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n the United States, the death

toll from opioid-related incidents

escalated from 21,088 in
2010 to nearly 70,000 in 2020,
primarily due to the influence of
fentanyl and its analogs.!? This
growing problem led to a staggering
1.68 million years of life lost in
2016 alone.? Furthermore, the
crisis disproportionately impacts
younger adults, posing a significant
public health challenge.®

Addressing acute opioid use
disorder (OUD) and associated
overdoses has become a pivotal
concern for practitioners in
emergency medicine.* Medications
for OUD initiated in emergency
departments (EDs) have been
increasingly effective, exhibiting
enhanced patient retention rates in
the short and long term.>” The ED is
a distinct health care setting that
often caters to a demographic
especially susceptible to social
and economic vulnerabilities.°
Implementing buprenorphine
treatments for OUD in this context,
complemented by subsequent
outpatient referrals, has been
shown to reduce morbidity and
mortality.!°
A recent study!! reveals increased

buprenorphine prescriptions in
EDs between 2002 and 2017.
However, the study did not isolate
prescriptions intended for OUD,
encompassing those for other
indications.!! A significant
knowledge gap exists in trends
concerning the diagnosis of OUD,
the application of buprenorphine for

its treatment, patient outcomes, and
the distribution patterns of naloxone
in the ED setting.

This study’s objectives were to
examine trends in OUD and
associated ED visits from 2016
to 2021, evaluate buprenorphine
and naloxone prescribing patterns
within these visits, and analyze the
sociodemographic features and
clinical outcomes of patients
presenting for OUD.

Methods

Data source and study sample.
We conducted a secondary analysis
of data from the National Hospital
Ambulatory Medical Care Survey
(NHAMCS) spanning the period
2016-2021.'2 Administered annually
by the National Center for Health
Statistics (NCHS), NHAMCS is a
nationally representative survey of
outpatient visits to nonfederal,
general, and short-stay hospitals
across the United States. The survey’s
methodology for its ED segment
encompasses 3-tiered stages: (1)
geographically based primary sampling
units selected through a probabilistic
approach, (2) individual hospitals
within these primary sampling units,
and (3) patient visits within the EDs
of the selected hospitals.

The NHAMCS dataset includes a
wide range of variables such as
patient demographics, reasons for
visits, vital signs, injury etiologies,
diagnoses, administered diagnostic
tests, executed procedures,
medications administered or
prescribed in the ED, care providers

involved, and the ultimate
disposition of the visit, including
hospitalization details if applicable.
Between 2016 and 2021, an annual
average of 474 hospitals were
selected for the survey. Of these,

an average of 373 hospitals were
deemed eligible, with 294 ultimately
participating, resulting in an average
unweighted response rate of 78.5%.
The NCHS Ethics Review Board
approves NHAMCS each year,
waiving the need for obtaining
patients’ informed consent and the
authorization to disclose medical
records by health care providers.
Our study focused on the visits of
patients aged >18 years. We adhered
to the STROBE (Strengthening the
Reporting of Observational Studies in
Epidemiology) guidelines specifically
designed for cross-sectional
studies.!® This study was exempt
from institutional review board
approval owing to the utilization of
de-identified, publicly available data.

Measures. OUD visits. We included all
visits of patients aged >18 years with
the International Classification of
Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM) code F11,
F11.1-F11.9 and created an indicator
variable for OUD visits.

Opioid-related visits. We defined
opioid-related visits by including all
OUD visits (F11, F11.1-F11.9) along
with the code for adverse effect/
overdose of opioids (T40.0-T40.4
and T40.6) following the diagnosis
code groupings of the Clinical
Classifications Software Refined
(CCSR) system, maintained by the
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Healthcare Cost and Utilization
Project.1*15

Buprenorphine visits. Visits involving
opioid prescriptions are identified
using the Drug Therapeutic Category
Level 3 codes for narcotic analgesics
(code 060) and narcotic analgesic
combinations (code 191).
Buprenorphine visits were further
specified into visits involving
accompanying diagnosis of OUD
ICD-10-CM codes used above.

Naloxone at discharge in OUD visits.
Naloxone was defined by medication
codes 20310 and 60995; all visits
with OUD in which naloxone was
prescribed at discharge were included
in this measure.

