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Background: Postoperative opioid prescribing is often excessive, but the differences in opioid prescrib-
ing between teaching hospitals and nonteaching hospitals is not well understood. Given the workload of
surgical training and frequent turnover of prescribers on surgical services, we hypothesized that postop-
erative opioid prescribing would be higher among teaching compared with nonteaching hospitals.
Study design: We used insurance claims from a statewide quality collaborative in Michigan to identify
17,075 opioid-naive patients who underwent 22 surgical procedures across 76 hospitals from 2012 to
2016. Our outcomes included the following: (1) the amount of opioid prescribed for the initial postoper-
ative prescription in oral morphine equivalents and (2) high-risk prescribing in the 30 days after surgery
(high daily dose [> 100 oral morphine equivalents], new long-acting/extended-release opioid, overlapping
prescriptions, or concurrent benzodiazepine prescription). Teaching hospital status was obtained from the
2014 American Hospital Association survey. Multilevel regression was used to adjust for patient and pro-
cedural factors and to perform reliability adjustment.
Results: The amount of opioid prescribed per initial opioid prescription varied 4.7-fold across all hospitals
from 130 oral morphine equivalents to 616 oral morphine equivalents. Patients discharged from teaching
hospitals filled larger initial opioid prescriptions overall compared with nonteaching hospitals (251 oral
morphine equivalents versus 232 oral morphine equivalents; P=.026). Teaching hospitals had higher risk-
adjusted rates of high-risk prescribing compared with nonteaching hospitals (13.7% vs 10.3%; P=.034).
Conclusion: In Michigan, surgical patients discharged from teaching hospitals received significantly larger
postoperative opioid prescriptions and had higher rates of high-risk prescribing compared with nonteach-
ing hospitals. All hospitals, and particularly teaching institutions, should ensure that adequate resources
are devoted to facilitating safe postoperative opioid prescribing.

© 2018 Elsevier Inc. All rights reserved.

Introduction

opioids plays an important role in this problem, highlighting a
need for safer prescribing practices.!”> Surgical prescribing for

The opioid epidemic in the United States is a major focus of
health policy."? Prescribed and nonmedical use of prescription

* Supported by the National Research Service Award postdoctoral fellowship (No.
5T32 CA009672-23) (J.S.L.), the National Institute on Drug Abuse (Research Project
Grant No. RO1 DA042859) (C.M.B., MJ.E., and J.EW.), the National Institute of Arthri-
tis and Musculoskeletal and Skin Diseases of the National Institutes of Health (No.
K24-AR053120-06)(K.C.C.), the Michigan Department of Health and Human Services
(C.M.B., MJ.E,, and J.EW.), and Blue Cross Blue Shield of Michigan (J.M.D).

* Corresponding author: Associate Professor of Surgery, Department of Surgery,
Section of Plastic Surgery, University of Michigan Medical Center, 2131 Taubman
Center, Ann Arbor, MI 48109.

E-mail address: filip@med.umich.edu (J.F. Waljee).

https://doi.org/10.1016/j.surg.2018.10.005
0039-6060/© 2018 Elsevier Inc. All rights reserved.

acute postoperative pain accounts for a considerable proportion of
all prescription opioids.* However, postoperative opioid prescrib-
ing is marked by wide variation in prescription amounts, and the
majority of pills are often prescribed in excess.”~’ Overprescribing
may lead to diversion of leftover pills, a common source of opioids
among individuals reporting nonmedical use.’

To date, specific guidelines for opioid prescribing after surgery
are sparse and have not commonly been included in the rubric
of surgical training. As such, surgical trainees lack standardized
guidance on safe opioid prescribing. A recent study from a sin-
gle teaching institution reported higher amounts of opioids pre-
scribed among surgical residents compared with attendings.® On
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the hospital level, it is unknown whether opioid prescribing differs
in teaching compared with nonteaching hospitals. In 2014, teach-
ing hospitals represented 20% of hospitals, however, these institu-
tions performed 62% of surgeries in the United States, and may be
a high-yield target for opioid prescribing reform.?'? Surgical res-
idents at teaching hospitals frequently rotate to various services,
which may impact opioid prescribing compared with nonteaching
hospitals. Understanding how postoperative opioid prescribing dif-
fers between teaching and nonteaching hospitals can help target
policy and educational efforts related to opioid prescribing.

