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Abstract

IMPORTANCE Opioid prescriptions for treatment of pain in emergency departments (EDs) are
associated with long-term opioid use. The temporal pattern of opioid prescribing in the context of
the opioid epidemic remains unknown.

OBJECTIVE To examine the temporal pattern of opioid prescribing within an ED for varying pain
conditions between 2009 and 2018.

DESIGN, SETTING, AND PARTICIPANTS A population-based, cross-sectional study was conducted
at the ED of an urban academic medical center. All patients treated within that ED between January
1, 2009, and December 31, 2018, were included.

MAIN OUTCOMES AND MEASURES The proportion of patients prescribed an opioid for treatment
of pain in the ED temporally by condition, condition type, patient demographics, and physician
prescriber.

RESULTS Between 2009 and 2018, 556 176 patient encounters took place in the ED, with 70 218
unique opioid prescriptions ordered. A total of 316 632 patients (55.9%) were female, 45 070
(42.6%) were of white race, and 43 412 (40.6%) were privately insured; the median age group was
41 to 45 years. Yearly opioid prescriptions decreased by 66.3% (from 16.3 to 5.5 opioids per 100
encounters) between 2013 and 2018, with a yearly adjusted odds ratio (aOR) of 0.808 (95% CI,
0.802-0.814) compared with the prior year. In patients with musculoskeletal pain (back, joint, limb,
and neck pain), opioid prescribing decreased by 71.1% (from 36.7 to 10.6 opioids per 100 encounters
between 2013 and 2018; aOR, 0.758; 95% CI, 0.744-0.773). In patients with musculoskeletal trauma
(fracture, sprain, contusion, and injury), opioid prescribing decreased by 58.0% (from 34.2 to 14.8
opioids per 100 encounters; aOR, 0.811; 95% CI, 0.797-0.824). In patients with nonmusculoskeletal
pain (abdominal pain, kidney stone, respiratory distress, and pharyngitis) opioid prescribing
decreased by 53.7% (from 20.1 to 9.3 opioids per 100 encounters; aOR, 0.850; 95% CI,
0.834-0.868). Between 2009 and 2018, patients who were black (aOR, 0.760; 95% CI, 0.741-0.779)
and those who were Asian (aOR, 0.714; 95% CI, 0.665-0.764) had the lowest odds of receiving an
opioid compared with other racial/ethnic groups.

CONCLUSIONS AND RELEVANCE There was a substantial temporal decrease in the number of
opioid prescriptions within this ED during the study period. This decrease was associated with
substantial relative reductions in opioid prescribing for treatment of musculoskeletal pain compared
with fractures and kidney stones.
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Key Points
Question Have emergency department

clinicians responded to the opioid

epidemic through altering opioid

prescription rates?

Findings In this cross-sectional study of

556 176 emergency department patient

encounters and 70 218 opioid

prescriptions within a single emergency

department, yearly prescriptions

decreased by 66.3% between 2013 and

2018. This decrease was associated with

a 71.1% reduction in the number of

opioid prescriptions for musculoskeletal

pain (back, limb, joint, and neck pain)

and lesser, but still marked, decreases

for fractures and kidney stones.

Meaning Reductions in yearly opioid

prescriptions across varying indications

appear to be aligned with recognition

of the opioid crisis in addition to

national, state, and departmental

education guidelines.
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Introduction

Heightened attention to the prescription of opioids for the treatment of pain has been a central goal
in medicine over the past decade. Opioid misuse was associated with 68% of US drug overdose
deaths in 2017 and more than 400 000 deaths from 1999 to 2017.1,2 In addition, the opioid epidemic
has imparted a $631 billion burden to the US economy from 2015 to 2018.3 The contribution of
emergency medicine to the opioid epidemic has been has been subject to a range of debate from
making a minor contribution to the ongoing opioid epidemic4 to acting as an origin for repeated use
and potential opioid use disorder.5-7 A 2018 study8 suggested that emergency department (ED)
prescriptions following new Centers for Disease Control and Prevention guidelines9 show little
association with long-term opioid use, although up to 13.4% of Medicare patients in the study went
on to receive long-term opioid therapy. In any case, a 2015 study reported that 17.1% of all ED patients
were discharged with an opioid prescription during the week of data collection,10 and a 2017 study
demonstrated equal efficacy for certain pain treatment in the ED with nonopioid analgesics.11 It is
challenging for prescribers to discern the benefits and risks of opioid prescribing within an encounter
for acute pain,12-16 but with up to two-thirds of all ED patients seeking treatment for pain,17-19 a 22.2%
nationwide reduction in all opioid prescriptions ordered from 2013 to 2017,20 and guidelines
recommending judicious opioid prescribing,9,21 it is important to discern whether emergency
medicine is reducing opioid prescribing for the treatment of pain.

The aim of this study was to evaluate temporal changes in overall opioid prescribing and
prescriptions for specific pain conditions in an urban academic ED between 2009 and 2018. In
addition, the temporal pattern of opioid prescribing at the individual clinician level was examined, as
previous studies have indicated that the decrease in opioid prescription counts may be dependent
on a subset of clinicians decreasing opioid prescribing, while others maintain high-intensity
prescribing, regardless of specialty22 and including ED clinicians.5,23,24 We also examined
demographic factors that may be associated with opioid prescribing to assess the possibility of
underlying opioid prescription bias within the ED.

