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pioid safety continues to receive widespread attention

given the ongoing increase in the number of opioid-

related deaths."? In August 2012, the Veterans Health
Administration (VHA) implemented its Opioid Safety Initiative
(OSI) to improve the safe and effective use of opioids. This
comprehensive initiative included implementation of a national
dashboard to help providers identify patients at risk of serious
adverse events (AEs) related to high-dose opioid use and practice
guideline-concordant use of opioid therapy in the management
of chronic pain. The OSI dashboard includes data on pharmacy
patients dispensed an opioid, patients on long-term opioids who
received a urine drug screen, patients who received an opioid and
abenzodiazepine in the same quarter of a fiscal year (FY), and the
average morphine-equivalent daily dose of opioids. In addition, the
VHA National Pain Management Program Office developed an OSI
Toolkit that includes advice for tapering opioids and benzodiaz-
epines, nonpharmacologic and nonopioid treatment alternatives,
consent for long-term opioid therapy, and patient educational
materials.? Given the emphasis on decreasing high-risk opioid
use, prescribing of nonopioid analgesics, such as nonsteroidal
anti-inflammatory drugs (NSAIDs), may have increased after the
OSI. NSAIDs have their own risks, however, including adverse
cardiovascular, renal, and gastrointestinal (GI) effects.*° Because
the VHA patient population includes a high proportion of elderly
patients with multiple comorbidities, NSAID-related AEs might
increase if these medications are used inappropriately either to
replace an existing opioid or to avoid initiating an opioid.

Various multifaceted interventions (eg, stakeholder involvement,

education, and audit and feedback) have been effective in improv-
ing the safety of opioid prescribing."* However, it is unclear how
these safety initiatives may affect the utilization of other analgesics,
such as NSAIDs, and the subsequent rate of AEs. We examined
VHA databases to describe the prevalence and incidence of opioid
and NSAID use and assess the rates of adverse outcomes typically
associated with NSAIDs among incident opioid and NSAID users,
before and since the OSI.

ABSTRACT

OBJECTIVES: To describe the prevalence and incidence
of opioid and nonsteroidal anti-inflammatory drug (NSAID)
use before and since the start of the Veterans Health
Administration (VHA) Opioid Safety Initiative (0SI) and to
assess rates of adverse events (AEs).

STUDY DESIGN: Historical cohort study.

METHODS: The OSI began in August 2012 and was fully
implemented by the end of fiscal year (FY) 2013. The study
timeframe was categorized into baseline (FY 2011-2012),
transition (FY 2013), and postimplementation (FY 2014-2015)
phases. Prevalence and incidence rates were calculated for
opioid and NSAID users by quarter between FY 2011 and

FY 2015. For AEs among new users of an NSAID or opioid,
Cox proportional hazards models with inverse probability
weighting were used to adjust for potential confounding.

RESULTS: There were 3,315,846 regular users of VHA care
with at least 1 opioid and/or NSAID outpatient prescription
between FYs 2011 and 2015. The quarterly opioid prevalence
rate was approximately 21% during the baseline and transition
phases, then decreased to 17.3% in the postimplementation
phase. NSAID prevalence remained constant at about 16%.
Opioid incidence rates gradually decreased (2.7% to 2.2%)
during the study, whereas NSAID incidence rates remained
about 2.2%. After inverse probability weighting, patients
receiving opioids had a greater risk of cardiovascular events
(hazard ratio [HR], 1.41; 95% Cl, 1.36-1.47), acute kidney injury
(HR, 2.60; 95% Cl, 2.51-2.68), gastrointestinal bleeding (HR,
1.68; 95% Cl, 1.56-1.81), and all-cause mortality (HR, 3.73;
95% Cl, 3.60-3.87) than NSAID users.

CONCLUSIONS: Opioid use declined following
implementation of the 0SI, whereas NSAID use remained
constant. Rates of AEs were higher among opioid users,
which provides additional rationale for efforts to use NSAIDs
for pain management when appropriate.
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TAKEAWAY POIN

The percentages of patients receiving new and continuing opioid prescriptions decreased with
implementation of an opioid safety initiative (0SI), whereas the percentages of nonsteroidal
anti-inflammatory drug (NSAID) users remained constant. However, patients receiving opioids
had greater risks of cardiovascular events, acute kidney injury, gastrointestinal bleeding, and

all-cause mortality than NSAID users.

» Our concern was the potential for expanded NSAID use among patients at increased risk
for NSAID-related adverse drug events (eg, older patients) as an unintended consequence
of the OSI; it is reassuring that an increase in adverse events was not identified among

incident NSAID users.

» The results provide support for ongoing efforts to use nonopioid strategies, such as NSAIDs,

for pain management as appropriate.

» Further research is needed to examine the incidence of serious adverse outcomes, and

causes of death, with opioids.

METHODS

Study Setting and Population

Study patients were 18 years or older and regular users of VHA care.
We further identified patients with at least 1 prescription for an
opioid or NSAID during the study timeframe of FY 2011 (October
1, 2010-September 30, 2011) through FY 2015. “Regular users” were
defined as patients with at least 2 VHA outpatient visits and/or
inpatient stays during the FY containing their index date (date of
first opioid or NSAID prescription during the study period) and
the prior FY. The OSI started in August 2012 and was fully imple-
mented by the end of FY 2013; therefore, the study timeframe was
categorized into baseline (FY 2011-2012), transition (FY 2013), and
postimplementation (FY 2014-2015) phases (Figure 1). The study
was approved by the institutional review board for the Hines/North
Chicago VA Medical Centers; protected health information was used.

Data Collection and Sources

To characterize patients at the index date, we obtained data from
the Outpatient and Inpatient National Medical SAS datasets dur-
ing the year prior to the index date for demographics, VHA care
utilization, and diagnosis codes. Comorbidities were defined using
the Deyo et al adaptation of the Charlson Comorbidity Index"” and
included other disease states that could influence opioid or NSAID

use. We linked patient zip code to Federal Information Processing

FIGURE 1. Study Time Periods
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FY indicates fiscal year; OSI, Opioid Safety Initiative.

Standard county code and then mapped county
code to the Area Health Resource File for
describing the patient’s county of residence as
urban, rural, or highly rural and classifying its
Census region. Outpatient opioid and NSAID
use and concomitant medications at index
date were obtained from the VHA Pharmacy
Benefits Management (PBM) Services database
(version 3.0). Adverse outcomes typically
associated with NSAIDs were primarily based
on International Classification of Diseases, Ninth
Revision (ICD-9) codes from the National
Medical SAS datasets; serum creatinine values
from PBM laboratory data were also included
to identify acute kidney injury (AKI). Mortality data were obtained
from the Vital Status file.

Outcome Measures

Prevalence and incidence rates. Prevalence (ie, continuing users)
and incidence (ie, new users) rates were individually calculated
for opioids and NSAIDs (eAppendix A [eAppendices available at
ajmc.com]) by quarter between FY 2011 and FY 2015. Quarterly-
specific prevalent users were patients who had a supply of the
drug(s) during the quarter of interest. Patients receiving an NSAID
and opioid appeared in both groups. Quarterly-specific incident
users were subsets of prevalent users with no opioids and/or
NSAIDs during the year prior to the index date. The denominator
was regular users of VHA care during both the FY containing the
quarter of interest and the preceding FY.

