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GREATER COMBAT EXPOSURE

coupled with improve-
ments in battlefield medi-
cine and protective gear have

resulted in large numbers of veterans
of Iraq and Afghanistan surviving in-
juries that would have been fatal in prior
wars.1-3 Veterans are returning home
with comorbid mental and physical
health problems.1,4 Posttraumatic stress
disorder (PTSD) is the most prevalent
mental health disorder among veter-
ans of Operation Enduring Freedom
(OEF, principally Afghanistan) and Op-
eration Iraqi Freedom (OIF) who use
Veterans Affairs (VA) health care,5 the
largest provider of health care for these
veterans. Somatic complaints, espe-
cially pain, have been strongly associ-
ated with mental health disorders, par-
ticularly PTSD, in prior-era veterans,6,7

and similarly, high rates of comorbid
pain and PTSD diagnoses have been re-
ported in veterans who have returned
from Iraq and Afghanistan.4,8-10

Nationwide, the prescription of opi-
oid analgesics has nearly doubled since
1994 because of a greater recognition
of the importance of treating pain.11,12

At the same time, rates of prescription
opioid misuse and overdose have in-
creased sharply, and prescription opi-
oids are now a leading cause of death
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Context Record numbers of Iraq and Afghanistan veterans survive their war injuries
and yet continue to experience pain and mental health problems, particularly post-
traumatic stress disorder (PTSD). Little is known about the association of mental health
disorders and prescription opioid use.

Objective To investigate the effect of mental health disorders, particularly PTSD,
on risks and adverse clinical outcomes associated with prescription opioid use.

Design Retrospective cohort study involving 141 029 Iraq and Afghanistan veter-
ans who received at least 1 non–cancer-related pain diagnosis within 1 year of enter-
ing the Department of Veterans Affairs (VA) health care system from October 1, 2005,
through December 31, 2010.

Main Outcome Measures Independent association of mental health disorders and
the prescription of opioids, higher risk opioid use, and adverse clinical outcomes (eg,
accidents and overdose) within 1 year of receiving a pain-related diagnosis.

Results A total of 15 676 veterans were prescribed opioids within 1 year of their ini-
tial pain diagnosis. Compared with 6.5% of veterans without mental health disorders,
17.8% (adjusted relative risk [RR], 2.58; 95% CI, 2.49-2.67) of veterans with PTSD
and 11.7% (adjusted RR, 1.74; 95% CI, 1.67-1.82) with other mental health diag-
noses but without PTSD were significantly more likely to receive opioids for pain di-
agnoses. Of those who were prescribed pain medication, veterans with PTSD were
more likely than those without mental health disorders to receive higher-dose opioids
(22.7% vs 15.9%, adjusted RR, 1.42; 95% CI, 1.31-1.54), receive 2 or more opioids
concurrently (19.8% vs 10.7%, adjusted RR, 1.87; 95% CI, 1.70-2.06), receive seda-
tive hypnotics concurrently (40.7% vs 7.6%, adjusted RR, 5.46; 95% CI, 4.91-6.07),
or obtain early opioid refills (33.8% vs 20.4%; adjusted RR, 1.64; 95% CI, 1.53-
1.75). Receiving prescription opioids (vs not) was associated with an increased risk of
adverse clinical outcomes for all veterans (9.5% vs 4.1%; RR, 2.33; 95% CI, 2.20-
2.46), which was most pronounced in veterans with PTSD.

Conclusion Among US veterans of Iraq and Afghanistan, mental health diagnoses,
especially PTSD, were associated with an increased risk of receiving opioids for pain,
high-risk opioid use, and adverse clinical outcomes.
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in the United States.12-14 Iraq and Af-
ghanistan veterans with pain- and
PTSD-prescribed opioids may be at par-
ticularly high risk of prescription opi-
oid misuse given the high cooccur-
rence of substance use disorders among
veterans with PTSD.15,16 Despite me-
dia reports of overdose in these veter-
ans with pain- and PTSD-prescribed
opioids,17,18 little is known about the as-
sociation of mental health disorders and
PTSD with patterns of prescription opi-
oid use and clinical outcomes. We un-
dertook this study in a national sample
of Iraq and Afghanistan veterans en-
rolled in VA health care to investigate
the effect of mental health disorders,
particularly PTSD, on patterns of opi-
oid prescription, associated risks, and
adverse clinical outcomes, such as ac-
cidents and overdose.

