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BACKGROUND: Treatment by high-opioid prescribing
physicians in the emergency department (ED) is associat-
ed with higher rates of long-term opioid use among Medi-
care beneficiaries. However, it is unclear if this result is
true in other high-risk populations such as Veterans.
OBJECTIVE: To estimate the effect of exposure to high-
opioid prescribing physicians on long-term opioid use for
opioid-naïve Veterans.
DESIGN: Observational study using Veterans Health Ad-
ministration (VA) encounter and prescription data.
SETTING AND PARTICIPANTS: Veterans with an index
ED visit at any VA facility in 2012 and without opioid
prescriptions in the prior 6 months in the VA system
(Bopioid naïve^).
MEASUREMENTS: We assigned patients to emergency
physicians and categorized physicians into within-
hospital quartiles based on their opioid prescribing rates.
Our primary outcome was long-term opioid use, defined
as 6 months of days supplied in the 12 months subse-
quent to the ED visit. We compared rates of long-term
opioid use among patients treated by high versus low
quartile prescribers, adjusting for patient demographic,
clinical characteristics, and ED diagnoses.
RESULTS: We identified 57,738 and 86,393 opioid-naïve
Veterans managed by 362 and 440 low and high quartile
prescribers, respectively. Patient characteristics were
similar across groups. ED opioid prescribing rates varied
more than threefold between the low and high quartile
prescribers within hospitals (6.4% vs. 20.8%, p < 0.001).
The frequency of long-term opioid use was higher among
Veterans treated by high versus low quartile prescribers,
though above the threshold for statistical significance

(1.39% vs. 1.26%; adjusted OR 1.11, 95% CI 0.997–
1.24, p = 0.056). In subgroup analyses, there were signif-
icant associations for patients with back pain (adjusted
OR 1.25, 95% CI 1.01–1.55, p = 0.04) and for those with a
history of depression (adjusted OR 1.28, 95% CI 1.08–
1.51, p = 0.004).
CONCLUSIONS: ED physician opioid prescribing varied
by over 300% within facility, with a statistically non-
significant increased rate of long-term use among opioid-
naïve Veterans exposed to the highest intensity
prescribers.
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O pioid use continues to fuel one of the most pressing
public health crises in the USA, with over 47,000

opioid-related overdose deaths in 2017 alone.1 There is sig-
nificant concern that physician prescribing is an important
driver of this epidemic.2, 3 In national surveys, nearly 80%
of heroin users endorsed non-medical use of prescription
opioids as their first exposure to opioid misuse.4, 5 Therefore,
great attention has been placed on the risks of opioid prescrib-
ing,6 particularly the likelihood of patients transitioning to
long-term opioid use and dependence. In particular, the
millions of Veterans treated in Veterans Health Administration
(VA) facilities represent a vulnerable population in the opioid
epidemic. The prevalence of chronic pain in some Veteran
populations ranges from 50 to 60%,7 and those with mental
illness have high rates of high-risk opioid use (e.g., concurrent
use with benzodiazepines).8 Furthermore, the risk of opioid
overdose in Veterans is twice as high as in the US population.9
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Recent research has demonstrated a broad array of potential
risks associated with even short-term opioid prescribing that
could be contributing to the epidemic of opioid-related mor-
tality. Observational studies conducted among national
cohorts of commercially insured individuals have shown that
increasing duration of opioid prescribing is associated with
higher rates of chronic opioid use and overdoses.10, 11 Among
the Medicare population, a quasi-experimental study of opi-
oid-naïve patients found that a higher likelihood of receiving a
short opioid prescription in the emergency department (ED)
was associated with significantly higher rates of subsequent
long-term opioid use.12 However, the extent to which these
findings generalize to populations outside of Medicare is not
clear.
To address this question, we examined the extent to which

variation in individual ED physicians’ opioid prescribing was
independently associated with long-term opioid use in Veter-
ans. We thus aimed to replicate within the VA the prior work
conducted in a Medicare population12 to determine whether
Veterans treated by VA ED physicians with high opioid pre-
scribing rates may be at higher risk of transitioning to chronic
opioid use. Beyond examining a new population, this study
addresses limitations in the prior analysis in Medicare,12

which was not able to directly attribute opioid prescriptions
to individual ED physicians and had limited sample sizes of
patients within physicians and within hospitals.

