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Background: Veterans are twice as likely to experience a fatal
opioid overdose compared with their civilian counterparts.
Recognition has increased that effective opioid overdose
prevention likely requires a holistic approach that addresses
the biopsychosocial factors contributing to opioid-related
morbidity and mortality.
Methods: This retrospective descriptive study includes
veterans who were administered naloxone for treatment of
opioid overdose in the emergency department at Veterans
Affairs San Diego Healthcare System from July 1, 2013
through April 1, 2017. Subjects were excluded if they received
palliative/hospice care or were lost to follow-up, if there was
documented lack of response to naloxone administration, and
if overdose occurred secondary to inpatient administration of
opioids. Data were collected via chart review.
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Results: Thirty-five patients were included in this study. At
the time of nonfatal opioid overdose, 29 (82.9%) had an
active opioid prescription, and the mean morphine equivalent
daily dose (MEDD) was 117 mg. Thirty-three (94.3%) had
comorbid psychiatric disorders and 20 (57.1%) had substance
use disorders. Within 6 months following overdose, subjects
received care from mental health (45.5%), addiction treatment
services (50.0%), and pain management (40.0%). Documented
repeat overdose occurred in 4 patients.
Conclusions: This study may aid in the identification of
potential areas for improvement in the prevention of opioid
overdose and opioid-related mortality among veterans.
Interventions designed to improve access to, engagement,
and retention in effective care are pivotal for addressing the
opioid epidemic as it evolves.

he number of opioid-related overdose
deaths in the United States is estimated to have increased 6-fold over
the past 2 decades.1 In 2017, more than
two-thirds of drug overdose deaths involved opioids, yielding a mortality rate of
14.9 per 100,000.2 Not only does the opioid
epidemic currently pose a significant public
health crisis characterized by high morbidity and mortality, but it is also projected to
worsen in coming years. According to Chen
and colleagues, opioid overdose deaths are
estimated to increase by 147% from 2015 to
2025.3 That projects almost 82,000 US deaths
annually and > 700,000 deaths in this period—even before accounting for surges in
opioid overdoses and opioid-related mortality
coinciding with the COVID-19 pandemic.3,4
As health systems and communities globally struggle with unprecedented losses and
stressors introduced by the pandemic, emerging data warrants escalating concerns with
regard to increased vulnerability to relapse
and overdose among those with mental
health and substance use disorders (SUDs).
In a recent report, the American Medical Association estimates that opioid-related deaths
have increased in more than 40 states with
the COVID-19 pandemic.4
Veterans are twice as likely to experience
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a fatal opioid overdose compared with their
civilian counterparts.5 While several risk
mitigation strategies have been employed
in recent years to improve opioid prescribing and safety within the US Department of
Veterans Affairs (VA), veterans continue to
overdose on opioids, both prescribed and
obtained illicitly.6 Variables shown to be
strongly associated with opioid overdose risk
include presence of mental health disorders,
SUDs, medical conditions involving impaired
drug metabolism or excretion, respiratory
disorders, higher doses of opioids, concomitant use of sedative medications, and history of overdose.6-8 Many veterans struggle
with chronic pain and those prescribed high
doses of opioids were more likely to have comorbid pain diagnoses, mental health disorders, and SUDs.9 Dashboards and predictive
models, such as the Stratification Tool for
Opioid Risk Mitigation (STORM) and the
Risk Index for Overdose or Serious Opioidinduced Respiratory Depression (RIOSORD),
incorporate such factors to stratify overdose
risk among veterans, in an effort to prioritize high-risk individuals for review and provision of care.6,10,11 Despite recent recognition
that overdose prevention likely requires a holistic approach that addresses the biopsychosocial factors contributing to opioid-related
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morbidity and mortality, it is unclear whether
veterans are receiving adequate and appropriate treatment for contributing conditions.
There are currently no existing studies that describe health service utilization
(HSU), medication interventions, and rates
of opioid-related adverse events (ORAEs)
among veterans after survival of a nonfatal
opioid overdose (NFO). Clinical characteristics of veterans treated for opioid overdose
at a VA emergency department (ED) have
previously been described by Clement and
Stock.12 Despite improvements that have
been made in VA opioid prescribing and
safety, knowledge gaps remain with regard
to best practices for opioid overdose prevention. The aim of this study was to characterize HSU and medication interventions
in veterans following NFO, as well as the
frequency of ORAEs after overdose. The
findings of this study may aid in the identification of areas for targeted improvement in
the prevention and reduction of opioid overdoses and adverse opioid-related sequelae.
METHODS

