net and non-safety-net hospitals.
Our estimated 9.4% prevalence of AUD/SUD among ED

visits is higher than a recent study’s estimate of 4% using
HCUP-NEDS data from 2017.13 This discrepancy is

Table 2 Most Common Presenting Concerns in Emergency Department (ED) Visits Among Individuals with Alcohol Use Disorders (AUD) or
other Substance Use Disorders (SUD)*

Rank ED Visits by Individuals without
AUD/SUD (n = 89,347,000)

%
(SE)

ED Visits by Individuals with
AUD (n = 3,731,000)

%
(SE)

ED Visits by Individuals with
SUD (n = 7,151,000)

%
(SE)

1 Abdominal pain 13.3
(0.4)

Adverse effect of alcohol 27.4
(1.4)

Abdominal pain 11.5
(1.0)

2 Chest pain 10.8
(0.2)

Other symptoms of psychosis 10.0
(1.1)

Chest pain 10.2
(0.7)

3 Back pain 8.7
(0.2)

Abdominal pain 8.0
(0.8)

Other symptoms of psychosis 9.2
(1.0)

4 Shortness of breath 5.7
(0.2)

Chest pain 6.8
(0.9)

Adverse effect of alcohol 8.9
(0.8)

5 Headache 5.6
(0.2)

Convulsions 3.7
(0.6)

Adverse effect of drug use 7.5
(0.7)

6 Cough 4.7
(0.3)

Shortness of breath 3.6
(0.6)

Shortness of breath 5.2
(0.5)

7 Vertigo/dizziness 3.5
(0.1)

Anxiety and nervousness 2.8
(0.6)

Back pain 4.9
(0.5)

8 Side/flank pain 3.2
(0.1)

Accident 2.7
(0.5)

Cough 3.2
(0.5)

9 Leg pain 2.7
(0.1)

Headache 2.6
(0.6)

Headache 3.2
(0.4)

10 Throat soreness 2.6
(0.1)

Head injury 2.6
(0.5)

Nausea 3.1
(0.4)

*Data source: National Hospital Ambulatory Medical Care Survey. Number (n) of visits presented are weighted average annual number of visits from
2014 to 2018. Of note, ED Visits by Individuals with AUD and ED Visits by Individuals with SUD groups are not mutually exclusive
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potentially attributed to differences in measuring SUD in
NHAMCS compared to HCUP-NEDS, as our 4% estimate
of AUD among ED visits is the same as another study using
HCUP-NEDS data from 2013.6 Our study is the first to use
nationally representative NHAMCS data with ascertainment
of AUD/SUD through comprehensive medical chart review,
rather than relying solely on billing diagnosis codes from
claims data commonly used in other studies and national
datasets. Comprehensive chart review data are more likely to
reflect true prevalence compared to using diagnoses codes,
though capturing episodes of heavy use or misuse as potential

alcohol or other substance use disorders may result in some
overestimates.15 Additionally, capturing the use of stigmatiz-
ing terms like “addict”may reflect provider bias rather than an
accurate diagnosis of use disorders.24 On the other hand, it is
also possible this method may underestimate true AUD/SUD
prevalence by relying on clinician recognition and documen-
tation of signs and symptoms in the medical chart. Prior
studies have found acute care physicians underrecognize and
underdiagnose AUD/SUD conditions when compared to uni-
versal diagnostic screening and assessment using the

Table 3 Characteristics for Hospitalizations Visits by Individuals with Alcohol Use Disorder (AUD) and/or other Substance Use Disorders
(SUD)*

Characteristic (%, SE) Hospitalizations in Individuals
without AUD/SUD (n =
9,910,000)

Hospitalizations in
Individuals with AUD (n =
667,600)

p
value

Hospitalizations in
Individuals with SUD (n =
916,800)

p
value

Age, years
18-44 18.3 (0.8) 30.9 (3.2) <0.001 43.4 (2.6) <0.001
45-64 29.9 (0.8) 51.1 (3.3) 41.6 (2.5)
≥65 51.7 (1.0) 19.0 (2.1) 15.0 (3.0)

Female sex 54.4 (0.8) 34.9 (2.3) <0.001 45.7 (2.2) 0.001
Race/Ethnicity
White 70.4 (1.5) 69.3 (2.4) NA 63.6 (2.7) NA
Black/African American 16.2 (1.2) 18.7 (2.3) 23.7 (2.3)
Hispanic/Latinx 10.4 (0.9) 9.7 (1.7) 10.6 (1.9)
Other 2.9 (0.4) NA NA