METHODS

Data Sources and Study Population

We linked national patient-level data for calendar years (CY)
2012–2013 from the VA Corporate Date Warehouse, includ-
ing patient demographics and diagnosis codes for all inpatient
and outpatient visits; medication data on dispensed outpatient
prescriptions, including the provider writing the prescription
and the site of care; and pain scores for ED encounters. We
used data from 2012 to 2013 to best match the study period
examined by Barnett et al. with the data available.12

We identified all patients with an index ED visit at the VA in
2012 (study cohort flow shown in Figure 1). To do so, we first
identified all ED providers, defined as providers who treated at
least 30 patients in an ED setting and who had > 90% of their
prescriptions associated with an ED visit (n = 2468 providers).
We used VA clinic Bstop codes^ corresponding to the emer-
gency department (130 and 131, urgent care) to identify sites
of care for emergency visits, which we subsequently define as
ED care.13, 14 We then identified all patients with their first
(index) ED visit in 2012 whose sole emergency provider was
one of these ED providers (n = 825,888 visits), and assigned
each index ED visit to that provider.
To focus the analysis on individuals receiving care from

the VA system, we restricted the analytic sample to
patients who were continuously enrolled in VA and had
at least one face-to-face visit in the 12 months before the

index ED visit (n = 649,375; Fig. 1). We also limited the
sample to Bopioid-naïve^ patients, defined as no fills of
prescription opioid within 6 months visible in the VA
system prior to the index ED visit (n = 416,053, subse-
quently referred to as Bopioid naïve^). In addition, we
excluded index ED visits resulting in hospitalization for
which prescriptions could not be attributed to an ED
provider (n = 77,023), or where long-term opioid use was
likely clinically appropriate (patients with hospice claims,
n = 8077, or a cancer diagnosis, n = 28,218, within 1 year
prior or after index ED visit). Finally, to ensure adequate
sample size at provider and facility levels, we excluded
patients seeing providers with fewer than 30 ED patients
during the study period or from facilities with fewer than
five ED providers (n = 9761).
This study was approved by the institutional review board at

the VA Pittsburgh Healthcare System.

Defining ED Provider Opioid Prescribing
Intensity

To address the selection bias inherent in the characteristics of
patients receiving opioids versus those who do not, we defined
our exposure for patients based on the opioid prescribing
intensity of the ED provider treating them. Adapting the
technique used by Barnett et al.,12 we defined the main expo-
sure in this analysis as whether the patient was treated by a
Bhigh-intensity^ or Blow-intensity^ opioid prescribing provid-
er at the index ED visit. Because patients are largely unable to
choose their ED provider, this exposure is plausibly indepen-
dent from patient characteristics. We examine the validity of
this assumption with multiple tests described below.
For each index encounter, we captured opioid prescriptions

using VA drug product names written by ED providers on the
same day or day after the index visit. After identifying all
opioid prescriptions associated with index ED visits and the
corresponding ED providers, the opioid prescribing rate
(OPR) for each provider was calculated as the proportion of
each providers’ ED visits with an opioid prescription filled.
We grouped providers into quartiles based on their OPR

within their facility. The providers in the highest and lowest
quartiles in a facility were assigned to the high-intensity and
low-intensity groups, respectively.

