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Abstract
There is a great deal of concern about opioid use in veterans, particularly those who served in Afghanistan (OEF) and Iraq (OIF and
OND). The current study provides a detailed pharmacoepidemiologic analysis of opioid use among OEF/OIF/OND veterans from
FY09 to FY12. Data from 3 data repositories from the Veterans Health Administration (VHA) were used to describe demographic,
clinical, and medication characteristics associated with opioid use among OEF/OIF/OND veterans and among those with TBI.
Logistic regression models were used to identify risks associated with chronic opioid use in FY12. Approximately 23% of all OEF/
OIF/OND veterans and 35%of thosewith TBI received any opioidmedications.Most receivedmoderate doses ranging from26 to 30
mgmorphine equivalent dose daily. Median days of opioid use for all OEF/OIF/OND veterans were 30 to 40 days. Factors associated
with chronic use in both groups included young age, male sex, white race, being married, and living in rural areas. A diagnosis of
PTSD (odds ratio [OR]5 1.22, P, 0.0001), major depressive disorder (OR5 1.14, P, 0.0001), and tobacco use disorder (OR5
1.18, P, 0.0001) were strongly associated with chronic opioid use. Back pain was also strongly associated with chronic use (OR5
2.50, P , 0.0001). As pain severity increased the odds of chronic opioid use also increased: mild pain (OR 5 3.76, P , 0.0001),
moderate pain (OR 5 6.80, P , 0.0001), and severe pain (OR 5 8.49, P, 0.0001). Opioid use among OEF/OIF/OND veterans is
characterized by moderate doses that are used over relatively long periods of time by a minority of veterans.
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1. Introduction

Prescribing opioid medications to treat chronic pain has in-
creased dramatically in the last 2 decades, resulting in un-
precedented numbers of people receiving opioids chronically.5

This increased opioid use has been accompanied by a well-
documented parallel increase in opioid abuse/dependence and
accidental overdose, suggesting increases in use and abusemay
be linked.6,9–11,17,22,24,26,28 Therefore, understanding risks for
chronic opioid use offers the opportunity to identify, and

potentially modify, factors associated with chronic use and help
prevent development of opioid misuse and abuse.

There is a great deal of concern about opioid use in the veteran
population, particularly those that served in Afghanistan (Operation
Enduring Freedom–OEF) and Iraq (Operation Iraqi Freedom–OIF
andOperation NewDawn–OND). This includes significant lay press
coverage and hearings in the U.S. House of Representations and
Senate Veterans’ Affairs Committees.2,18,21 This issue has also
received a great deal of attention in the clinical and scientific
communities. The use of pain as the “fifth Vital Sign” is now being
questioned, and organizations are taking action to optimize pain
care. VHA has implemented a wide range of clinical policies related
to opioid use for chronic pain. Updates to these policies in
2009,31,36 2013,30 and201432 have increased the effort required by
providers and patients for opioid prescribing and use, respectively.

A wide range of studies have examined the use of opioids to
treat chronic pain in veterans.14–16,27 Several studies described
opioid use in VHA using data from a single VHA network in the
Pacific Northwest.12,23 These studies likely included OEF/OIF/
OND veterans, but did not specifically focus on this cohort. The
findings are particularly notable because they suggest pre-
existing substance use and mental health disorders are
associated with receipt of opioid medications, including receiving
opioids chronically. However, it is unclear how well the cohort
from those studies represents care for veterans nationwide.
Studies utilizing national-level data from VHA do exist,3,4,13,27 but
do not focus on opioid utilization in the OEF/OIF/OND cohort.
Because this contingent is not the focus, the estimates of opioid
use among these veterans vary wildly ranging from 3% to 64%.

None of the work to date provides information about the extent
to which OEF/OIF/OND veterans, nationally, receive any opioids,
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received chronic opioid therapy, receive high opioid doses, or
take multiple opioid medications concurrently. Limitations to the
current literature include studies with one or more of the following
limitations: (1) studies lack national data, (2) studies use data from
2009 or earlier, (3) studies do not require minimal amount of
documented VHA care in a given year, and (4) studies require
a chronic noncancer pain diagnosis for inclusion. The objective of
this study is to fully understand the pharmacoepidemiology of
current opioid use in OEF/OIF/OND veterans engaged in VHA
care by performing an analysis that uses recent, national data and
that includes all OEF/OIF/OND veterans who are regular users of
VHA care, regardless of pain diagnosis.

