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Abstract

Deaths due to overdose and suicide together comprise an urgent public health challenge. Using Veterans Health Administration
(VHA) electronic health records, we identified patients with high-risk emergency department (ED) visits related to suicidality or
overdose between January 2010 and September 2019 using diagnostic codes from the International Classification of Diseases. We calculated
standardized mortality ratios (SMR) for 90-day all-cause and cause-specific mortality associated with high-risk VHA ED visits compared
with other VHA ED users, all VHA users, and the US general population. Among 20382 060 ED visits from 3 705 984 unique Veterans, we
identified 318 950 high-risk ED visits. The 90-day all-cause mortality rate among Veterans with high-risk ED visits was 2.81 times the
expected rate (95% CI, 2.72-2.92) for other VHA ED users after adjusting for sex, race, and age. Rates remained elevated compared to
all VHA users and the US general population. By race, mortality rates were markedly elevated among veterans identified as Asian or
Pacific Islander (SMR = 3.50, 95% CI, 2.86-4.24) compared to other VHA ED users. The 90-day cause-specific SMRs were most pronounced
for suicide, overdose, and accidents or unintentional self-harm. These results suggest that high-risk ED visits should trigger assertive,

continued mental health care directed at reducing acute mortality through structured suicide prevention programs.
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Introduction

Deaths due to overdose and suicide together comprise an urgent
public health challenge in the United States with significant
individual, societal, and economic costs associated.!** Suicidal
behaviors and substance use disorder often co-occur.*® Opioid
use disorder (OUD) exhibits a particularly strong association
with suicidality®’ There is increasing recognition that some
opioid overdose deaths classified as unintentional may have
a suicidal component?®°® prompting some scholars to argue
that fatalities related to overdose should also be coded as
suicides to better capture the burden of self-injury mortality.'
Indeed, people who use opioids are 14 times more likely to
die by suicide compared to the general population,'*? and
individuals with OUD who survive an opioid overdose remain
at significantly elevated risk for repeat, fatal opioid overdose®®
and completed suicide > compared with the general popula-
tion. Identifying possible points of intervention to avert these
deaths constitutes a critical priority for health care and public
health systems.

In the United States, military Veterans have emerged as a
particularly high-risk population for both fatal overdose and sui-
cide.'®V Post-traumatic stress disorder (PTSD), which is highly

prevalent among Veterans, is associated with suicide mortality
risk particularly when symptoms are severe.'®:'° Historically high
rates of opioid analgesic use for chronic pain and service-related
injuries for Veterans increases risk for fatal and nonfatal over-
dose,”®?! and Veterans further exhibit high rates of comorbid
mental health disorders including suicidality.?’-?* Prior research
also finds that opioid risk behavior—as measured using a vali-
dated scale that captures adherence, alternate administrations,
solitary use, nonprescribed use, and concurrent use—is increased
among Veterans experiencing suicidal ideation and depression.”®
Recent cross-sectional evidence further suggests that Veterans
who screen positive for suicidality in the emergency department
(ED) setting are at higher risk for subsequent suicide than those
screened in ambulatory settings.”® Although the Veterans Health
Administration (VHA) has strengthened its mental health services
since 2004, including specific programs for suicide prevention,?”’
suicide rates within the VHA have not fallen.”® As prior research
suggests that brief behavioral interventions and follow-up contact
following ED can significantly reduce the risk of subsequent com-
pleted suicide,” an understanding of the risk of death following
ED visits related to suicidality and overdose among VHA users is
essential.
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The present study builds on prior literature that demonstrates
a clear relationship between suicidality and overdose, unique vul-
nerability among Veterans, and particularly those seeking treat-
ment in emergency department settings. We examine the rates
of all-cause and cause-specific mortality among US Military Vet-
erans presenting to a VHA ED with a “high-risk” visit related
to suicidal ideation, nonfatal intentional self-harm, or overdose.
To better quantify mortality risk associated with these high-risk
ED visits, our analysis leverages 3 distinct comparator groups:
(1) other VHA ED visits not deemed to be high risk; (2) all VHA
users; and (3) members of the US general population. If ED visits
by high-risk patients are associated with near-term mortality risk,
these visits may represent an essential opportunity for intensive
within-encounter and postdischarge interventions.