Methods

All patient encounters in the Northwestern Memorial Hospital ED and Northwestern Memorial
Hospital Feinberg Mezzanine Emergency Room, Chicago, Illinois, between January 1, 2009, and
December 31, 2018, were selected from the Northwestern Medicine Enterprise Data Warehouse. An
encounter was defined by a unique patient (identified by a unique patient identifier) having a unique
time and date entered into the Enterprise Data Warehouse database from the electronic health
record. An encounter included the self-identified age, sex, race/ethnicity, payer status, opioid
prescribed, deidentified physician prescriber, and International Classification of Diseases, Ninth
Revision (ICD-9), and International Statistical Classification of Diseases, 10th Revision (ICD-10),
diagnosis codes for each patient. To fully anonymize the data, the Enterprise Data Warehouse
assigned each patient and physician a randomized unique identifier, had visit dates shifted within a
10-day window, and grouped patient age within 5 years to properly deidentify the data set. This
study follows the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
reporting guideline for cross-sectional studies. Exclusion criteria included any encounter without an
ICD diagnosis and encounters not labeled as emergency. The study was approved by the institutional
review board at Northwestern University. All data were deidentified and a waiver of informed consent
was granted by the institutional review board.

Opioid prescriptions were manually selected by name of the drug and are included in eTable 1 in
the Supplement. Hydrocodone plus acetaminophen was the primary agent, representing 97.1% of
all of the prescriptions. Diagnostic conditions were defined using ICD-9 and ICD-10 codes and are
presented in eTable 2 in the Supplement.
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Twelve diagnostic conditions—back pain, joint pain, limb pain, neck pain, fracture, sprain,
contusion, other unspecified injury, abdominal pain, kidney stone, respiratory distress, and
pharyngitis—were selected for analyses because they had the highest opioid prescription volume.
Patients with these conditions accounted for 59.4% of all opioids prescribed and allowed for distinct
and convenient grouping of patients based on pain sources (Figure 1). Encounters from 2009 to
2014 had an ICD-9 code defined as primary, identifying the likely condition for which an opioid was
prescribed within the encounter. After 2014, ICD-10 codes were implemented and primary codes
were no longer delineated within the data set obtained. To ensure that the opioid was given for the
specific condition, patients within a singular ICD-10 code were included for selection into a condition.
Although data on certain patients may be lost using this criterion, yearly patient counts in each
condition remained relatively consistent with the years using ICD-9 coding, demonstrating few
exclusions. Patients with multiple ICD-10 codes within the same diagnostic group only, most notably
fractures, were also included. Any patients with an ICD-10 code for other unspecified injury were
included within this diagnostic group, as this was likely a secondary code in the ICD-10 system and
kept yearly patient counts similar to ICD-9 years. Because the aim was to look at changes over time,
changes from 2009 to 2014 will have consistency within the ICD-9 system, and those from 2015 to
2018 will have consistency within the ICD-10 system. From these conditions, patients were
categorized into 3 groups: musculoskeletal pain (back, joint, limb, and neck pain), musculoskeletal
trauma (fracture, sprain, contusion, and other unspecified injury), and nonmusculoskeletal pain

Figure 1. Temporal Opioid Prescribing Within Diagnosis Groups
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A, Temporal opioid prescriptions within condition groups. B through E, Temporal opioid prescriptions by condition as part of all emergency department opioid prescriptions.
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(abdominal pain, kidney stone, respiratory distress, and pharyngitis). These groupings define the
source of the pain, identify the observation of objective pathologic factors by the clinician (pain vs
trauma), and delineate opioid prescriptions between musculoskeletal and nonmusculoskeletal
conditions. Any patient with a fracture, sprain, and/or contusion ICD-10 code in addition to an other
unspecified injury diagnosis code was not double counted in the musculoskeletal trauma grouping.

Statistical Analysis
Baseline demographic characteristics and characteristics of patient subsets were determined using
descriptive analyses. Absolute and relative opioid prescription changes were descriptively evaluated
as a function of time, condition group (ie, musculoskeletal trauma, musculoskeletal pain, and other
pain), and conditions within condition groups. Proportions and their SEs were calculated with normal
approximations (ie, SE = [p(1 − p)/n]1/2). Following descriptive evaluation of the data, 2013 was
chosen as the reference year for continuous and controlled estimates of the effects of time in our
population because that is when opioid prescribing peaked. Opioid prescription counts were
determined by sex (male, female), race/ethnicity (white, black, Hispanic, Asian, and other), insurance
status (private, Medicare, Medicaid, and self-pay), and age (0-15,16-30, 31-65, and >65 years) for all
encounters and in conditions of interest.

Following descriptive evaluation of the data, inferential statistics were carried out to further
examine temporal opioid prescribing. Specifically, univariable and multivariable logistic regression
models were constructed, with each modeling whether an opioid was prescribed within an
encounter as the dependent variable and year as the primary independent variable. Multivariable
models incorporated adjustments for age, sex, race/ethnicity, and insurance status (stratified as
described in the Methods section); age 31 to 65 years, male, white race, and private insurance were
chosen as reference categories because they represented the highest proportion of opioid
prescriptions among the patient subgroups. Odds ratios (ORs), adjusted ORs (aORs), and their 95%
CIs were calculated. All ORs and aORs represent the odds of receiving an opioid relative to the prior
year, with 2013 being the intercept. In addition, a multivariable logistic regression with interaction
terms between year and race/ethnicity, year and age, year and sex, and year and insurance status
were used to examine whether differences in the reduction of opioid prescriptions from 2013 to 2018
existed within patient subgroups.

Twelve clinicians were selected for having more than 10 000 encounters from 2009 to 2017.
Clinician-level data—but not other data—from 2018 were not available, so this year was excluded for
clinician-level analyses. These 12 clinicians were chosen because they represented the upper tercile
of ED prescribers by opioid prescription numbers during this period and saw a representative
caseload in a year over most years, allowing for temporal analysis. Multivariable logistic regression
models, which adjusted for patient age, sex, race/ethnicity, and insurance status, were used for
individual clinicians to examine their opioid prescribing over time while controlling for patient
demographic characteristics. Adjusted ORs and 95% CIs for each clinician were calculated. All data
were processed using SAS, version 9.4 (SAS Institute Inc). Findings were considered significant at
2-sided, 2-tailed P = .05.