2. Methods

2.1. Data sources

Data for this study were obtained from 3 repositories within the
VHA: the Corporate Data Warehouse (CDW), the OEF/OIF/OND
Roster, and the VA Pharmacy Benefits Management Service
(PBM). The CDW is a relational database derived from the VA
electronic health record that records demographics, clinical
characteristics, and health care utilization records, including pain
scores. The OEF/OIF/OND Roster file35 provides information on
all veterans who served in the OEF/OIF/OND conflicts and
separated from the military since 2001. The PBM provides
records of all opioid prescriptions dispensed by VHA during our
study period including medication name, strength, number
dispensed, days supplied, and date dispensed. Records from
all repositories had a common scrambled social security number
(ScrSSN) to allow records to be linked across data sources.

This study was approved by the Institutional Review Boards of
the University of Arkansas for Medical Sciences and the Central
Arkansas Veterans Healthcare System. A data use agreement
was also executed with each data repository.

2.2. Inclusion or exclusion criteria

The analytic data set was created by using the CDW to identify all
veterans who used inpatient or outpatient care in the VHA
nationwide from FY08 to FY13. To avoid truncation of data, we
used data from FY09 to FY12 for analysis. It was difficult to tell
which year a veteran entered the OEF/OIF/OND registry, so we
identified all veterans who used VHA care at least once during the
study period and matched them to the registry to identify OEF/
OIF/OND veterans. Because VHA has implemented a range of
policies with respect to management of chronic pain and opioid
use, we wanted to identify a cohort that used VHA care regularly,
since they would be most affected by these policies. In addition,
because veterans can receive care in non-VA settings, it was
important to identify a cohort that was likely to be using VHA
regularly, including using VHA for pain management and
therefore, may be less likely to receive opioids from non-VHA
providers. Therefore, only those OEF/OIF/OND veterans who
used VHA inpatient or outpatient care at least twice during a given
fiscal year were included in the analyses. A veteran could also be
counted in more than 1 fiscal year. Using the ScrSSN, we
extracted outpatient opioid prescription records from the PBM
and each veteran’s corresponding demographic and clinical
information, including pain scores, from the CDW. Veterans with
a cancer diagnosis, those enrolled in VHA hospice care, and
those residing in a VHA nursing home or domiciliary were
excluded because pain management or use of medication in
these groups may be different than those with other painful

conditions or in other environments. In addition, patients who
were receiving opioids in injectable or suppository form or whose
opioid prescription records were incomplete were excluded
because calculating a daily opioid dose was not possible from
those records.

Opioid dependence is sometimes treated with methadone or
buprenorphine, known as opioid agonist therapy. To ensure that
these individuals were not included in the analyses, veterans with
clinic visits for opioid agonist therapy and those with prescriptions
for buprenorphine were also excluded. To protect against data
entry errors in the prescription records, individuals with an average
daily dose greater than 1000 mg morphine equivalent dose (MED)
per day were treated as having a potentially invalid value and were
excluded from theanalyses. Thesecriteria resulted in 3.2% to 3.4%
of OEF/OIF/OND veterans being excluded per year.

2.3. Demographic characteristics

Demographic characteristics include age, race, sex, marital
status, and rural–urban status. Table 1 provides themean age for
each study year. Categorical variables for age were also created
and used in the model examining risk factors for chronic opioid
use in FY12 (Table 4). The categories for race were collapsed into
white, nonwhite, and missing because of small sample sizes in
nonwhite categories. The “missingness” of race data is a well-
known and well-studied problem in VHA databases and can be
as high as 30%.33,34 To populate this field as much as possible,
we searched inpatient records and outpatient encounter records
because race is a field in each record. Race was missing for less
than 10% of veterans included in our analyses. Marital status was
collapsed into 2 categories: married and unmarried. Lastly,
veterans were categorized into 1 of 4 categories based on the
5-digit zip code from the most recent home address on file with
VHA: urban, large rural, small rural, and isolated rural.25

2.4. Clinical characteristics

To identify the clinical indications for veterans receiving opioids,
we extracted ICD-9 codes from the CDW and specified 5
categories of pain that are common among veterans: neck, back,
arthritis or joint, headache ormigraine, and neuropathic. Veterans
were categorized as having 1 of the 5 pain conditions if they had
at least 1 outpatient visit codedwith a conditionwithin a fiscal year
and had a second code for that same condition at least 30 days
but less than or equal to 365 days later. Each person included in
the study could have more than one of the 5 painful conditions.