This retrospective descriptive study was conducted at VA San Diego Healthcare System
(VASDHCS) in California. Subjects included
were veterans administered naloxone in the
ED for suspected opioid overdose between
July 1, 2013 and April 1, 2017. The study
population was identified through data retrieved from automated drug dispensing systems, which was then confirmed through
manual chart review of notes associated
with the index ED visit. Inclusion criteria
included documented increased respiration
or responsiveness following naloxone administration. Subjects were excluded if they
demonstrated lack of response to naloxone,
overdosed secondary to inpatient administration of opioids, received palliative or hospice care during the study period, or were
lost to follow-up.
Data were collected via retrospective chart
review and included date of index ED visit,
demographics, active prescriptions, urine
drug screen (UDS) results, benzodiazepine
(BZD) use corroborated by positive UDS or
mention of BZD in index visit chart notes,
whether overdose was determined to be a suicide attempt, and naloxone kit dispensing.
Patient data was collected for 2 years follow-
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TABLE 1 Demographics at Time of Overdose (N = 35)
Characteristics

Results

Sex, No. (%)
Male
Female

33 (94.3)
2 (5.7)

Age, mean, y

59.8

Race/ethnicity, No. (%)
White
Black
Asian
American Indian or Alaska Native
Hispanic/ Latino
Not Hispanic/Latino

28 (80.0)
6 (17.1)
1 (2.9)
3 (8.6)
6 (17.1)
29 (82.9)

Comorbid diagnoses, No. (%)
Mental health disorders
Substance use disorder
Renal impairment
Obesity
Respiratory disorder
Congestive heart failure
Cancer

33 (94.3)
20 (57.1)
19 (54.3)
15 (42.9)
15 (42.9)
9 (25.7)
2 (5.7)

Active opioid prescriptions, No. (%)
US Department of Veterans Affairs issued, No.
Morphine equivalent daily dose, mean, mg

29 (82.9)
21
117

Active benzodiazepine prescriptions, No. (%)

6 (17.1)

Urine drug screens, No. (%)

28 (80.0)

Positive screen, No.
Opioid
Benzodiazepine
Amphetamine
Cocaine
Tetrahydrocannabinol
Alcohol

24
12
5
2
7
5

Medication-assisted substance use treatment, No. (%)

7 (20.0)

ing overdose, including: ORAEs; ED visits;
hospitalizations; repeat overdoses; fatal overdose; whether subjects were still alive; followup visits for pain management, mental health,
and addiction treatment services; and visits
to the psychiatric emergency clinic. Clinical
characteristics, such as mental health disorder
diagnoses, SUDs, and relevant medical conditions also were collected. Statistical analysis
was performed using Microsoft Excel and included only descriptive statistics.
RESULTS

Ninety-three patients received naloxone in the
VASDHCS ED. Thirty-five met inclusion criteria and were included in the primary analysis.
All subjects received IV naloxone with a mean
0.8 mg IV boluses (range, 0.1-4.4 mg).
Most patients were male with a mean age
of 59.8 years (Table 1). Almost all overdoses
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TABLE 2 Interventions and
Opioid-Related Adverse Events
Within 2 Years Following Overdose
Characteristics

Results

Opioid prescriptions, No. (%)
Discontinued
Time to discontinuation, mean, mo
Decreased
Time to decrease, mean, mo
Increased

21
9 (42.9)
11.6
18 (85.7)
3.6
4 (19.0)

Benzodiazepine prescription, No.
Discontinued

4
2 (50.0)

Medication-assisted treatment initiated

2 (5.7)

Dispensed naloxone kit

7 (20.0)

Opioid-related adverse events
Emergency department visit
Hospitalization
Repeat overdose
All-cause mortality

11 (31.4)
2 (5.7)
6 (17.1)
4 (11.4)
5 (14.3)

