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Changing Trends in Opioid Overdose Deaths and

Prescription Opioid Receipt Among Veterans
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Elizabeth M. Oliva, PhD,4,5 Jodie A. Trafton, PhD,4,5 Amy S.B. Bohnert, PhD, MHS1,2
Introduction: To inform overdose prevention, this study assessed both recent trends in opioid
overdose mortality across opioid categories and receipt of prescription opioid analgesics among
Veterans who died from overdose in the Veterans Health Administration.

Methods: Using Veterans Health Administration records linked to National Death Index data,
annual cohorts (2010−2016) of Veterans who received Veterans Health Administration care were
obtained and were examined by opioid overdose categories (natural/semisynthetic opioids, heroin,
methadone, and other synthetic opioids) on (1) overdose rates and changes in rates adjusted for
age, sex, and race/ethnicity; and (2) Veterans Health Administration prescription opioid receipt.
Analyses were conducted in 2018.

Results: The overall rate of opioid overdose among Veterans increased from 14.47 per 100,000
person-years in 2010 to 21.08 per 100,000 person-years in 2016 (adjusted rate ratio=1.65, 95%
CI=1.51, 1.81). There was a decline in methadone overdose (adjusted rate ratio=0.66, 95% CI=0.51,
0.84) and no significant change in natural/semisynthetic opioid overdose (adjusted rate ratio=1.08,
95% CI=0.94, 1.24). However, the synthetic opioid overdose rate (adjusted rate ratio=5.46, 95%
CI=4.41, 6.75) and heroin overdose rate (adjusted rate ratio=4.91, 95% CI=3.92, 6.15) increased
substantially. Among all opioid overdose decedents, prescription opioid receipt within 3 months
before death declined from 54% in 2010 to 26% in 2016.

Conclusions: Opioid overdose rates among Veterans Health Administration Veterans increased
because of increases in heroin and synthetic opioid overdose rates. Prescriptions of opioids declined
among patients who died from all categories of opioid overdose; by 2016, only a minority received
an opioid analgesic from Veterans Health Administration within 3 months of overdose. Future pre-
vention efforts should extend beyond patients actively receiving opioid prescriptions.
Am J Prev Med 2019;57(1):106−110. Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine.
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S ince the 1990s, mortality from opioid overdose in
the U.S. increased substantially, initially because of
natural/semisynthetic opioids (i.e., commonly pre-

scribed opioids).1 Receipt of prescription opioids has been
found to be a key risk factor for opioid overdose.2,3 This
observation has informed initiatives that have contributed
to substantial reductions in opioid prescribing.4,5 How-
ever, there have not yet been decreases in opioid overdose
mortality.6 A key question is whether there has been a
reduction in opioid prescriptions among individuals who
have died from overdose. It is also critical to examine
behalf of American Journal of Preventive Medicine.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.amepre.2019.01.016&domain=pdf
mailto:leweil@med.umich.edu
https://doi.org/10.1016/j.amepre.2019.01.016


Lin et al / Am J Prev Med 2019;57(1):106−110 107
prescription opioid receipt across specific categories of
opioid overdose, as overdose patterns in recent years have
shifted from natural/semisynthetic opioids to heroin and
synthetic opioids, primarily from illicit sources.6,7

Reducing Veteran overdose mortality is a key priority
of the Veterans Health Administration (VHA),8 the larg-
est integrated health system in the U.S. In 2013, the
VHA began the Opioid Safety Initiative, a multifaceted
intervention that has been associated with significant
reductions in opioid prescribing.8,9 Decreases in opioid
prescribing were largely due to decreased initiation of
long-term prescribing rather than discontinuation of
long-term prescribing.10 To inform VHA overdose pre-
vention efforts, this study compared VHA opioid over-
dose rates and receipt of prescription opioids among
Veterans receiving VHA care who died from opioid
overdose in 2010 and 2016 across opioid overdose cate-
gories: natural/semisynthetic opioids, methadone, other
synthetic opioids, and heroin.
METHODS

Study Sample
Annual cohorts from 2010 through 2016 were generated for
recent Veteran VHA users, defined as Veterans aged ≥18 years
with at least one VHA inpatient or outpatient encounter in the
year or the prior year who were alive at the start of the year.11

Vital status, date of death, and cause of death through 2016 were
drawn from National Death Index search results from the Veter-
ans Affairs/Department of Defense Suicide Data Repository. This
project was conducted as part of national VHA evaluation for
quality improvement and was exempt from IRB review.

Measures
Overdose deaths were identified using established definitions used
in the Centers for Disease Control and Prevention surveillance
using the following cause of death codes: X40−44 (unintentional),
X60−64 (suicide), X85 (homicide), or Y10−Y14 (undetermined
intent) and further specified opioid overdose deaths (T40.0,
T40.1, T40.2, T40.3, T40.4, or T40.6).7 Categories of opioid over-
doses were identified using the following ICD-10 multiple cause-
of-death codes: natural/semisynthetic opioids (T40.2); methadone
(T40.3); synthetic opioids other than methadone (T40.4); and her-
oin (T40.1). Categories were not mutually exclusive; if a death was
related to more than one opioid type, then it was counted in each
category. People who died from overdose involving multiple
opioids were included in an additional category.