Mental health and substance use diagnoses were based on
definitions used by the VA Northeast Program Evaluation Center
(NEPEC).19 We identified veterans with diagnoses who, in other
analyses, have been associated with opioid use, including
depression, post-traumatic stress disorder (PTSD), non-opioid
substance use disorder, opioid use disorder, alcohol use
disorder, and tobacco use. Based on the NEPEC definition,
a mental health diagnosis was defined as having at least 2
outpatient encounters for any of the mental health or substance
use diagnoses described above, and at least one of the
outpatient encounters must have been an in‐person encounter
(ie, both encounters cannot be telephone contacts). Each unique
veteran could receive more than one mental health or substance
use diagnosis.

We also identified outpatient pain scores for each veteran.
The VHA uses a 0 to 10 numeric rating scale with 0 indicating no
pain and 10 indicating the worse possible pain.20 Pain scores for
each veteran were averaged across each year so that they had
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a single score for each fiscal year. Veterans were grouped into
those with a pain score of 0, those withmild pain (1-3), moderate
(4-6), and severe (7-10)38 and included in regression models as
a categorical variable (Table 4), those with no reported pain
score were included as a separate group.

2.5. Medication characteristics

Opioid days were defined as the number of days in a given year that
the veteran could have taken at least 1 dose of an opioidmedication.
To calculate the number of opioid days, the prescriptions for each
year were sorted into chronological order based on the date
dispensed. If any 2 prescriptions overlapped by more than 10 days
or 20%, the overlapping portions of the prescription were assumed
to be taken concurrently and the overlapping days were only
included once in the opioid days calculation. If the overlap was#10
days or 20%, the second prescription was shifted and the
overlapping days from both the first and second prescription were

included in the opioid day calculation. Opioid use in each fiscal year
was categorized as chronic use ($90 d/yr) or nonchronic use (,90
d/yr). Each opioid prescription was converted to an MED by
multiplying the medication strength and the quantity dispensed by
a published conversion factor.1,29,37 All MEDswere summed across
a given year to create the total MED/patient/year. The average daily
MED was calculated by dividing the total MED by the number of
opioid days that a patient could have taken opioids in that year.

In addition to opioid use being categorized as chronic or
nonchronic, it was further characterized by calculating the
proportion of chronic users who received a daily dose of .100
mg MED daily and those who received .120 mg MED daily
because opioid doses at these levels have been identified as high
dose and as being associated with opioid overdose, respec-
tively.5 The proportion of veterans who were identified as chronic
opioid users and who were receiving long-acting opioid
medications was calculated for each year. Long-acting opioids
were defined as any opioid formulated to have sustained release

Table 1

Demographic characteristics all OEF/OIF/OND.

FY09, N 5 272,572 FY10, N 5 330,848

Chronic Nonchronic No opioid Overall Chronic Nonchronic No opioid Overall

N (% of total) 18,497 (6.8) 40,712 (14.9) 213,363 (78.3) 272,572 (100) 23,745 (7.2) 48,949 (14.8) 258,154 (78.0) 330,848 (100)

Age

Mean (SD) 34.9 (9.6) 33.2 (9.4) 34.2 (9.7) 34.1 (9.7) 35.5 (9.6) 33.6 (9.3) 34.5 (9.7) 34.5 (9.7)

Race, N (%)

White 14,030 (75.9) 27,516 (67.6) 135,641 (63.6) 177,187 (65.0) 17,817 (75.0) 33,017 (67.5) 163,899 (63.5) 214,733 (64.9)

Nonwhite 2922 (15.8) 8964 (22.0) 43,680 (20.5) 55,566 (20.4) 3878 (16.3) 10,760 (22.0) 52,293 (20.3) 66,931 (20.2)

Unknown 1545 (8.4) 4232 (10.4) 34,042 (15.6) 39,819 (14.6) 2050 (8.6) 5172 (10.6) 41,962 (16.3) 49,184 (14.9)

Gender, N (%)

Male 16,965 (91.7) 35,781 (87.9) 187,380 (87.8) 240,126 (88.1) 21,706 (92.4) 43,136 (88.1) 226,408 (87.7) 291,250 (88.0)