Results

Between 2009 and 2018, there were 556 176 patient encounters in the ED, with 70 218 unique
opioid prescriptions ordered within those encounters. A total of 316 632 (55.9%) patients were
female, 45 070 (42.6%) were of white race, and 43 412 (40.6%) were privately insured; the median
age group was 41 to 45 years. Of patients who did not receive an opioid, 316 632 (56.1%) were
female, 245 070 (41.9%) were white, and 143 412 (39.8%) were privately insured; the median age
group was 41 to 45 years. No patients younger than 16 years (n = 152) received an opioid. Among
patients with an opioid prescribed, 38 957 patients (55.5%) were female, 31 225 (47.6%) were white,
and 19 194 (46.0%) were privately insured; the median age group was 46 to 50 years. Opioid
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prescribing peaked in 2013, both with regard to the absolute number of prescriptions (9499) and the
number per patient encounter (16.3 prescriptions per 100 encounters) (Table 1; Figure 1A). Following
2013, the ED physicians prescribed notably fewer opioids. Specifically, opioid prescription rates were
associated with a yearly unadjusted OR of 0.793 (95% CI, 0.787-0.799) when comparing opioid
prescribing with the prior year, with 2013 being the intercept. These findings were robust to
adjustment for patient age, race/ethnicity, sex, and insurance status (aOR, 0.808; 95% CI,
0.802-0.814) (Table 2). Thus, opioid prescribing decreased from 16.3 prescriptions per 100
encounters to 5.5 prescriptions per 100 encounters between 2013 and 2018—a 66.3% reduction in
yearly opioid prescribing over 5 years.

Generally, musculoskeletal pain conditions (back, joint, limb, and neck pain) were associated
with the greatest proportional decrease in opioid prescribing from 2013 to 2018 (71.1% decrease:
from 36.7 to 10.6 per 100 patients; OR, 0.746; 95% CI, 0.732-0.760; aOR, 0.758; 95% CI,
0.744-0.773), followed by musculoskeletal trauma (fracture, sprain, contusion, and injury) (58.0%
decrease: from 35.2 to 14.8 per 100 patients; OR, 0.799; 95% CI, 0.786-0.812; aOR, 0.811; 95% CI,
0.797-0.824) and nonmusculoskeletal pain (abdominal pain, kidney stone, respiratory distress, and
pharyngitis) (53.7% decrease: from 20.1 to 9.3 per 100 patients; OR, 0.840; 95% CI, 0.825-0.855;
aOR, 0.850; 95% CI, 0.834-0.868). Some heterogeneity was present within these groups of
conditions. For instance, musculoskeletal pain conditions decreased between 68.5% (back pain) and
81.8% (neck pain) between 2013 and 2018. Musculoskeletal trauma conditions decreased between
45.9% (fracture) and 76.6% (sprains). Conversely, prescriptions decreased in patients with kidney
stones by only 25.7% between 2013 and 2018. These differential decreases in opioid prescribing are
depicted in Figure 1, which presents the more significant reduction in opioids prescribed in
musculoskeletal pain compared with all patients seen in the ED, musculoskeletal trauma conditions,
and nonmusculoskeletal pain conditions.

Across all years, compared with their demographic counterparts, patients who were black (aOR,
0.760; 95% CI, 0.741-0.779), Asian (aOR, 0.714; 95% CI, 0.665-0.764), receiving Medicaid (aOR,
0.726; 95% CI, 0.701-0.752), and aged 16 to 30 years (aOR, 0.579; 95% CI, 0.558-0.601) had the
lowest odds of receiving an opioid for treatment of pain. Differences in opioid prescribing for female
and male patients were minimal (Figure 2). In addition, across all age, race/ethnicity, sex, and
insurance status groups, opioid prescribing decreased from 2013 to 2018 (Table 1). With regard to
insurance status, patients with Medicaid had the greatest yearly decrease (aOR, 0.766; 95% CI,
0.750-0.782) of opioid prescriptions; privately insured patients were the only subgroup associated
with a less substantial yearly decrease than the overall ED population (aOR, 0.848; 95% CI,
0.841-0.855). Examining differences among race showed an association between black race and the
greatest yearly decrease (aOR, 0.784; 95% CI, 0.772-0.797) after 2013. The decrease in opioid
prescription between male (OR, 0.803; 95% CI, 0.796-0.810) and female (OR, 0.814; 95% CI,
0.805-0.823) patients showed no distinction (eFigure in the Supplement).

The peak opioid prescription rates for each clinician in any single year between 2012 and 2015
ranged from 15.1 to 19.9 opioid prescriptions per 100 encounters. All physicians decreased the
number of opioid prescriptions, such that in 2017, no single physician of the 12 included in the analysis
prescribed more than 8.8 opioids per 100 encounters, which was associated with a 44.7% to 61.9%
decrease from 2013 to 2017. The decrease in opioid prescribing was substantial and relatively similar
in magnitude across 11 of 12 clinicians when controlling for patient demographic characteristics
(Table 3).

Discussion

Much attention has been given to the prescribing of opioids for pain by US physicians in response to
the opioid epidemic. In a study of opioid prescribing within an urban academic ED, our analysis notes
the expected temporal changes given the nationwide attention to opioid prescribing while providing
details of prescription patterns by physicians for patients within certain conditions and demographic
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subgroups over time. From 2013 to 2018, the ED experienced a 66.3% decrease in opioid
prescriptions—a much greater reduction than the national decrease of 22% from 2013 to 2017.20 This
reduction exceeds the 54% decrease in initial treatment in nationwide opioid prescribing for opioid-
naive patients and is markedly greater than the 16% decrease for all patients (naive and non-naive)
reported in a recent study.22

Although opioid prescribing for patients with all conditions evaluated decreased from 2013 to
2018, the magnitude of decrease was, to a major extent, associated with large decreases for patients
with musculoskeletal pain. Reduction in opioid treatment of musculoskeletal pain conditions
decreased by 71.1% (from 36.7 to 10.6 per 100 patients from 2013 to 2018), which is a more
substantial rate of reduction than the overall ED rate of 66.3% over the same period. This decrease
was not noted for patients with a musculoskeletal trauma diagnosis (58.0% decrease from 35.2 to
14.8 per 100 patients) or patients with a nonmusculoskeletal pain diagnosis (53.7% decrease from
20.1 to 9.3 per 100 patients) over the same period. This substantial reduction in opioid prescriptions
for musculoskeletal pain conditions may be due to the understanding that opioids used for the