Methods

Veteran data was extracted from the VHA Corporate Data Ware-
house (CDW), which contains information on patient encounters
(including ED visits), patient demographics, and unique identifier.
We identified all patients who received care at a VHA ED who
presented for a high-risk visit related to suicidality (ideation
or attempted suicide) or overdose between January 2010 and
September 2019 who did not die the day of their visit. High-
risk visits were identified using diagnostic codes from the Inter-
national Classification of Diseases Ninth Revision (ICD-9) and Tenth
Revision (ICD-10) (Table S1). Covariates derived from the VHA
CDW included age, sex (male, female, unknown), and race (Amer-
ican Indian or Alaska Native, Asian, Black, White).>* Veterans of
Hispanic and non-Hispanic origin were included in each racial
category. We excluded Veterans of other, unknown, or missing
race, and our analysis was further restricted to ages 20-99 years.

The primary outcome of interest was all-cause mortality within
90 days of a high-risk ED visit, which was ascertained via the
CDC National Death Index Plus. As a secondary outcome, we
examined cause-specific mortality within 90 days of a high-risk
ED visit for the top ten causes of death classified based on
diagnostic codes from the ICD-10 code as follows: diseases of the
heart, malignant neoplasms, drug overdose, intentional self-harm
(suicide), accidents and unintentional injuries, chronic lower res-
piratory diseases, diabetes mellitus, chronic liver disease and cir-
rhosis, cerebrovascular diseases, nephritis, nephrotic syndrome,
and nephrosis (Table S2).

Statistical analysis

We calculated standardized mortality ratios (SMRs) for 90-day
all-cause mortality associated with high-risk ED visits. The SMR
contrasts the number of observed deaths among Veterans with a
high-risk ED visit to the number of deaths that would be expected
if Veterans with a high-risk ED visit had the same risk of death as
the referent population. For our analysis, we specified 3 referent
populations: (1) other VHA ED visits not deemed to be high risk;
(2) all VHA users; and (3) members of the US general population.
We anticipate that of the referent populations included, Veter-
ans with VHA ED visits not deemed to be high-risk during the
study period may also experience increased all-cause and cause-
specific mortality risk and therefore represent the closest com-
parator group to Veterans with high-risk ED visits. We additionally
include analysis that specify all VHA users and members of the US
general population to further characterize the magnitude of all-
cause and cause-specific mortality risk associated with high-risk
ED visits among US Veterans. Data for each referent population
were derived for the same time period as high-risk VHA users
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(2010-2019) and restricted to the same strata of age, sex, and
race represented by Veterans with a high-risk ED visit during this
period.

The expected mortality rate was calculated for each referent
population within strata defined by sex, 5-year age group, and
race. For all estimated SMRs, we calculated the 95% Cis using the
Byar approximation.*! For the US general population, we obtained
age-, sex-, and race-specific mortality rates among the US general
population over the period of interest from the CDC Wide-ranging
Online Data for Epidemiology Research (WONDER) data portal.
Because CDC WONDER data are a census of deaths in the US
population, they include individuals receiving care through the
VHA. CDC WONDER are expressed in person-years; and therefore
to obtain the expected number of deaths in the VHA high-risk
population (within 90 days of an ED visit), we scaled the mortality
rates by 90 per 365.25 to be consistent with analyses for the other
2 referent populations and to match the person-time at risk.

We conducted the following secondary analyses. First, to exam-
ine heterogeneity within key population subgroups, we estimated
SMRs for all-cause mortality associated with high-risk ED visits
within strata defined by race. Second, we examined the rates of
cause-specific mortality associated with high-risk VHA ED visits
for the top 10 causes of death. Finally, we examined secular
trends over the study period by estimating the SMR for all-cause
mortality associated with high-risk VHA ED visits for each calen-
dar year of follow-up. In a sensitivity analysis, we restricted our
analytic sample to the first ED visit when Veterans had multiple
ED times within 90 days. All analyses were conducted using R
Statistical Software Version 4.3.2 (R Foundation for Computing,
Vienna, Austria).

Results

Among 20382060 ED visits from 3705984 unique Veterans, we
identified 318950 high-risk VHA ED visits related to suicidality
or overdose among 179917 unique Veterans. We excluded 138
Veterans with unknown age or age >100 years (0.1%), 8550 Vet-
erans missing race (4.8%), and 26 Veterans who died on the day
of their last visit (0.01%). This yielded a final study population of
171341 unique Veterans with 3705097 VHA ED visits. The major-
ity (89.1%) of Veterans were male, and approximately half were
between the ages of 50-59 years (24.9%) or 60-69 years (23.6%).
The study population was predominantly White (67.7%) or Black
(25.0%), with the minority of the study population comprising
Veterans who self-identified Asian (1.5%) and American Indian or
Alaska Native (1.1%) (Table 1). Over 2% (n = 4155) of patients with
a high-risk VHA ED visit died within 90 days.