METHODS
Study Population

This retrospective cohort was identi-
fied using the national VA’s OEF/OIF
roster, an accruing national database
of veterans who have separated from
military service and have enrolled in
VA health care. Under a waiver of
informed consent granted by the
institutional review board of record,
we identified veterans who entered
VA health care from October 1,
2005, through December 31, 2008
(N=291 205). We chose this period
to minimize background shifts in
opioid prescribing patterns in the VA
because the joint VA–Department of
Defense clinical practice guideline
for the management of opio id
therapy was released in 200319 and
was not updated until May 2010. The
main study population was defined
as Iraq and Afghanistan veterans who
received a new non−cancer-pain
diagnosis within 1 year of VA entry
(n=141 029). Each veteran was fol-
lowed up for 1 additional year from
initial pain diagnosis to evaluate
whether he/she received an opioid
prescription and whether he/she
experienced an adverse clinical out-
come during this 1-year follow-up
period. Selecting the subgroup with

noncancer pain diagnoses allowed
for increased precision with respect
to indications for opioid prescription
and temporal relationships among
variables. The study end-date was
December 31, 2010. The study was
approved by the Committee on
Human Research, University of Cali-
fornia, San Francisco, and the San
Francisco VA Medical Center.

Data Source

The VA OEF/OIF roster contains basic
sociodemographic and military service
information but lacks information on
income, employment, education, and
level of combat exposure and has only
cruderace/ethnicitycategorization.20 The
roster data were linked to 2 other VA
administrativedatabases: theVANational
Patient Care Database to obtain infor-
mation on VA clinical visits and associ-
ated clinical diagnoses and the VA deci-
sionsupportsystemtoobtaindetailedVA
pharmacy records.

Study Variables

Dependent Variables. Through medi-
cal literature review and consensus
of 2 internists and coauthors (K.H.S.
and B.E.C.), we identified noncancer
diagnoses, using International Classifi-
cation of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM)
codes, that could result in pain seri-
ous enough to warrant an opioid
medication (eTable 1 available at
http://www.jama.com).14,21 We re-
quired at least 1 opioid prescription for
a minimum of 20 consecutive days in the
first year of pain diagnosis. To compare
opioid doses across classes, we used a
standard formula to calculate mor-
phine equivalents.22 Within 1 year of first
pain diagnosis, we determined the fol-
lowing: morphine equivalent dose (in
quintiles), median duration of prescrip-
tion opioid use, and whether 2 or more
different opioids, sedative hypnotics (eg,
benzodiazepines), or both were pre-
scribed concurrently within a 30-day pe-
riod. We defined early refill as obtain-
ing the same opioid prescription for
more than 7 days before the end of the
prior prescription as a proxy of high-

risk opioid behavior. Finally, using ICD-
9-CM diagnostic codes, we created the
following categories of adverse clinical
outcomes: (1) accidents resulting in
wounds or injuries, (2) opioid-related
accidents and overdose, (3) alcohol- and
nonopioid drug–related accidents and
overdose, (4) self-inflicted injuries (eg,
suicide attempt), and (5) violence-
related injuries (eg, gunshot wounds)
(eTable 2). To ensure the clinical rel-
evance of these outcomes, we required
that outcomes occur within 1 year of
pain diagnosis in the context of an emer-
gency or inpatient admission and ex-
cluded diagnoses received as part of rou-
tine, scheduled care.