were nonintentional except for 3 suicide attempts that were reviewed by the Suicide
Prevention Committee. Three patients had
previously been treated for opioid overdose
at the VA with a documented positive clinical
response to naloxone administration.
At the time of overdose, 29 patients
(82.9%) had an active opioid prescription. Of
these, the majority were issued through the
VA with a mean 117 mg morphine equivalent daily dose (MEDD). Interestingly, only
24 of the 28 patients with a UDS collected
at time of overdose tested positive for opioids, which may be attributable to the use
of synthetic opioids, which are not reliably
detected by traditional UDS. Concomitant
BZD use was involved in 13 of the 35 index
overdoses (37.1%), although only 6 patients
(17.1%) had an active BZD prescription at
time of overdose. Seven patients (20.0%)
were prescribed medication-assisted treatment (MAT) for opioid use disorder (OUD),
with all 7 using methadone. According to VA
records, only 1 patient had previously been
dispensed a naloxone kit at any point prior to
overdosing. Mental health and SUD diagnoses frequently co-occurred, with 20 patients
(57.1%) having at least 1 mental health condition and at least 1 SUD.
Rates of follow-up varied by clinician type in the 6 months after NFO (Figure). Of those with mental health disorders,
15 patients (45.5%) received mental health
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services before and after overdose, while
8 (40.0%) and 10 (50.0%) of those with SUDs
received addiction treatment services before
and after overdose, respectively. Seven patients
presented to the psychiatric emergency clinic
within 6 months prior to overdose and 5 patients within the 6 months following overdose.
Of patients with VA opioid prescriptions,
within 2 years of NFO, 9 (42.9%) had their
opioids discontinued, and 18 (85.7%) had
MEDD reductions ranging from 10 mg to
150 mg (12.5-71.4% reduction) with a mean
of 63 mg. Two of the 4 patients with active
BZD prescriptions at the time of the overdose event had their prescriptions continued.
Seven patients (20.0%) were dispensed naloxone kits following overdose (Table 2).
Rates of ORAEs ranged from 0% to 17%
with no documented overdose fatalities. Examples of AEs observed in this study included ED visits or hospitalizations involving
opioid withdrawal, opioid-related personality
changes, and opioid overdose. Five patients
died during the study period, yielding an allcause mortality rate of 14.3% with a mean
time to death of 10.8 months. The causes of
death were largely unknown except for 1 patient, whose death was reportedly investigated as an accidental medication overdose
without additional information.
Repeat overdose verified by hospital records occurred in 4 patients (11.4%) within
2 years. Patients who experienced a subsequent overdose were prescribed higher
doses of opioids with a mean MEDD among
VA prescriptions of 130 mg vs 114 mg for
those without repeat overdose. In this group,
3 patients (75.0%) also had concomitant
BZD use, which was proportionally higher
than the 10 patients (32.3%) without a subsequent overdose. Of note, 2 of the 4 patients
with a repeat overdose had their opioid doses
increased above the MEDD prescribed at the
time of index overdose. None of the 4 subjects who experienced a repeat overdose were
initiated on MAT within 2 years according to
VA records.
DISCUSSION

This retrospective study is representative of
many veterans receiving VA care, despite the
small sample size. Clinical characteristics observed in the study population were generally
consistent with those published by Clement
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and Stock, including high rates of medical
and psychiatric comorbidities.12 Subjects in
both studies were prescribed comparable dosages of opioids; among those prescribed opioids but not BZDs through the VA, the mean
MEDD was 117 mg in our study compared
with 126 mg in the Clement and Stock study.
Since implementation of the Opioid Safety
Initiative (OSI) in 2013, opioid prescribing
practices have improved nationwide across
VA facilities, including successful reduction in
the numbers of patients prescribed high-dose
opioids and concurrent BZDs.13
Despite the tools and resources available
to clinicians, discontinuing opioid therapy
remains a difficult process. Concerns related
to mental health and/or substance-use related
decompensations often exist in the setting
of rapid dose reductions or abrupt discontinuation of opioids.6 Although less than
half of patients in the present study with an
active opioid prescription at time of index
overdose had their opioids discontinued
within 2 years, it is reassuring to note the
much higher rate of those with subsequent
decreases in their prescribed doses, as well
as the 50% reduction in BZD coprescribing.
Ultimately, these findings remain consistent
with the VA goals of mitigating harm, improving opioid prescribing, and ensuring the
safe use of opioid medications when clinically appropriate.
Moreover, recent evidence suggests that
interventions focused solely on opioid prescribing practices are becoming increasingly
limited in their impact on reducing opioidrelated deaths and will likely be insufficient
for addressing the opioid epidemic as it continues to evolve. According to Chen and colleagues, opioid overdose deaths are projected
to increase over the next several years, while
further reduction in the incidence of prescription opioid misuse is estimated to decrease overdose deaths by only 3% to 5.3%.
In the context of recent surges in synthetic
opioid use, it is projected that 80% of overdose deaths between 2016 and 2025 will be
attributable to illicit opioids.3 Such predictions underscore the urgent need to adopt
alternative approaches to risk-reducing measures and policy change.
The increased risk of mortality associated with opioid misuse and overdose is
well established in the current literature.
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However, less is known regarding the rate of
ORAEs after survival of an NFO. Olfson and
colleagues sought to address this knowledge gap by characterizing mortality risks
in 76,325 US adults within 1 year following NFO.14 Among their studied population, all-cause mortality occurred at a rate
of 778.3 per 10,000 person-years, which
was 24 times greater than that of the general
population. This emphasizes the need for
the optimization of mental health services,
addiction treatment, and medical care for
these individuals at higher risk.
Limitations