Sociodemographic attributes and
disposition. Sociodemographic
variables of visits with the ICD-10-CM
diagnostic code for OUD (F11 series)
for the period 2016—-2021 included
the following:

1. Age (18-44, 45-64, or 65+),
sex, race/ethnicity (non-
Hispanic white, non-Hispanic
black, Hispanic, or other), and
census region of residence
(Northeast, Midwest, South, or
West).

2. Primary source of health insurance
coverage (private, Medicare,
Medicaid, self-pay, or other).

Furthermore, the disposition of
the visits was also extracted.
Sociodemographic data were

presented as an unweighted number
in the sample and a weighted
percentage.

Data analysis. For 20162021,
the survey data were divided into
3 periods: 2016-2017,2018-2019,
and 2020-2021. We combined data
from 2 consecutive years to enhance
the reliability of population estimates.
Total adult visits, visits associated with
OUD, opioid-related visits, visits with
opioid prescriptions, buprenorphine
visits, and visits where naloxone was
administered at discharge for OUD
were compared within the periods
2016-2017,2018-2019, and
2020—2021 using chi-square tests
with the Rao and Scott adjustment
at a significance level of 0.05. Post hoc
pairwise group comparisons were
made using the Bonferroni correction.

Subsequently, we analyzed all
opioid-related visits from 2016 to
2021 for their sociodemographic
characteristics, reporting both the
unweighted numbers and weighted
percentages. The survey data were
analyzed using the sample weight,
adjusted for factors such as survey
nonresponse, geographic region,
and whether the location was urban
or rural. This adjustment, carried out
by the NCHS, aimed to provide
unbiased national estimates of the
frequency, percentages, and
characteristics of ED visits.

Given the complexity of the
survey’s sampling design, we used
IBM SPSS version 28, which
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includes a complex sampling
module, to calculate sampling errors
and confidence intervals. This
approach considers the clustered
nature of the sample. Population
estimates were produced only
when there was a minimum of

30 unweighted sample visits, a
relative standard error of less than
30%, and an item nonresponse rate
of below 30%. As per the NCHS
guidelines for analyzing NHAMCS
data, all numerical estimates were
rounded to the nearest thousand.

Results

Between 2016 and 2021, the
study examined 83,941 sampled
medical visits involving adults
aged >18 years, representing an
estimated 655 million health care
encounters. Of these, 407 visits were
diagnosed with OUD, translating to
approximately 2.4 million weighted
visits. A statistically significant
decline in visits diagnosed with
OUD was observed in 2020-2021
compared with 2016-2017 (P =
.009, adjusted P value after
Bonferroni correction = .017).
However, there was no statistically
significant decline in opioid-related
visits in 2020-2021 compared with
previous years (Table 1).

During the study period, there
was a notable decline in opioid
prescription visits that reached
statistical significance. Concurrently,
there was a marked escalation in

Table 1.
Trends in Buprenorphine and Naloxone Prescriptions for Adults Diagnosed With OUD in EDs:
2016-2021
2016-2017 2018-2019 2020-2021
Weighted visits Weighted visits Weighted visits
(SE) in (SE) in (SE) in

Variable N thousands N thousands N thousands
Adult visits (aged 218 y) 28,035 218,724 (13,086) 30,726 216,595 (11,905) 25,180 219,344 (15,669)
Opioid-related visits 207 1,368 (144) 242 1,399 (128) 165 1,094 (131)
0UD visits 144 1,008 (121) 158 823 (89) 105 618 (87)
Opioid prescription visits 7,376 60,253 (4,063) 5,928 45,001 (3,232) 4,260 39,221 (3,469)
Buprenorphine visits 16 nc 45 186 (33) 48 336 (108)
Buprenorphine visits for OUD 3 nc 14 nc 12 nc
Naloxone at discharge in OUD visits 3 nc 4 12

Abbreviations: ED = emergency department, nc = population-based reliable estimate cannot be made due to sample size <30 or relative standard error >30% or item

nonresponse rate >30%, OUD = opioid use disorder.
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the issuance of buprenorphine
prescriptions within the sample
population. Specifically, the count

of visits involving buprenorphine
prescriptions increased 3-fold, from
16 visits in the period 2016-2017 to
48 visits in 2020-2021 (Table 1).
Additionally, within visits
categorized under OUD,
buprenorphine prescriptions rose
from 3 visits in the period
2016-2017 to 12 visits in 2020-2021
(Table 1).