Independent Variables. We de-
fined 3 mental health diagnostic cat-
egories: (1) no mental health diagno-
ses, (2) other mental health diagnoses
excluding PTSD, and (3) PTSD diag-
noses with and without other mental
health diagnoses. Because the vast ma-
jority of individuals with PTSD have co-
morbid mental health disorders,23 we
did not create a separate category of
those with PTSD alone. Categories were
created using ICD-9-CM codes20 corre-
sponding to Diagnostic and Statistical
Manual of Mental Disorders (Fourth Edi-
tion) classifications.24 We examined
other common military service–
related mental health diagnoses20: de-
pressive disorders, anxiety disorders, al-
cohol use disorders, drug use disorders,
and traumatic brain injury. Each of these
conditions was examined with and
without comorbid PTSD. Mental health
diagnoses were included that were as-
signed after entry in VA health care un-
til 1 year after receiving an index pain
diagnosis. To adjust for potential con-
founding, we included sociodemo-
graphic (ie, age, sex, race/ethnicity,
marital status, VA facility type—
medical center vs community clinic)
and military service characteristics (ie,
component, rank, service branch, and
number of deployments).21

Statistical Analyses

For the main study population of
141 029 veterans receiving pain-
related diagnoses followed up for 1 year,
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we used Poisson regression with ro-
bust error variance to calculate ad-
justed relative risks (RRs) with 95%
confidence intervals. We assessed the
independent association of mental
health diagnostic category (no mental
health diagnosis, mental health diag-
nosis excluding PTSD, and PTSD with
and without other mental health diag-
noses) with the prescription of at least
1 opioid after adjusting for individual
characteristics. For comparison, we re-
peated the same analysis in the whole
population of 291 205 returning veter-
ans who entered VA health care from
October 1, 2005, through December 31,
2008, and were followed up for 1 year.

In the main study population of veter-
ans with noncancer pain diagnoses
(n=141 029), we performed stratified
analyses of subgroups of OEF/OIF vet-
erans with PTSD vs no mental health
diagnoses who were prescribed opi-
oids using Mantel-Haenszel tests of ho-
mogeneity. Among veterans with pain-
related diagnoses prescribed opioids
(n=15 676), we determined indepen-
dent associations of mental health di-
agnostic category with prescription opi-
oid-use patterns. Finally, we determined
the prevalence of adverse clinical out-
comes (defined above) for veterans
within each mental health diagnostic
category who were and were not pre-
scribed opioids for pain. Because of the
extremely large data set, we chose a
P value of �.001 as a more conserva-
tive threshold for statistical signifi-
cance. All analyses were conducted
using SAS software version 9.1 (SAS In-
stitute Inc).

RESULTS
Of 291 205 veterans who entered VA
health care from 2005 through 2008,
during 1 year of follow-up, 141 029
(48%) received at least 1 pain-related
diagnosis. Sociodemographic and
military service characteristics of the
141 029 veterans with an index pain
diagnosis are presented in TABLE 1.
The majority (66%) had received 2
or more different pain diagnoses;
51% received at least 1 mental health
diagnosis—19% received mental
health diagnoses excluding PTSD
and 32% received PTSD diagnoses
with or without other mental health
diagnoses.

Opioid Prescriptions

Of the 141 029 veterans with pain di-
agnoses, 15 676 (11.1%) received pre-
scription opioids for 20 or more con-
secutive days; 77% of which were
prescribed by VA primary care clini-
cians. Compared with 6.5% of veter-
ans without a mental health diagno-
sis, 17.8% (adjusted RR, 2.58; 95% CI,
2.49-2.67) with PTSD and 11.7% (ad-
justed RR, 1.74; 95% CI, 1.67-1.82)
with mental health diagnoses but not

PTSD were significantly more likely to
receive opioids for pain (TABLE 2). Simi-
larly, in the whole population of
291 205 veterans with and without pain
diagnoses, 12.3% with PTSD (ad-
justed RR, 4.32; 95% CI, 4.17-4.49) and
7.3% with mental health diagnoses ex-
cluding PTSD (adjusted RR, 2.65; 95%
CI, 2.54-2.77) were independently
more likely to receive opioids than the
2.7% of veterans without mental health
diagnoses who received opioids for pain
(Table 2). In both cases, the nonover-
lapping confidence intervals indicated
that veterans with PTSD diagnoses were
significantly more likely to be pre-
scribed opioids than veterans with men-
tal health diagnoses other than PTSD.