The 90-day all-cause mortality rate associated with high-risk
VHA ED visits was nearly 3 times the expected rate as compared to
other VHA ED users (SMR = 2.81, 95% CI, 2.72-2.92) after adjusting
for sex, race, and age. The 90-day all-cause mortality associated
with high-risk VHA ED visits was more than 4 times the expected
rate compared to all VHA users (SMR = 4.15, 95% CI, 4.01-4.29)
and the US general population (SMR = 4.42, 95% CI, 4.27-4.57)
(Figure 1, Table S3). The estimated SMRs were highest for Veterans
identified as Asian or Pacific Islander regardless of the referent
population (other VHA ED users: SMR = 3.50, 95% CI, 2.86-4.24; all
VHA users: SMR = 7.16, 95% CI, 4.93-10.1; US general population:
SMR = 10.6, 95% CI, 7.26-14.8) and Veterans identified as White
(other VHA ED users: SMR = 3.11, 95% CI, 3.04-3.17; all VHA users:
SMR = 4.91, 95% CI, 4.72-5.10; US general population: SMR = 5.60,
95% CI, 5.39-5.82). By contrast, results were attenuated for Veter-
ans identified as Black or African American other VHA ED users


https://academic.oup.com/aje/article-lookup/doi/10.1093/aje/kwaf002#supplementary-data
https://academic.oup.com/aje/article-lookup/doi/10.1093/aje/kwaf002#supplementary-data
https://academic.oup.com/aje/article-lookup/doi/10.1093/aje/kwaf002#supplementary-data

104 | American Journal of Epidemiology, 2026, Volume 195, Number 1

Table 1. Characteristics of veterans with a high-risk VHA emergency department visit.

Total, N (%)

179917 (100.0)

Age, N (%)
20-29 years
30-39 years
40-49 years
50-59 years
60-69 years
70-79 years
80-99 years
Unknown or 100 or more
Sex, N (%)
Male
Female
Unknown
Race, N (%)2
American Indian or Alaska Native
Asian
Black
White
Other, unknown, or missing

15821
30126
25962
44737
42439 (23.6
13825 (7.7)
6369 (3.8)

138 (0.1)

3.8)

16.7
14.4
24.9

160304 (89.1)
19613 (10.9)
0(0)

1943 (1.1)
2713 (1.5)
45016 (25.0)
121821 (67.7)
8424 (4.7)

aRace was self-reported. Other, unknown, or missing race was excluded from the analysis. Each racial
category includes those of both Hispanic and non-Hispanic origin.

(SMR = 1.95,95% CI, 1.86-2.04) and all VHA users (SMR = 2.36,95%
CI,2.17-2.57; US General Population: SMR = 2.16,95% CI, 1.99-2.35)
(Figure 1, Table S3).

We observed increased cause-specific mortality rates associ-
ated with high-risk VHA visits for all top 10 causes of death
regardless of the comparator groups. As compared to other VHA
ED users, the estimates SMRs ranged from 1.33 for malignant
neoplasms (95% CI, 1.23-1.43) to 20.9 for intentional self-harm
(95% CI, 18.8-23.1) after accounting for sex, age, and race. The 90-
day mortality rate for intentional self-harm remained markedly
elevated as compared to the expected rates for all VHA users
(SMR = 17.6, 95% CI, 15.8-19.4) and the US general population
(SMR = 23.1, 95% CI, 20.8-25.5). We further observed markedly
elevated rates of cause-specific mortality attributed to overdose
(other VHA ED users: SMR = 12.3, 95% CI, 11.3-13.4; all VHA
users: SMR = 18.9, 95% CI, 17.4-20.5; US general population:
SMR = 22.4, 95% CI, 20.6-24.3) and accidents or unintentional
injuries (other VHA users: SMR = 6.05, 95% CI, 5.29-6.90; all VHA
users: SMR = 5.78, 95% CI, 5.05-6.58; US General Population:
SMR = 6.18, 95% CI, 5.40-7.05) accounting for sex, age, and race
(Figure 2, Table S4).

In our analysis of secular trends, the estimated SMR for all-
cause mortality remained relatively stable from year to year

throughout the study period regardless of the referent population
(Figure 3, Table S5). Our results remain qualitatively similar when
restricting our analytic sample to just the first ED visit (Figure S1).