Figure 2. Opioid Prescribing Within Demographic Groups Between 2009 and 2018

Decreased Odds of
Receiving an Opioid

Increased Odds of
Receiving an Opioid

210.5
OR (95% CI)

Demographic Group
Age, y

OR (95% CI)

16-30 vs 31-65 0.579 (0.558-0.601)
≥66 vs 31-65 1.005 (0.971-1.040)

Sex
Female vs male 0.978 (0.957-0.999)

Race/ethnicity
Asian vs white 0.713 (0.665-0.764)
Black vs white 0.760 (0.741-0.779)
Hispanic vs white 1.021 (0.987-1.056)
Other/NR vs white 0.985 (0.950-1.021)

Insurance
Medicaid vs private 0.726 (0.701-0.752)
Medicare vs private 0.848 (0.818-0.879)
Self-pay vs private 0.898 (0.874-0.923)

NR indicates not reported; OR, odds ratio.

Table 3. Temporal Opioid Use and Odds of Opioid Use Compared With the Prior Year for Individual Cliniciansa

Clinician

No. treated with opioids/total No. of patients (%)

aOR (95% CI)b2013 2014 2015 2016 2017
1 333/1892 (17.6) 368/2274 (16.2) 282/2052 (13.7) 327/2325 (14.06) 210/2581 (8.1) 0.836 (0.797-0.877)

2 238/1806 (13.2) 265/2216 (12.0) 281/2165 (13.0) 204/2758 (11.0) 186/2683 (7.3) 0.877 (0.834-0.923)

3 296/1786 (16.6) 305/2366 (12.9) 260/2114 (12.3) 257/2472 (10.4) 137/1662 (8.2) 0.824 (0.779-0.871)

4 251/1658 (15.1) 446/3241 (13.8) 430/3293 (13.0) 378/4109 (9.2) 268/4302 (6.2) 0.800 (0.763-0.838)

5 202/1260 (16.0) 231/1566 (14.8) 279/1831 (15.2) 280/2095 (13.4) 165/1879 (8.8) 0.865 (0.819-0.914)

6 213/1449 (14.7) 219/1514 (14.5) 219/1578 (13.9) 198/1615 (12.3) 130/1831 (7.1) 0.856 (0.806-0.909)

7 191/1220 (16.7) 212/1390 (15.3) 212/1387 (12.8) 163/1482 (11.0) 133/1505 (8.8) 0.862 (0.810-0.918)

8 0/2 (0) 138/706 (19.6) 235/1654 (14.2) 195/1924 (10.1) 140/1818 (7.7) 0.700 (0.638-0.769)

9 364/2085 (17.5) 308/2227 (13.8) 269/1932 (13.9) 238/1892 (12.6) 171/1936 (8.83) 0.884 (0.840-0.930)

10 164/1126 (14.6) 182/1375 (13.2) 147/1258 (11.7) 143/1459 (9.8) 107/1393 (7.7) 0.843 (0.788-0.902)

11 234/1384 (16.9) 286/1758 (16.3) 264/1597 (16.5) 194/1506 (12.9) 132/1634 (8.1) 0.822 (0.778-0.870)

12 157/921 (17.1) 159/1413 (11.3) 165/1280 (12.9) 120/1391 (8.6) 74/1146 (6.5) 0.806 (0.748-0.869)

Abbreviation: aOR, adjusted odds ratio.
a When controlling for patient demographic characteristics, all clinicians demonstrated

significant decreases in opioid use; 95% CIs demonstrate that these changes occurred
with relatively equal magnitude for 11 of the 12 clinicians.

b Logistic regression of opioid (yes or no) on year, controlling for patient age, sex, race/
ethnicity, and insurance status.
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treatment of musculoskeletal pain have minimal effect on pain and disability,25 high opioid
burden,17,26,27 increased adverse effects,28 and possible increased likelihood of repeated use from a
single opioid prescription.6,29 Likewise, many of the patients diagnosed with back, joint, limb, and
neck pain have this pain chronically and present to the ED for acute pain episodes with
regularity.17,30,31 Guidelines recommend against opioid prescription in these cases.21 With up to 10%
to 16% of patients presenting to the ED with chronic pain,32,33 these musculoskeletal conditions are
an important diagnostic group to target for nonopioid pharmacologic interventions.

All patient demographic subgroups saw a decrease in opioids prescribed for them following the
peak of opioid prescribing in 2013. Comparing racial subgroups, black race was associated with the
greatest decrease in opioid prescribing, as well as the lowest odds of receiving opioids across the
entire decade. This finding is consistent with data reporting lower doses of analgesics provided to
patients of minority racial/ethnic groups predating the recognition of the opioid crisis, as opposed to
white patients who have historically had the highest likelihood of receiving opioids.34,35 Patients with
Medicaid had the lowest odds of receiving an opioid—a group in which a prior study noted a high
burden of opioid prescriptions in the ED for acute pain.27 In terms of patient age and in contrast to a
nationwide study of ED opioid prescribing, there was no statistically significant difference in opioid
prescribing between patients aged 31 to 65 and older than 65 years.36

At an individual clinician level, all analyzed physicians were associated with markedly and
similarly reduced prescription rates from 2013 to 2017. A recent study showed an association
between guidelines and prescribing practices,37 and during the decrease of opioid prescribing in the
ED in the present study, guidelines from the Illinois Drug Monitoring Program,38 the Centers for
Disease Control and Prevention, the surgeon general, and throughout emergency medicine literature
were published.19,21,39-42 Furthermore, in 2017, a quality-control program was implemented within
our ED, in which quarterly prescribing patterns were reviewed by the individual clinicians who were
compared with their peers.43 The consistency of reduction in opioid prescribing among clinicians
demonstrates that treatment decisions are made not only on an individual level, but also within the
larger context of the medical environment in which physicians are influenced by guidelines and
departmental policy.