Stratified analyses confirmed that all
subgroups of veterans with PTSD were
significantly more likely to receive pre-
scription opioids than those with no
mental health diagnoses (FIGURE). For
most subgroups assessed, the confi-
dence intervals around the RRs of being
prescribed opioids for veterans with
PTSD (vs those with no mental health
diagnoses) overlapped with the sum-
mary estimate. There was no signifi-
cant interaction by sex, race/ethnic
group, or military rank. There was sig-
nificant interaction slightly diminish-
ing the effect for veterans younger than
30 years, of active duty service, or for-
mer Marines, yet the relationship be-
tween PTSD and opioid prescription re-
mained significant (Figure).

Veterans with other specific mental
disorder diagnoses—depression, anxi-
ety, alcohol use disorders, drug use dis-
orders, and traumatic brain injury—
were significantly more likely to receive
opioids than veterans with no mental
health diagnoses (eTable 3 available at
http://www.jama.com). Of note, veter-
ans with a drug use disorder and co-
morbid PTSD were most likely to be
prescribed opioids than veterans with
no mental health disorders (33.5% vs
6.5%; adjusted RR, 4.19; 95% CI, 3.84-
4.57; eTable 3). Within each mental dis-
order diagnosis subgroup, veterans hav-
ing comorbid PTSD were significantly
associated with being at greater risk of
receiving prescription opioids than vet-

Table 1. Sociodemographic and Military
Service Characteristics of Iraq and
Afghanistan War Veterans With an Index
Pain Diagnosis (n=141 029)

Characteristics
No. (%) of
Veterans

Age, y
�30 81 372 (57.7)

�30 59 657 (42.3)

Sexa

Women 16 225 (11.5)

Men 124 803 (88.5)

Race/ethnicity
White 71 384 (50.6)

Black 14 626 (10.4)

Hispanic 15 095 (10.7)

Other 39 924 (28.3)

Marital status
Never married 72 018 (51.1)

Married 62 454 (44.3)

Divorced, widowed, or other 6557 (4.6)

Component
National Guard or Reserve 62 315 (44.2)

Active duty 78 714 (55.8)

Rank
Officer 9435 (6.7)

Enlisted 131 594 (93.3)

Branch
Army 90 640 (64.3)

Marines 21 434 (15.2)

Navy 16 557 (11.7)

Air Force 12 398 (8.8)

Multiple deployment(s)a
No 87 309 (62.0)

Yes 53 622 (38.0)

Primary VA facility type
VA community clinic 40 124 (28.5)

VA medical center 100 905 (71.5)
Abbreviation: VA, Veterans Affairs.
aData missing.
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erans with these diagnoses without co-
morbid PTSD (TABLE 3).

Higher-Risk Opioid Use
In the 15 676 veterans prescribed opi-
oids within 1 year of initial pain diag-
noses, we detected patterns of higher-
risk opioid use in veterans with mental
health diagnoses other than PTSD, but
especially in veterans with PTSD
(TABLE 4). Compared to veterans with-
out mental health diagnoses, those with
PTSD prescribed opioids were signifi-
cantly more likely to be in the highest
quintile for dose (22.7% vs 15.9%; ad-
justed RR, 1.42; 95% CI, 1.31-1.54), re-
ceive more than 1 type of opioid con-
currently (19.8% vs 10.7%; adjusted RR,
1.87; 95% CI, 1.70-2.06), receive con-
current sedative hypnotics (40.7% vs
7.6%; adjusted RR, 5.46; 95% CI, 4.91-
6.07), and obtain early opioid refills
(33.8% vs 20.4%; adjusted RR, 1.64;
95% CI, 1.53-1.75). Those with PTSD
compared with those with mental
health diagnoses other than PTSD were
significantly more likely to be pre-
scribed opioids longer than the me-
dian duration (2 months) and to re-
ceive opioids and sedative hypnotics
concurrently (Table 4).