Discussion

This study examines the all-cause and cause-specific mortality
rates associated with a high-risk ED visit related to suicidality
or overdose among US Military Veterans between 2010 and 2019.
Regardless of the comparator population, we observed increased
rates of all-cause mortality associated with high-risk ED visits.
This finding was most pronounced increase in all-cause mortality
rates among Veterans identified as Asian or Pacific Islanders. We
further find extraordinarily elevated rates of cause-specific mor-
tality related to suicide, overdose, and accidents or unintentional
self-harm compared to other VHA ED users, all VHA users, and
the US general population. Collectively, these findings underscore
the vulnerability of Veterans who present to the VHA ED.

Our results are supported by a strong theoretical framework
that suggests shared risk factors underlie vulnerability to fatal
overdose and suicide. In 2017, the age-adjusted mortality rates for
both suicide and unintentional overdose in the United States were
higher among men than women, among people who identified as

Asian or Pacific Islander

——
Black or African American o -
White ® -
American Indian or Alaska Native ——" =
Al ° -
1 5

10 15
Standardized mortality ratio (95% Cl)

Comparison group -e- Other VHAED users —e— All VHAusers —e— General US population

Figure 1. Standardized mortality ratio (SMR) for all-cause mortality among veterans with a high-risk ED visit compared to other VHA users and
compared to members of the US general population overall and by race and ethnicity.
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Figure 2. Standardized mortality ratio (SMR) for all-cause and cause-specific mortality among veterans with a high-risk ED visit compared to other

VHA users and to members of the US general population.

non-Hispanic White or Native American, and among those from
ages 41-64 years.>? Social and economic disadvantage—including
housing and employment instability—are also highly prevalent
among individuals with OUD and suicidal behavior.**-** Comorbid
mental illnesses including substance use disorders constitute a
clear shared risk factor®>3® There is also a strong theoretical
framework that underlies chronic pain as an important driver of
both suicide and unintentional overdose,*-*° as pain alters neu-
rocircuitry related to reward, resulting in vulnerability to suicide
and potentially riskier use of illicit and prescription substances
including opioids.*® Increasing rates of suicide and fatal overdose
have occurred at least partly in the context of secular trends
towards increases in average prescribing of opioids in the United
States*’ and declining in economic opportunities for working
class Americans.*?

Our findings are further consistent with recent research fur-
ther that suggests increased mortality risk is associated with sui-
cidality and nonfatal overdose in non-Veteran study populations.
For example, Goldman-Mellor et al found that among 648646

Standardized mortality ratio (95% Cl)

2010 2013

5 =—/—:\!\:/ :\::'

persons who visited an ED in California from 2009-2011, the
rates of suicide deaths were markedly elevated among those who
initially presented with deliberate self-harm or suicidal ideation
as compared with population-matched controls.*® Rates of death
due to unintentional overdose, suicide, and other causes were
similarly elevated in this study population following an ED visit
for nonfatal overdose.**+*> Similarly, among 76 325 Medicaid bene-
ficiaries followed from 2001-2007, the rate of death from all causes
in the year after nonfatal opioid overdose was approximately 24
times the rate of death in the general population with markedly
increased rates of cause-specific mortality attributed to drug use-
associated diseases and suicide among females.’™ Results of this
study are further in keeping with a prior case-cohort study of
2601 Veterans who died by suicide between 2004 and 2005 by
Ilgen et al, which identified increased dose of opioids as a marker
of increased suicide risk after accounting for demographic and
clinical factors.*

In recent years, the VHA has endeavored to strengthen its
mental health services, with a specific emphasis on programs for

°§:%:<:

3 —— . / .\.“,\. >

2016 2019

Comparison group —e— Other VHAED users —e- Al VHAusers —e- General US population

Figure 3. Standardized mortality ratios (SMRs) for all-cause mortality associated with high-risk emergency department visits among US veterans,

January 1, 2009, to September 31, 2019.
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suicide prevention. As a response to early recognition of men-
tal health problems facing Veterans returning from Iraq and
Afghanistan, the VA introduced its 2004 Mental Health Strate-
gic Plan.*? This strategic plan led to increases in core mental
health personnel on a national level, dedicated funds for sui-
cide prevention coordinators with support staff, and established
a national office for suicide prevention including a dedicated
veteran’s call center affiliated with the Veterans Crisis Line. The
VHA also introduced required screening for mental health condi-
tions at least annually in all patients, with follow-up evaluation
and safety planning for Veterans deemed to be high risk for
suicide. In 2018, VHA implemented the VA Suicide Risk Iden-
tification Strategy in 2018 (Risk ID), an evidence-informed 3-
stage suicide risk screening and evaluation to identify at-risk
Veterans earlier.”®*’ Despite concerted efforts, the number of
Veteran suicides increased on average by 47 deaths per year
from 2001 through 2018. More recently, adjusted rates of suicide
among Veterans fell by 9.7% from 2018-2020 compared with 5.5%
in the US general population.*® Ours and prior studies strongly
suggest that—in concert with efforts aimed at better upstream
identification of patients at risk for suicide—high-risk ED visits
should trigger assertive, continued mental health care directed at
reducing acute mortality through structured suicide prevention
programs.®-43:49