In this context, we compared opioid prescribing across hospi-
tals within a large statewide quality collaborative to compare the
amount of opioids prescribed and the high-risk patterns of opioid
prescribing at teaching hospitals compared with nonteaching hos-
pitals. Because surgical residents have a high workload and limited
exposure to postoperative outpatient follow-up, we hypothesized
that the amount of opioid prescribed per initial postoperative pre-
scription and incidence of high-risk prescribing would be higher
at teaching rather than nonteaching hospitals. We also sought to
identify other hospital factors associated with the amount of opi-
oids prescribed postoperatively.

Methods
Study population

This was an analysis of commercial insurance claims from
the Michigan Value Collaborative, a statewide quality collabo-
rative whose methods of data collection have been previously
described.''? Briefly, this data set compiles preferred-provider
organization insurance claims from Blue Cross Blue Shield of
Michigan, which are aggregated as a statewide effort to improve
the value of healthcare in Michigan. We included adult patients
18 to 64 years of age who underwent the following nonemergent
surgical procedures between January 2012 and June 2016: open
or laparoscopic appendectomy, open or laparoscopic cholecys-
tectomy, Roux-en-Y gastric bypass, sleeve gastrectomy, open or
laparoscopic noncancer colectomy, open or thorascopic lung cancer
resection, prostatectomy, colorectal cancer resection, esophagec-
tomy, pancreatectomy, gastrectomy, coronary artery bypass graft,
carotid endarterectomy, cardiac valve surgery, knee replacement,
hip replacement, spine surgery, and hysterectomy. We included
only cases that required an inpatient hospital stay. These pro-
cedures were chosen by the Michigan Value Collaborative in an
effort to improve value for these surgeries across Michigan. We
chose to analyze these procedures to capture a broad range of
procedures across multiple surgical subspecialties. We included
only opioid-naive patients to minimize variation in postoperative
opioid prescribing attributable to opioid tolerance. Patients were
considered opioid-naive if they did not fill an opioid prescription
within 1 year before surgery. Of note, this definition therefore does
not capture patients who may obtain opioids from family, friends,
or illicit sources. This study was approved by the University of
Michigan Institutional Review Board, Ann Arbor.

Medical and pharmacy claims associated with the surgical
episodes were analyzed from 1 year before surgery (to evaluate
preoperative opioid use) to 30 days after postoperative hospital
discharge. Because the aim of this study was to evaluate the
size of the initial opioid prescription rather than the incidence
of postoperative prescribing, our cohort was limited to patients
who filled a postoperative opioid prescription within 7 days of
hospital discharge. To minimize variation in opioid use attributable
to opioid tolerance, we limited our analysis to patients who were
preoperatively opioid-naive, defined as patients who did not fill an
opioid prescription between 365 and 31 days before surgery.!!4
We excluded patients with a hospital length of stay greater

than 30 days as an attempt to minimize outlier cases. Finally, to
eliminate patients who had subsequent surgeries, patients were
excluded if they had additional procedure codes for anesthesia
within 30 days of the index procedure.””

Hospital characteristics, teaching status

Hospital characteristics were identified by linking claims to the
2014 American Hospital Association Annual Survey Database (using
Medicare provider identification number) and included teaching
hospital status, hospital size, and for-profit status. A hospital was
considered a teaching hospital if, according to the definition used
by Nationwide Inpatient Sample, the hospital was a member of the
Council of Teaching Hospitals or had a ratio of full-time equivalent
interns and residents to beds of 0.25 or higher.!> Hospital size was
categorized based on number of beds as small, medium, or large,
based on the definition used by the Nationwide Inpatient Sample.'6
For-profit status hospitals were identified as hospitals that were
neither nonprofit nor government owned.