Female 1532 (8.2) 4931 (12.1) 25,983 (12.2) 32,446 (11.9) 2039 (8.6) 5813 (11.9) 31,736 (12.3) 39,598 (12.0)

Marital Status, N (%)

Married 10,352 (56.0) 18,541 (45.5) 94,897 (44.5) 123,790 (45.4) 13,414 (56.5) 22,234 (45.4) 113,887 (44.1) 149,535 (45.2)

Not Married 8003 (43.2) 21,577 (53.0) 104,739 (56.7) 134,319 (49.3) 10,112 (42.7) 26,043 (53.2) 126,643 (49.2) 162,798 (49.2)

Rural/Urban Status, N (%)

Urban 13,046 (70.5) 31,715 (77.9) 166,541 (78.1) 211,302 (77.5) 16,718 (70.4) 38,285 (78.2) 201,710 (78.1) 256,713 (77.6)

Large Rural 2567 (13.9) 4273 (10.5) 23,492 (11.0) 30,332 (11.1) 3334 (14.0) 5085 (10.4) 28,316 (11.0) 36,735 (11.1)

Small Rural 1344 (7.3) 2078 (5.1) 10,461 (4.9) 13,883 (5.1) 1687 (7.1) 2393 (4.9) 12,563 (4.9) 16,643 (5.0)

Isolated 937 (5.1) 1423 (3.5) 7540 (3.5) 9900 (3.6) 1245 (5.2) 1733 (3.5) 9380 (3.6) 12,358 (3.7)

FY11, N 5 382,699 FY12, N 5 411,827

Chronic Nonchronic No opioid Overall Chronic Nonchronic No opioid Overall

N (% of total) 29,259 (7.7) 55,496 (14.5) 297,944 (77.9) 382,699 (100) 34,607 (8.4) 60,196 (14.6) 317,024 (77.0) 411,827 (100)

Age

Mean (SD) 36.1 (9.6) 34.1 (9.4) 35.1 (9.8) 35.0 (9.7) 36.7 (9.6) 34.7 (9.4) 35.8 (9.8) 35.7 (9.7)

Race, N (%)

White 21,795 (74.5) 37,050 (66.8) 187,866 (63.1) 246,711 (64.5) 25,694 (74.3) 40,011 (66.5) 201,649 (63.6) 267,354 (64.9)

Nonwhite 4896 (16.7) 12,607 (22.7) 61,485 (20.6) 78,988 (20.6) 5846 (16.9) 13,796 (22.9) 67,621 (21.3) 87,263 (21.2)

Unknown 2568 (8.8) 5839 (10.2) 48,593 (16.3) 57,000 (14.9) 3067 (8.9) 6389 (10.6) 47,754 (15.1) 57,210 (13.9)

Gender, N (%)

Male 26,818 (91.7) 48,634 (87.6) 260,953 (87.6) 336,405 (87.9) 31,518 (91.1) 52,507 (87.2) 277,064 (87.4) 361,089 (87.7)

Female 2441 (8.3) 6862 (12.4) 36,991 (12.4) 46,294 (12.1) 3089 (8.9) 7689 (12.8) 39,960 (12.6) 50,738 (12.3)

Marital Status, N (%)

Married 16,585 (56.7) 25,269 (45.5) 132,435 (44.5) 174,289 (45.5) 19,773 (57.1) 27,463 (45.6) 145,900 (46.0) 193,136 (46.9)

Not Married 12,417 (42.4) 29,503 (53.3) 146,136 (49.0) 188,056 (49.1) 14,568 (42.1) 32,096 (53.4) 159,230 (50.3) 205,894 (50.0)

Rural/Urban Status, N (%)

Urban 20,641 (70.6) 43,292 (78.1) 233,731 (78.5) 297,644 (77.8) 24,288 (70.2) 47,204 (78.4) 248,750 (78.5) 320,242 (77.8)

Large Rural 4163 (14.2) 5799 (10.5) 32,156 (10.8) 42,118 (11.0) 4903 (14.2) 6190 (10.3) 33,836 (10.7) 44,929 (10.9)

Small Rural 2121 (7.3) 2727 (4.9) 14,227 (4.8) 19,075 (5.0) 2560 (7.4) 2802 (4.7) 15,280 (4.8) 20,642 (5.0)

Isolated 1449 (5.0) 1957 (3.5) 10,466 (3.5) 13,871 (3.6) 1746 (5.1) 2168 (3.6) 11,290 (3.6) 15,204 (3.7)
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properties (such as oxycodone sustained release or fentanyl
patch) or those that are intrinsically long-acting, such as
methadone. We did not differentiate between opioids classified
as schedule II (the most restrictive in terms of prescribing
regulations) vs schedules III to V. We also created a “multiple
opioid” measure to identify veterans taking more than 1 opioid
medication concurrently. This was defined as 2 or more types of
opioids that overlapped by more than 30 days in any 40-day
period.

