Research

JAMA Surgery | Original Investigation

Prevalence of Preoperative Opioid Use
and Characteristics Associated With Opioid Use
Among Patients Presenting for Surgery

Paul E. Hilliard, MD; Jennifer Waljee, MD; Stephanie Moser, PhD; Lynn Metz, BA; Michael Mathis, MD;
Jenna Goesling, PhD; David Cron, BS; Daniel J. Clauw, MD; Michael Englesbe, MD;
Goncalo Abecasis, PhD; Chad M. Brummett, MD

= Invited Commentary
IMPORTANCE Patterns of preoperative opioid use are not well characterized across different page 938
surgical services, and studies in this patient population have lacked important self-reported Supplemental content
data of pain and affect.

OBJECTIVES To assess the prevalence of preoperative opioid use and the characteristics of
these patients in a broadly representative surgical cohort.

DESIGN, SETTING, AND PARTICIPANTS Cross-sectional, observational study of patients
undergoing surgery at a tertiary care academic medical center. Data were collected as a part
of large prospective institutional research registries from March 1, 2010, through April 30,
2016.

EXPOSURES Preoperative patient and procedural characteristics, including prospectively
assessed self-reported pain and functional measures.

MAIN OUTCOMES AND MEASURES Patient-reported opioid use before surgery.

RESULTS Of the total 34 186 patients recruited (54.2% women; mean [SD] age, 53.1[16.1]
years), preoperative opioid use was reported in 7894 (23.1%). The most common opioids
used were hydrocodone bitartrate (4685 [59.4%]), tramadol hydrochloride (1677 [21.2%)]),
and oxycodone hydrochloride (1442 [18.3%]). Age of 31to 40 years (adjusted odds ratio
[aOR], 1.26; 95% Cl, 1.10-1.45), tobacco use (former use aOR, 1.32 [95% Cl, 1.22-1.42]; current
use aOR, 1.62 [95% Cl, 1.48-1.78]), illicit drug use (aOR, 1.74; 95% Cl, 116-2.60), higher pain
severity (QOR, 1.33; 95% Cl, 1.31-1.35), depression (aOR, 1.22; 95% Cl, 1.12-1.33), higher
Fibromyalgia Survey scores (aOR, 1.06, 95% Cl, 1.05-1.07), lower life satisfaction (aOR, 0.95,
95% Cl, 0.93-0.96), and more medical comorbidities (American Society of Anesthesiology
score aOR, 1.47 [95% Cl, 1.37-1.58]; Charlson Comorbidity Index aOR, 1.29 [95% Cl, 1.18-1.41])
were all independently associated with preoperative opioid use. Preoperative opioid use was
most commonly reported by patients undergoing orthopedic (226 [65.1%]) and neurosurgical
spinal (596 [55.1%]) procedures and least common among patients undergoing thoracic
procedures (244 [15.7%]). After adjusting for patient characteristics, the patients undergoing
lower extremity procedures were most likely to report preoperative opioid use (aOR, 3.61;
95% Cl, 2.81-4.64), as well as those undergoing pelvic (excluding hip) (aOR, 3.09; 95% Cl,
1.88-5.08), upper extremity (aOR, 3.07; 95% Cl, 2.12-4.45), and spinal or spinal cord (aOR,
2.68; 95% Cl, 2.15-3.32) procedures, with the group undergoing intrathoracic surgery as the

reference group.

CONCLUSIONS AND RELEVANCE In this large study of preoperative opioid use that includes Author Affiliations: Author
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n the last 25 years, the number of patients who are pre-

scribed opioids for the treatment of pain has increased dra-

matically. In the United States, opioid use has escalated
4 fold without an improvement in the rates or severity of
chronic pain.! The increase in prescription opioid sales has
closely paralleled the incidence of emergency department
visits and overdose of prescription and illicit opioids.?