Outcomes

Our primary outcome was long-term opioid use, defined
as > 180 days of opioids supplied in the 12 months after
an index ED visit, excluding prescriptions within 30 days
after the index visit since the likelihood of getting an
opioid in that period is directly related to the OPR of the
provider seen.12 Secondary outcomes included the propor-
tion of patients in the subsequent 12 months from an
index ED visit with any day of a dose > 100 oral mor-
phine milligram equivalents (MME) (Bhigh opioid dose^).
For opioid prescriptions filled between days 31 and 365
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after the index ED visit, we calculated the daily MME
using standard conversion factors from the Centers for
Disease Control.15 We excluded opioids with unclear or
variable MME conversion factors for this analysis, such as
liquid formulations. We also examined rates of hospital
encounters (ED visits and/or hospitalizations), including
those potentially related to adverse effects of opioids
during this same time period after an index ED visit.12, 16

Patient Covariates

We constructed baseline variables for age, sex, race/ethnicity,
census region, and comorbidities. We obtained the census
region based on facility location. Comorbidities within 1 year
prior to the index ED visit were defined as the number of
Charlson comorbidity conditions17 and other disease states
that could influence opioid use, including history of substance
use disorder, depression, anxiety, serious mental illness, and
prior pain diagnoses (subdivided into back/joint, chest, or
other musculoskeletal diagnoses).18, 19 Serious mental illness
was defined by the presence of an International Classification
of Diseases, Ninth Revision (ICD-9), code for schizophrenia/
schizoaffective disorder, bipolar, delusion and paranoid disor-
ders, and other non-organic psychoses. To assess case mix at
the index ED visit, we also categorized the primary diagnosis
at the index ED visit according to Clinical Classifications
Software (CCS) groups.20 Because E codes (those that define
injury) can serve as the primary diagnosis within VA (unlike in

Medicare), we adapted the CCS algorithm to recategorize
these codes, when able, into other CCS groups. We also
extracted the initial patient-reported pain score (rated from 0
to 10, 10 being the worst) within 12 h of each index ED visit,
with most (75.7%) reported within 0 or 1 h of the index ED
visit. Pain scores were missing for 11.4% of ED visits, which
were not included in the pain score analysis.

Statistical Analysis

We addressed the issue of selection bias through the premise that
opioid-naïve patients are unlikely to choose their ED physician
once they have chosen a facility. To assess this assumption, we
first compared patient characteristics among patients treated by
high- versus low-intensity prescribers, using chi-squared tests for
categorical variables and Wilcoxon rank sum test for continuous
variables. We also compared the distribution of categories of
CCS conditions and plotted the rates of the 10 most frequent
groups of primary diagnoses for ED visits by CCS groups to
assess balance in the case mix at the index ED visit. We also
examined ED physicians’ opioid prescribing patterns by patients’
presenting pain score, stratified by the four quartile groups of
provider opioid prescribing intensity.
We computed unadjusted rates and odds ratios for each

outcome according to whether a patient was treated by a
high- or low-intensity prescriber. To estimate adjusted odds
ratios for each outcome, we fit two separate sets of multivar-
iable logistic regression models. We first adjusted for all

Figure 1 Cohort flow diagram showing the inclusion and exclusion criteria used to assemble the study sample. CY calendar year, ED emergency
department, VA veterans affairs, RX opioid prescription.
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available patient covariates (age, sex, race/ethnicity, history of
substance use disorder, depression, anxiety, serious mental
illness, pain diagnoses, number of Charlson chronic condi-
tions) and region. In the second set of models, we included
fixed effects for CCS condition groups to additionally adjust
for primary diagnosis at each index ED visit. We also ran
several pre-specified subgroup analyses stratifying patients
by specific primary diagnoses at the index ED visit (e.g., back
pain or injury) or comorbidities (e.g., depression, serious
mental illness) to assess for heterogeneity. We also examined
the extent to which unadjusted and adjusted estimates differed,
which reflects the influence of differences in observable pa-
tient characteristics on the outcomes.
For all models, we used robust standard errors clustered at the

facility level to account for grouping of patients within facility.21

To account for missing data in key covariates (race for 2.5% and
gender in 0.001% of observations), we used multiple imputation
by chained equations (MICE) across 10 multiply imputed data-
sets.22 Analyses were performed using SAS version 9.4 (SAS
Institute Inc., Cary, NC) and STATA 14 (College Station, TX).