Adverse outcomes. Adverse outcomes included cardiovascular
events, AKI, GI bleeding requiring hospitalization or an emergency
department (ED) visit, and all-cause mortality. Serious events
associated with opioids (eg, overdose) were not included because
the focus was on adverse outcomes commonly seen with NSAIDs.
All were defined by ICD-9 diagnosis codes associated with the
hospitalization or ED visit, except death, and coronary revascular-
ization was defined by Current Procedural Terminology and ICD-9
procedure codes (eAppendix B). To improve the identification of
AKI not coded during an encounter, serum creatinine lab values
were used as defined by Lafrance and Miller (eAppendix B)."®

Statistical Analyses

For patients who were regular VHA users with a prescription(s) for
opioids or NSAIDs during the study timeframe, we described patient
characteristics at the index date. Analysis of variance or y? tests
were used to compare differences across groups. Over the 5-year
timeframe, we calculated the quarterly prevalence and incidence
rates of opioid and NSAID users. We computed 95% Cls for all
rates, and the lower and upper bounds were the same as the point
estimates to the first decimal place, given the huge sample size.
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Adverse Events With Opioid Safety Initiative

TABLE 1. Characteristics of Patients on a Prevalent Opioid Only, NSAID Only, and Opioid Plus NSAID at Index Date?

Total Opioid and/or
NSAID Users

(N =3,315,846)
Column %

Age, years, mean (SD) 58.8 (15.2)
18-25 1.9
26-35 8.4
36-45 9.3
46-55 17.7
56-65 32.9
66-75 17.2
>75 12.6

Male 91.9

Opioid Only NSAID Only
(n=1,669,740; (n=1,401,828; Opioid Plus NSAID®
50.4%) 42.3%) (n = 244,278; 7.4%)
Column % Column % Column %
61.8(14.7) 55.9 (15.2) 54.2 (14.2)
1.3 2.6 2.6
5.8 11.0 1.4
6.8 11.6 12.4
15.3 19.7 22.9
34.0 31.5 33.8
19.9 15.0 11.6
17.0 8.7 5.3
93.5 90.2 90.4

Therefore, we focused on rate changes with clinical significance
rather than statistical significance.

AEs were identified among incident users of opioids or NSAIDs
only when the patient was receiving the medication (ie, release date
of the prescription + the day-supply). Results were calculated for
the entire study period, at baseline prior to implementation of the
OSI (FY 2011), and after implementation (FY 2014, to ensure time for
follow-up). Only incident users were included, because prevalent
users were tolerating the treatment.” Patients were followed for a
maximum of 1year after the index date and were censored when
a drug from the other group was initiated (eg, on an opioid, then
NSAID started) or an AE occurred, including death. The exposure
time was the number of days the patient received the medication
during the follow-up period, which could vary across AEs. Patients
could have multiple types of AEs, but they were censored when the
first event of the same outcome occurred (eg, first admission for
AKI). For the aggregate outcomes of total AEs and cardiovascular
events, patients were censored when the first adverse outcome
of any type or first cardiovascular event occurred, respectively. In
sensitivity analyses, we extended the medication exposure window
to1.25 times the day-supply of the medication or the day-supply
plus 15 days, whichever was less.

In order to address factors that may confound the effect of
treatment on the occurrence of an AE, we used inverse probability
of treatment weighting (IPW) with normalized weights.’* Weights
were estimated using a logistic regression model, with receipt of an
NSAID as the dependent variable and patient demographics, VHA
healthcare utilization, comorbidities, concomitant medications,
and FY at index date as independent variables. We assessed the
range of weights; less than 0.2% were above 20. We then conducted
a sensitivity analysis with weights truncated at 20 to prevent an
inflated influence of outliers. The results of this analysis were very
similar, with less than a 4% change in hazard ratio (HR) estimates
(data not shown). After weighting, we assessed the balance of

[continued)

baseline characteristics between NSAID and opioid groups using
standardized difference. A standard difference of less than 0.1was
considered negligible."” Then, we used Cox proportional hazards
models to assess the association between NSAID and opioid use and
AEs, with and without application of IPW. We assessed whether the
proportional hazards assumption held true. Analyses were carried
out using SAS version 9.4 (SAS Institute Inc; Cary, North Carolina).
Statistical tests were 2-sided, with a P value <.05 considered
statistically significant.

RESULTS

Patient Characteristics

Of the 3,315,846 opioid and/or NSAID users during the study period,
50.4% had prescriptions for opioids only at the index date; 42.3%
received NSAIDs only, and 7.4% received both opioids and NSAIDs
(Table 1). Both prevalent and incident opioid and NSAID users had
clinically similar characteristics; therefore, their characteristics are
not presented separately in Table 1.

On average, opioid-only users were older than NSAID-only users
(mean age of 62 vs 56 years) (Table 1). Patients in all groups were
predominantly male (92%). Compared with NSAID users, opioid-
only users had a higher proportion of white patients (67% vs 60%);
more utilization of VHA care; a higher Charlson Comorbidity Index
score (1.5 vs 0.7); greater proportions with diagnoses of cancer, AKI,
Gl bleeding, and cardiovascular comorbidities; and higher percent-
ages receiving medications that could influence the decision to
prescribe an opioid or NSAID (eg, potential decrease in NSAID use
among patients receiving antithrombotic therapy). NSAID users
had higher proportions with behavioral health conditions. The
characteristics of opioid and NSAID users did not change much
between FYs 2011 and 2015 (eAppendix C).

(Article continued on page eb6)
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TABLE 1. (Continued] Characteristics of Patients on a Prevalent Opioid Only, NSAID Only, and Opioid Plus NSAID at Index Date?

Total Opioid and/or
NSAID Users

(N =3,315,846)
Column %

Opioid Only
(n=1,669,740;
LIWAA]
Column %

NSAID Only
(n=1,401,828;
42.3%)
Column %

Opioid Plus NSAID®
(n = 244,278; 7.4%)
Column %

Race
White
Black
Other
Unknown
Hispanic ethnicity
No
Yes
Unknown
Census region®
Northeast
Midwest
South
West
Outside the 50 states and Washington, DC
Residence®
Urban
Rural
Highly rural
VHA care utilization®
Outpatient visits, n, mean (SD)
Any hospitalizations
Palliative care/hospice
Comorbidities
CCl score, mean (SD)
Cancer: metastatic
Cancer: nonmetastatic
Acute kidney injury
Any dementia
Gout
Chronic pain
Arthritis, including osteoarthritis
Back pain
Migraine/headache
Neuropathic pain
Fibromyalgia
Other chronic pain

Gl bleed (upper, lower, and unspecified)