Homelessness 0.4 (0.1) 5.9 (1.4) <0.001 7.3 (1.7) <0.001
Primary Insurance†

Private 19.8 (0.8) 21.6 (3.1) <0.001 18.0 (2.4) <0.001
Medicare 51.1 (1.2) 26.1 (2.3) 20.5 (2.9)
Medicaid 14.8 (0.8) 30.7 (3.2) 36.3 (4.1)
Uninsured 4.1 (0.5) 6.8 (1.5) 8.1 (2.0)
Other/Unknown 10.4 (1.5) 14.7 (2.9) 17.1 (6.4)

Urban Hospital 88.9 (3.4) 88.6 (3.9) 0.92 92.8 (2.6) 0.08
Hospital region
Northeast 20.3 (2.5) 21.4 (4.0) 0.15 18.4 (3.5) 0.24
Midwest 26.8 (4.2) 25.8 (3.8) 30.3 (6.8)
South 34.7 (3.7) 28.7 (4.3) 27.6 (4.5)
West 18.2 (1.9) 24.1 (4.1) 23.8 (6.3)

Safety-Net Status‡ 36.6 (2.2) 35.9 (3.6) 0.84 41.0 (4.5) 0.26
Comorbidity
Depression 13.9 (0.7) 33.5 (2.8) <0.001 35.3 (2.4) <0.001
HIV/AIDS 0.6 (0.1) NA NA NA NA

Multimorbidity§ 65.4 (0.9) 50.6 (3.0) <0.001 54.5 (3.2) <0.001
Visit related to
Injury or trauma 15.0 (0.6) 31.8 (2.6) <0.001 23.8 (2.4) <0.001
Overdose or poisoning 5.2 (0.4) 6.9 (1.6) 0.22 10.8 (1.3) <0.001

Non-psychiatric mental
health evaluation‖

1.6 (0.2) 12.3 (2.2) <0.001 9.6 (1.9) <0.001

Admitted to:
Intensive care unit 15.0 (1.5) 16.1 (2.0) 0.60 14.7 (2.8) 0.91
Detoxification or mental

health facility
1.8 (0.2) 18.3 (3.0) <0.001 19.2 (2.9) <0.001

Average Length of Hospital
Stay (mean, 95% CI in
days)

5.2 (5.0-5.5) 6.1 (5.0-7.1) 0.21 5.5 (4.6-6.4) 0.09

*Data source: National Hospital Ambulatory Medical Care Survey. Number (n) of visits presented are weighted average annual number of visits from
2014 to 2018. Of note, Hospitalizations by Individuals with AUD and Hospitalizations by Individuals with SUD groups are not mutually exclusive. Cells
with NA had sample sizes too small to generate robust national estimates as defined by National Center of Health Statistics
†For primary insurance, “uninsured” defined as individuals with primary payer of “self-pay,” “no charge” or “charity” as previously characterized
by the National Center for Health Statistics
‡Safety-net hospital defined as a hospital with either >30% of visits with the expected source of payment being Medicaid or uninsured, or more than
40% of visits from combined Medicaid and uninsured as primary source of payment
§Multimorbidity defined as presence of two or more comorbidities (including Alzheimer’s dementia, asthma, cancer, cerebrovascular disease, chronic
obstructive pulmonary disease, coronary artery disease, depression, diabetes, chronic kidney disease, end stage renal disease, venous
thromboembolism, HIV/AIDS, hypertension, obesity, obstructive sleep apnea, and osteoporosis, and excluding alcohol and substance use disorders22)
‖Non-psychiatric mental health evaluation defined by survey as any evaluation done by a social worker, psychologist, or counselor providing mental
health services, but excluding psychiatrists
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Diagnostic and Statistical Manual of Mental Disorders 5th-
edition (DSM-5) criteria.14, 25

Meanwhile, our estimate of AUD/SUD being associated
with 11.9% of hospitalizations is similar to the 10% found in
other studies using HCUP-NIS data from 2016 and 2017.12, 13

Single-center studies in urban centers implementing universal
screening for potential AUD/SUD have found even higher
estimates of 16–21%, suggesting estimates may be even
higher in populations at risk for AUD/SUD.14, 16, 26 Our
estimated prevalence of AUD/SUD among hospital visits
was comparable to those of other common coexisting chronic
medical conditions, including congestive heart failure (CHF)
(15% of hospitalizations). Though health care systems are

equipped to diagnose and treat these other similarly prevalent
chronic medical conditions, the same is not true for AUD/
SUD. Both evidence-based pharmacotherapies for AUD/SUD
and referrals to specialty substance use treatment on discharge
remain underutilized, in part potentially due to lack of training
for clinicians and limited capacity of inpatient behavioral
health staff.10, 11, 27, 28