We have provided descriptive tables of opioid use in OEF/OIF/
OND veterans aswell as thosewith traumatic brain injury. Logistic
regression models were used to model the likelihood of receiving
opioids chronically in FY12 for all OEF/OIF/OND veterans. Each
model included demographic characteristics, mental health and
substance use diagnoses, pain conditions, pain score, and
opioid characteristics. The Charlson Comorbidity Index was used
to control for other physical health diagnoses.7,8

3. Results

Tables 1–3 describe the demographic, clinical, and medication
characteristics, respectively, for all OEF/OIF/OND veterans who

met our inclusion criteria from FY09 to FY12 and are divided into
the following categories: chronic users, nonchronic users, no
opioid use, and the cohort overall. The number of veterans
meeting our inclusion criteria increased during the study period,
which is consistent with the increase in the number of OEF/OIF/
OND veterans in general and the number using VHA care
(Table 1). Across the study period, approximately 22% to 23%
of the cohort received opioids, with 7% to 8% receiving them
chronically. Overall, most veterans were white and male. This
was consistent across the categories of chronic opioid use,
nonchronic use, and no opioid use, and across fiscal years.
Interestingly, the majority of chronic opioid users were married.
Regardless of study year, most veterans lived in urban settings;
this was true among chronic and nonchronic users as well as
those with no opioid use.

Table 2 provides clinical characteristics for each fiscal year.
Arthritis and joint pain were the most prevalent painful conditions
overall, but back pain was the most common painful condition
among chronic opioid users. The proportion of chronic users with
depression and PTSDwas higher than nonchronic users or those
with no opioid use. Tobacco use was also the most common

Table 2

Clinical characteristics all OEF/OIF/OND.

FY09, N 5 272,572 FY10, N 5 330,848

Chronic Nonchronic No opioid Overall Chronic Nonchronic No opioid Overall

N (% of total) 18,497 (6.8) 40,712 (14.9) 213,363 (78.3) 272,572 (100) 23,745 (7.2) 48,949 (14.8) 258,154 (78.0) 330,848 (100)

Pain Diagnosis, N (%)

Neck Pain 2566 (13.9) 2638 (6.5) 4845 (2.3) 10,049 (3.7) 3122 (13.2) 3242 (6.6) 6177 (2.4) 12,541 (3.8)

Back Pain 10,845 (58.6) 13,361 (32.8) 25,956 (12.2) 50,162 (18.4) 13,823 (58.2) 16,306 (33.3) 31,818 (12.3) 61,947 (18.7)

Arthritis/Joint Pain 9222 (49.9) 14,998 (36.8) 36,510 (17.2) 60,730 (22.3) 11,652 (49.1) 18,307 (37.4) 44,260 (17.1) 74,219 (22.4)

Headache/Migraine 3515 (19.0) 5157 (12.7) 12,629 (5.9) 21,301 (7.8) 4363 (18.4) 6076 (12.4) 15,053 (5.8) 25,492 (7.7)

Neuropathic Pain 1726 (9.3) 1856 (4.6) 3472 (1.6) 7054 (3.0) 2152 (9.1) 2179 (4.5) 4154 (1.6) 8485 (2.6)

MH/SUD Diagnosis N (%)

Depression 7983 (43.2) 11,708 (28.8) 43,378 (20.3) 63,069 (23.1) 10,407 (43.8) 14,594 (29.8) 54,031 (20.9) 79,032 (23.9)

PTSD 10,636 (57.5) 16,378 (40.2) 60,364 (28.3) 87,378 (32.1) 13,814 (58.2) 19,957 (40.8) 73,142 (28.3) 106,913 (32.3)

Opioid SUD 500 (2.7) 407 (1.0) 933 (0.4) 1840 (0.7) 636 (2.7) 556 (1.1) 1615 (0.6) 2807 (0.9)