63.9

17.8
3.1

15.2

84.3
6.1
9.6

11.0
20.8
45.8
21.0
1.4

79.3
18.4
2.3

16.8 (18.1)
12.6
0.2

1.1(1.6)
0.9
8.8
1.6
2.8
44
7.7
51.8
38.3
8.9
8.4
2.7
1.9
1.8

67.1
15.3
2.9
14.7

85.7
5.1
9.2

10.6
21.6
4h 4
223

1.2

78.0
19.5
2.5

18.6 (18.4)
17.8
0.4

1.5(1.9)
1.5
12.0
2.6
3.4
4.5
69.8
48.6
38.6
7.7
10.4
2.6
2.2
2.4

60.2
20.7
3.3
15.8

82.7
7.3
10.1

11.9
20.1
47.1
19.2
1.8

80.7
17.2
2.1

14.5(17.4)
6.8
0.1

0.7 (1.1)
0.2
5.6
0.5
2.2
4.5
72.8
54.7
36.0
9.9
6.0
2.5
1.2
1.2

63.1
18.6
3.0
15.4

84.3
5.9
9.7

8.7
19.8
47.8
22.8

1.0

79.8
18.0
2.3

17.3(18.6)
9.8
0.1

0.8(1.3)
0.4
5.7
0.7
2.0
3.5
78.0
57.9
49.6
10.8
8.0
4.0
3.2
1.4

(continued)
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Adverse Events With Opioid Safety Initiative

TABLE 1. (Continued) Characteristics of Patients on a Prevalent Opioid Only, NSAID Only, and Opioid Plus NSAID at Index Date?

Total Opioid and/or Opioid Only NSAID Only
NSAID Users (n=1,669,740; (n=1,401,828; Opioid Plus NSAID®

(N =3,315,846) 50.4%) 42.3%) (n = 244,278; 7.4%)
Column % Column % Column % Column %

Cardiovascular

Acute coronary syndrome 0.5 0.8 0.3 0.4
Angina 1.1 1.6 0.7 0.9
Myocardial infarction 0.6 0.9 0.2 0.3
Stroke 4.1 5.8 2.4 2.6
Coronary revascularization 0.5 0.8 0.2 0.3
Heart failure 4.2 6.6 1.7 2.1
Hypertension 55.4 61.2 49.6 49.5
Hyperlipidemia 51.8 55.0 48.7 46.9
Behavioral health
Substance abuse/dependence 13.6 12.4 14.8 15.5
Major depressive disorder 8.6 8.2 8.7 10.5
Generalized anxiety disorder 2.4 2.3 2.4 2.7
Posttraumatic stress disorder 16.8 15.2 18.3 19.8
Bipolar disorder 3.3 3.1 3.4 4.0
Schizophrenia 2.0 1.7 2.3 1.9
Concomitant medications at index date
Antithrombotic therapy 6.9 10.6 3.0 3.6
Oral glucocorticoids 8.9 1.9 5.7 7.4
Proton pump inhibitors 27.7 31.3 23.3 28.8
Histamine 2 receptor antagonists 11.0 13.8 7.7 10.2
Misoprostol 11.0 13.8 7.8 10.3
Sucralfate 1M1 14.0 7.8 10.3
ACE inhibitors 27.0 30.2 23.5 24.8
Benzodiazepines 10.8 14.3 6.4 12.1
SSRIs 21.7 233 19.4 24.2
FY of index date
FY 2011 52.3 54.7 48.2 59.9
FY 2012 15.2 15.3 15.5 13.0
FY 2013 12.3 12.0 12.9 11.0
FY 2014 10.6 9.8 1.7 9.0
FY 2015 9.6 8.2 11.7 7.1

ACE indicates angiotensin-converting enzyme; CCI, Charlson Comorbidity Index; FY, fiscal year; Gl, gastrointestinal; NSAID, nonsteroidal anti-inflammatory drug;
SSRI, selective serotonin reuptake inhibitor; VHA, Veterans Health Administration.

2Index date is the date of the initial NSAID or opioid prescription during the study period among regular users of the VHA. Prevalent users include incident users;
they are subsets of prevalent users who had no opiocids and/or NSAIDs during the prior year.

P <.001 for all characteristics between the opioid-only, NSAID-only, and opioid-plus-NSAID groups.

“Defined based on baseline resident zip codes to link to Federal Information Processing Standard county code and then map county code to Area Health Resources
Files data.

d0utpatient visits and hospital admissions in the year prior to the index date.
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FIGURE 2. Quarterly Prevalence and Incidence Rates of Opioids and NSAIDs>®
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FY indicates fiscal year; NSAID, nonsteroidal anti-inflammatory drug; Q, quarter.

aThe first dashed line indicates the start of the transition phase, and the second dashed line indicates the
start of the postimplementation phase.

®Denominators are veterans 18 years or older on the first day of the FY who had 2 or more outpatient
and/or inpatient visits during both the FY containing the Q of interest and the preceding FY. Patients who
died are removed from the subsequent Q. The denominators ranged from 3,986,683 in Q1 of FY 2011 to
4,199,784 in Q1 of FY 2013; 4,280,135 in Q1 of FY 2014; and 4,392,545 in Q1 of FY 2015. Quarterly-specific
prevalent users are patients who had a supply of the drug(s) during that quarter. If the patient is receiving
both an NSAID and opioid, then the patient will appear in both groups. Quarterly-specific incident users
are subsets of prevalent users who had no opioids and/or NSAIDs during the prior year. Patients can
appear in more than 1 Q if the medication is discontinued and then restarted more than 1 year later. The
95% Cls for all rates had lower and upper bounds exactly the same as the point estimates due to the

Adverse Outcomes Among Incident
Opioid and NSAID Users

There were no significant differences in the
measured characteristics of incident opioid
and NSAID users after applying IPW; all stan-
dardized differences were less than 0.1 (Table 2).
Ofthe 1,155,420 incident opioid-only users and
979,277 incident NSAID-only users in the entire
study period, opioid users had higher incidence
rates forall adverse outcomes than NSAID users,
with unadjusted HRs ranging from 2.24 t0 9.48
(Table 3a). The proportional hazards assump-
tion was satisfied. After IPW, the hazard for all
adverse outcomes evaluated (except acute coro-
nary syndrome) remained significantly greater
for incident opioid users, with HRs ranging
from 1.32 to 3.73. Specifically, incidence rates
for total AEs were 118 per 1000 person-years for
opioid users versus 23 per 1000 person-years
for NSAID users, with an unadjusted HR of 5.13
(95% CI, 4.97-5.28) and an HR of 2.05 (95% CI,
2.00-2.10) after IPW. The incidence rates for all-
cause mortality were 85 per 1000 person-years
for opioid users versus 9 per 1000 person-years
for NSAID users, with an unadjusted HR 0f 9.48
(95% CI, 9.06-9.93) and an HR of 3.73 (95% CI,
3.60-3.87) after IPW. The results were similar
in sensitivity analyses, although the incidence
rates increased about 10% for both NSAID and

large sample sizes.

Prevalence and Incidence Rates

Between FYs 2011 and 2015, VHA users increased annually from 5.5
million to 6 million. Of these, there were 3,986,683 (72% in FY 2011)
t0 4,392,545 (73% in FY 2015) patients who were regular users of VHA

and 18 years or older who were assessed for opioid and NSAID use.

Opioid prevalence rates remained constant during the baseline
phase (20.8% in the first quarter [Q1] of FY 2011), then started to

gradually decrease during the transition phase in FY 2013 (Figure 2).