We found that estimated AUD/SUD prevalence among ED
visits and hospitalizations increased over time, mirroring
trends observed in other national and statewide studies of both
community-based and acute care cohorts.4, 29–32 AUD acute
care visits and SUD acute care visits were more common
among individuals with coexisting depression and required

Table 4 Characteristics of Emergency Department Visits Among Individuals with Alcohol Use Disorder (AUD) and/or other Substance Use
Disorders (SUD), by Safety-Net Hospital Status*

Characteristics (%, SE) ED Visits by Individuals with AUD (n = 3,731,000) ED Visits by Individuals with SUD (n = 7,151,000)

Non safety-net (n =
2,123,000)

Safety-net (n =
1,608,000)

p
value

Non safety-net (n =
4,090,000)

Safety-net (n =
3,060,000)

p
value

Age, years
18-44 42.5 (2.2) 47.9 (2.6) 0.14 59.1 (1.3) 59.1 (1.2) 0.25
45-64 45.2 (1.8) 42.4 (2.3) 32.2 (1.0) 34.1 (1.1)
≥65 12.3 (1.1) 9.6 (1.1) 8.7 (1.0) 6.8 (1.1)

Female sex 35.3 (1.6) 30.0 (1.8) 0.03 46.7 (1.4) 44.8 (1.4) 0.33
Race/Ethnicity
White 66.2 (2.1) 56.9 (2.8) 0.01 65.2 (2.2) 60.2 (2.6) 0.19
Black/African American 20.6 (2.1) 22.4 (2.3) 22.8 (1.9) 24.6 (1.9)
Hispanic/Latinx 10.6 (1.3) 16.4 (1.8) 9.4 (1.1) 12.2 (1.7)
Other 2.6 (0.4) 4.3 (1.3) 2.7 (0.5) 3.1 (0.8)

Homelessness 6.1 (0.9) 6.4 (0.9) 0.85 3.9 (0.6) 5.0 (0.9) 0.24
Primary Insurance†

Private 23.1 (1.6) 19.6 (1.8) <0.001 21.1 (1.9) 17.8 (1.6) <0.001
Medicare 18.2 (1.7) 14.7 (1.3) 14.5 (1.3) 14.2 (1.2)
Medicaid 27.3 (1.9) 40.6 (2.3) 28.8 (2.8) 43.4 (2.4)
Uninsured 10.3 (1.5) 14.1 (1.7) 12.1 (1.4) 13.4 (1.5)
Other/Unknown 21.1 (2.6) 11.0 (2.0) 23.5 (5.2) 11.2 (2.0)

Urban Hospital Setting 88.2 (3.3) 89.7 (4.0) 0.62 90.0 (3.0) 91.2 (3.2) 0.67
Hospital Region
Northeast 22.1 (2.9) 18.8 (2.9) 0.02 16.4 (2.7) 13.4 (2.5) 0.34
Midwest 22.1 (3.0) 31.8 (4.4) 25.5 (4.9) 34.7 (8.1)
South 32.2 (3.1) 19.5 (3.4) 36.3 (4.8) 29.1 (5.5)
West 23.6 (2.7) 30.0 (3.9) 21.9 (4.9) 22.7 (4.2)

Comorbidities
Depression 28.2 (1.5) 23.7 (2.2) 0.08 24.9 (1.4) 24.3 (1.5) 0.72
HIV NA NA NA 1.5 (0.3) 1.7 (0.4) 0.78

Multimorbidity‡ 34.2 (2.1) 28.3 (2.3) 0.051 30.9 (1.7) 31.7 (2.1) 0.74
Visit Related to
Injury or trauma 49.0 (1.8) 54.5 (2.4) 0.06 33.9 (1.5) 39.6 (2.0) 0.02
Overdose or poisoning 6.5 (0.8) 4.1 (0.9) 0.054 8.6 (0.7) 6.5 (0.8) 0.047