RESULTS

Our study sample consisted of 304,601 opioid-naïve Veterans
with an index ED visit in 2012 treated by 1607 ED physicians
in 105 facilities (Fig. 1). Among these Veterans, 57,738
(19.0%) were treated by physicians classified as low-
intensity prescribers and 86,393 (28.4%) were treated by
high-intensity physician prescribers. Although the character-
istics of patients treated by low- versus high-intensity prescrib-
ers had clinically small differences, due to large sample size,
differences for race, comorbid illness, history of substance use
disorder, and region were statistically significant (Table 1).
There were also small differences by prescriber intensity for
the primary diagnosis during the ED visit, with no apparent
pattern favoring particular diagnoses (Table 1 and online
Appendix Figure 1). Across high- and low-intensity prescrib-
ers, the total morphine milligram equivalents (median [IQR]
120 [75, 180] for low and 135 [90, 200] for high p ≤ 0.001 by
Wilcoxon two-sample test) differed slightly. Days supplied
with opioid prescriptions were similar (median [IQR] 7 [5–
10] for low and 7 [5–10] for high, p = 0.92).
Within hospitals, opioid prescribing rates varied more than

threefold between high- and low-intensity prescribers (20.8%
vs. 6.4%, p < 0.001; Table 2). This difference persisted across
multiple pre-specified patient subgroups classified by primary
diagnosis during the ED visit or prior comorbidity. For exam-
ple, among patients with a primary ED diagnosis of back pain,
opioid prescribing rates varied from 47.1 to 14.6% between
high- and low-intensity prescribers and from 16.0 to 4.4% for
patients with a history of serious mental illness (Table 2).
There were also persistent differences in patterns of opioid
prescribing across patients’ pain severity ratings (Fig. 2).
Within each pain score, physicians in higher prescribing

Table 1 Characteristics of Patients Managed by Low-Intensity and
High-Intensity Opioid Prescribers

Characteristics Patients of
low-intensity
prescribers

Patients of
high-intensity
prescribers

P
value

N = 57,738 N = 86,393

Age, years, (%) or mean
(SD)

58.4 (15.8) 58.4 (15.7) 0.25

18–39 14.2 14.2
40–64 50.5 50.8
65–84 30.2 30.2
85+ 5.1 4.8

Male sex* 90.5 90.6 0.65
Race and ethnicity* < 0.001
Non-Hispanic White,

single race
63.5 64.7

Non-Hispanic Black,
single race

26.7 26.4

Hispanic 7.1 6.2
Non-Hispanic other 2.7 2.6

Number of Charlson
chronic conditions mean
(SD)

0.8 (1.1) 0.8 (1.0) < 0.001

Mental illness†

Depression 21.8 21.9 0.48
Anxiety 10.5 10.6 0.93
Serious mental illness 7.6 7.4 0.10

Pain diagnoses in prior
year

30.3 30.2 0.50

Substance abuse in prior
year‡

13.6 14.1 0.008

Primary ED diagnosis
category

< 0.001

Respiratory 16.6 16.4
Musculoskeletal 16.9 15.7
Injury and poisoning 14.2 12.3
Nervous system and

sense
8.2 8.5

Symptoms-ill defined 8.2 8.4
Circulatory 7.7 8.6
Digestive 6.8 7.3
Skin 6.0 5.7
Genitourinary 5.1 5.5
Endocrine 3.5 3.4
Mental illness 2.7 3.5
Infections and parasitic

disease
2.0 2.0

Other§ 2.3 2.5
Facility region < 0.001
Midwest 18.5 18.9
Northeast 13.3 17.9
South 43.1 40.5
West 23.0 21.6
Puerto Rico and