Certain factors and limitations should be
considered when interpreting the results of
this study. Given that the study included
only veterans, factors such as the demographic and clinical characteristics more
commonly observed among these patients
should be taken into account and may
in turn limit the generalizability of these
findings to nonveteran populations. Another major limitation is the small sample
size; the study period and by extension,
the number of patients able to be included
in the present study were restricted by the
availability of retrievable data from automated drug dispensing systems. Patients
without documented response to naloxone were excluded from the study due
to low clinical suspicion for opioid overdose, although the possibility that the dose
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administered was too low to produce a robust clinical response cannot be definitively
ruled out. The lack of reliable methods to
capture events and overdoses treated outside of the VA may have resulted in underestimations of the true occurrence of
ORAEs following NFO. Information regarding naloxone administration outside VA facilities, such as in transport to the hospital,
self-reported, or bystander administration,
was similarly limited by lack of reliable
methods for retrieving such data and absence of documentation in VA records. Although all interventions and outcomes
reported in the present study occurred
within 2 years following NFO, further conclusions pertaining to the relative timing of
specific interventions and ORAEs cannot
be made. Lastly, this study did not investigate the direct impact of opioid risk mitigation initiatives implemented by the VA in
the years coinciding with the study period.
Future Directions

Despite these limitations, an important
strength of this study is its ability to identify
potential areas for targeted improvement and
to guide further efforts relating to the prevention of opioid overdose and opioid-related
mortality among veterans. Identification of
individuals at high risk for opioid overdose
and misuse is an imperative first step that allows for the implementation of downstream
risk-mitigating interventions. Within the VA,
several tools have been developed in recent
years to provide clinicians with additional resources and support in this regard.6,15
No more than half of those diagnosed
with mental health disorders and SUDs
in the present study received outpatient follow-up care for these conditions
within 6 months following NFO, which
may suggest high rates of inadequate
treatment. Given the strong association
between mental health disorders, SUDs,
and increased risk of overdose, increasing
engagement with mental health and addiction treatment services may be paramount
to preventing subsequent ORAEs, including repeat overdose.6-9,11
Naloxone kit dispensing represents another area for targeted improvement. Interventions may include clinician education
and systematic changes, such as imple-
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menting protocols that boost the likelihood
of high-risk individuals being provided
with naloxone at the earliest opportunity.
Bystander-administered naloxone programs
can also be considered for increasing naloxone access and reducing opioid-related
mortality.16
Finally, despite evidence supporting the
benefit of MAT in OUD treatment and reducing all-cause and opioid-related mortality after NFO, the low rates of MAT
observed in this study are consistent with
previous reports that these medications remain underutilized.17 Screening for OUD,
in conjunction with increasing access to and
utilization of OUD treatment modalities, is
an established and integral component of
overdose prevention efforts. For VA clinicians, the Psychotropic Drug Safety Initiative
(PDSI) dashboard can be used to identify patients diagnosed with OUD who are not yet
on MAT.18 Initiatives to expand MAT access
through the ED have the potential to provide life-saving interventions and bridge care
in the interim until patients are able to become established with a long-term health
care practitioner.19
CONCLUSIONS

This is the first study to describe HSU, medication interventions, and ORAEs among veterans who survive NFO. Studies have shown
that veterans with a history of NFO are at increased risk of subsequent AEs and premature death.6,7,10,14 As such, NFOs represent
crucial opportunities to identify high-risk individuals and ensure provision of adequate
care. Recent data supports the development of a holistic, multimodal approach focused on adequate treatment of conditions
that contribute to opioid-related risks, including mental health disorders, SUDs, pain
diagnoses, and medical comorbidities.3,14
Interventions designed to improve access,
engagement, and retention in such care
therefore play a pivotal role in overdose prevention and reducing mortality.
Although existing risk mitigation initiatives have improved opioid prescribing
and safety within the VA, the findings of
this study suggest that there remains room
for improvement, and the need for wellcoordinated efforts to reduce risks associated with both prescribed and illicit opioid
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use cannot be overstated. Rates of overdose deaths not only remain high but are
projected to continue increasing in coming
years, despite advances in clinical practice
aimed at reducing harms associated with
opioid use. The present findings aim to
help identify processes with the potential to
reduce rates of overdose, death, and adverse
sequelae in high-risk populations. However,
future studies are warranted to expand on
these findings and contribute to ongoing efforts in reducing opioid-related harms and
overdose deaths. This study may provide
critical insight to inform further investigations to guide such interventions and highlight tools that health care facilities even
outside the VA can consider implementing.
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