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Abstract

Background: Few studies have assessed prescription opioid supply preceding death in 

individuals dying from unintentional prescription opioid overdoses, or described the characteristics 

of these individuals, particularly among Veterans.

Objectives: To describe the history of prescription opioid supply preceding prescription opioid 

overdose death among Veterans.

Methods: In a national cohort of Veterans who filled ≥1 opioid prescriptions from the Veterans 

Health Administration (VA) or Medicare Part D during 2008–2013, we identified deaths from 

unintentional or undetermined-intent prescription opioid overdoses in 2012–2013. We captured 

opioid prescriptions using both linked VA and Part D data, and VA data only.
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Results: Among 1181 decedents, 643 (54.4%) had prescription opioid supply on the day of 

death, and 735 (62.2%) within 30 days based on linked data, compared to 40.1% and 46.7%, 

respectively, using VA data alone. Decedents with prescription opioid supply were significantly 

older and less likely to have alcohol or illicit drugs as co-occurring substances involved in the 

overdose. Using linked data, 241 (20.4%) decedents lacked prescription opioid supply within a 

year of death.

Conclusions: Many VA patients who die from prescription opioid overdose receive opioid 

prescriptions outside VA or not at all. It is important to supplement VA with non-VA data to more 

accurately measure prescription opioid exposure and improve opioid medication safety.
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Introduction

Opioid overdose deaths are a public health emergency in the United States. Overdose deaths 

involving prescription opioid medications (hereafter referred to as opioids) are high relative 

to poisoning fatalities from other pharmaceuticals, accounting for 17,087 (27%) among 

63,632 overall drug overdose deaths in 2016.1,2 As such, prescription opioid overdose 

remains an important issue despite reductions in opioid prescriptions dispensed,3 and 

increased overdose fatalities attributed to illicit synthetic opioids and heroin.1

Given the well-documented association between opioid prescribing practices and risks of 

opioid overdose, much emphasis has been placed on the safe prescribing of opioids in 

clinical practice.4,5 However, many prior studies of the association between opioid 

prescribing and overdose deaths have been limited to individuals who had evidence of opioid 

prescriptions on the exact date of death.6,7 Some prescription opioid overdose victims, 

however, may not receive opioids via a prescription. Studies from West Virginia, Utah, 

Florida, and Ohio indicate 25–66% of those who died of opioid overdoses used opioids 

originally prescribed to someone else.4 Except for studies limited to single states,8–13 prior 

research has not comprehensively assessed opioid supply prior to opioid overdose death, 

particularly among Veterans who are at increased risk of opioid use disorders and experience 

fatal accidental overdoses at nearly twice the rate of the U.S. population of adults.6

In VA, addressing opioid use is challenging because many Veterans receive opioids and 

other medications outside VA.14–16 Enrollment in multiple health systems may potentiate 

unsafe medication use and duplicate services because of poorly coordinated care.14 One 

recent study demonstrated that among dual VA and Medicare enrolled Veterans receiving 

opioids, 61.7% received their prescriptions from Medicare Part D only and 13.2% received 

them from both Medicare and VA.15 These findings suggest opioid exposure is potentially 

underestimated in studies relying on VA data only to ascertain opioid use among Veterans.

Our study aimed to describe the history of opioid supply in the months preceding a fatal 

unintentional prescription opioid overdose among a national sample of Veterans. We 

estimated the prevalence of decedents for whom there was opioid supply within one year of 
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death with a focus on the exact day of death, and within 30 days of overdose death. In 

addition to capturing opioid fills using VA pharmacy claims alone, we utilized combined VA 

and Medicare data to facilitate more comprehensive capture of opioid prescriptions.

Methods

Data Sources and Study Cohort:

We identified a cohort of all Veterans who filled an opioid from VA or Part D during 2008–

2013 using linked national patient data from VA and Centers for Medicare and Medicaid 

Services (CMS).15 We assessed Veteran demographic characteristics from VA Corporate 

Data Warehouse and Medicare Beneficiary files, and outpatient prescriptions for opioids 

from VA Pharmacy Benefits Management Services data and Medicare Part D claims. We 

obtained death data from the National Death Index (NDI) which is considered the ‘gold 

standard’ for vital status assessment among national mortality databases.17 The NDI 

compiles the dates and causes of death from death certificates filed at all state vital statistics 

offices. NDI data for all Veterans deaths are stored in the Suicide Data Repository (SDR).18 

The VA Pittsburgh Healthcare System Institutional Review Board approved this study.