Prescription fill data for overdose decedents were obtained
from VHA’s Corporate Data Warehouse. Receipt of an opioid
analgesic in the prior 3 months and 1 year was determined by any
VHA opioid analgesic fill with days’ supply of medications that
covered the time period (Appendix lists opioids included).

Statistical Analysis
For each annual cohort between 2010 and 2016, overdose mortal-
ity rates were calculated by dividing the number of overdose
deaths by the total risk time. Risk time was calculated starting
July 2019
January 1 of the year for Veterans who had VHA encounters the
previous year or at the first encounter of the year for individuals
with no encounters in the prior year. Risk time continued until
death or end of the year, whichever came first.11 Rates were calcu-
lated per 100,000 person-years of risk time.

Age, sex, and race/ethnicity were extracted from VHA records
for all overdose decedents. Poisson regressions with log person-
years as an offset were used to compare changes in unadjusted
overdose rates and in rates adjusted for demographic differences
between the 2010 and 2016 overall VHA patient populations.
Given increasing prevalence of mental health and substance use
disorder diagnoses in VHA patients,12 sensitivity analyses were
conducted adjusting for prevalence of these conditions.

The proportion of overdose decedents with an active opioid
prescription within 3 months and 1 year prior to death was calcu-
lated among decedents in each overdose category. Percentages of
decedents with active prescriptions in 2010 to 2016 were com-
pared using Poisson regression models that adjusted for changes
in sex, age, and race/ethnicity. Analyses were conducted in 2018.
RESULTS

From 2010 to 2016, there were 6,485 VHA Veterans who
died from any opioid overdose, with increasing trend
over time (Figure 1). Appendix Table 1 (available online)
provides demographic characteristics. Opioid overdose
rates in the VHA population increased from 14.47 in
2010 to 21.08 in 2016 (adjusted rate ratio=1.65, 95%
CI=1.51, 1.81), mostly from increases in overdoses from
heroin and non-methadone synthetic opioids (Table 1).
In sensitivity analysis, adjustment for the prevalence of
mental health or substance use disorder diagnoses did
not substantially alter the magnitude or significance.
Among opioid overdose decedents, past-year VHA

opioid analgesic receipt declined from 66% in 2010 to
41% in 2016 (Table 2), and past 3-month receipt
declined from 54% to 26%. In 2016, Veterans who died
from semisynthetic opioids had the highest prevalence
of past 3-month opioid receipt (38%) followed by Veter-
ans who died from synthetic opioid overdose (22%) and
from heroin overdose (18%).
DISCUSSION

Overall opioid overdose rates in the VHA increased
from 2010 to 2016. Similar to the general U.S. popula-
tion, trends varied substantially across opioid catego-
ries.7 Overdose from semisynthetic/natural opioids,
which includes commonly prescribed opioids, did not
change significantly. However, overdose rates from her-
oin and synthetic opioids rose sharply. These changes
were concurrent with substantial reductions in receipt of
opioid analgesics across all opioid overdose categories.
This study presents recent trends in both overdose

mortality and opioid prescribing, which have implications



Figure 1. Opioid overdose rates and opioid prescribing trends among Veterans Health Administration (VHA) patients (2010−2016).
aOverdose rate is measured as deaths per 100,000 person-years. bNatural/semisynthetic opioids include the commonly prescribed opioids such as
hydrocodone and oxycodone and also morphine. Synthetic opioids include high potency opioids such as fentanyl, typically from illicit sources in recent
years.

7

Multiple opioids include individuals who died from overdoses involving more than one opioid. cMeasured as the proportion of Veterans who
died from overdose who received a VHA opioid prescription fill in the year prior to death.
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for overdose prevention. First, risk for semisynthetic/natu-
ral opioid overdose may need to be considered separately
from heroin and synthetic opioid overdose, as receipt of
prescription opioids may account for less risk for the latter
Table 1. Changes in Opioid Overdose Rates Among Veterans Rec

Categories of opioid overdose

Opioid ov
100,000 per

2010

All opioid overdose deaths 14.47
(13.45, 15.49)

Natural and semisynthetic opioid overdosed 7.77
(7.02, 8.52)

Methadone overdose 3.12
(2.65, 3.59)

Other synthetic opioid overdosee 1.91
(1.54, 2.27)

Heroin overdose 1.72
(1.39, 2.11)

Multiple opioid overdose 1.19
(0.93, 1.53)

aIn 2010, there were a total of 5,843,852 VHA Veterans who contributed a to
Veterans who contributed a total of 6,029,567 person-years.
bUnadjusted rate ratio comparing 2016 with 2010 unadjusted overdose rate
cAdjusted for changes in sex, age, race/ethnicity in the overall VHA Veteran p
dNatural/semisynthetic opioids include the commonly prescribed opioids suc
eSynthetic opioids include high-potency opioids such as fentanyl, typically fro
groups. Second, given that only a third of patients filled
opioids within 3 months prior to death, overdose preven-
tion efforts must broaden beyond patients actively receiv-
ing opioids. Finally, although the VHA has implemented
eiving VHA Care (2010−2016)

erdose rate per
son-yearsa (95% CI)