By race, we identify the strongest association of high-
risk VHA ED visits with all-cause mortality among Veterans
identified as Asian or Pacific Islander. These results are in
keeping with recent research that suggests suicide rates among
Asian American, Native Hawaiian and Pacific Islander (AANHPI)
Veterans increased by 36.85% from 2005-2009 to 2015-2019.°°
According to the 2023 National Veteran Suicide Prevention Annual
Report, the annualized rate of suicide among AANHPI Veterans
was 31.6 per 100000 in 2021, and recent VHA communication
and outreach efforts have focused on suicide prevention among
veteran subpopulations deemed to be high risk including Asian
American Pacific Islander Veterans®!' Although our analysis
does not interrogate the specific mechanisms that underlie this
finding, differences social class, norms around mental illness,
material resources, access to mental health care, and clinician
bias may all contribute to differential mortality rates associated
with high-risk ED visits we observe by race and ethnicity in this
study. Future research that specifically considers the severity of
symptoms upon presentation to the emergency department and
patient’s attitudes towards mental illness and treatment seeking
propensity may help to inform our understanding of subgroup
differences such as these.

Limitations

Generalizability of our study is limited by our focus on the VHA.
Veterans differ meaningfully from the general population in terms
of their risk for general medical comorbidities,” as well as psy-
chiatric comorbidities including depression, PTSD, suicidality, and
substance use disorders.'®"18:>* Generalizability is further limited
by the fact that VHA ED settings likely differ from that of the
community ED. We further note that as of 2019, many Veterans
access ED care within the community through the MISSION Act.>*
As our follow-up extends through 2019, our analysis includes only
VHA ED visits and not community ED visits. This may further
limit generalizability of our findings to present-day veteran pop-
ulations. Despite this, we note that our results are consistent with
prior statewide and national analyses that suggest increased mor-
tality risk following ED visits related to suicidality and overdose,

underscoring the importance of potential interventions for these
patients.

Although we were able to fully enumerate all high-risk VHA
ED visits, we are unable to account for high-risk ED visits that
occurred outside of the VHA healthcare system. There is potential
for bias due to residual confounding, as there are likely differences
between persons with high-risk ED visits and our referent popu-
lations other than sex, age, and race. Outcome misclassification
may have arisen if cause of death was misclassified based on
recorded ICD codes. If deaths in persons with a known history
of ED visits related to suicidality or nonfatal overdose were more
likely to be erroneously coded with an underlying cause of inten-
tional self-harm or overdose, this would result in overestimation
of mortality rates for these causes of death. Our analysis exam-
ines mortality rates by race, which may also be misclassified
when derived from the VHA CDW vs self-report. Prior studies
suggest that race derived from the VHA CDW has good overall
agreement with self-reported race (Kappa = 0.86), especially for
White and Black Veterans; however, lower accuracy was observed
among American Indian or Alaska Native Veterans.*® We do not
anticipate misclassification would be differential with respect to
mortality risk or cause of death.

Finally, our analysis is focused on all-cause and cause-specific
mortality following high-risk ED visits but does not consider
other vulnerable patient populations such as persons recently
discharged from psychiatric hospitalizations. As recent research
demonstrates increased risk of suicide after psychiatric hospital
discharge,”>->® ongoing research that examines potential avenues
of intervention focused on the postdischarge period for patients
who are evaluated in the ED and those who are admitted to the
hospital may be particularly important.

Conclusions

We examine the implications of high-risk ED visits for subsequent
all-cause and cause-specific mortality among US military Veter-
ans. We find extraordinarily elevated rates of 90-day all-cause
mortality and cause-specific mortality related to intentional self-
harm and overdose compared with other Veterans and compared
with members of the US general population of the same age, sex,
and race. Ours and prior studies strongly suggest that high-risk
ED visits should trigger assertive, continued mental health care
directed at reducing acute mortality through structured suicide
prevention programs.
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