Opioid prevalence decreased more sharply during the second year
of the postimplementation phase to 17.3% by Q4 of FY 2015. From
the beginning to the end of the study period, opioid prevalence
decreased by 3.5%, o1 16.8% of the original rate. NSAID prevalence
essentially remained constant (15.8% in Q1 of FY 2011; 16.0% in
Q4 of FY 2015).

The opioid incidence rate gradually decreased during the study
period, from 2.7% in Q1 of FY 2011 t0 2.2% in Q4 of FY 2015, a decrease
of 0.5%, or 18.5% of the original rate (Figure 2). NSAID incidence
remained relatively constant throughout the study period (2.2% in
Q2 of FY 2011; 2.1% in Q4 of FY 2015).

opioid users when we extended the medica-

tion exposure window (data not shown). When
comparing adverse outcomes in incident opioid versus NSAID users
in FY 2011 with FY 2014, the HRs in both years after IPW were similar
to the results from the entire sample (Tables 3b and 3c).

DISCUSSION

Similar to studies on other initiatives addressing high-risk opioid
use,'"*we found that opioid prevalence and incidence rates declined
following implementation of the VHA OSI. Mosher and colleagues
identified a sharp increase in opioid prevalence (18.9% to 33.4%) from
FY 2004 to FY 2012 and a modest increase in opioid incidence (8.7%
to 9.6%) among patients with regular VHA medication use.?® Their
rates and ours were essentially identical in the overlapping study
years (ie, FY 2011 and FY 2012). Moving forward, we found that opioid
prevalence rates started to gradually decrease during the transition
phase in FY 2013 and dropped more sharply beginning in Q4 of FY
2014 post implementation of the OSI. The steeper decline could be
related to some medical centers focusing more intently on opioid

(Article continued on page e69)
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Adverse Events With Opioid Safety Initiative

TABLE 2. After IPW, Characteristics of Patients on an Incident Opioid or NSAID at Index Date?

Original Sample IPW Sample
(N =2,134,697) (n =2,130,030")
Incident
Total Incident Incident NSAID Incident Incident
Users Opioid Users Users Opioid Users NSAID Users
(N =2,134,697) (n=1,155,420) (n=979,277) Standardized (n=1,058,713) (n=1,071,317) Standardized
Column % Column%  Column%  Difference® Column % Column % Difference®

Age, years, mean (SD) 59.7 (15.5) 62.8(15.0) 56.1(15.4) 0.44 59.8 (14.9) 59.8(16.3) 0.04
Age (categorized) 0.38 0.03

18-25 1.8 1.2 2.5 1.8 1.8

26-35 8.4 5.8 11.5 8.5 8.3

36-45 8.7 6.4 1.4 8.7 8.6

46-55 16.0 13.3 19.1 16.0 15.9

56-65 31.4 32.1 30.6 31.3 31.1

66-75 19.2 22.0 15.9 19.1 18.9

>75 14.5 19.1 9.0 14.5 15.3
Male 91.8 93.4 89.9 0.13 91.8 91.9 0.003
Race 0.16 0.008

White 63.8 67.0 60.0 64.0 64.3

Black 18.4 15.9 21.5 18.4 18.4

Other 3.2 3.1 3.4 3.1 3.1

Unknown 14.5 14.0 15.2 14.5 14.3
Hispanic ethnicity 0.09 0.005

No 84.6 85.9 83.0 84.6 84.8

Yes 6.5 5.5 7.7 6.6 6.5

Unknown 8.9 8.5 9.3 8.8 8.7
Census region® 0.10 0.005

Northeast 1.9 1.3 12.6 12.0 12.1

Midwest 20.8 21.7 19.8 20.9 21.0

South 44.7 43.4 46.1 44.6 Lh.4

West 20.9 22.2 19.5 20.9 20.9

Outside the 50 states

and Washington, DC 1.6 13 20 1.6 16

Residence? 0.07 0.002
Urban 80.2 79.0 81.8 80.2 80.3
Rural 17.5 18.6 16.3 17.5 17.5
Highly rural 2.2 2.4 2.0 2.2 2.2

VHA care utilization®
il 161017.5)  17.8(17.8)  14.0(16.9) 0.22 163(157)  17.0(21.9) 0.04
Any hospitalizations 13.3 18.8 6.7 0.37 13.2 14.1 0.03
Palliative care/hospice 0.2 0.4 0.1 0.07 0.2 0.3 0.02

[continued)
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TABLE 2. (Continued] After IPW, Characteristics of Patients on an Incident Opioid or NSAID at Index Date?

Original Sample IPW Sample
(N =2,134,697) (n=2,130,030")

Incident

Total Incident Incident NSAID Incident Incident

Users Opioid Users Users Opioid Users NSAID Users
(N =2,134,697) (n=1,155,420) (n=979,277) Standardized (n=1,058,713) (n=1,071,317) Standardized
Column % Column % Column %  Difference® Column % Column % Difference*

Comorbidities

CCl score, mean (SD) 1.1(1.7) 1.5(1.9) 0.7(1.2) 0.52 1.101.6) 1.2(1.9) 0.05
Cancer: metastatic 0.9 1.5 0.2 0.9 1.1 0.02
Cancer: nonmetastatic 9.7 13.0 5.8 9.7 9.8 0.006
Acute kidney injury 1.8 2.8 0.5 0.18 1.8 2.1 0.03
Any dementia 3.0 3.6 2.2 0.08 3.0 3.3 0.02
Gout 4.5 4.6 4.5 0.01 4.5 4.7 0.007
Chronic pain 65.4 63.1 68.2 0.1 65.0 66.6 0.03
ek 47.0 442 50.4 0.13 47.2 47.4 0.005
Back pain 31.8 31.2 32.5 0.03 31.9 32.2 0.007
Migraine/headache 8.2 7.0 9.5 0.09 8.2 8.3 0.0007
Neuropathic pain 8.1 9.9 6.0 0.15 8.1 8.6 0.02
Fibromyalgia 2.4 2.2 2.5 0.02 2.4 2.4 0.001
Other chronic pain 1.3 1.4 1.3 0.004 1.3 1.3 0.000
f'nglfﬁspfﬂﬁiﬁywwer‘ 18 23 1.2 0.09 18 1.9 0.008
Cardiovascular
’:yc:;‘jocrz;"”ary 0.6 0.8 0.3 0.08 0.6 0.7 0.02
Angina 1.1 1.6 0.7 0.09 1.2 1.3 0.01
Myocardial infarction 0.6 1.0 0.2 0.09 0.6 0.8 0.02
Stroke bk 6.1 2.4 0.18 4k 49 0.02
Ee"vra"sncaurl);rization 0.6 0.9 0.2 0.10 0.6 0.7 0.01
Heart failure 4.5 6.9 1.7 0.26 4.5 5.4 0.04
Hypertension 55.6 61.3 48.8 0.25 55.7 56.2 0.01
Hyperlipidemia 52.5 55.9 48.6 0.15 52.6 52.9 0.006
Behavioral health
jsll:ZEZZ?C:b”SG/ 12.9 1.4 14.7 0.10 13.3 13.3 0.0000
D CERIEESE 78 73 85 0.04 8.0 8.1 0.004
gi‘;';fgaelrmd anxiety 2.2 2.0 2.4 0.02 2.2 2.3 0.002
Fostiraumatic stress 15.9 142 18.0 0.11 16.1 16.2 0.0008
Bipolar disorder 3.1 2.8 3.4 0.04 3.2 3.2 0.001
Schizophrenia 2.0 1.7 2.4 0.05 2.1 2.1 0.0001

[continued)
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TABLE 2. (Continued] After IPW, Characteristics of Patients on an Incident Opioid or NSAID at Index Date?