Regarding the proportion of
weighted buprenorphine visits within
the overall opioid visits, the data
indicate an increment from 0.4% in
the period 2018-2019 to 0.8% in
2020-2021. Although this increase

Table 2.

did not achieve statistical
significance.

Additionally, among the
407 visits diagnosed with OUD,
only 19 had naloxone prescribed
at discharge. Demographically,
57.7% of the visits diagnosed
with OUD involved males.
Approximately 75% of the
cases were individuals aged
between 18 and 44 years.
Further, 90% of these visits
occurred in metropolitan
statistical areas (Table 2). As
per the NCHS guidelines,
population estimates or weighted
percentages were not calculated
where the sample size was less
than 30.

Sociodemographic Attributes of ED Visits Involving Patients With
OUD: A 6-Year Overview (2016—-2021)

Sociodemographic variables

No. of visits in the sample (weight visit percentage)

Sex
Male
Female
Age group, y
18-44
45-64
265
Insurance
Private insurance
Medicare
Medicaid®
Self-pay
Other
Race/ethnicity
White
Black
Hispanic
Other
Rural/urban
MSA
Non-MSA
Geographic region
Northeast
Midwest
South
West
Disposition
Return to physician clinic
Admitted to hospital
Return to emergency department
No follow-up planned
Left against recommendation
Transfer to psychiatric hospital

2t includes CHIP or other state-based insurance.

256 (57.7)
156 (42.3)

277 (74.1)
110 (18.5)
20

55 (12.3)
51(11.3)

200 (49.0)
32(1.1)
69 (20.3)

249 (65.6)
85 (16.1)
63 (17.6)

10

380 (90.4)
27

103 (17.5)

81(20.6)
108 (27.0)
15 (34.8)

230 (59.5)
65 (15.1)
42 (12.0)
42 (6.8)

28
16

Abbreviations: ED = emergency department, MSA = metropolitan statistical area, OUD = opioid use disorder.
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Discussion

Our study reveals a puzzling
discrepancy: a decline in ED visits for
OUD between 2016 and 2021,
contrasting starkly with the
escalation in opioid overdose
fatalities, a crisis worsened by the
COVID-19 pandemic.'*'” Previous
research indicated an increase in fatal
overdoses, most of which were
opioid-related during the COVID-19
pandemic.'® We hypothesize that
several factors may contribute to
this incongruity. First, the COVID-
19 pandemic substantially altered
health care delivery worldwide,
presenting unprecedented
challenges in 2020—2021 that may
have compromised the efficacy of
OUD screenings in the ED.
Additionally, the high-stress nature of
EDs could impede comprehensive
OUD screening and diagnosis.

As previously reported, all-cause
ED visits and substance use
disorder—related visits initially
decreased during the pandemic,
which may have accounted for our
findings.'*

Our data indicate that although
OUD-specific visits decreased in
2020-2021, overall opioid-related
visits (combined OUD and overdose
cases) did not significantly decline.
This suggests that the reduction
in OUD visits might have been
counterbalanced by a surge in opioid
overdose visits, resulting in a stable
rate of overall opioid-related ED
interactions.

Prior research suggests that a
staggering 80% of patients with OUD
remain untreated due to factors such
as restricted access to health care
providers, societal stigma, and
inflexible insurance policies.!*?° EDs
often serve as the initial health care
touchpoint for this underserved
population, who commonly face
additional challenges such as limited
health care access, underinsurance,
and co-occurring mental or housing
issues.?! These patients generally
present with more severe conditions
requiring intensive treatment.”
Alarmingly, approximately 5% of
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patients admitted to EDs for nonfatal
overdoses succumb within a year,
with one-fifth of these fatalities
occurring within the first month.*
These findings emphasize the

critical need for enhancing OUD
screening, detoxification, and
treatment initiation protocols in ED
settings.