Limitations
This study has several limitations. The use of ICD codes for conditions does not necessarily mean the
patient was given the opioid for that condition, although steps were made to diminish this possible
factor. As always, a drug prescribed for a patient does not guarantee consumption. Pharmacotherapy
using nonopioid alternatives does not necessarily improve an individual outcome, and given that this
study was conducted in an ED, long-term outcomes (repeat visits, repeat prescriptions, and opioid
use disorder) are difficult to analyze. Data on the severity of pain were not available and
comorbidities (eg, cancer) were not analyzed, although this information likely would not change the
overall conclusion. In addition, the change from ICD-9 to ICD-10 diagnosis codes in 2015 created
discrepancies between the number of patients in that year compared with the other years, so caution
should be used in examining 2015 data independently from the overall pattern during the study
period. Another limitation is that this study did not have robust data for quantity and dose of the
opioid used—this information is important because higher morphine milligram equivalents are
associated with long-term opioid use and death,44-46 and the clinician analyses in prior studies
included this factor to define high- and low-intensity prescribing patterns in clinicians.5,22 These data
points were intermittent owing to interruptions in data collection at the Enterprise Data Warehouse
from various electronic health record changes. In addition, we recognize that the generalizability of
this study, given that it focuses on a single department with a single set of physicians, is limited. This
study reports, however, an association between a targeted reduction in opioid prescriptions for
musculoskeletal pain conditions, such as back, joint, limb, and neck pain, and a major decrease in
opioid prescribing, including a collective decrease in opioid prescriptions across all clinicians within
the ED.
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Conclusions

The goal in the pharmacotherapy of pain relief is to use the drugs available as appropriately as
possible. Although opioids are effective and may still have a place in treating severely painful
conditions with a self-limited, short-term time course, studies have indicated that nonsteroidal anti-
inflammatory drugs are also effective in treating certain pain.11,47-49 As noted in this study, the
greatest reduction in opioid prescribing was for musculoskeletal pain disorders, and a smaller
reduction was seen in musculoskeletal trauma and nonmusculoskeletal pain conditions, most
notably kidney stones. Although it is difficult to discern whether the number of opioid prescriptions
inherently reduces the risk of repeated use of opioids or opioid use disorder, there is an association
between single ED opioid prescriptions leading to long-term use of opioids,6,7 and the ED accounts
for over 20% of nationwide number of opioid prescriptions.50 This study suggests that substantial
relative decreases in opioids for treatment of back, joint, limb, and neck pain allow for selective
prescribing of opioids for treatment of acute, self-limited pain seen with musculoskeletal trauma and
kidney stones, while continuing to reduce overall opioid prescribing within an ED. Studies should
continue to elucidate situations in which opioid and nonopioid analgesic therapy is indicated and
associated with good clinical outcomes.

ARTICLE INFORMATION
Accepted for Publication: January 21, 2020.

Published: March 25, 2020. doi:10.1001/jamanetworkopen.2020.0802

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2020 Smith BC et al.
JAMA Network Open.

Corresponding Author: Ben C. Smith, BA, Attn: Thomas J. Schnitzer, MD, PhD, Feinberg School of Medicine,
Northwestern University, 710 N Lake Shore Dr, Room 1020, Chicago, IL 60611 (ben.smith@northwestern.edu).

Author Affiliations: Medical Student, Feinberg School of Medicine, Northwestern University, Chicago, Illinois
(Smith); Department of Biomedical Engineering, Northwestern University, Evanston, Illinois (Vigotsky);
Department of Statistics, Northwestern University, Evanston, Illinois (Vigotsky); Center for Translational Pain
Research, Feinberg School of Medicine, Northwestern University, Chicago, Illinois (Apkarian); Anesthesiology and
Medicine (Rheumatology), Feinberg School of Medicine, Northwestern University, Chicago, Illinois (Schnitzer).

Author Contributions: Mr Smith had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: Smith, Apkarian, Schnitzer.

Acquisition, analysis, or interpretation of data: Smith, Vigotsky, Schnitzer.

Drafting of the manuscript: All authors.

Critical revision of the manuscript for important intellectual content: All authors.

Statistical analysis: Smith, Vigotsky, Apkarian.

Obtained funding: Smith, Schnitzer.

Administrative, technical, or material support: Smith.

Supervision: Apkarian, Schnitzer.

Conflict of Interest Disclosures: Dr Schnitzer reported receiving grants from the National Institutes of Health
during the conduct of the study; grants and personal fees from Pfizer, Lilly, and Regeneron; grants from Galapagos;
and personal fees from AstraZeneca, GlaxoSmithKline, Vertex, and Merck outside the submitted work. No other
disclosures were reported.

Funding/Support: This work was funded in part by National Institutes of Health grant P50 DA044121. Mr Vigotsky
received support from National Science Foundation Graduate Research Fellowship grant DGE-1324585.

Role of the Funder/Sponsor: The funding organizations had no role in the design and conduct of the study;
collection, management, analysis, and interpretation of the data; preparation, review, or approval of the
manuscript; and decision to submit the manuscript for publication.

JAMA Network Open | Emergency Medicine Factors Associated With Opioid Prescriptions for Emergency Department Patients With Pain Conditions

JAMA Network Open. 2020;3(3):e200802. doi:10.1001/jamanetworkopen.2020.0802 (Reprinted) March 25, 2020 10/13

Downloaded from jamanetwork.com by guest on 07/06/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2020.0802&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.0802
https://jamanetwork.com/journals/jamanetworkopen/pages/instructions-for-authors#SecOpenAccess/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.0802
mailto:ben.smith@northwestern.edu


REFERENCES
1. Guy GP Jr, Zhang K, Bohm MK, et al. Vital signs: changes in opioid prescribing in the United States, 2006-2015.
MMWR Morb Mortal Wkly Rep. 2017;66(26):697-704. doi:10.15585/mmwr.mm6626a4

2. Centers for Disease Control and Prevention. 2018 Annual Surveillance Report of Drug-Related Risks and
Outcomes—United States: Surveillance Special Report. Centers for Disease Control and Prevention; 2018.