Original Sample
(N =2,134,697)

IPW Sample
(n=2,130,030°)

Incident

Incident
Opioid Users

Total Incident
Users

Column % Column %

Concomitant medications
at index date

NSAID
Users
(N =2,134,697) (n=1,155,420) n=979,277 Standardized
Column %

Incident Incident
Opioid Users NSAID Users
(n=1,058,713) (n=1,071,317) Standardized

Differencec Column % Column % Differencec

Antithrombotic therapy 7.4 1.1 3.0 0.32 7.4 8.3 0.03

Oral glucocorticoids 9.7 12.8 6.0 0.23 9.7 10.3 0.02

Proton pump inhibitors 26.3 30.1 21.8 0.19 26.3 26.9 0.01

r"!i;’g:‘;iagomsts 11.0 14.0 75 0.21 11.0 11.6 0.02

Misoprostol 11.0 14.0 7.6 0.21 11.0 11.6 0.02

Sucralfate 1.1 14.2 7.5 0.21 1.1 11.7 0.02

ACE inhibitors 26.6 29.8 22.7 0.16 26.6 27.1 0.01

Benzodiazepines 9.4 12.2 6.1 0.21 9.4 10.0 0.02

SSRIs 19.9 21.0 18.5 0.06 19.9 20.3 0.01
FY for index date 0.10 0.01

FY 2011 45.1 46.3 43.7 455 46.1

FY 2012 17.9 18.4 17.4 17.9 17.9

FY 2013 13.9 14.0 13.8 13.9 13.7

FY 2014 121 1.5 12.7 12.0 11.8

FY 2015 11.0 9.8 12.4 10.8 10.6

ACE indicates angiotensin-converting enzyme; CCI, Charlson Comorbidity Index; FY, fiscal year; Gl, gastrointestinal; IPW, inverse probability weighting; NSAID,
nonsteroidal anti-inflammatory drug; SSRI, selective serotonin reuptake inhibitor; VHA, Veterans Health Administration.

2Index date is the date of the initial NSAID or opioid prescription during the study period among regular users of the VHA.

BWe removed 4667 (0.2%) observations from the full sample of 2,134,697 in IPW modeling because of missing data on census region (2994; 0.14%) and residence

(4053; 0.19%), including 2380 (0.11%) patients with missing data for both variables.

Calculated as the difference in means or proportions divided by a pooled estimate of the standardized difference. This measure of the distribution is not influenced
by sample sizes and provides a sense of the relative magnitude of differences. A standardized difference less than 0.1 has been taken to indicate a negligible differ-
ence in the mean or prevalence of a covariate between groups.

4Defined based on baseline resident zip codes to link to Federal Information Processing Standard county code and then map county code to Area Health Resources

Files data. Census region had 0.16% missing data, and residence had 0.19% missing data.

eOutpatient visits and hospital admissions in the year prior to the index date.

(Article continued from page e66)

safety. These trends reflect the earlier emphasis on managing chronic
pain and the more recent focus on promoting safe opioid use to
guard against harm and abuse.?*> Recent study findings show that
the VHA OSI also led to decreases in the use of high-dose opioids
and concurrent prescribing of opioids with benzodiazepines.?

In contrast with opioid use, the prevalence and incidence of
NSAID use remained constant, possibly indicating that fewer
patients used opioids without moving to NSAIDs. The lack of an
increase in prevalence and incidence after the OSI was unantici-
pated, especially because nonacetylated salicylates and selective
cyclooxygenase-2 inhibitors were included as NSAIDs in our study.
There are several possible explanations, including OTC NSAID use.
Also, we did not assess whether pain went untreated or whether
the use of other medications (eg, acetaminophen, duloxetine) or
nonpharmacologic therapies (eg, complementary and alternative

medicine, physical therapy) may have substituted for opioid use.
Providers may have avoided NSAIDs in patients who were elderly;
had a history of cardiovascular disease, AKI, or GI bleeding; or were
taking medications that could interact with an NSAID. As seen in
the baseline characteristics, a higher proportion of opioid users
had these attributes, and the characteristics of opioid and NSAID
users did not change over time.

Because the patients who received opioids differed from those
who received NSAIDs and likely confounded the effect of treatment
on the occurrence of an AE, we used IPW. There were no significant
differences in the measured characteristics of incident opioid and
NSAID users after applying IPW. Using methods similar to ours,
Solomon and colleagues compared the safety outcomes of opioids,
selective cyclooxygenase-2 inhibitors, and nonselective NSAIDs in
elderly patients with arthritis.® After propensity score matching,
they also found that patients on opioids experienced a higher
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TABLE 3A. Adverse Event Rates Per 1000 PYs Among All Incident Opioid and NSAID Users?

All Incident Opioid Users®
(n =1,155,420)

Incidence
Rate©
(per 1000

Events
Adverse Event (n) PYs)

AUl Incident NSAID Users® Opioid vs NSAID

Cardiovascular eventse® 202,357 7494 37.0
Myocardial infarction 203,546 1003 4.9
Stroke 203,472 1453 7.1
Heart failure 202,993 3953 19.5
Acute coronary syndrome 203,598 551 2.7
Coronary revascularization 203,479 1072 5.3

AKIf 201,180 16,169 80.4

Gl bleed 203,356 2031 10.0

Total adverse events? 199,817 23,594 118.1
All-cause mortality 203,708 17,293 84.9

(n=979,277) HR (95% CI)
Incidence
Rate* Inverse

Events (per 1000 Probability

(n) PYs) Unadjusted Weighted®
225,199 2062 9.2 4.01(3.82-4.21) 1.41(1.36-1.47)
225,457 316 1.4 3.50(3.09-3.98) 1.78(1.59-2.00)
225,426 521 2.3 3.02(2.73-3.34) 1.36(1.25-1.49)
225,405 629 2.8 6.95(6.39-7.56) 1.50 (1.42-1.59)
225,450 271 1.2 2.25(1.94-2.60) 0.95(0.83-1.08)
225,419 529 2.3 2.24(2.02-2.48) 1.32(1.20-1.45)
225,221 2627 1.7 6.82(6.55-7.11) 2.60(2.51-2.68)
225,415 691 3.1 3.19(2.92-3.48) 1.68(1.56-1.81)
224,859 5110 22.7 5.13(4.97-5.28) 2.05(2.00-2.10)
225,332 2052 9.1 9.48(9.06-9.93) 3.73(3.60-3.87)

TABLE 3B. Adverse Event Rates Per 1000 PYs Among FY 2011 Incident Opioid and NSAID Users?