Patient characteristics

Patient factors were used for risk adjustment and included age,
sex, comorbidities, and procedure type (categorized into general
surgery, joint and spine surgery, oncologic surgery, cardiothoracic
and vascular surgery, and gynecologic surgery). Insurance claims
from the 6-month preoperative period were used to identify pa-
tient comorbidities according to the methodology of the Centers
for Medicare and Medicaid Services (CMS) Hierarchical Condition
Categories.'”'8 This established method of risk-adjustment uses
ICD-9 and -10 codes to identify 79 comorbid conditions. We used
stepwise selection to identify a parsimonious subset of these co-
morbid conditions, and comorbidities that were associated with
outcome (P < .10) were included in the final multilevel model for
risk adjustment. Although risk adjustment involved the individual
comorbid conditions, as defined by CMS, these conditions were
separately categorized by organ system for descriptive analysis.

Primary outcome: Initial postoperative opioid prescription amount

Our primary outcome was the amount of the initial postop-
erative prescription, which was defined as the first prescription
filled within 7 days of discharge from the index hospital stay. Opi-
oid prescriptions were identified from pharmaceutical claims by
linking National Drug Codes to generic drug names. Prescription
amount was calculated by converting opioid dosages to oral mor-
phine equivalents (OMEs) using standard conversion factors.!20
For reference, prescription amount was also reported as equivalent
number of 5-mg hydrocodone tablets (5 OMEs is equivalent to 1
tablet of 5-mg hydrocodone).

Secondary outcome: High-risk opioid prescribing

Our secondary outcome was a binary measure indicating inci-
dence of one or more of the following measures of high-risk pre-
scribing during the 30 days after surgery: high daily dose (> 100
OMEs per day), new postoperative prescription for a long-acting
or extended-release opioid, overlapping opioid prescriptions, and
concurrent benzodiazepine prescriptions. Overlapping and concur-
rent prescriptions were defined based on number of days supplied
and prescription fill date. These patterns of prescribing have been
defined in administrative claims studies and are considered high
risk and potentially inappropriate prescribing practices in the
acute setting.!?
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Table 1
Patient and hospital characteristics*.

Overall

Teaching hospital ~ Nonteaching hospital

Patient characteristics

Total number of patients 17,075
Female 10,720 (62.8%)
Age 485 £ 11.5
Type of surgery
General 6,190 (36.3%)
Joint/spine 5,658 (33.1%)
Oncologic 727 (4.3%)

Cardiothoracic/vascular
Gynecologic

709 (4.2%)
3,791 (22.2%)

Comorbidity
Cardiovascular disease 1,634 (9.6%)
Pulmonary 786 (4.6%)
Diabetes 2046 (12.0%)
Kidney disease 134 (0.8%)
Liver disease 90 (0.5%)
Other gastrointestinal 517 (3.0%)

Coagulopathy
Morbid obesity
Musculoskeletal
Cancer
Psychiatric

Hospital characteristics
Total number of hospitals 76
Teaching hospital 51 (67.1%)

624 (3.7%)
1,594 (9.3%)
727 (4.3%)
1,507 (8.8%)
708 (4.2%)

Hospital size
Small 21 (27.6%)
Medium 25 (32.9%)
Large 28 (36.8%)
Unknown 2 (2.6%)
For-profit hospital 6 (7.9%)

Number (%) or mean + standard deviation

14,354 2,721
8,857 (61.7%) 1,863 (68.5%)
48.7 £ 115 472 £ 116

5,088 (35.5%)
4,860 (33.9%)
662 (4.6%)
683 (4.8%)
3,061 (21.3%)

1,102 (40.5%)
798 (29.3%)
65 (2.4%)

26 (1.0%)
730 (26.8%)

1,465 (10.2%)
673 (4.7%)
1,757 (12.2%)

169 (6.2%)
113 (4.2%)
289 (10.6%)

119 (0.8%) 15 (0.6%)
83 (0.6%) 7 (0.3%)
443 (3.1%) 74 (2.7%)
570 (4.0%) 54 (2.0%)
1,384 (9.6%) 210 (7.7%)
636 (4.4%) 91 (3.3%)
1,348 (9.4%) 159 (5.8%)
593 (4.1%) 115 (4.2%)
51 25

51 0

14 (27.5%) 7 (28.0%)
16 (31.4%) 9 (36.0%)
21 (412%) 7 (28.0%)
0 (0.0%) 2 (8.0%)
6 (11.8%) 0 (0.0%)

* Percentages represent column percentages.