Rate ratio,
unadjustedb

Rate ratio,
adjustedc2016

21.08
(19.92, 22.24)

1.46
(1.33, 1.59)

1.65
(1.51, 1.81)

7.35
(6.66, 8.03)

0.95
(0.83, 1.08)

1.08
(0.94, 1.24)

1.73
(1.39, 2.06)

0.55
(0.43, 0.71)

0.66
(0.51, 0.84)

9.29
(8.52, 10.06)

4.88
(3.95, 6.02)

5.46
(4.41, 6.75)

7.58
(6.89, 8.28)

4.41
(3.53, 5.52)

4.91
(3.92, 6.15)

5.09
(4.55, 5.69)

4.26
(3.26, 5.58)

4.75
(3.62, 6.23)

tal of 5,356,364 person-years. In 2016, there were a total of 6,465,403

s.
opulation between 2016 and 2010.
h as hydrocodone and oxycodone and also morphine.
m illicit sources in recent years.7
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Table 2. Change in Prescription Opioid Receipt in Veterans Receiving VHA Care Who Died From Opioid Overdose (2010−
2016)

Categories of opioid overdose

% of overdose decedents receiving
prescription opioids (95% CI)

Unadjusted
risk ratioa

Adjusted
risk ratiob2010 2016

All opioid overdose deaths

In prior 12 months 66
(63, 69)

41
(38, 43)

0.62
(0.55, 0.70)

0.59
(0.52, 0.67)

In prior 3 months 54
(50, 57)

26
(24, 29)

0.48
(0.42, 0.55)

0.47
(0.41, 0.54)

Natural and semisynthetic opioid overdosec

In prior 12 months 69
(64, 73)

52
(47, 57)

0.76
(0.63, 0.90)

0.72
(0.60, 0.86)

In prior 3 months 58
(53, 63)

38
(33, 42)

0.65
(0.53, 0.79)

0.61
(0.50, 0.75)

Methadone overdose

In prior 12 months 73
(66, 79)

39
(30, 49)

0.54
(0.38, 0.78)

0.54
(0.38, 0.78)

In prior 3 months 62
(54, 69)

23
(15, 32)

0.37
(0.24, 0.58)

0.38
(0.24, 0.59)

Other synthetic opioid overdosed

In prior 12 months 73
(64, 81)

36
(32, 40)

0.50
(0.38, 0.66)

0.51
(0.38, 0.67)

In prior 3 months 60
(50, 69)

22
(19, 26)

0.37
(0.27, 0.51)

0.40
(0.29, 0.54)

Heroin overdose

In prior 12 months 48
(38, 58)

33
(29, 38)

0.70
(0.50, 0.98)

0.60
(0.43, 0.84)

In prior 3 months 30
(21, 40)

18
(15, 22)

0.60
(0.39, 0.92)

0.50
(0.32, 0.77)

Multiple opioid overdose

In prior 12 months 69
(57, 80)

38
(32, 44)

0.55
(0.39, 0.78)

0.53
(0.37, 0.76)

In prior 3 months 55
(43, 67)

23
(19, 28)

0.43
(0.29, 0.64)

0.45
(0.30, 0.68)

aReceipt of opioid prescriptions among those who died from overdose were compared 2010 to 2016 using Poisson regression.
bAdjusted for changes in sex, age, race/ethnicity among Veterans who died from overdose between 2010 and 2016.
cNatural/semisynthetic opioids include the commonly prescribed opioids such as hydrocodone and oxycodone and also morphine.
dSynthetic opioids include high-potency opioids such as fentanyl, typically from illicit sources in recent years.7

VHA, Veterans Health Administration.
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numerous efforts including Overdose Education and Nal-
oxone Distribution and the Opioid Safety Initiative,8,13,14

additional efforts are needed including increasing medica-
tion treatment for patients with opioid use disorders.14

Limitations
This study cannot specify the causal relationship
between opioid prescriptions and overdose deaths,
which would require detailed information about each
patient’s death. Also, heroin may be particularly under-
counted in mortality data because it is metabolized to
morphine, a natural opioid categorized along with semi-
synthetics, and more so recently with the surge in heroin
contaminated with synthetic opioids.7,15,16 The study
focuses on Veterans, an important population at higher
risk for overdose than the general population.17 How-
ever, Veterans obtain opioids outside of the VHA18 and
July 2019
Veterans not receiving VHA care are not included in
these data, a population that may need additional inter-
ventions. Finally, the population studied is predomi-
nantly male, which means the findings may not be
representative of the general U.S. population.
CONCLUSIONS

The impacts of efforts reducing opioid supply on over-
dose remain unclear,19 and further studies are needed.
However, increased exposure to opioids in recent deca-
des nationally and the link between prescription opioid
misuse and heroin use suggest the epidemic of overdoses
will continue with illicit opioids.20−22 Currently, it is
critical to broaden the scope of prevention efforts
beyond individuals actively prescribed opioids and
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prioritize approaches associated with overdose reduc-
tion, such as medication-assisted treatment.23
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