Overdose Death:

We defined fatal prescription opioid overdose as a cause of death using one of the following 

codes for the underlying cause of death from the International Statistical Classification of 

Diseases, Tenth Revision (ICD-10): X42, X44, Y12, or Y14 in combination with T40.2, 

T40.3, or T40.4. These ICD-10 codes, which have been used in death certificates since 

before the 2015 transition from ICD-9 to ICD-10 coding to report medical diagnoses, 

capture overdose deaths involving prescription opioids that were declared accidental (X42 

and X44) or indeterminate intent (Y12 and Y14). The T codes indicate with greater 

specificity the type of drug that caused or contributed to an overdose.19 Among these 

decedents, we further identified ICD-10 codes for co-occurring substances documented in 

the death certificate, including alcohol (X45), heroin (T40.1), cocaine (T40.5), and other and 

unspecified drugs (T50.9).20

Usage Patterns of Prescription Opioids:

We assessed the patterns of opioid fills using VA and/or Part D medication data. See 

Appendix A for a drug list of opioids we included in our analysis. To estimate the last day 

when decedents were likely to be in possession of opioids, we determined the date when 

opioids were dispensed and added the total days supplied. We then calculated the time 

between the last day of opioid supply and the date of death and categorized the proportion of 

decedents with prescribed opioids on the date of death, and within 30 days of death using 

VA data only or combined VA and Part D data. Secondarily, we assessed the prevalence of 

decedents with opioid supply within 180 and 365 days. Because some individuals in the 

cohort may have had health insurance coverage gaps and/or other sources of insurance for 

prescription medications, we performed a subgroup analysis focusing only on opioid use 

among decedents with continuous dual enrollment in VA and Medicare Part D in the 12 

months before death. We assumed this subgroup had a relatively low likelihood of having 

yet a third source of coverage not captured in the study data. Apart from requiring 
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continuous enrollment for the subgroup analysis, we did not apply any exclusion criteria in 

order to analyze the entire sample of prescription opioid overdose decedents.

Analyses:

In the overall sample of prescription opioid overdose deaths and with combined VA and Part 

D data, which were the most comprehensive prescription data available, we compared 

decedent characteristics including demographics (age, sex, race and ethnicity), driving 

distance to the nearest VA, metropolitan status, and co-occurring substances between those 

with and without opioid prescriptions preceding death. We examined opioid supply up to 

one year before death, but limited the primary comparisons to the day of death and 30 days 

prior because of their proximity to the overdose death. For these comparisons, we used 

Fisher's exact tests for categorical variables, and analysis of variance or Kruskal-Wallis tests 

for continuous variables.21 Among decedents with evidence of opioid supply on the day of 

death, we identified the most prominently prescribed opioids, estimated the prescribed daily 

opioid dosage in morphine milligram equivalents (MMEs), and the percent with overlapping 

opioid and benzodiazepine prescriptions. We restricted dosage calculations to Veterans for 

whom MMEs could be reliably measured by excluding 2% of Veterans only prescribed 

liquid formulations or buprenorphine/naloxone.

Results

We identified 1181 Veterans who died from an unintentional or undetermined-intent 

prescription opioid overdose during 2012–2013. Among these, the median age was 54 years, 

88.2% were male, and 83.8% were Non-Hispanic White (Table 1). Overall, 134 (11.4%) 

decedents had alcohol listed in the death certificate as a co-occurring substance used in 

addition to prescription opioids. There also were 485 (41.1%) deaths for which a co-

occurring drug was present but a specific drug was not documented (Table 1).

Compared to overdose decedents without opioids supplied within 30 days of death (using 

both VA and Medicare data), those with opioid supply within this time frame of death were 

older (median age: 55 vs. 51, P < 0.001) and less likely to have alcohol (8.7% vs. 15.7%, P < 

0.001), heroin (4.4% vs. 9.4%, P < 0.001), and cocaine (5.6% vs. 9.0%, P = 0.03) also 

involved in the overdose (Table 1). There were no statistically significant differences in sex, 

race/ethnicity, geographic region, rurality, or driving distance to the nearest VA. Analyses 

based on the day of death yielded substantively similar results except that regional 

differences were statistically significant and cocaine involvement in overdose death did not 

differ between those with and without opioids on the exact date of death. Results for 

comparisons based on the 180 and 365 day time frames are available in Appendix B.