Adverse Clinical Outcomes

Among the 141 029 veterans followed
up for 1 year after receiving a pain-
related diagnoses, those prescribed opi-
oids (vs not) across all mental health
categories had a higher prevalence of
all adverse clinical outcomes occur-
ring in the context of emergency de-
partment or inpatient admissions (ac-
cidents resulting in wounds or injuries;
opioid-related accidents; and over-
doses, alcohol- and non-opioid drug–
related accidents and overdose; self-
inflicted injuries; and violence-related
injuries) (9.5% vs 4.1%, RR, 2.33; 95%
CI, 2.20-2.46). Among veterans pre-
scribed opioids, the absolute risk of all
adverse clinical outcomes, except for
wounds and injuries, was greatest for
the PTSD group than for veterans with-
out a mental health diagnosis or men-
tal health diagnoses other than PTSD
(TABLE 5).

COMMENT
This is the first national-level study to
demonstrate that veterans of Iraq and
Afghanistan with mental health diag-

noses, particularly PTSD, are signifi-
cantly more likely than veterans with
no mental health diagnoses to receive
prescription opioid medications for

Table 2. Mental Health Diagnostic Category and Receipt of Prescription Opioidsa

Mental Health Diagnostic Category

None
Diagnosis

Without PTSD

PTSD With
and Without

Another Mental
Health Diagnosis

First year of pain diagnosis
No. of veterans 68 737 27 309 44 983
No. (%) of opioid prescriptions 4488 (6.5) 3205 (11.7) 7983 (17.8)
RR (95% CI) 1 [Reference] 1.80 (1.72-1.88) 2.72 (2.63-2.81)
Adjusted RR (95%) CIb 1 [Reference] 1.74 (1.67-1.82) 2.58 (2.49-2.67)

First year in the VA health care system
No. of veterans 187 452 43 656 60 097
Opioid prescriptions, No. (%) 4972 (2.7) 3176 (7.3) 7414 (12.3)
RR (95% CI) 1 [Reference] 2.74 (2.63-2.86) 4.65 (4.49-4.82)
Adjusted RR (95%) CIb 1 [Reference] 2.65 (2.54-2.77) 4.32 (4.17-4.49)

Abbreviations: PTSD, posttraumatic stress disorder; RR, relative risk; VA, Veterans Affairs.
aAll P values are �.001
bAdjusted for age, sex, race, marital status, component, rank, branch of service, multiple deployments (y/n), and pri-

mary VA facility type.

Figure. Stratified Analyses of Risk of Receiving an Opioid Prescription for a Minimum of 20
Consecutive Days in the First Year of Pain Diagnosis for Veterans With a PTSD Diagnosis vs
Those Without Any Mental Health Diagnosis

No. of Veterans With an
Opioid Prescription

1 5

Relative Risk (95% CI)

Group

No Mental
Health

Diagnosis

PTSD With
or Without

Another Mental
Health Diagnosis

No. of
Veterans

RR
(95% CI)

Sexa

Women
Men

456
4032

572
7411

16 225
124 803

2.60 (2.31-2.92)
2.71 (2.62-2.81)

Component
Guard/Reserve
Active dutyb

1640
2848

2737
5246

62 315
78 714

3.25 (3.07-3.45)
2.34 (2.25-2.45)

Rank
Officer
Enlisted

223
4265

203
7780

9435
131 594

3.37 (2.81-4.05)
2.63 (2.54-2.73)

Summary 2.72 (2.63-2.81)

Age
<30 yb

≥30 y
2551
1937

4850
3133

81 372
59 657

2.50 (2.39-2.62)
3.05 (2.90-3.22)

Race/ethnicity
White
Black
Hispanic

2266
338
346

4549
656
663

71 384
14 626
15 095

2.87 (2.74-3.01)
3.14 (2.77-3.56)
2.97 (2.62-3.37)

Marital status
Never marriedb

Married
Divorced/widowed

2214
2026
248

3767
3820
396

72 018
62 454

6557

2.51 (2.39-2.64)
2.99 (2.84-3.14)
2.59 (2.23-3.00)

Branch
Army
Marinesb

Navy

2623
634
456
534

5989
1215
452
327Air Force

90 640
21 434
16 557
12 398

2.94 (2.82-3.07)
2.08 (1.89-2.27)
2.65 (2.37-2.96)
2.70 (2.38-3.07)