FY 2011
Incident Opioid Users®
(n =534,815)
Incidence
Rate©
Events (per 1000
Adverse Event (n) PYs)
Cardiovascular events® 121,685 4402 36.2
Myocardial infarction 122,492 555 4.5
Stroke 122,436 833 6.8
Heart failure 122,114 2331 19.1
Acute coronary syndrome 122,519 363 3.0
Coronary revascularization 122,444 656 5.4
AKIf 120,984 9075 75.0
Gl bleed 122,372 1147 9.4
Total adverse events? 120,088 13,296 110.7
All-cause mortality 122,597 7802 63.6

FY 2011
Incident NSAID Users® Opioid vs NSAID
(n = 427,844) HR (95% Cl)
Incidence
Rate* Inverse
Events (per 1000 Probability
(n) PYs) Unadjusted Weighted®
110,631 1127 10.2 3.59(3.37-3.84) 1.40(1.32-1.47)
110,790 164 1.5 3.10(2.60-3.69) 1.73(1.47-2.03)
110,775 263 2.4 2.89(2.51-3.32) 1.50(1.32-1.69)
110,756 343 3.1 6.29 (5.62-7.05) 1.51(1.40-1.64)
110,783 166 1.5 1.98 (1.64-2.37) 0.86 (0.73-1.00)
110,763 301 2.7 1.98 (1.72-2.27) 1.25(1.10-1.42)
110,654 1422 12.9 5.91(5.59-6.25) 2.47 (2.36-2.58)
110,770 342 3.1 3.04(2.69-3.43) 1.73(1.56-1.93)
110,440 2730 24.7 4.53 (4.34-4.72) 1.97(1.91-2.04)
110,734 928 8.4 7.74(7.23-8.28) 3.34(3.17-3.53)

risk of cardiovascular events (HR, 1.77; 95% CI, 1.39-2.24), AKI (HR,
1.53; 95% CI, 1.12-2.09), and all-cause mortality (HR, 1.87; 95% CI,
1.39-2.53) in comparison with patients on nonselective NSAIDs.®
In 3 short-term randomized studies of celecoxib versus an opioid,
a significantly higher percentage of patients in the opioid groups
experienced AEs.***® However, no treatment-related serious AEs
were reported in these studies.?**

We evaluated whether the risk of AEs with opioids versus NSAIDs
changed from baseline to FY 2014. If higher-risk patients were receiv-
ing NSAIDs after implementation of the OSI, then the HRs would
move toward the null or possibly indicate a decreased risk of AEs

[continued with Table 3c)

with opioids. However, the HRs were similar in both years, except
that there was an increase in the hazard of AKI, all-cause mortality,
and total AEs among opioid versus NSAID users in FY 2014. The
increase could be related to a rise in the proportion of opioid users
with more severe disease/pain in the years after implementation of
the OSIbecause of the emphasis on decreasing opioid use. Those with
more severe disease may be at greater risk of AEs, especially all-cause
mortality. Inaddition, perhaps there was improved documentation of
AEsamong opioid users due to heightened awareness of the harms.

Although our findings of higher rates of cardiovascular, renal,
and GI AEs with opioids are unexpected, they are consistent with
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TABLE 3C. Adverse Event Rates Per 1000 PYs Among FY 2014 Incident Opioid and NSAID Users?

FY 2014 FY 2014
Incident Opioid Users® Incident NSAID Users®
(n=133,173) (n = 124,437)

Incidence Incidence
Rate® Rate©
Events (per 1000 Events (per 1000
Adverse Event PYs (n) PYs) PYs (n) PYs)

Opioid vs NSAID
HR (95% CI)

Inverse
Probability
Weighted"

Unadjusted

Cardiovascular eventse® 17,613 625 35.5 27,708 200 7.2 4.47 (3.81-5.25) 1.46 (1.27-1.67)
Myocardial infarction 17,679 116 6.6 27,729 35 1.3 4.71 (3.22-6.89) 2.58 (1.80-3.69)
Stroke 17,680 125 7.1 27,728 50 1.8 3.45 (2.48-4.80) 1.58 (1.17-2.13)
Heart failure 17,649 324 18.4 27,727 59 2.1 7.85 (5.94-10.37) 1.43(1.17-1.74)
Acute coronary syndrome 17,691 23 1.3 27,730 22 0.8 1.50 (0.83-2.70) 0.78 (0.43-1.40)
Coronary revascularization 17,679 76 4.3 27,726 55 2.0 2.13(1.51-3.02) 1.07 (0.77-1.49)

AKIf 17,512 1418 81.0 27,711 234 8.4 8.63 (7.51-9.91) 3.17 (2.84-3.55)

Gl bleed 17,669 186 10.5 27,725 77 2.8 3.51(2.69-4.58) 1.28 (1.02-1.59)

Total adverse events? 17,427 2089 119.9 27,677 487 17.6 6.13 (5.56-6.77) 2.25(2.07-2.44)
All-cause mortality 17,692 2115 119.5 27,713 256 9.2 12.99 (11.40-14.79)  5.30 (4.77-5.90)

AKl indicates acute kidney injury; FY, fiscal year; Gl, gastrointestinal; HR, hazard ratio; NSAID, nonsteroidal anti-inflammatory drug; PY, person-year;

SCr, serum creatinine.

2Patients were followed for 1 year after the index date. They were censored when a drug from the other group was initiated leg, on an opioid, then started NSAID)
or a patient died. The follow-up time could vary across outcomes because patients were allowed to have multiple types of adverse events, but only the first event
of the same outcome was included (eg, only first admission for heart failure included). Patients were also censored when an adverse event occurred under the
circumstances in footnotes e and g.

®Incident opioid users did not receive an opioid during the year prior to their index prescription. In addition, patients were not simultaneously on an NSAID on the
index date for the opioid [vice versa for NSAID users]. Patients only appear once as an incident user during the study period.

<The 95% Cls for the rates are the same as the point estimates because of the large number of person-years.

9Weights are estimated using a logistic regression model, with receipt of an NSAID as the dependent variable and all variables from Table 2, including baseline
patient demographics (age, gender, race, ethnicity, census region, residence), VHA healthcare utilization [number of outpatient visits, any hospitalization), comor-
bidities, concomitant medications, and FY of index date, as independent variables.

eCardiovascular events include myocardial infarction, stroke, heart failure, acute coronary syndrome, and coronary revascularization. Patients were censored at the
first cardiovascular event.

fAcute kidney injury was identified by International Classification of Diseases, Ninth Revision codes and an acute increase in SCr while hospitalized. An acute increase

was defined as the highest SCr value being at least 1.5 times the lowest SCr value during a hospital stay.
9|f patients had multiple types of events while receiving the medication, then patients were censored at the first event for the total adverse events.