Using combined VA and Part D data, we found 54.4% had opioid supply on the date of their 

death, and 62.2% within 30 days of death (Table 2). These prevalence estimates were 14.3, 

and 15.5percentage points lower, respectively, using VA data alone. Using linked VA and 

Part D claims data, 241 (20.4%) decedents lacked opioid supply within a year of death 

(Table 2, Fig. 1). In the subgroup of 216 dual VA-Part D enrollees, 72.7% and 80.6% had 

active opioid supply on the day of death and within 30 days prior to death, respectively, 

compared with 30.6% and 34.7%, when identified using VA data only.
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The most prominent opioids prescribed from either VA or Part D among those with opioid 

supply on the day of death were hydrocodone/acetaminophen, morphine, oxycodone (alone 

or in combination with acetaminophen), methadone, and tramadol (data not shown). Among 

Veterans prescribed opioids with measurable MME on the day of death (632 of 643 with 

opioids), the median and interquartile range (Q1-Q3) opioid dosage was 80 MME (33, 180) 

using both VA and Part D data compared with 40 MME (0, 112) using VA-only data (Table 

3). Among this same cohort, 41.6% were observed to have overlapping opioid and 

benzodiazepine prescriptions on the date of death using both VA and Part D compared with 

32.0% using VA-only data. Among the subgroup of dual VA-Part D enrollees, linked data 

also captured a greater median opioid dosage on the day of death, 124 MME (45, 285) 

versus 0 MME (0, 60), and larger proportion with opioid and benzodiazepine overlap, 44.2% 

versus 22.1%.

Discussion

This national study of Veterans who died from prescription opioid overdoses demonstrates 

that a meaningful proportion of decedents was not prescribed opioids and did not have 

opioid supply in the months preceding death. More than one-third of decedents lacked active 

opioid prescriptions within 30 days of death, and such decedents were younger and more 

likely to have multiple substances involved in the overdose. Our findings further highlight 

the critical importance of gathering complete data from all possible sources [e.g., health 

system claims, electronic health records, prescription drug monitoring programs 

(PDMPs)]22 to more accurately measure, and more appropriately respond to, the opioid 

crisis.

Overall, three findings stood out in our analyses. First, many Veterans who die from 

prescription opioid overdose receive opioid fills outside VA, and monitoring activities that 

solely rely on VA data will miss a substantial proportion of prescription opioids. While VA-

only data identified 40.1% of decedents as having active opioid prescriptions on the exact 

day of death, 54.4% were identified using linked VA and Medicare data. The latter estimate 

is consistent with the finding that half (51%) of opioid-involved deaths in North Carolina 

during 2010 had an active opioid prescriptions on the day of death per PDMP records.23 The 

combined VA and Medicare data consistently captured at least 14% point more individuals 

who had opioid supply at all time frames assessed than VA-only data. Further, use of VA 

data alone under-estimated opioid dosages, and concurrent opioid and benzodiazepine 

prescriptions which are important risk factors for overdose.

Second, among dual VA-Medicare enrollees, a moderate proportion had no records of active 

opioid supply - ranging from 27.3% on day of death to 19.4% at 30 days before death. This 

finding indicates that, even when all likely sources of prescription drug benefits are 

considered, a nontrivial minority of Veterans who died from overdose lacked evidence of 

current or recent prescribed opioid supply. While the potential for diversion exists both 

among individuals with and without evidence of opioid claims, the absence of opioid 

prescription claims particularly raises questions about cash payments made to procure 

opioids through legal (such as to circumvent prior authorizations or other prescription limits) 

or illegal channels (such as family, friends, or drug dealers). All health care professionals, 
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from physicians to pharmacists, can help prevent the diversion of prescription opioids by 

utilizing the PDMP, and pharmacists may be especially well positioned to educate 

consumers on the risks of opioids, proper storage and disposal, and unlawfulness of sharing 

medications.24

Third, with exception of age and involvement of other psychoactive substances, there were 

limited differences in the characteristics of opioid overdose decedents with and without 

active opioid supply on the day of death or 30 days prior. Decedents without a supply of 

prescribed opioids within 30 days of death were younger (24.2% vs. 15.1% aged 18–39 

years) than decedents with opioid supply, and had significantly greater proportion of cases 

where alcohol and illicit drugs were listed as contributing to opioid overdose deaths. 