432

Although significant for all subgroups, tests for interaction showed that the effect was slightly diminished in
veteranswho were younger than 30 years, were never married, had enlisted in active-duty service, and
were former Marines because these confidence intervals did not overlap with the summary estimate, repre-
sented as the diamond with the width representing the bounds of the summary confidence interval.
aData missing.
bSignificant differences between subgroups existed.
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pain-related conditions. The associa-
tion between PTSD and opioid pre-
scription was robust because it was sig-
nificant for all subgroups of veterans
with PTSD. Moreover, veterans with
other mental disorders (eg, substance
use disorders and traumatic brain in-
jury) were more likely to receive pre-
scription opioids when PTSD was
present as a comorbid diagnosis. Vet-
erans with mental health diagnoses pre-
scribed opioids, especially those with
PTSD, were more likely to have comor-
bid drug and alcohol use disorders; re-
ceive higher-dose opioid regimens; con-
tinue taking opioids longer; receive
concurrent prescriptions for opioids,
sedative hypnotics, or both; and ob-
tain early opioid refills. Finally, receiv-
ing prescription opioids was associ-
ated with increased risk of adverse
clinical outcomes for all veterans re-
turning from Iraq and Afghanistan, es-
pecially for veterans with PTSD, who
were at highest risk of alcohol-, drug-,
and opioid-related accidents and over-
dose, as well as self-inflicted injuries.

A few previous studies have re-
ported a relationship between prescrip-
tion opioid use and mental health di-
agnoses.25-27 To our knowledge, only 2
prior studies have focused specifically
on the use of analgesic pain medica-

tion in outpatients with PTSD.28,29 Both
studies found higher rates of prescrip-
tion opioid use in patients with PTSD,
particularly those with the highest
PTSD symptom severity scores.28,29 Pa-
tients with PTSD have been observed
to have dysregulation of the endoge-
nous opioid system through lower pain
thresholds and lower endogenous opi-
oid levels.30 Unfortunately, treatment
with opioids among patients with men-
tal health problems may result in or ex-
acerbate substance abuse and worsen-
ing of mental health symptoms over
time.25,31,32 Our results revealed that vet-
erans with PTSD-prescribed opioids for
pain used higher doses for longer pe-
riods and experienced substantially
more adverse clinical outcomes than
veterans with other or no mental health
disorders.

Veterans with mental health prob-
lems, particularly PTSD, have barriers
to seeking mental health treatment33

and preferentially use VA primary
care.34,35 As in the broader commu-
nity, most VA primary care clinicians
lack specialized training in the man-
agement of comorbid pain and PTSD.11

In a recent small study that reported an
increase in chronic opioid use in
younger combat veterans, 80% of opi-
oids were prescribed in primary care

settings,36 consistent with our finding
that 77% of opioids were prescribed by
VA primary care clinicians. It is pos-
sible that in the primary care setting,
opioids may be prescribed to treat a
poorly differentiated state of mental and
physical pain.25 Morasco et al27 dem-
onstrated that in a sample of veterans
with multiple pain problems, those with
the highest-risk medical and psychiat-
ric comorbidity were the most likely to
receive the highest-dose, highest-risk
opioid therapy. This paradoxical find-
ing suggests that patient distress can
drive potentially inappropriate opioid
therapy, perhaps because physicians do
not know how else to handle these chal-
lenging patients.37

Compared with other Iraq and Af-
ghanistan war veterans, those with
PTSD exhibited higher-risk opioid use
and adverse clinical outcomes, includ-
ing injuries and overdose. The prescrip-
tion of opioids for patients who al-
ready abuse or are dependent on drugs
and alcohol not only increases risk for
abuse of opioids but also increases the
risk of central nervous system depres-
sion and overdose.14,38 Despite VA
guidelines that urge caution in opioid
prescribing for persons with sub-
stance use disorders, we found that vet-
erans with drug and alcohol use disor-
ders were more likely to be prescribed
opioids than veterans with no mental
health diagnoses; this was especially
true if they also had a comorbid PTSD
diagnosis.14,38 In addition, veterans with
PTSD had the greatest risk of being pre-
scribed more than 1 opioid simultane-
ously and sedative hypnotic medica-
tion (typically a benzodiazepine)
concurrently with opioids. The pre-
scription of benzodiazepines is com-
mon in patients with PTSD, despite a
lack of evidence for their efficacy.39 Nu-
merous studies have highlighted the
risk of overdose from the coprescrip-
tion of benzodiazepines and opioids;
therefore, alternative therapies should
be considered for patients with pain and
PTSD.40,41