prior reports. In addition to the study by Solomon and colleagues,’
LoCosale et al reported that among patients initiating chronic
opioid therapy, rates of myocardial infarction (MI), stroke, and
heart failure per 1000 person-years in the United States were 10.7,
9.3, and 37.2, respectively.” Carman et al estimated incidence rate
ratios (IRRs) for MI and MI/coronary revascularization in a cohort
of chronic opioid users versus a matched cohort from the general
population.”” The adjusted IRRs in opioid users versus the general
cohort were 2.66 (95% CI, 2.30-3.08) and 2.39 (95% CI, 2.15-2.63) for
MI and MI/coronary revascularization, respectively.” In a nested
case-control study using a UK General Practice Research Database,
the authors found the odds of an MI were increased among current
opioid users versus nonusers (adjusted odds ratio, 1.28; 95% CI,
1.19-1.37).2 However, unmeasured confounding cannot be ruled out
in these studies. Regarding adverse renal events, a recent review
discussed the effects of opioids on the kidneys, including AKI and
chronic kidney disease.” Although the incidence is unknown, AKI
due to opioids can result from dehydration, urinary retention, and
rhabdomyolysis.” Most dramatically, overall mortality was greater

in incident opioid versus NSAID users, including the IPW cohorts.
Other studies have found higher mortality rates in users of opioids
relative to NSAIDs and other medications for pain; this was mainly
due to cardiovascular and respiratory causes, as well as overdoses.>*

Limitations

Although our study included a large national population of opioid and
NSAID users with cohorts that were well balanced across measured
baseline characteristics after IPW, there were limitations. We did not
include AEs outside of the VHA. However, we only included regular
VHA users and we do not anticipate differential use of non-VHA
hospitals between cohorts. Although we included many characteristics
in the IPW that may influence the choice of an opioid versus an
NSAID, there could have been unmeasured residual confounding (eg,
smoking, severity of illness); sicker patients, or patients with more
severe pain, still may have received opioids. A high-dimensional
propensity score may have helped with this issue and is worthwhile
to consider for future analyses. In addition, while patients received
the medications, it was not possible to know if and when they
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actually took them; opioids and NSAIDs are frequently used as needed.
Therefore, patients may not have been taking the medications at
the time of the outcomes, and there was an increase in the AE rates
when we extended the medication exposure window beyond the
day-supply in the sensitivity analysis. We also did not capture OTC
NSAID use, which may have increased after implementation of the
OSL. Finally, we did not consider the use of other medications and
nonpharmacologic therapies that may have replaced opioids and
contributed to a lower-than-anticipated use of NSAIDs.

CONCLUSIONS

We found that the rates of new and continuing opioid users decreased
following nationwide implementation of the OSIin the VHA, while
the rates of NSAID users remained constant. Our concern was the
potential for expanded NSAID use among patients at increased risk
for NSAID-related adverse drug events (eg, older patients) as an
unintended consequence of the OSI. Thus, it is reassuring that we
did not identify an increase in AEs among incident NSAID users.
Indeed, our findings support ongoing efforts to use nonopioid
strategies, such as NSAIDs, for pain management when appropriate.
Further research is needed to compare the incidence of serious
adverse outcomes among users of opioid and nonopioid medica-
tions, as well as the cause of death to determine the plausibility
of the analgesic’s role. B
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eAppendix A. Opioids and Nonsteroidal Anti-Inflammatory Drugs

Nonsteroidal Anti-Inflammatory Drugs
Nonselective nonsteroidal anti-inflammatory drugs
Diclofenac, etodolac, flurbiprofen, ketorolac, ibuprofen, indomethacin, meloxicam, naproxen,

piroxicam, sulindac

Selective COX-2 inhibitors

Celecoxib, rofecoxib, valdecoxib

Nonacetylated salicylates

Salsalate, choline magnesium trisalicylate

Opioids
Codeine, fentanyl, hydrocodone, hydromorphone, meperidine, morphine, oxycodone,

propoxyphene, tramadol



eAppendix B. Diagnostic Codes for Adverse Events of Interest

ICD-9-CM codes that are the principal admission diagnosis or primary diagnosis associated with

an ED visit.

Acute kidney injury
584.5, 584.6, 584.7, 584.8, or 584.9
Modified AKIN criteria!®: AKI is defined by the sudden decrease (during hospitalization) of

renal function, defined by a percentage increase in SCr >50% (1.5 x baseline value). The

baseline SCr is the lowest value during hospitalization and the peak SCr is the highest.

Gastrointestinal

Upper GI bleed: 456.0, 530.7, 531.0, 531.00, 531.01, 531.2, 531.20, 531.21, 532.0, 532.00,
532.01, 532.2, 532.20, 532.21, 533.0, 533.00, 533.01, 533.2, 533.20, 533.21, 534.0, 534.00,
534.01, 534.2, 534.20, 535.01, 535.11, 535.21, 535.31, 535.41, 535.51, 535.61, 537.83, 562.02,
562.03, 578.0

Lower GI bleed: 562.12, 562.13, 569.3

Unspecified: 578.9

Cardiovascular

MI: 410.0, 410.00, 410.01, 410.1, 410.10, 410.11, 410.2, 410.20, 410.21, 410.3, 410.30, 410.31,
410.4, 410.40, 410.41, 410.5, 410.50, 410.51, 410.6, 410.60, 410.61, 410.7, 410.70, 410.71,
410.8, 410.80, 410.81,410.9, 410.90, 410.91

MI (subsequent episode of care): 410.x2

Stroke: 430-434, 436

Heart failure: 428.xx, 402.01, 402.11, 402.91, 404.01, 404.11, 404.91

Acute coronary syndrome: 411.1,411.8, 411.81, 411.89

Coronary revascularization (any of the following procedure codes): 36.10-36.16, 36.19 (CABQG)
and 36.01-36.07, 36.09 (PCI); CPT 33510, 33511, 33512, 33513, 33514, 33516, 33517-33519,
33521-33523, 33533, 33534, 33535, 33536, 33572, 92920, 92921, 92924, 92925, 92928, 92929,



92933, 92934, 92937, 92938, 92941, 92943, 92944, 92973-92975, 92977, 92980, 92981, 92982,
92984, 92986, 92995, 92996



eAppendix C. Comparison of Characteristics of Patients on an Opioid and/or NSAID During FY 2011 and FY 2015*

Total Opioid and | Total Opioid and Opioid Only Opioid Only NSAID Only NSAID Only NSAID and NSAID and
NSAID Users NSAID Users 2011 2015 2011 2015 Opioid 2011° Opioid 2015
2011 2015 (n=912,891; (n = 885,687; (n=675,439; (n=2801,697; (n=146,390; (n = 144,447,
(N =1,734,720; (N=1,831,831; 52.6%) 48.4%) 38.9%) 43.8%) 8.4%) 7.9%)
100%) 100%) Column % Column %
Column % Column % Column % Column % Column % Column %

Age (years), mean (SD) 60.1 (13.9) 59.8 (14.3) 62.1 (13.7) 62.8 (13.7) 58.2 (14.0) 57.0 (14.5) 56.1(12.9) 56.8 (13.2)
18-25 1.1 0.9 0.8 0.5 1.4 1.3 1.5 1.0
26-35 5.6 7.7 4.2 5.2 7.0 10.3 7.3 8.8
36-45 8.1 8.8 6.4 6.3 9.9 11.2 11.0 10.8
46-55 18.7 16.6 16.7 13.5 20.2 19.4 24.4 20.8
56-65 37.1 29.7 373 30.6 36.4 28.1 38.7 333
66-75 16.2 25.7 17.8 29.3 15.0 22.6 11.4 20.7
>75 13.2 10.6 16.8 14.7 10.1 7.1 5.6 4.7