Analysis

The outcome of initial prescription amount was log transformed
to ensure normally distributed residuals, and multivariable hierar-
chical linear regression was used to estimate the association of the
hospital- and patient-level factors with outcome. This model thus
had two levels (hospital and patient), which enabled adjustment
for clustering of patients within hospitals. To assess variability in
initial prescription amount across hospitals, this model was used
to compute risk-adjusted and reliability-adjusted OME per hospital.
Reliability adjustment was performed using empirical Bayes meth-
ods to reduce the random variation attributable to statistical noise
resulting from hospitals with small case volume.?! For the binary
outcome of high-risk prescribing, multivariable hierarchical logistic
regression was used to estimate the association of hospital- and
patient-level factors with outcome. Significance testing used two-
sided tests with significance levels of o =0.05. Analyses were per-
formed using SAS 9.4 (SAS Institute Inc, Cary, NC) and Stata v 14.2
(StataCorp LLC, College Station, TX).

Results
Study cohort

In this cohort, 17,075 opioid-naive patients met inclusion crite-
ria, spanning 76 Michigan hospitals. Table 1 presents patient and
hospital characteristics of this study cohort overall and in teach-
ing compared with nonteaching hospitals. Most patients were fe-
male (62.8%). The case mix included 36.3% general, 33.1% joint and
spine, 4.3% oncologic, 4.2% cardiothoracic or vascular, and 22.2%
gynecologic surgical procedures. In teaching hospitals compared
with nonteaching hospitals, comorbidities were more common,
and joint, spine, oncologic, and cardiothoracic and vascular surgical
procedures were more common.

Hospital characteristics and prescription size

Of the 76 hospitals in this study, 51 (67.1%) were teaching hos-
pitals, and 6 (7.9%) were for profit. Hospital size was distributed
relatively evenly. Overall, average OME per initial opioid prescrip-
tion was 321 + 272 (64 + 54 tablets). As presented in Fig 1,
the primary outcome of initial postoperative opioid prescription
amount varied 4.7-fold across hospitals in Michigan, from 130 OME
(26 tablets) to 616 OME (123 tablets), after risk adjustment and re-
liability adjustment. Procedure type explained 44% of the variation
in opioid prescribing practices. After the effect of surgery type was
controlled for, patient characteristics explained an additional 0.5%
variation, and provider and hospital characteristics (ie, prescriber’s
specialty, teaching status, hospital size, and for-profit status) ex-
plained 1% variation. Table 2 presents the hospital and patient fac-
tors associated with opioid prescription amount. Teaching hospital
status was associated with 8% higher prescription amount com-
pared with nonteaching hospitals (251 OMEs [50 tablets] vs 232
OMEs [46 tablets], P=.026, Fig 2, A). This is equivalent to a differ-
ence of 4 tablets of 5-mg hydrocodone on average. Neither hospital
size nor for-profit status were associated with prescription amount.

Hospital characteristics and high-risk prescribing

Table 3 presents the unadjusted patterns of high-risk prescrib-
ing by teaching hospital status. Compared with nonteaching hos-
pitals, teaching hospitals had significantly higher rates of high-risk
prescribing (13.0% vs 10.0%, P < .001). Specific patterns of high-
risk prescribing that were significantly more common in teaching
hospitals compared with nonteaching hospitals included high
daily dose (8.9% vs 6.8%, P < .001) and concurrent benzodiazepine
prescriptions (3.3% vs 2.5%, P=.038). Table 4 presents hospital and
patient factors associated with high-risk prescribing. Teaching hos-
pital status was associated with a 51% increase in odds of high-risk
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Variation in initial postoperative opioid prescription amount by hospital
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Fig. 1. Variation in initial opioid prescription amount across hospitals. A depiction of the variation in OME per initial postoperative prescription across Michigan hospitals.
Results are risk and reliability adjusted.