Some limitations must be consid-
ered when interpreting the results of
this study. Data were obtained from

Table 3. Comorbid Posttraumatic Stress Disorder Diagnosis With the Receipt of Prescription
Opioids by Specific Mental Health Diagnoses

Mental Health Diagnoses With
and Without PTSD Diagnoses

Total No. of
Veterans With

a Mental Health
Diagnosis

Opioid
Prescription,

No. (%)
Adjusted RR

(95% CI)a P Value

Depression
Without 11 351 1541 (13.6) 1 [Reference]

�.001
With 22 616 4658 (20.6) 1.52 (1.44-1.60)

Anxiety
Without 7817 1012 (13.0) 1 [Reference]

�.001
With 12 158 2449 (20.1) 1.55 (1.45-1.66)

Alcohol use disorder
Without 3383 352 (10.4) 1 [Reference]

�.001
With 6469 1034 (16.0) 1.57 (1.40-1.76)

Nonalcohol drug use disorder
Without 653 167 (25.6) 1 [Reference]

�.001
With 1249 418 (33.5) 1.32 (1.13-1.54)

Traumatic brain injury
Without 3074 386 (12.6) 1 [Reference]

�.001
With 7461 1656 (22.2) 1.71 (1.54-1.89)

Abbreviations: PTSD, posttraumatic stress disorder; RR, relative risk;
aAdjusted for age, sex, race/ethnicity, marital status, component, rank, branch of service, multiple deployments (yes/

no), and primary Veterans Affairs facility type.
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VA administrative databases that
were subject to clerical errors and
lacked variables such as socioeco-
nomic status, so our results may have
been subject to misclassification and
residual confounding. Second, for
our main analyses, we selected a
population of VA-enrolled returning
veterans with pain diagnoses; thus,
those results cannot be generalized
to all OEF/OIF veterans. When we
examined the whole population of
these veterans with and without pain
diagnoses in VA health care system
during the same period, we found
that the magnitude of the risk esti-
mates for opioid prescriptions were
greater than in our original analyses
of veterans with pain diagnoses. This
likely occurred because when using
the whole population, those with
pain diagnoses (who are more likely

to receive opioids) were clustered in
the PTSD and other mental health
diagnostic categories; whereas veter-
ans without pain diagnoses were
clustered in the no mental health
diagnosis category. This clustering is
expected because PTSD is strongly
associated with pain and other physi-
cal symptoms.42,43 Additionally, vet-
erans with mental health conditions
may be more likely to receive pain
diagnoses because they have more
clinic visits and may appear more
distressed about symptoms than vet-
erans without mental health diagno-
ses.34 We mitigated these potential
ascertainment biases by focusing our
primary analyses on veterans who
had received non−cancer-pain diag-
noses.

The index pain diagnosis served as a
temporal anchor after which veterans

were followed up for an additional year
to determine opioid prescriptions and
adverse clinical outcomes, thus increas-
ing the precision of our analyses. Nev-
ertheless, our results represent associa-
tions between independent and
dependent variables and are not evi-
dence of cause and effect. For example,
we could not verify patient adherence
to opioid prescriptions because phar-
macy information was derived from ad-
ministrative databases. Therefore, we
could not be certain that adverse out-
comes occurred at the same time veter-
ans were taking prescription opioids;
only that the adverse clinical outcome
occurred within the same 1-year pe-
riod as opioid prescription. We could not
confirm that mental health disorders,
such as PTSD, increased risk for pain and
opioid use or misuse because we ascer-
tained mental health diagnoses before

Table 4. Mental Health Diagnostic Category and Opioid Use Patterns Among Veterans Who Received at Least 1 Opioid Prescription Within a
Year of an Index Pain Diagnosis

Proportion of Veterans With
the Following Characteristics

Mental Health Diagnostic Category

None (n = 4488)
Diagnosis Without
PTSD (n = 3205)