3. Davenport S, Weaver A, Caverly M. Economic impact of non-medical opioid use in the United States. Society of
Actuaries. Published October 2019. Accessed January 10, 2020. https://www.soa.org/globalassets/assets/files/
resources/research-report/2019/econ-impact-non-medical-opioid-use.pdf

4. Axeen S, Seabury SA, Menchine M. Emergency department contribution to the prescription opioid epidemic.
Ann Emerg Med. 2018;71(6):659-667.e3. doi:10.1016/j.annemergmed.2017.12.007

5. Barnett ML, Olenski AR, Jena AB. Opioid-prescribing patterns of emergency physicians and risk of long-term
use. N Engl J Med. 2017;376(7):663-673. doi:10.1056/NEJMsa1610524

6. Hoppe JA, Kim H, Heard K. Association of emergency department opioid initiation with recurrent opioid use.
Ann Emerg Med. 2015;65(5):493-499.e4. doi:10.1016/j.annemergmed.2014.11.015

7. Butler MM, Ancona RM, Beauchamp GA, et al. Emergency department prescription opioids as an initial
exposure preceding addiction. Ann Emerg Med. 2016;68(2):202-208. doi:10.1016/j.annemergmed.2015.11.033

8. Jeffery MM, Hooten WM, Hess EP, et al. Opioid prescribing for opioid-naive patients in emergency departments
and other settings: characteristics of prescriptions and association with long-term use. Ann Emerg Med. 2018;71
(3):326-336.e19. doi:10.1016/j.annemergmed.2017.08.042

9. Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids for chronic pain—United States, 2016.
MMWR Recomm Rep. 2016;65(1):1-49. doi:10.15585/mmwr.rr6501e1

10. Hoppe JA, Nelson LS, Perrone J, Weiner SG; Prescribing Opioids Safely in the Emergency Department (POSED)
Study Investigators; Prescribing Opioids Safely in the Emergency Department POSED Study Investigators.
Prescribing opioids safely in the emergency department: study I, prescribing opioids safely in the emergency
department PSI: opioid prescribing in a cross section of US emergency departments. Ann Emerg Med. 2015;66(3):
253-259.e1. doi:10.1016/j.annemergmed.2015.03.026

11. Chang AK, Bijur PE, Esses D, Barnaby DP, Baer J. Effect of a single dose of oral opioid and nonopioid analgesics
on acute extremity pain in the emergency department: a randomized clinical trial. JAMA. 2017;318(17):1661-1667.
doi:10.1001/jama.2017.16190

12. Chua KP, Brummett CM, Waljee JF. Opioid prescribing limits for acute pain: potential problems with design and
implementation. JAMA. 2019;321(7):643-644. doi:10.1001/jama.2019.0010

13. Bateman BT, Choudhry NK. Limiting the duration of opioid prescriptions: balancing excessive prescribing and
the effective treatment of pain. JAMA Intern Med. 2016;176(5):583-584. doi:10.1001/jamainternmed.2016.0544

14. Strayer RJ, Motov SM, Nelson LS. Something for pain: responsible opioid use in emergency medicine. Am J
Emerg Med. 2017;35(2):337-341. doi:10.1016/j.ajem.2016.10.043

15. Barrett TW, Bellew SD. What role has emergency medicine played in the opioid epidemic? partner in crime or
canary in the coal mine? answers to the March 2018 journal club questions. Ann Emerg Med. 2018;72(2):
214-221. doi:10.1016/j.annemergmed.2018.03.018

16. Griggs CA, Schulz CJ. A changing landscape of opioid prescribing in emergency medicine. Am J Emerg Med.
2019;37(2):327-328. doi:10.1016/j.ajem.2018.10.042

17. Cordell WH, Keene KK, Giles BK, Jones JB, Jones JH, Brizendine EJ. The high prevalence of pain in emergency
medical care. Am J Emerg Med. 2002;20(3):165-169. doi:10.1053/ajem.2002.32643

18. Todd KH, Ducharme J, Choiniere M, et al; PEMI Study Group. Pain in the emergency department: results of the
pain and emergency medicine initiative (PEMI) multicenter study. J Pain. 2007;8(6):460-466. doi:10.1016/j.jpain.
2006.12.005

19. US Surgeon General. Facing Addiction in America: The Surgeon General’s Spotlight on Opioids. US Dept of
Health and Human Services; 2018.

20. Medicine use and spending in the US: a review of 2017 and outlook to 2022. IQVIA. Published April 19, 2018.
Accessed January 10, 2020. https://www.iqvia.com/insights/the-iqvia-institute/reports/medicine-use-and-
spending-in-the-us-review-of-2017-outlook-to-2022

21. Optimizing the treatment of acute pain in the emergency department. Ann Emerg Med. 2017;70(3):446-448.
doi:10.1016/j.annemergmed.2017.06.043

22. Zhu W, Chernew ME, Sherry TB, Maestas N. Initial opioid prescriptions among US commercially insured
patients, 2012-2017. N Engl J Med. 2019;380(11):1043-1052. doi:10.1056/NEJMsa1807069

JAMA Network Open | Emergency Medicine Factors Associated With Opioid Prescriptions for Emergency Department Patients With Pain Conditions

JAMA Network Open. 2020;3(3):e200802. doi:10.1001/jamanetworkopen.2020.0802 (Reprinted) March 25, 2020 11/13