Table 2
Factors associated with initial postoperative opioid prescription amount”.

Estimate  95% Confidence interval P value

Hospital characteristics

Teaching hospital 1.08 (1.01-1.16) .026
Hospital size (reference: medium)
Small 1.05 (0.97-1.14) 247
Large 1.07 (0.99-1.16) .085
Unknown 1.25 (1.00-1.55) .049
For-profit hospital 0.94 (0.83-1.05) 272
Patient characteristics
Female 0.96 (0.95-0.98) < .001
Age 1.00 (1.00-1.00) 220
Type of surgery (reference: general)
Joint/spine 2.53 (2.46-2.60) < .001
Oncologic 1.04 (1.00-1.08) .074
Cardiothoracic/vascular 1.34 (1.28-1.41) < .001
Gynecologic 0.99 (0.96-1.02) 440
Comorbidity
Rheumatoid arthritis and inflammatory connective tissue disease  1.01 (0.98-1.04) 518
Spinal cord disorders/injuries 1.03 (0.96 -1.10) 423
Bone/joint/muscle infections/necrosis 1.02 (0.95-1.09) .540
Intestinal obstruction/perforation 1.08 (1.04-1.13) < .001
Aspiration and specified bacterial pneumonias 119 (1.02-1.39) .024
Morbid obesity 1.08 (1.05-1.10) < .001
Ischemic or unspecified stroke 0.97 (0.90-1.06) .519
Major depressive, bipolar, and paranoid disorders 1.01 (0.98-1.05) .385
Multiple sclerosis 1.01 (0.93-1.11) 776
Lymphoma and other cancers 110 (1.03-1.17) .006
Coagulation defects and other specified hematological disorders 1.06 (1.02-1.09) .001

* Results of the multilevel linear regression model. Outcome is log-transformed oral morphine equivalents (OME) per
initial postoperative opioid prescription. Coefficient estimates are interpreted as the multiplicative change in OME per unit
increase in the independent variable.

Table 3
Patterns of high-risk prescribing by teaching hospital status*.
Overall Teaching hospital Nonteaching hospital
N (%)
Any high-risk prescribing 2,142 (12.5%) 1,871 (13.0%)" 271 (10.0%)
High daily dose (=100 OME per day) 1,456 (8.5%) 1,272 (8.9%)" 184 (6.8%)
New long-acting/extended release 188 (1.1%) 161 (1.1%) 27 (1.0%)
Overlapping opioid prescriptions 231 (1.4%) 198 (1.4%) 33 (1.2%)
Concurrent benzodiazepine prescription 546 (3.2%) 477 (3.3%)" 69 (2.5%)

* Numbers represent unadjusted incidence of the four markers of high-risk prescribing.
T P < .05 for teaching hospital compared with nonteaching hospital. OME, oral morphine equivalents.
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Table 4
Factors associated with high risk prescribing*.
Odds ratio  95% Confidence interval P value
Hospital characteristics
Teaching hospital 1.51 (1.03-2.21) .034
Hospital size (reference: medium)
Small 0.69 (0.44-1.08) 104
Large 0.96 (0.66-1.39) .829
Unknown 434 (1.58-11.88) .004
For-profit hospital 0.88 (0.45-1.71) .706
Patient characteristics
Female 0.97 (0.87-1.08) .588
Age 0.99 (0.98-0.99) < .001
Type of surgery (reference: general)
Joint/spine 18.08 (15.07-21.69) < .001
Oncologic 1.62 (1.08-2.43) .019
Cardiothoracic/vascular 3.29 (2.37-4.56) < .001
Gynecologic 0.97 (0.76-1.25) .828
Comorbidity
Rheumatoid arthritis, inflammatory connective tissue disease 1.25 (1.00-1.57) .053
Spinal cord disorders/injuries 1.08 (0.71-1.65) 723
Bone/joint/muscle infections/necrosis 113 (0.76-1.70) .546
Intestinal obstruction/perforation 240 (1.58-3.63) < .001
Aspiration and bacterial pneumonias 2.25 (0.92-5.51) .076
Morbid obesity 114 (0.96-1.35) 143
Ischemic or unspecified stroke 1.34 (0.71-2.52) 364
Major depressive, bipolar, paranoia disorders 1.40 (1.07-1.82) .015
Multiple sclerosis 1.24 (0.64-2.40) 533
Lymphoma and other cancers 1.95 (1.14-3.34) .015
Coagulation defects and other hematological disorders\ 1.30 (1.03-1.64) .030