Non-Opioid SUD 1460 (7.9) 2478 (6.1) 7742 (3.7) 11,680 (4.3) 1972 (8.3) 3135 (6.4) 10,252 (4.0) 15,359 (4.6)

Alcohol Disorder 2254 (12.2) 4606 (11.3) 18,416 (8.6) 25,276 (9.3) 3011 (12.7) 5781 (11.8) 23,421 (9.1) 32,213 (9.7)

Tobacco 4883 (26.4) 8059 (19.8) 30,339 (14.2) 43,281 (15.9) 6080 (25.6) 9280 (19.0) 36,194 (14.0) 51,554 (15.6)

TBI Diagnosis, N (%)

TBI 2948 (15.9) 4686 (11.5) 14,091 (6.6) 21,725 (8.0) 3549 (15.0) 5812 (11.9) 17,229 (6.7) 26,590 (8.0)

FY11, N 5 382,699 FY12, N 5 411,827

Chronic Nonchronic No opioid Overall Chronic Nonchronic No opioid Overall

N (% of total) 29,259 (7.7) 55,496 (14.5) 297,944 (77.9) 382,699 (100) 34,607 (8.4) 60,196 (14.6) 317,024 (77.0) 411,827 (100)

Pain Diagnosis, N (%)

Neck Pain 3720 (12.7) 3661 (6.6) 7007 (2.4) 14,388 (3.8) 3442 (10.0) 3077 (5.1) 5767 (1.8) 12,286 (3.0)

Back Pain 16,705 (57.1) 18,360 (33.1) 36,270 (12.2) 71,335 (18.6) 16,808 (48.6) 15,531 (25.8) 27,712 (8.7) 60,051 (14.6)

Arthritis/Joint Pain 13,996 (47.8) 20,415 (36.8) 50,335 (16.9) 84,746 (22.1) 13,512 (39.0) 17,651 (29.3) 38,934 (12.3) 70,097 (17.0)

Headache/Migraine 5077 (17.4) 6467 (11.7) 16,723 (5.6) 28,267 (7.4) 4474 (12.9) 5072 (8.4) 12,819 (4.0) 22,365 (5.4)

Neuropathic Pain 2384 (8.2) 2473 (4.5) 4774 (1.6) 9631 (2.5) 2140 (6.2) 2087 (3.5) 3814 (1.2) 8041 (2.0)

MH/SUD Diagnosis N (%)

Depression 12,651 (43.2) 16,821 (30.3) 64,354 (21.6) 93,826 (24.5) 14,951 (43.2) 18,724 (31.1) 74,590 (23.5) 108,265 (26.3)

PTSD 17,012 (58.1) 22,630 (40.8) 86,665 (29.1) 126,307 (33.0) 19,704 (56.9) 24,823 (41.2) 97,740 (30.8) 142,267 (34.6)

Opioid SUD 809 (2.8) 685 (1.2) 2367 (0.8) 3861 (1.0) 1072 (3.1) 845 (1.4) 3151 (1.0) 5068 (1.2)

Non-Opioid SUD 2298 (7.9) 3717 (6.7) 12,931 (4.4) 18,946 (5.0) 2675 (7.7) 4190 (7.0) 15,094 (4.8) 21,959 (5.3)

Alcohol Disorder 3679 (12.6) 6585 (11.9) 28,040 (9.4) 38,304 (10.0) 4229 (12.2) 7276 (12.1) 31,436 (9.9) 42,941 (10.4)

Tobacco 7284 (24.9) 10,428 (18.8) 40,937 (13.7) 58,649 (15.3) 8499 (24.6) 11,226 (18.7) 45,749 (14.4) 65,474 (15.9)

TBI Diagnosis, N (%)

TBI 4106 (14.0) 6034 (10.9) 19,414 (6.5) 29,554 (7.7) 4818 (13.9) 6492 (10.8) 21,446 (6.8) 32,756 (7.9)

MH/SUD, mental health/substance use disorder.
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substance-related condition and was more common among
chronic opioid users.