territories
2.1 1.1

ED emergency department, DC District of Columbia, SD standard
deviation. P values estimated using chi-squared tests for categorical
variables and t tests for continuous variables
*A small number of ED visits have missing data for the following
variables: male (n = 168) and race (n = 3600)
†Mental illness was defined by the presence of an International
Classification of Diseases, Ninth Revision, code in the prior year
in any field for depression, anxiety of Bserious mental illness,^
defined as schizophrenia/schizoaffective disorder, bipolar, delusion,
and paranoid disorders, and other non-organic psychoses
‡Substance abuse was defined by the presence of an alcohol and
substance use disorder diagnoses within the prior year in any
field prior to index ED visit
§Other categories of CCS conditions include the categories of less than
1% prevalence congenital, diseases of the blood, neoplasms, pregnancy,
and prenatal and others did not fall into the 17 CCS categories
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quartiles were substantially more likely to prescribe opioids.
For example, high-intensity prescribers provided opioids to
10.8% of patients with a pain score of 1 (4.2% of the sample),
whereas low-intensity prescribers provided opioids to 2.6% of
this group. For patients with a pain score of 10 (6.6% of the
sample), the opioid prescribing rates were 43.0% versus
18.0%, respectively.
The probability of long-term opioid use was higher among

Veterans treated by high- versus low-intensity prescribers
(1.39% vs. 1.26%; unadjusted odds ratio [OR] 1.11, 95% CI
1.01–1.21, p = 0.03; Table 2 and Fig. 3). The magnitude of this
effect and level of statistical significance remained stable after
adjustment for patient characteristics (adjusted OR 1.13, 95%

CI 1.02–1.26, p = 0.02), though after controlling for the ED
visit primary diagnosis, the p value for the effect was above the
conventional threshold for statistical significance (adjusted
OR 1.11, 95% CI 0.997–1.24, p = 0.056; online Appendix
Table 1 and Fig. 3). The difference in the proportion of patients
with any day of opioid fills with > 100MME between patients
treated by high versus low prescribers (0.59% vs. 0.52%,
respectively) was not statistically significant in either unad-
justed or adjusted analyses (online Appendix Table 1).
When examining pre-specified patient subgroups, the risk

of long-term opioid use from high-intensity prescriber expo-
sure was most prominent for patients with back pain (adjusted
OR 1.25, 95% CI 1.01–1.55, p = 0.04) or a musculoskeletal

Table 2 Frequency of Opioid Prescribing During Index ED Visit and Long-term Opioid Use by Patient Clinical Characteristics, Stratified by
Intensity of Within-Facility Provider Opioid Prescribing

Patient subgroup Number of visits ED opioid prescribing (%) Long-term opioid use (%)

Lowest intensity
quartile

Highest intensity
quartile

Lowest intensity
quartile

Highest intensity
quartile

Lowest intensity
quartile

Highest intensity
quartile

Overall 57,738 86,393 6.4 20.8 1.26 1.39
ED diagnosis categories*
Back pain 3646 6069 14.6 47.1 3.32 4.05
Joint pain 3026 4625 10.9 37.5 2.81 2.53
Chest pain 1719 2369 2.6 10.4 1.11 1.22
Musculoskeletal pain 9086 14,571 11.6 39.0 2.60 3.07
Injuries and

poisonings
7080 12,246 11.9 31.2 1.19 1.31

Prior mental health diagnoses†

Depression 12,560 18,930 6.1 20.3 1.68 2.21
Anxiety 6087 9121 5.9 19.5 1.68 1.96
Serious mental illness

(SMI)
4380 6355 4.4 16.0 1.74 2.10

Depression, anxiety, or
SMI

17,785 26,691 5.8 19.6 1.64 1.93

*Primary diagnosis subgroup was defined by the Clinical Classification Software (CCS) category of the primary diagnosis for an index ED visit.
Categories were defined as back/joint pain (CCS categories 204 and 205), chest pain (category 102), any musculoskeletal pain (categories 201–212),
and injuries or poisonings (categories 1–10)
†Mental illness was defined by the presence of an International Classification of Diseases, Ninth Revision, code in the prior year in any
field for depression, anxiety, or Bserious mental illness,^ defined as schizophrenia/schizoaffective disorder, bipolar, delusion and paranoid
disorders, and other non-organic psychoses