*

prescribing (adjusted rates 13.7% vs 10.3%, P=.034; Fig 2, B). Nei-
ther hospital size nor for-profit status were associated with high-
risk prescribing (6 out of 76 hospitals were considered for profit).

Discussion

In this statewide analysis of commercial insurance claims, the
amount of opioid prescribed per initial postoperative opioid pre-
scription varied widely across hospitals. After risk adjustment for
differences in hospital case mix, opioid prescriptions written in
teaching hospitals were significantly larger, and high-risk prescrib-
ing was significantly more common in teaching hospitals compared
with nonteaching hospitals. Other hospital factors, including size
and for-profit status, were not associated with opioid prescription
amount.

The impact of a teaching hospital environment has been
studied in the context of other surgical outcomes. Mortality is
generally found to be lower in patients undergoing surgery at
teaching hospitals compared with nonteaching hospitals.?2-26
Surgical complications, however, are higher at teaching hospi-
tals.?>26 Mechanisms underlying higher morbidity in teaching
hospitals are unclear, but longer operative time owing to resident
involvement is thought to play a role.?” To date, the relationship
between teaching hospitals and postoperative opioid prescribing
is not well described, but trainee prescribing may be contributory.
A recent study of resident prescribing practices within a single
teaching hospital found that surgical residents prescribed larger
total amounts of opioid compared with attending surgeons.® The
same study reported no difference in prescribing practices across
resident postgraduate year. Residents may be the recipients of
refill requests and thus prescribe higher amounts, despite recent
evidence that amount prescribed is not correlated to incidence
of refills.?82 Our study did not investigate prescribing at the
provider level, and future work is needed to study resident
prescribing practices across multiple institutions.

Education regarding safe opioid prescribing practices is incon-
sistent in graduate medical education, and guidelines to direct safe

Results of the multilevel logistic regression model. Outcome is any high-risk prescribing.

prescribing have been lacking.3%3! In a study of incoming surgical
interns at a single academic institution, only 33% received training
on opioid prescribing in medical school, and most reported feeling
underprepared to prescribe opioids.>? The amount of opioids
prescribed by those interns for mock surgical scenarios varied
widely. Among all surgeons, opioid prescribing is variable and
often excessive.”’ In this study, even after adjusting for differ-
ences in case mix, an additional 4 tablets per patient on average
were prescribed in teaching hospitals compared with nonteaching
hospitals. This difference of 4 tablets on the hospital level amounts
to an additional 55,000 opioid tablets potentially in excess among
this sample alone. On a population level, this is a measurable and
clinically relevant difference because these excess pills have the
potential for diversion into the community. On the patient level,
the relative increase in OME owing to teaching hospital status will
be greater in higher prescribing subgroups (such as joint and spine
procedures). In response, guidelines have recently been proposed
for common procedures based on observed consumption data,
and more work is needed to enhance and implement such guide-
lines.2%33.34 To effectively implement prescribing guidelines, buy
in at the hospital level should be achieved. Prescribing guidelines
may be particularly important in teaching hospitals to optimize
resident prescribing practices. For example, wide-ranging case
mixes for trainees, who rotate through a range of surgical special-
ties, may impede accurate judgment of case-specific postoperative
pain and analgesic requirements. In addition, trainees have a rela-
tive lack of continuity in postoperative care. Residents often rotate
off service before seeing patients in clinic postoperatively. In this
manner, a resident’s opioid prescribing behavior is disconnected
from the patient’s postoperative recovery. Thus, guidelines based
on patient-reported pain and opioid consumption are critical to
informing resident prescribing practices.