Downloaded from jamanetwork.com by guest on 07/06/2024

https://dx.doi.org/10.15585/mmwr.mm6626a4
https://www.soa.org/globalassets/assets/files/resources/research-report/2019/econ-impact-non-medical-opioid-use.pdf
https://www.soa.org/globalassets/assets/files/resources/research-report/2019/econ-impact-non-medical-opioid-use.pdf
https://dx.doi.org/10.1016/j.annemergmed.2017.12.007
https://dx.doi.org/10.1056/NEJMsa1610524
https://dx.doi.org/10.1016/j.annemergmed.2014.11.015
https://dx.doi.org/10.1016/j.annemergmed.2015.11.033
https://dx.doi.org/10.1016/j.annemergmed.2017.08.042
https://dx.doi.org/10.15585/mmwr.rr6501e1
https://dx.doi.org/10.1016/j.annemergmed.2015.03.026
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2017.16190&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.0802
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2019.0010&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.0802
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2016.0544&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.0802
https://dx.doi.org/10.1016/j.ajem.2016.10.043
https://dx.doi.org/10.1016/j.annemergmed.2018.03.018
https://dx.doi.org/10.1016/j.ajem.2018.10.042
https://dx.doi.org/10.1053/ajem.2002.32643
https://dx.doi.org/10.1016/j.jpain.2006.12.005
https://dx.doi.org/10.1016/j.jpain.2006.12.005
https://www.iqvia.com/insights/the-iqvia-institute/reports/medicine-use-and-spending-in-the-us-review-of-2017-outlook-to-2022
https://www.iqvia.com/insights/the-iqvia-institute/reports/medicine-use-and-spending-in-the-us-review-of-2017-outlook-to-2022
https://dx.doi.org/10.1016/j.annemergmed.2017.06.043
https://dx.doi.org/10.1056/NEJMsa1807069


23. Barnett ML, Zhao X, Fine MJ, et al. Emergency physician opioid prescribing and risk of long-term use in the
Veterans Health Administration: an observational analysis. J Gen Intern Med. 2019;34(8):1522-1529. doi:10.1007/
s11606-019-05023-5

24. Hoppe JA, McStay C, Sun BC, Capp R. Emergency department attending physician variation in opioid
prescribing in low acuity back pain. West J Emerg Med. 2017;18(6):1135-1142. doi:10.5811/westjem.2017.7.33306

25. Megale RZ, Deveza LA, Blyth FM, et al. Efficacy and safety of oral and transdermal opioid analgesics for
musculoskeletal pain in older adults: a systematic review of randomized, placebo-controlled trials. J Pain. 2018;19
(5):475.e1-475.e24. doi:10.1016/j.jpain.2017.12.001

26. Grasso MA, Dezman ZDW, Grasso CT, Jerrard DA. Opioid pain medication prescriptions obtained through
emergency medical visits in the Veterans Health Administration. J Opioid Manag. 2017;13(2):77-84. doi:10.5055/
jom.2017.0371

27. Janakiram C, Fontelo P, Huser V, et al. Opioid prescriptions for acute and chronic pain management among
Medicaid beneficiaries. Am J Prev Med. 2019;57(3):365-373. doi:10.1016/j.amepre.2019.04.022

28. Barnaby DP, Chertoff AE, Restivo AJ, et al. Randomized controlled trial of intravenous acetaminophen versus
intravenous hydromorphone for the treatment of acute pain in the emergency department. Ann Emerg Med.
2019;73(2):133-140. doi:10.1016/j.annemergmed.2018.06.019

29. Moshfegh J, George SZ, Sun E. Risk and risk factors for chronic opioid use among opioid-naive patients with
newly diagnosed musculoskeletal pain in the neck, shoulder, knee, or low back. Ann Intern Med. 2019;170(7):
504-505. doi:10.7326/M18-2261

30. Ringwalt C, Shanahan M, Wodarski S, et al. A randomized controlled trial of an emergency department
intervention for patients with chronic noncancer pain. J Emerg Med. 2015;49(6):974-983. doi:10.1016/j.
jemermed.2015.03.004

31. Braden JB, Russo J, Fan MY, et al. Emergency department visits among recipients of chronic opioid therapy.
Arch Intern Med. 2010;170(16):1425-1432. doi:10.1001/archinternmed.2010.273

32. Todd KH, Cowan P, Kelly N, Homel P. Chronic or recurrent pain in the emergency department: national
telephone survey of patient experience. West J Emerg Med. 2010;11(5):408-415.

33. Bernard AM, Wright SW. Chronic pain in the ED. Am J Emerg Med. 2004;22(6):444-447. doi:10.1016/j.ajem.
2004.07.026

34. Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R. Trends in opioid prescribing by race/ethnicity for patients
seeking care in US emergency departments. JAMA. 2008;299(1):70-78. doi:10.1001/jama.2007.64

35. Heins JK, Heins A, Grammas M, Costello M, Huang K, Mishra S. Disparities in analgesia and opioid prescribing
practices for patients with musculoskeletal pain in the emergency department. J Emerg Nurs. 2006;32(3):
219-224. doi:10.1016/j.jen.2006.01.010

36. Marra EM, Mazer-Amirshahi M, Mullins P, Pines JM. Opioid administration and prescribing in older adults in US
emergency departments (2005-2015). West J Emerg Med. 2018;19(4):678-688. doi:10.5811/westjem.2018.
5.37853

37. Vu JV, Howard RA, Gunaseelan V, Brummett CM, Waljee JF, Englesbe MJ. Statewide implementation of
postoperative opioid prescribing guidelines. N Engl J Med. 2019;381(7):680-682. doi:10.1056/NEJMc1905045

38. Illinois Prescription Monitoring Program. Accessed January 10, 2020. https://www.ilpmp.org

39. Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids for chronic pain—United States, 2016.
JAMA. 2016;315(15):1624-1645. doi:10.1001/jama.2016.1464