Figure 2 Rates of opioid prescribing by patient’s self-reported pain score on an 11-point scale from 0 to 10 for index emergency department
(ED) visits, stratified by the within-facility quartile of ED providers’ opioid prescribing rate. The 4th, or highest quartile is black, 3rd quartile is
dashed purple, 2nd quartile is dashed yellow, and 1st, or lowest, quartile is dotted red. Pain score was missing for 11.4% of visits, in the
following distribution by quartile: 1st (lowest quartile), 13%; 2nd quartile, 10%; 3rd quartile, 11%; and 4th (highest) quartile, 11%.
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pain diagnosis (adjusted OR 1.21, 95% CI 1.03–1.43, p =
0.03) and for those with a history of depression (adjusted
OR 1.28, 95% CI 1.08–1.51, p = 0.004; online Appendix
Table 2 and Fig. 3). Almost all other subgroups had point
estimates suggesting higher risk of long-term use associated
with exposure to high-intensity prescribers, but the estimates
did not reach statistical significance. All subgroup estimates
remained stable or had larger odds ratios after multivariable
adjustment.
Examining patterns of ED visit and hospital utilization in the

year subsequent to the index ED visit, we found no evidence for
differences in the rates of overall ED visits or potential opioid-
related hospital encounters (online Appendix Table 3).

DISCUSSION

In a national sample of Veterans managed within the largest
integrated health care system in the nation, we found over
threefold variation in the rates of opioid prescribing by ED
physicians within the same facility regardless of patients’
presenting severity of pain or primary diagnosis. Patients
treated by providers with higher rates of opioid prescribing
within their facility had slightly higher rates of long-term
opioid use over the subsequent year than those treated by
lower prescribing physicians. Controlling for a robust set of
patient and ED visit characteristics had little impact on the
point estimate of this effect, though after controlling for ED

visit characteristics, the estimate no longer met the conven-
tional threshold for statistical significance in the overall sam-
ple. However, it did remain statistically significant in patients
presenting to the ED with back pain, depression, or a muscu-
loskeletal pain diagnosis.
Compared with the findings from a similarly designed study

among Medicare patients, the estimated magnitude and statis-
tical significance of the association between long-term opioid
use and exposure to a high-intensity prescriber were both
weaker in this analysis. In the Medicare study, the association
had an adjusted odds ratio of 1.30 versus 1.13 for Veterans in
this study (not adjusting for visit diagnosis for comparison
with the Medicare study).12 We were able to address some
limitations in the Medicare analysis; for example, we were
able to attribute opioid prescriptions directly to individual ED
physicians based on the VA’s unified electronic medical record
system rather than attribute all outpatient opioids in the week
following the ED visit to the ED provider, as was done
previously. In addition, we were able to adjust for history of
substance use disorder, which was not done in the Medicare
analyses because of claims redaction.
We found that high-intensity prescribers were more likely to

prescribe opioids across the entire spectrum of pain intensity
(or conversely, low-intensity physicians were less likely to use
opioids across the entire spectrum). One might have expected
that opioid treatment rates would converge across physicians
at the highest levels of self-reported pain, when opioids are
presumably the most likely choice for pain management, but

Depression/Anxiety or SMI

Serious Mental Illness (SMI)