The patterns of high-risk prescribing in teaching hospitals
indicate that opioid prescribing curricula and guidelines should
consider safe daily dosages and the avoidance of overlapping
prescriptions. Daily dosages greater than 100 OMEs were 31%
more common in teaching hospitals than nonteaching hospitals,
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Fig. 2. A and B. Initial opioid prescription amount and incidence of high-risk pre-
scribing in teaching versus nonteaching hospitals. Results are risk adjusted for pa-
tient and hospital characteristics. Tablets indicates the equivalent amount in 5-mg
hydrocodone tablets. OME, oral morphine equivalents.

and this amount is considered a maximum daily dose, above
which morbidity and mortality are increased.>>~37 Furthermore,
concurrent prescribing of opioids and benzodiazepines should be
avoided because of the increased overdose risk.>® Regarding other
hospital characteristics assessed in our study, we found no evi-
dence of higher opioid prescribing in for-profit hospitals. Although
interpretation of this finding should consider the limitation of low
sample size (6 out of 76 hospitals were considered for profit), this
is nevertheless an encouraging result to further investigate with
larger studies. With CMS linking payments to pain management
satisfaction scores, there is concern that financial incentives may
drive opioid prescribing. As evidence to counter this point, re-
cent findings demonstrated no correlation between hospital-level
opioid prescribing and pain-management satisfaction scores.>?
As of 2018, CMS will no longer include pain management in the
determination of hospital payments.*0

Although the focus of this study was hospital factors, in par-
ticular teaching hospital status, our results show that patient-level
factors, such as procedure type, contribute significantly to vari-
ation in postoperative opioid prescribing. This is due in part to
differences in pain and analgesic needs for various procedures,
but this may also reflect variations in prescribing practices across
surgical departments and an excellent candidate for intervention
in need of further investigation. Our results suggest that inter-
vention “upstream” at the hospital level is complex and should
incorporate consideration for procedural factors as well. Much of
the current effort to optimize surgical opioid prescribing—such as
procedure-specific guidelines, for example—are already focusing
on these procedural differences. Thus, targeting hospital-level
factors as part of a multifaceted strategy may enable development
of sustainable best practices that residents can carry forward in

their future surgical careers. Previous work by Howard et al*!
has noted the unintentional benefits in prescribing habits across
surgeries, named the “spillover effect,” caused by evidence-based
guidelines imposed on a distinct procedure. These interventions
at the hospital level additionally hold promise to reduce opioid
prescribing across other factors in perhaps a similar manner.

This study has several limitations. First, this was an analysis of
commercial insurance claims from a single state, and thus it may
not be representative of hospitals in other regions or prescribing
practices for publicly insured patients. Namely, patients covered by
Medicare and Medicaid are not included. However, this data set is
inclusive of a majority of the commercially insured individuals in
Michigan. It is also important to note that claims data can only
show prescription fills, and the actual amount consumed is un-
known. In addition, opioids procured from other sources, includ-
ing illicit means, would not be captured in our analysis. We also
cannot identify the indication for opioid prescriptions, but by lim-
iting our analysis to opioid-naive patients and only including fills
within 1 week of surgery, it is likely that these prescriptions are
attributable to surgical pain.

In conclusion, postoperative opioid prescribing in Michigan
varies widely across hospitals. The amount prescribed is signifi-
cantly higher and the prescribing patterns are more likely to be
high risk in teaching hospitals compared with nonteaching hospi-
tals. Notably, variation in opioid prescribing is indeed multifacto-
rial, but further work is needed to understand the degree to which
this finding is related to trainee prescribing and variations between
specialties. Nevertheless, promotion of safe postoperative opioid
prescribing practices should include a focus on resident education,
including procedure-specific guidelines, to direct opioid prescribing
after surgery.
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