Notably, we observed combination exposure to alcohol, heroin, or cocaine almost twice as 

high among Veterans without prescribed opioid supply than their counterparts with opioid 

supply 30 days before death. This raises concern that individuals who potentially seek 

opioids outside the medical system have greater contact with illegal drug supplies, and may 

be prone to mixing drugs. Although geographic variation exists in the distribution of both 

overall and prescription opioid overdoses across the US, regional differences in supply of 

opioids prior to overdose death were inconsistent potentially due to small sample sizes.25

This study has limitations. First, we identified overdoses from a cohort of Veterans who 

received opioids during 2008–2013 which may underestimate total number opioid overdose 

deaths among Veterans, and overestimate the prevalence of opioid use prior to overdose 

because our cohort definition excluded Veterans who were never dispensed an opioid over 

the six-year period. Second, our study may not represent current prevalence of prior opioid 

prescription receipt among overdose decedents. In recent years, these measures may have 

been impacted by widespread implementation and enhancement of PDMPs, VA and CMS 

initiatives to improve opioid safety,26,27 and changes in drug use and regulatory 

environments.28,29 Third, our study does not capture opioids received from insurance other 

than VA or Medicare or those paid for in cash, although we made every effort in subgroup 

analyses (VA and Medicare dual enrollees) to focus on a population with reduced likelihood 

of other insurance sources. Fourth, our estimation of days with opioid supply assumes the 

patient was adherent to prescribed dosages and frequencies. Finally, an inherent limitation of 

death certificate data is state variation in the completeness and accuracy of investigations 

into manner of death and primary/contributing drugs.30

Despite these limitations, this study is among the first to characterize opioid prescription 

histories among a national sample of Veterans who died from prescription opioid overdose. 

This study emphasizes that efforts to examine the association between opioid prescribing 

and prescription opioid overdose among Veterans will miss important information when 

only VA data is used. Further, prevention and intervention efforts aimed at reducing 

accidental prescription opioid overdose deaths must also actively focus on nonprescription 

use of opioid medications and multiple drug poisoning involving alcohol and/or illicit 

substances.
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Appendix A.: Drug list of opioid medications included in the analysis

Alfentanil

lphaprodine

Buprenorphine
a

Butorphanol

Codeine

Dezocine

Dihydrocodeine

Fentanyl

Hydrocodone

Hydromorphone

Levorphanol

Meperidine

Methadone

Morphine

Nalbuphine

Oxycodone

Oxymorphone

Pentazocine

Propoxyphene

Remifentanil

Sufentanil

Tapentadol
b

Tramadol
b

Phenylephrine/dihydrocodeine

Brompheniramine/pseudoephedrine/dihydrocodeine

Pyrilam/phenylephedrine/dihydrocodeine

Hydrocodone/chlorpherniramine

a
This includes all forms of buprenorphine including suboxone. Among 1181 decedents, 14 Veterans had suboxone as the 

only opioid medication prescribed within one year of death. used to treat pain, and excludes formulations intended for 
treating opioid use disorder.
b
We included tramadol and tapentadol because these drugs are opioid receptor agonists and inhibitors of norepinephrine 

uptake.

Moyo et al. Page 7

Res Social Adm Pharm. Author manuscript; available in PMC 2019 August 01.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



Appendix B: Characteristics of Veterans who died from prescription opioid 

overdose, overall and stratified by active opioid medications prescribed in 

VA or Medicare Part D within 180 days of death, 2012–2013

Characteristics of 
Decedents 

a Active opioid prescription within 
180 days of death, n (%) 

b Active opioid prescription within 365 days of 
death, n (%) 

b

No Yes P-value No Yes P-value

309 (26.2) 872 (73.8) 
c

241 (20.4) 940 (79.6) 
d

Age in years median 
(Q1,Q3)

51 (41,58) 55 (46,61) < 0.001 51 (43,58) 55 (45,60) 0.001

Age category, years

 18–39 73 (23.6) 145 (16.7) 0.01 54 (22.4) 164 (17.5) 0.05

 40–64 215 (69.6) 636 (73.1) 171 (71.0) 680 (72.5)

 65 + 21 (6.8) 89 (10.2) 16 (6.0) 94 (10.0)

Male sex 271 (87.7) 770 (88.3) 0.76 208 (86.3) 833 (88.6) 0.32

Race and ethnicity

 Non-Hispanic White 217 (81.0) 726 (84.6) 0.33 162 (79.4) 781 (84.7) 0.17

 Non-Hispanic Black 28 (10.5) 75 (8.7) 24 (11.8) 79 (8.6)

 Hispanic and Non-
Hispanic Other

23 (8.6) 57 (6.6) 18 (8.9) 62 (6.7)

Region of residence

 Northeast 47 (15.3) 112 (12.9) 0.53 35 (14.6) 124 (13.3) 0.31

 Midwest 53 (17.2) 167 (19.2) 40 (16.7) 180 (19.2)

 South 125 (40.6) 333 (38.4) 104 (43.3) 354 (37.8)

 West 83 (27.0) 256 (29.5) 61 (25.4) 278 (29.7)