Anxiety

Depression

Injury/Poisoning

MSK Pain

Chest Pain

Joint Pain

Back Pain

Overall

0.5 1.0 1.5 2.0 2.5

Unadjusted and Adjusted Odds Ratios

Adjusted

Unadjusted

Figure 3 Unadjusted and adjusted odds ratios for long-term opioid use, according to treatment by high-intensity or low-intensity opioid
prescriber. All unadjusted odds ratios were estimated with the use of bivariate logistic regression with the occurrence of long-term opioid use as
the dependent variable and exposure to a high-intensity provider as the key explanatory variable. Adjusted multivariable models adjusted for
age, gender, race/ethnicity, depression, anxiety, substance use disorder, serious mental illness, pain diagnoses, number of Charlson chronic
conditions (0, 1, 2, 3+), census region, and primary ED diagnosis CCS category (13 categories, see Table 1). We accounted for grouping of
patients within facility with the use of robust standard errors clustered at the facility level and used multiple imputation (10 imputations) for

ethnicity/race (2.5% missing) and gender (0.001% missing) using chained equations.
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this was not the case. This finding suggests that the individual
discretion of a physician plays a large role in the likelihood of
who receives opioids among patients with similar self-
reported pain intensity. The recent lackluster performance of
opioids versus non-opioids for acute pain in randomized con-
trolled trials further complicates the clinical challenges of how
and when to use opioids effectively.23, 24

There are multiple possible reasons why we observed a
weaker effect for exposure to high-intensity prescribers in
the VA than in the Medicare population. One potential expla-
nation is differences in the characteristics of Veterans and
Medicare beneficiaries. For example, there was a higher prev-
alence of depression in the Medicare cohort (39.5%) than in
this study (21.9%), a condition associated with higher rates of
conversion to long-term use in this analysis. Another possibil-
ity is that, unlike Medicare, the VA is an integrated health
system with a unified electronic health record. For patients to
progress to long-term opioid use, they need to receive follow-
up opioid prescriptions from other providers—we speculate
that the more integrated nature of the VA could enable pro-
viders to avoid unnecessarily prolonged opioid treatment.
Despite the weaker overall effect of high-intensity prescribers

on long-term use, certain patient subgroups appeared more sus-
ceptible to long-term use. In particular, the strongest relationship
between prescribing and long-term use was present in patients
presenting with back pain or with a prior history of depression.
These associations are consistent with a number of studies find-
ing that back pain and depression are strong risk factors for
progression to chronic opioid use.15, 25–28 Together with prior
evidence, these results suggest that physicians may want to
counsel patients with either back pain or a history of depression
that they may have a higher risk of a long-term course with
opioid use.
This study has important limitations. First, there is the concern

for selection bias in this observational study. We assessed the
sensitivity of our results by controlling for a broad range of
patient and visit factors, which did not meaningfully change our
point estimates for the main results of the analysis. It is reassuring
that the point estimate of our effects does not appear to be
strongly driven by the small differences in observable character-
istics that we see between patients treated by high- versus low-
intensity providers. However, we cannot exclude unobserved
confounding influencing our results. Second, this study was
performed in a specific sample of opioid-naïve Veterans, so it
may not generalize to other populations. Third, our exposure
measure is based on the ED physician opioid prescribing rate,
as in the original study, and does not account for duration or
quantity of treatment prescribed, which could impact long-term
use. Fourth, the data we examined are several years old at this
time, which could limit their relevance to prescribing in 2018 and
beyond. The time period was chosen to replicate the Medicare
study. Finally, we were not able to capture prescriptions filled by
Veterans outside the VA, which could impact our definition of
Bopioid naïve,^ assessment of opioid prescriptions prior to inclu-
sion and our outcomemeasurement, leading to underestimates of

long-term opioid use; however, this measurement error is likely
non-differential for patients seen by high- versus low-intensity
physicians.
In conclusion, in a national sample of opioid-naïve Veterans

treated in VA, we found over threefold variation in opioid
prescribing rates among ED providers in the same facility.
Though the increase in long-term opioid use among patients
treated by the highest prescribing providers was not statisti-
cally significant in the overall sample, there were significant
increases in long-term opioid use among important patient
subgroups, including patients with back pain, musculoskeletal
pain, or depression. In comparison with prior work, our results
suggest that the magnitude of risk of long-term use following
exposure to a high-intensity prescriber may depend on the
nature of the population or health system studied.
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