The mean MED was low to moderate, approximately 26 mg
daily, across all study years. (See Table 3 for mean dose in each
year and SD.) Among chronic users, the dose was higher, but still
moderate at approximately 35 mg MED daily in each year. The
prevalence of high-dose opioids, concurrent use of multiple
opioids, and use of long-acting opioids was fairly low. Prevalence
of high-dose opioid therapy was much higher in chronic users
than in nonchronic users. From FY09 to FY12, approximately 5%
of chronic users (2% of all opioid users) received MED .100 mg
daily and approximately 4% of chronic users (approximately 1.5%
of all opioid users) receivedMED.120mg daily. Interestingly, the
use of multiple opioids decreased over time. In FY09, 19.2% of
chronic users received multiple opioid medications concurrently
compared to 16.7% in FY12. Likewise, use of long-acting opioids
has decreased over time from 16.2% of chronic users in FY09 to
13.7% in FY12. Although it is not included in the table, we also
examined the days of opioid use for each year. In the OEF/OIF/
OND cohort, median days of opioid use (50th percentile) were 31,
35, 38, and 42 for FY09, FY10, FY11, and FY12, respectively.

Table 4 provides the logistic regression model examining
factors associated with chronic opioid use in FY12 for all OEF/
OIF/OND veterans. From a demographic perspective, the
findings in this model are similar to other groups, with the risk of
opioid use decreasing in the older age groups.4,27,39 Veterans
living in any type of rural area are less likely to receive opioids
chronically compared to veterans living in urban areas. Similar to
other studies, veterans with a diagnosis of PTSD, major
depressive disorder, and tobacco use disorder are more likely
to receive opioids chronically.4,27,39 However, those with di-
agnosed TBI were less likely to receive chronic opioid therapy. In
addition, veterans with a diagnosed alcohol use disorder had
approximately 10% lower odds of receiving chronic opioid
therapy, whereas those with a diagnosed opioid use disorder
had approximately 25% higher odds of receiving this treatment;
diagnosis of other substance use disorders did not significantly
affect the likelihood of receiving chronic opioids. Among pain

diagnoses, veterans with a diagnosis of back pain had more than
triple the odds of receiving chronic opioid therapy compared to
veteranswithout back pain. As pain scores increased, the odds of
receiving opioid medication also increased relative to individuals
with no pain. Opioid characteristics were most strongly associ-
ated with chronic opioid therapy.

4. Discussion

To our knowledge, this is the first detailed national report of
opioid prescribing among OEF/OIF/OND veterans. These
findings suggest that the prevalence of opioid use in OEF/OIF/
OND veterans is relatively modest. In these analyses, 23% of all
OEF/OIF/OND veterans received any outpatient opioid in FY12.
Among opioid users, chronic use was also modest, with 8.4% of
OEF/OIF/OND veterans using opioids chronically in FY12.
These findings are well within the large range (3%-64%)
reported in other studies of OEF/OIF/OND veterans, and much
smaller than the findings from Macey et al.23 (64%), which
examined data from 2008. Similar to previous work, we also
found that most veterans received moderate doses of opioids
and few had high-risk opioid use such as high MED, use of
multiple opioids concurrently, and use of long-acting
opioids.12,13,23 This suggests that high-risk opioid use is less
of a problem in OEF/OIF/OND veterans than suggested in
previous studies, and certainly less than suggested by the lay
press. Several previous studies found that history of substance
use disorders was associated with the likelihood of receiving
opioids, especially receiving them chronically.12,13,23 On the
contrary, OEF/OIF/OND veterans with a diagnosed alcohol use
disorder had about 20% lower odds of receiving chronic
opioids, and a diagnosis of substance abuse other than opioids,
tobacco, or alcohol was not associated with chronic opioid use
at all. Unfortunately, a diagnosis of opioid use disorder,
increased opioid dose, and use of long-acting opioids were
each significantly associated with an increased likelihood of
chronic opioid use, although it is not possible to determine the
direction of these associations.

Table 3

Medication characteristics all OEF/OIF/OND.

FY09, N 5 272,572 FY10, N 5 330,848

Chronic Nonchronic No opioid Overall Chronic Nonchronic No opioid Overall

N (% of total) 18,497 (6.8) 40,712 (14.9) 213,363 (78.3) 272,572 (100) 23,745 (7.2) 48,949 (14.8) 258,154 (78.0) 330,848 (100)

Daily MED (SD) 35.3 (44.9) 22.5 (19.0) N/A 26.5 (29.7) 35.5 (45.0) 22.0 (17.7) N/A 26.4 (30.2)