Non-psychiatric mental health
evaluation§

7.6 (1.1) 9.2 (1.6) 0.32 5.9 (0.8) 6.8 (1.2) 0.37

Disposition
Self-directed discharge 2.6 (0.6) 3.3 (0.7) 0.42 2.8 (0.4) 2.8 (0.4) 0.97
Transfer to psychiatric

hospital
3.9 (0.7) 2.5 (0.6) 0.14 3.3 (0.5) 3.3 (0.7) 0.97

Inpatient admission 20.1 (1.7) 14.9 (1.7) 0.03 13.2 (1.4) 12.3 (1.2) 0.60

*Data source: National Hospital Ambulatory Medical Care Survey. Number (n) of visits presented are weighted average annual number of visits from
2014 to 2018. Cells with NA had sizes too small to generate robust national estimates as defined by National Center of Health Statistics. Of note, ED
Visits by Individuals with AUD and ED Visits by Individuals with SUD groups are not mutually exclusive. Safety-net hospital defined as a hospital with
either >30% of visits with the expected source of payment being Medicaid or uninsured, or more than 40% of visits from combined Medicaid and
uninsured as primary source of payment
†For primary insurance, “uninsured” defined as individuals with primary payer of “self-pay,” “no charge” or “charity” as previously analyzed by
National Center for Health Statistics
‡Multimorbidity defined as presence of two or more comorbidities (including Alzheimer’s dementia, asthma, cancer, cerebrovascular disease, chronic
obstructive pulmonary disease, coronary artery disease, depression, diabetes, chronic kidney disease, end stage renal disease, venous
thromboembolism, HIV/AIDS, hypertension, obesity, obstructive sleep apnea, and osteoporosis, and excluding alcohol and substance use disorders22)
§Non-psychiatric mental health evaluation defined by survey as any evaluation done by a social worker, psychologist, or counselor providing mental
health services, but excluding psychiatrists
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more non-psychiatric mental health evaluations, consistent
with prior studies finding individuals with coexisting psychi-
atric and AUD/SUD are more likely to access acute care
services.33–36 Despite the relationship between AUD/SUD
and psychiatric illness, inpatient behavioral treatment and
access to dual mental health and addiction treatment services
after discharge are largely unavailable and underfunded na-
tionwide.37 Our finding of AUD acute care visits and SUD
acute care visits being highly associated with Medicaid insur-
ance raises further concern. Accessing addiction services can
be challenging for Medicaid populations, in part due to lack of
standardization for outpatient treatment and reimbursement of
inpatient addiction treatment.27, 37 An important policy inter-
vention would be standardizing Medicaid coverage for AUD/
SUD treatment across states, given the patchwork of AUD/
SUDMedicaid treatment coverage that is currently in place, as
well as bolstering mental health and behavioral treatment
services within health networks.27, 37

Contrary to our hypothesis, both AUD acute care visits and
SUD acute care visits were similar across a range of charac-
teristics between safety-net and non-safety-net settings, in-
cluding experiencing homelessness, depression, and
multimorbidity. While individuals with AUD or SUD have
historically been viewed as “safety net populations,” our find-
ings show the impact of addiction disorders irrespective of
safety-net status, highlighting the need to prioritize AUD and
SUD care across all types of health systems.
Our findings highlight several opportunities for interven-

tion. First, given the high prevalence of AUD/SUD in acute
care settings, there is an urgency to develop interventions
that allow health care systems to treat these conditions.
Although best practice evidence is still emerging from acute
care settings, potential interventions include hospital-based
addiction consult services; training ED and hospital pro-
viders to initiate pharmacotherapy for AUD/SUD as part
of routine care; and supporting AUD/SUD-related social
work and/or patient navigation services for linkages to
post-discharge AUD/SUD specialty care.27, 38–41 Second,
the high incidence with which AUD/SUD ED visits and
hospitalizations presented with trauma/injury was striking.
Although mandated screening for AUD at Level I trauma
centers exists, no such mandate exists for SUD screening.42

These findings highlight the potential implications for
implementing systems of screening, assessment, and treat-
ment for AUD/SUD in trauma settings.43

Our study had several limitations. First, our study data does
not include data after 2018, although the trends we identified
and early analyses of AUD/SUD data during the COVID-19
pandemic suggest that the prevalence of AUD/SUDmay have
markedly increased in the intervening years.44–47 Second,
NHAMCS does not distinguish between severity or type of
SUD. Understanding drug type has important implications in
identifying SUD treatment gaps and further tailor interven-
tions in acute care settings.

AUD/SUD are common and increasing in prevalence
among individuals with acute care visits in the USA. Individ-
uals with AUD/SUD accessing acute care visits more com-
monly: had Medicaid, coexisting depression, were experienc-
ing homelessness, received mental health service utilization;
and presented with injury and trauma. As morbidity and
mortality from AUD/SUD increase, ED and hospitals, regard-
less of safety-net status, must be ready and equipped to pro-
vide hospital-based and post-discharge AUD/SUD treatment
to bend the curve on the epidemic of alcohol- and other
substance use–related deaths.
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