Evidence supports medication-
based treatment for OUD with or
without counseling.??-?* Initiating
buprenorphine therapy in the ED
and ensuring treatment continuity
has been strongly correlated with
improved patient outcomes.>%2526
Despite proven benefits,
buprenorphine prescription in EDs
remains low.!* However, an in-depth
analysis of the trend of
buprenorphine prescriptions,
particularly in the ED context in
OUD, had not been previously
conducted.

Buprenorphine prescription visits
increased in 2020—2021 compared
with 2018-2019. In the sample,
buprenorphine prescriptions among
OUD patients increased from 1 in 48 in
2016—-2017 to roughly 1 in 9 in
2020-2021. However, the limited
sample size often prevented reliable
trend analysis at the population level.
It is also important to note that
several confounding factors could
influence these results. For example,
patients with mild OUD or those
already on opioid antagonist
treatments may not qualify for
buprenorphine. Moreover,
contraindicating factors such as recent
methadone use, liver disease, altered
mental status, impending surgeries,
or concurrent use of alcohol or
benzodiazepines add complexity to
the clinician’s decision-making
process in EDs. These factors
necessitate an in-depth patient
assessment to weigh the risks and
benefits of initiating buprenorphine
treatment, particularly given the often
severe conditions encountered in
the ED.

Initiating buprenorphine for
eligible OUD patients, followed by
consistent follow-up, is crucial for
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relapse prevention. In our study,
about 7% of OUD patients had no
planned follow-up, and 12% were
instructed to return to the ED if
necessary. Additionally, 28 patients
left either before completing
treatment or against medical advice.
These statistics indicate an unmet
need that could reduce recurrent ED
visits for OUD or overdose if
addressed. Moreover, around 60% of
patients were advised to follow up
with an outpatient provider.
Implementing a system to ensure
such follow-up could significantly
aid in the long-term care of these
patients. These measures can help
minimize opioid-related repeat ED
visits. These issues highlight the
need for targeted strategies to expand
ED-initiated buprenorphine
treatment.

The distribution of naloxone in
EDs is a scientifically validated
harm reduction measure that is
practical to implement and
generally accepted by patients.?”-»
However, its widespread adoption in
EDs remains constrained.*® Our
study indicates that among our
sample, the rate of naloxone
prescriptions upon discharge for
patients diagnosed with OUD
increased from 3 visits in the
period 2016—2017 to 12 visits in
2020-2021. Despite this increase, the
overall rate remains suboptimal:

19 of 407 patients with OUD in the
sample studied between 2016 and
2021 were discharged with naloxone.

Our study also found
demographic trends to be broadly
consistent with existing literature.
Most patients were male
(approximately 57%), and 90% were
from urban or metropolitan areas.
The predominant age group for
presentation was 18—44 years.

It is crucial to recognize the
limitations of our study to gain a
nuanced understanding of its
scope and potential implications.
One primary limitation concerns
generalizability, as our study’s
results apply exclusively to
patients treated in nonfederal,
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general, and short-stay hospitals in
the United States. Therefore, the
findings may not apply to
populations seeking health care in
federal hospitals, specialized
clinics, or health care systems in
other nations. Additionally, the
restricted sample size in specific
subgroups limits our capacity to
produce statistically significant
national estimates, warranting
larger datasets in future research.
Another constraint arises from the
characteristics of the NHAMCS
dataset, which registers visits rather
than individual patients,
potentially leading to data
duplication and confounding
results. Our dataset also lacks
details about the dosage of
buprenorphine and its association
with specific diagnoses, making it
unclear whether the medication
was prescribed for conditions such
as pain or OUD in cases featuring
comorbidities. Lastly, there is a
need for targeted research to
identify specific patient
demographics that could most
benefit from buprenorphine
induction in EDs. Addressing these
limitations in future research could
significantly enhance the
comprehensiveness and robustness
of analyses on self-harm in ED
settings.

Conclusion

Our study highlights key
trends in OUD management
in EDs, including a rise in
buprenorphine and naloxone use.
However, the unmet need remains
substantial, especially given the
decrease in OUD-related ED visits
amid rising opioid fatalities. These
findings urgently call for improved
OUD screening and diagnosis
in EDs.
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