40. Poon SJ, Greenwood-Ericksen MB. The opioid prescription epidemic and the role of emergency medicine. Ann
Emerg Med. 2014;64(5):490-495. doi:10.1016/j.annemergmed.2014.06.016

41. Weiner SG, Perrone J, Nelson LS. Centering the pendulum: the evolution of emergency medicine opioid
prescribing guidelines. Ann Emerg Med. 2013;62(3):241-243. doi:10.1016/j.annemergmed.2013.02.028

42. Bohnert ASB, Guy GP Jr, Losby JL. Opioid prescribing in the United States before and after the Centers for
Disease Control and Prevention’s 2016 opioid guideline. Ann Intern Med. 2018;169(6):367-375. doi:10.7326/
M18-1243

43. Andereck JW, Reuter QR, Allen KC, et al. A quality improvement initiative featuring peer-comparison
prescribing feedback reduces emergency department opioid prescribing. Jt Comm J Qual Patient Saf. 2019;45
(10):669-679. doi:10.1016/j.jcjq.2019.07.008

44. Deyo RA, Hallvik SE, Hildebran C, et al. Association between initial opioid prescribing patterns and subsequent
long-term use among opioid-naïve patients: a statewide retrospective cohort study. J Gen Intern Med. 2017;32
(1):21-27. doi:10.1007/s11606-016-3810-3

JAMA Network Open | Emergency Medicine Factors Associated With Opioid Prescriptions for Emergency Department Patients With Pain Conditions

JAMA Network Open. 2020;3(3):e200802. doi:10.1001/jamanetworkopen.2020.0802 (Reprinted) March 25, 2020 12/13

Downloaded from jamanetwork.com by guest on 07/06/2024

https://dx.doi.org/10.1007/s11606-019-05023-5
https://dx.doi.org/10.1007/s11606-019-05023-5
https://dx.doi.org/10.5811/westjem.2017.7.33306
https://dx.doi.org/10.1016/j.jpain.2017.12.001
https://dx.doi.org/10.5055/jom.2017.0371
https://dx.doi.org/10.5055/jom.2017.0371
https://dx.doi.org/10.1016/j.amepre.2019.04.022
https://dx.doi.org/10.1016/j.annemergmed.2018.06.019
https://dx.doi.org/10.7326/M18-2261
https://dx.doi.org/10.1016/j.jemermed.2015.03.004
https://dx.doi.org/10.1016/j.jemermed.2015.03.004
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archinternmed.2010.273&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.0802
https://www.ncbi.nlm.nih.gov/pubmed/21293755
https://dx.doi.org/10.1016/j.ajem.2004.07.026
https://dx.doi.org/10.1016/j.ajem.2004.07.026
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2007.64&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.0802
https://dx.doi.org/10.1016/j.jen.2006.01.010
https://dx.doi.org/10.5811/westjem.2018.5.37853
https://dx.doi.org/10.5811/westjem.2018.5.37853
https://dx.doi.org/10.1056/NEJMc1905045
https://www.ilpmp.org
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.1464&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.0802
https://dx.doi.org/10.1016/j.annemergmed.2014.06.016
https://dx.doi.org/10.1016/j.annemergmed.2013.02.028
https://dx.doi.org/10.7326/M18-1243
https://dx.doi.org/10.7326/M18-1243
https://dx.doi.org/10.1016/j.jcjq.2019.07.008
https://dx.doi.org/10.1007/s11606-016-3810-3


45. Bohnert AS, Valenstein M, Bair MJ, et al. Association between opioid prescribing patterns and opioid
overdose-related deaths. JAMA. 2011;305(13):1315-1321. doi:10.1001/jama.2011.370

46. Hser YI, Saxon AJ, Mooney LJ, et al. Escalating opioid dose is associated with mortality: a comparison of
patients with and without opioid use disorder. J Addict Med. 2019;13(1):41-46. doi:10.1097/ADM.
0000000000000458

47. Pollack CV Jr, Diercks DB, Thomas SH, et al. Patient-reported outcomes from a national, prospective,
observational study of emergency department acute pain management with an intranasal nonsteroidal anti-
inflammatory drug, opioids, or both. Acad Emerg Med. 2016;23(3):331-341. doi:10.1111/acem.12902

48. Derry S, Moore RA, Gaskell H, McIntyre M, Wiffen PJ. Topical NSAIDs for acute musculoskeletal pain in adults.
Cochrane Database Syst Rev. 2015;(6):CD007402. doi:10.1002/14651858.CD007402.pub3

49. Motov S, Masoudi A, Drapkin J, et al. Comparison of oral ibuprofen at three single-dose regimens for treating
acute pain in the emergency department: a randomized controlled trial. Ann Emerg Med. 2019;74(4):530-537. doi:
10.1016/j.annemergmed.2019.05.037

50. Levy B, Paulozzi L, Mack KA, Jones CM. Trends in opioid analgesic-prescribing rates by specialty, US, 2007-
2012. Am J Prev Med. 2015;49(3):409-413. doi:10.1016/j.amepre.2015.02.020

SUPPLEMENT.
eTable 1. Opioid Selection and Prescription Numbers
eTable 2. ICD Code Selection
eFigure. Yearly Decline in Opioid Prescription Within Demographic Subgroups After 2013

JAMA Network Open | Emergency Medicine Factors Associated With Opioid Prescriptions for Emergency Department Patients With Pain Conditions

JAMA Network Open. 2020;3(3):e200802. doi:10.1001/jamanetworkopen.2020.0802 (Reprinted) March 25, 2020 13/13

Downloaded from jamanetwork.com by guest on 07/06/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2011.370&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.0802
https://dx.doi.org/10.1097/ADM.0000000000000458
https://dx.doi.org/10.1097/ADM.0000000000000458
https://dx.doi.org/10.1111/acem.12902
https://dx.doi.org/10.1002/14651858.CD007402.pub3
https://dx.doi.org/10.1016/j.annemergmed.2019.05.037
https://dx.doi.org/10.1016/j.amepre.2015.02.020