Male 92.4 90.8 93.6 92.7 91.1 88.9 91.5 89.6

Race
White 62.8 62.9 65.7 65.9 58.9 59.3 62.9 63.6
Black 17.6 19.1 15.7 16.3 20.2 22.5 17.9 18.0
Other 2.5 3.4 2.3 3.4 2.8 3.5 2.6 3.1
Unknown 17.0 14.6 16.3 14.5 18.1 14.7 16.6 15.4

Hispanic Ethnicity
No 83.5 84.5 84.8 85.6 81.5 83.2 84.1 84.4
Yes 5.5 6.4 4.7 5.4 6.6 7.7 53 5.7
Unknown 11.0 9.1 10.4 9.0 11.8 9.0 10.6 9.9

Census Region®
Northeast 10.5 10.3 10.1 9.6 11.7 11.4 8.2 8.1
Midwest 20.6 20.8 20.9 21.8 20.4 19.7 20.0 20.9
South 46.8 47.7 46.1 45.5 47.3 49.9 49.3 48.6
West 20.5 21.3 21.7 23.1 18.7 19.0 21.3 22.4
Outside the 50 states and 1.5 1.5 1.2 1.2 2.0 1.9 1.1 1.1
Washington, DC

Residence®
Urban 77.9 79.1 77.0 77.8 79.2 80.8 77.4 78.0
Rural 19.6 18.5 20.4 19.7 18.4 17.1 20.0 19.5
Highly rural 2.5 2.3 2.6 2.5 2.4 2.1 2.6 2.4

VHA Care Utilization!




abuse/dependence

Outpatient visits, mean 19.3 (20.1) 16.8 (18.3) 21.0 (20.2) 18.2 (18.6) 16.8 (19.6) 15.1(17.8) 20.3 (20.6) 17.7 (18.7)
(SD)
Any hospitalizations 13.5 11.0 17.8 14.2 8.0 7.7 11.2 9.7
Palliative care/hospice 0.2 0.4 0.3 0.6 0.1 0.1 0.1 0.2
Comorbidities
Charlson Comorbidity 1.2 (1.6) 1.2 (1.7) 1.5(1.9) 1.6 (2.0) 0.8(1.2) 0.8(1.2) 0.9 (1.3) 0.9 (1.4)
Index, mean (SD)
Cancer: metastatic 0.8 1.0 1.3 1.7 0.2 0.3 0.4 0.6
Cancer: nonmetastatic 9.3 9.2 11.7 12.2 6.6 6.4 6.4 6.8
Acute kidney injury 1.6 1.9 2.6 3.1 0.5 0.6 0.8 0.9
Any dementia 2.9 2.8 3.4 3.4 2.4 2.3 2.2 2.3
Gout 4.9 5.1 4.9 5.4 5.1 4.8 4.0 4.1
Chronic pain 77.2 79.2 76.9 78.8 75.8 78.3 85.6 86.5
Arthritis, including 56.9 57.6 54.4 55.2 58.3 58.9 65.6 65.7
osteoarthritis
Back pain 43.5 47.6 45.5 49.2 37.8 43.5 56.8 60.1
Migraine/headache 8.9 10.3 8.4 9.1 9.2 11.4 10.9 12.2
Neuropathic pain 9.7 10.8 11.9 13.6 6.9 7.6 9.6 10.9
Fibromyalgia 3.1 3.0 3.1 3.0 2.7 2.8 4.6 4.4
Other chronic pain 2.2 2.7 2.7 3.5 1.1 1.5 3.6 4.7
GI bleed (upper, lower, 2.0 1.7 2.5 2.2 1.3 1.1 1.6 1.3
and unspecified)
Cardiovascular
Acute coronary 0.6 0.5 0.9 0.8 0.3 0.3 0.5 0.3
syndrome
Angina 1.4 1.1 1.8 1.5 0.9 0.6 1.1 0.8
Myocardial infarction 0.6 0.7 0.8 1.0 0.3 0.3 0.3 0.3
Stroke 4.4 4.1 5.9 5.9 2.8 2.4 3.0 2.7
Coronary 0.5 0.4 0.7 0.7 0.2 0.1 0.3 0.2
revascularization
Heart failure 4.7 4.4 7.1 7.2 2.0 1.7 2.4 2.2
Hypertension 60.6 57.0 64.5 62.6 56.1 51.3 56.1 54.2
Hyperlipidemia 56.5 51.8 57.9 54.6 55.2 49.0 53.4 49.5
Behavioral Health
Substance 14.3 14.7 13.3 13.2 15.1 16.2 16.3 15.9




Major depressive 9.6 11.3 9.5 10.9 9.2 11.4 12.0 13.9
disorder
Generalized anxiety 2.5 3.0 2.5 2.9 23 3.0 2.9 3.5
disorder
Posttraumatic stress 18.0 21.3 16.9 19.2 18.7 23.0 21.5 24.7
disorder
Bipolar disorder 3.7 3.8 3.6 3.5 3.8 4.0 4.6 4.7
Schizophrenia 2.3 2.0 1.9 1.7 2.7 2.4 2.3 2.0
Concomitant
Medications at
Index Date
Antithrombotic therapy 7.6 7.2 11.0 11.6 3.7 3.0 4.3 4.1
Oral glucocorticoids 9.4 9.1 12.0 12.1 6.1 5.9 8.0 8.0
Proton pump inhibitors 32.1 30.9 35.0 34.3 27.5 26.5 35.2 35.1
Histamine 2 receptor 12.5 11.4 15.0 14.3 9.2 8.2 12.2 11.3
antagonists
Misoprostol 12.6 11.4 15.0 14.3 9.3 8.2 12.4 11.5
Sucralfate 12.6 11.6 15.2 14.6 9.3 8.3 12.3 11.6
ACE inhibitors 30.5 26.8 32.8 29.7 27.6 23.5 29.2 27.1
Benzodiazepines 13.5 11.2 17.3 15.0 7.9 6.6 15.6 13.7
Selective serotonin 25.1 24.8 26.9 26.2 21.7 22.5 28.9 293
reuptake inhibitors

FY for Index Date
FY 2011 100.0 51.5 100.0 56.1 100.0 44.4 100.0 62.0
FY 2012 11.4 10.9 12.1 9.9
FY 2013 9.7 8.9 10.7 8.3
FY 2014 10.1 8.5 12.3 7.8
FY 2015 17.4 15.5 20.4 12.0

ACE indicates angiotensin-converting enzyme; FY, fiscal year; GI, gastrointestinal; NSAID, nonsteroidal anti-inflammatory drug;
VHA, Veterans Health Administration.

2Index date is the date of the initial NSAID or opioid prescription during the study period among regular users of the VHA. Prevalent
users include incident users; they are subsets of prevalent users who had no opioids and/or NSAIDs during the prior year.

bp <.001 for all characteristics between the opioid only, NSAID only, and opioid and NSAID groups.




‘Defined based on baseline resident zip codes to link to Federal Information Processing Standard county code and then map county
code to Area Health Resources Files data.

dOutpatient visits and hospital admissions in the year prior to the index date.
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