PTSD With or Without
Another Mental Health
Diagnosis (n = 7983)

No. (%) of
Veterans Reference

No. (%) of
Veterans

Adjusted RR
(95% CI)a

No. (%) of
Veterans

Adjusted RR
(95% CI)a

Highest quintile of average daily opioid use (�33 mg/d) 712 (15.9) 1 [Reference] 615 (19.2) 1.22 (1.10-.34) 1813 (22.7) 1.42 (1.31-1.54)

Duration of opioid use �2 mo, median 1916 (42.7) 1 [Reference] 1828 (57.0) 1.33 (1.27-1.39) 5047 (63.2) 1.47 (1.42-1.53)

Concurrent opioids (�7 d overlap) 478 (10.7) 1 [Reference] 553 (17.3) 1.62 (1.44-1.81) 1581 (19.8) 1.87 (1.70-2.06)

Concurrent sedative hypnotics 343 (7.6) 1 [Reference] 802 (25.0) 3.23 (2.87-3.63) 3251 (40.7) 5.46 (4.91-6.07)

Early opioid refills 914 (20.4) 1 [Reference] 980 (30.6) 1.50 (1.39-1.62) 2701 (33.8) 1.64 (1.53-1.75)
Abbreviations: PTSD, posttraumatic stress disorder; RR, relative risk.
aAdjusted for sociodemographic and military service characteristics. All were statistically significant (P �.001) compared with those who did not have a mental health diagnosis.

Table 5. Proportion of Veterans With Adverse Clinical Outcomes by Opioid Use and Mental Health Diagnostic Categories

Adverse Clinical Outcomes

Mental Health Diagnostic Category

None Without PTSD
PTSD With or Without

Another Mental Diagnosis

Opioid Use, %

P Value

Opioid Use, %

P Value

Opioid Use, %

P Value
No

(n = 64 249)
Yes

(n = 4488)
No

(n = 24 104)
Yes

(n = 3205)
No

(n = 37 000)
Yes

(n = 7983)

Wounds or injuries 3.06 7.31 �.001 2.75 6.18 �.001 3.17 7.04 �.001

Opioid-related accidents and
overdoses

0.01 0.02 .33 0.02 0.19 �.001 0.05 0.36 �.001

Alcohol- and nonopioid
drug-related accidents and
overdose

0.005 0.02 .24 0.46 0.81 .10 1.32 2.25 �.001

Self-inflicted injuries 0.01 0.02 .33 0.52 1.03 �.001 2.06 3.24 �.001

Violence-related injuries 0.15 0.36 .001 0.21 0.53 �.001 0.36 0.76 �.001
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and after pain diagnoses and opioid pre-
scriptions. We chose this study design
because the natural history of postde-
ployment mental health diagnoses is
characterized by delayed onset of symp-
toms44,45 and delayed detection of men-
tal health diagnoses due to patient- and
system-level barriers.33,46,47

Considering these limitations, our re-
sults demonstrate increased opioid pre-
scriptions, higher-risk opioid use pat-
terns, and increased adverse clinical
outcomes associated with opioid use in
veterans with pain and mental health
diagnoses, particularly PTSD. These
findings support further efforts to im-
prove care of patients with comorbid
pain and PTSD because of the height-
ened risk of self-medication with opi-
oids and substance abuse in veterans
with PTSD, which may result in fur-
ther declines in interpersonal and oc-
cupational functioning.15,25 Trials as-
sessing the efficacy of opioids in treating
chronic noncancer pain have shown
only modest or equivocal benefit.48,49 In
contrast, multiple studies have de-
scribed numerous harms, including
overdose death, from the upsurge of
opioid prescribing in recent years.12,49

Returning combat veterans are pre-
senting to primary care in large num-
bers and are seeking relief from physi-
cal and psychological pain.35 Extra care
should be taken when prescribing opi-
oids to relieve their distress. These pa-
tients may benefit from biopsychoso-
cial models of pain care including
evidence-based nonpharmacologic
therapies and nonopioid analge-
sics.50-52 Integrated treatments that tar-
get both mental health disorders and
pain simultaneously are effective for
both problems and may decrease harms
resulting from opioid therapy.6,8
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