Rurality of residence

 Large Metropolitan 158 (51.3) 394 (45.4) 0.18 121 (50.4) 431 (46.1) 0.55

 Small metropolitan 110 (35.7) 332 (38.3) 87 (36.3) 355 (37.9)

 Micropolitan 19 (6.2) 82 (9.5) 16 (6.7) 85 (9.1)

 Noncore rural 21 (6.8) 60 (6.9) 16 (6.7) 65 (6.9)

Dual enrollment 12 
months prior to death e

20 (6.5) 196 (22.5) < 0.001 15 (6.2) 201 (21.4) < 0.001

Driving distance to 
nearest VA, median 
miles, (Q1,Q3)

9 (5,19) 9 (4,19) 0.76 8 (4,19) 9.5 (5,19) 0.68

Documented co-
occurring substance 
used 

f

 Alcohol 49 (15.9) 85 (9.8) 0.01 41 (17.0) 93 (9.9) 0.003

 Heroin 29 (9.4) 45 (5.2) 0.01 23 (9.5) 51 (5.4) 0.02
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Characteristics of 
Decedents 

a Active opioid prescription within 
180 days of death, n (%) 

b Active opioid prescription within 365 days of 
death, n (%) 

b

No Yes P-value No Yes P-value

 Cocaine 25 (8.1) 56 (6.4) 0.36 Small sample suppressed

 Unspecified drugs 124 (40.1) 361 (41.4) 0.74 90 (37.3) 395 (42.0) 0.21

Abbreviations: Q1 = first quartile, Q3 = third quartile.

Missing data: age (n = 2), race (n = 55), region (n = 5), rurality (n = 5), driving distance (n = 2).

We used Fisher's Exact test for categorical variables and ANOVA and Kruskal-Wallis tests for continuous variables.
a
Measured at or relative to date of death. Numbers represent column percent unless otherwise noted.

b
Measured using both VA and Medicare data.

c
Includes 6 Veterans who were on buprenorphine/naloxone only.

d
Includes 14 Veterans who were on buprenorphine/naloxone only.

e
Veterans continuously enrolled in both VA and Medicare Part D a year before death.

f
Other categories of co-occurring substances were not reportable due to small sample sizes.
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Fig. 1. 
Distribution of time since last opioid prescription supply and date of overdose death among 

Veterans, 2012–2013 (n = 1181)a.
a Prescriptions measured using both VA and Medicare data.
b Month 0 denotes presence of opioid medications prescribed from VA and/or Medicare part 

D on the date of overdose death.
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Table 2

Prevalence of active opioid medications prescribed prior to death, among a national sample of Veterans who 

died from prescription opioid overdose, 2012–2013.

Time frame of active opioid supply relative to day of 

death
a Overall Cohort VA-Part D Dual Enrollees

b

VA-only data VA and Part D data VA-only data VA and Part D data

(n = 1181) (n = 1181) (n = 216) (n = 216)

On day of death 473 (40.1%) 643 (54.4%) 66 (30.6%) 157 (72.7%)

≤30 days 551 (46.7%) 735 (62.2%) 75 (34.7%) 174 (80.6%)

≤180 days 677 (57.3%) 872 (73.8%) 95 (44.0%) 196 (90.7%)

≤365 days 755 (63.9%) 940 (79.6%) 110 (50.9%) 201 (93.1%)

a
Opioid medications prescribed were based on the prescription release date plus day supplied using VA only or linked VA and Part D data.

b
Dual enrollment was defined as continuous enrollment in both VA and Medicare Part D 12 months before the date of death.
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Table 3

Prescribed opioid dose and prevalence of opioid and benzodiazepine overlap among those with an active 

opioid prescription on the date of death among a national sample of Veterans who died from prescription 

opioid overdose, 2012–2013.

Overall Cohort
a
 (n= 632) Dual Enrollees

a
 (n =154)

VA-only data VA and Part D data VA-only data VA and Part D data

Daily MME on the date of death, median (Q1, Q3) 40 (0,112) 80 (33,180) 0 (0, 60) 124 (45,285)

Opioid and benzodiazepine overlap on date of death, n(%) 202 (32.0) 263 (41.6) 34 (22.1) 68 (44.2)

AbbreviationsMME = morphine milligram equivalent, SD = standard deviation, Q1 = first quartile, Q3 = third quartile.

a
Includes 632 of 643 (98%) in overall sample, and 154 of 157 (98%) of dual enrollees after excluding Veterans whose opioid dosage could not be 

quantified in morphine milligram equivalents (i.e., Veterans only on liquid formulations or suboxone were not counted in these calculations).
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