MED .100, N (%) 892 (4.8) 247 (0.6) N/A 1139 (1.9)* 1272 (5.4) 241 (0.5) N/A 1513 (2.1)*

MED .120, N (%) 675 (3.6) 180 (0.4) N/A 855 (1.4)* 973 (4.1) 163 (0.3) N/A 1136 (1.6)*

Multiple Opioids, N (%) 3554 (19.2) 175 (0.4) N/A 3729 (6.3)* 4239 (17.9) 177 (0.4) N/A 4416 (6.1)*

Long-Acting Opioid, N (%) 2989 (16.2) 703 (1.7) N/A 3692 (6.2)* 3652 (15.4) 798 (1.6) N/A 4450 (6.1)*

FY11, N 5 382,699 FY12, N 5 411,827

Chronic Nonchronic No opioid Overall Chronic Nonchronic No opioid Overall

N (% of total) 29,259 (7.7) 55,496 (14.5) 297,944 (77.9) 382,699 (100) 34,607 (8.4) 60,196 (14.6) 317,024 (77.0) 411,827 (100)

Daily MED (SD) 35.2 (45.6) 21.4 (16.0) N/A 26.1 (30.5) 35.1 (45.8) 21.1 (14.8) N/A 26.2 (30.8)

MED .100, N (%) 1544 (5.3) 217 (0.4) N/A 1761 (2.1)* 1812 (5.2) 212 (0.4) N/A 2024 (2.1)*

MED .120, N (%) 1183 (4.0) 148 (0.3) N/A 1331 (1.6)* 1411 (4.1) 145 (0.2) N/A 1556 (1.6)*

Multiple Opioids, N (%) 4945 (16.9) 190 (0.4) N/A 5135 (6.1)* 5783 (16.7) 152 (0.3) N/A 5935 (6.3)*

Long-Acting Opioid, N (%) 4251 (14.5) 800 (1.4) N/A 5051 (6.0)* 4744 (13.7) 801 (1.33) N/A 5545 (6.0)*

* Of all opioid users chronic and nonchronic.

MED, morphine equivalent dose.
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Our findings are also interesting when examined in compar-
ison to a recent analysis of opioid use among veterans
nationwide with a diagnosis of chronic noncancer pain.13 This
analysis found that, although the prevalence of any outpatient
opioid use in 2011 was approximately 50%, with about 57% of
opioid users receiving opioids chronically, use among OEF/
OIF/OND veterans was lower than veterans as a whole (47%).
These results suggest that the OEF/OIF/OND cohort may be at
a lower risk of opioid use, including chronic use, than veterans
as a whole.

This study is subject to several limitations. The work is based on
outpatient opioid prescriptions prescribedwithin the VHA, therefore
the analyses do not account for opioids that veterans may have

received outside the VHA system. These analyses included data
from veterans who use the VHA at least twice in a given fiscal year.
This was an effort to ensure a cohort of veterans who were seen in
VHA regularly, may be less likely to receive care outside the VHA
system, and were most likely to be affected by opioid-related
policies implemented by VHA. These analyses are also subject to
the limitations of any secondary data analyses. First, it is possible
that some diagnoses may be miscoded or that some veterans may
have a particular diagnosis that was not annotated in the record.
Furthermore, the opioid use disorder may be coded simply as
substance abuse disorder in the health record. However, we
accounted for both opioid use disorder and other substance use
disorders in each model. Therefore, regardless of how a provider
coded opioid use disorder, it would have been included in the
analysis, but we can only specifically attribute opioid use disorder to
records specifically coded for it. Theoretically, the risk of a patient
misusing the opioid and it not being recognized clinically and/or not
coded would be similar across all studies using VHA electronic
health record data; therefore, it seems reasonable to compare
findings related to both opioid use disorder and substance use
disorder to previous work. While this analysis helps to explain the
prescribing and utilization of opioids in veterans, the administrative
claims used to answer these questions are insufficient to make
inferences as to the effect opioids may have on functional status or
quality of life.

Taken as a whole, these analyses suggest that opioid use
among OEF/OIF/OND veterans is characterized by moderate
doses that are usedover relatively longperiods of time by aminority
of veterans. Practices such as prescribing high-dose opioids, use
of multiple concurrent opioids, and use of long-acting opioids
occur in a fairly small percentage of these veterans. These findings
also suggest that the use of opioids is less common among OEF/
OIF/OND veterans compared with veterans as a whole. This
analysis provides a strong baseline for evaluating the impact of
recently implemented additional opioid-related policies.
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