Despite growing awareness of the morbidity and mortal-
ity associated with the use of opioids for chronic pain, many
patients continue to be prescribed these medications.>* Strong
opioids are generally accepted to work for treatment of acute
pain. However, once opioid treatment is initiated for acute, sub-
acute, or chronic pain, subsequent opioid management is ex-
ceedingly challenging owing to physiologic tolerance of opi-
oids and possible opioid-induced hyperalgesia.>® In addition,
patients with a history of opioid use before surgery have worse
surgical outcomes,” greater postoperative pain,® pronounced
perioperative morbidity,® and higher rates of use of health care
services and costs.”1%:!! Furthermore, opioid-tolerant pa-
tients are at risk for opioid-associated adverse events and are
less likely to discontinue opioid-based therapy after their
surgery. 101215

To date, the prevalence of opioid use among patients
undergoing surgical care is not well understood. Nonethe-
less, understanding the differences in prevalence of preop-
erative opioid exposure among patients undergoing com-
mon elective procedures is critical to create effective
strategies for optimization that are tailored to the patient
and physician. In addition, studies of patients with chronic
pain have shown a consistent association of pain, opioid use,
anxiety, depression, and general poor health.”141¢ These
factors are important to consider, and improved awareness
around tailored prescribing in the context of certain surgical
procedures should be taken into account. Certain surgical
services may be more likely to encounter patients with high
comorbidities for opioid use, and more targeted opioid edu-
cation strategies aimed at those services may help to miti-
gate risk in the postoperative period. To date, however, few
studies have assessed preoperative opioid use for a wide
variety of surgical procedures,!” and administrative data-
bases lack granular patient characteristic data, such as pain
severity, mood, and physical function. Using 2 large peri-
operative registry cohorts, we sought to define the preva-
lence of preoperative opioid use in a cohort of patients at a
tertiary care medical center and to examine the characteris-
tics associated with the use of preoperative opioids.

Methods

Data were prospectively collected from 2 very similar ongo-
ing research registries. Patients were excluded if they did not
speak English, were unable to provide written informed con-
sent, or were incarcerated. The institutional review board of
the University of Michigan, Ann Arbor, approved this study,
and all participants provided written informed consent.

The Michigan Genomics Initiative (https://www
.michigangenomics.org) is an ongoing institutional

JAMA Surgery October 2018 Volume 153, Number 10

Prevalence of Preoperative Opioid Use and Associated Patient Characteristics

Key Points

Question What are the prevalence of preoperative opioid use and
the characteristics of these patients in a representative surgical
cohort?

Findings In this cross-sectional study of 34 186 patients
undergoing surgery at a large Midwestern academic medical
center, 23.1% reported preoperative opioid use. Age, tobacco use,
illicit drug use, higher pain severity, depression, higher
Fibromyalgia Survey scores, lower life satisfaction, and more
medical comorbidities were independently associated with
preoperative opioid use.

Meaning Surgeons need to identify patients using opioids
preoperatively and establish a safe and effective acute pain
management plan, which may include preoperative reduction of
opioid use, naloxone rescue strategies at discharge, and a rational
plan of postoperative opioid prescribing.

biorepository data collection effort at the University of
Michigan that started in 2012 and continues to recruit today.
Similarly, the Analgesic Outcomes Study is a prospective,
observational cohort study of acute and chronic postsurgical
pain that has previously published outcomes data.'®-2! In the
Michigan Genomics Initiative and Analgesic Outcomes Study,
patients are recruited from the preoperative assessment clinic
before surgery or in the preoperative waiting area on the day
of surgery during daytime hours (approximately 5:30 AM to
5 pM). Owing to concerns of impaired cognition influencing
ethical written informed consent, patients transferred to
surgery from in-patient status or from the emergency
department were not approached for study participation.
Patients consented to the use of their health data for future
unspecified research. Preoperative patient characteristic data
were obtained using validated self-report measures of pain,
mood, affect, and function (described below in Assessment of
Pain Characteristics subsection).

Assessment of Pain Characteristics

Validated self-report measures common to the Michigan Ge-

nomics Initiative and Analgesic Outcomes Study were used in

the present study and included the following:

- Pain severity was measured with the Brief Pain Inventory,
which assessed overall average and worst body pain (11-
point Likert-type scale, with higher scores indicating greater
pain severity).??

- Life satisfaction was measured with a 10-point Likert-type
scale (higher scores indicate greater life satisfaction).

« Characteristics of centralized pain were measured using the
2011 Fibromyalgia Survey criteria, including widespread body
pain and comorbid symptoms as previously described (range,
0-31, with higher scores indicating greater centralized
pain).23’24

» Anxiety and depression were measured using the patient-
completed Hospital Anxiety and Depression Scale (score
range, 0-21, with >8 indicating positive for anxiety and
depression)?® or the Patient Reported Outcomes Measure-
ment Information System short-form measures of anxiety and
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depression (score range, 4-16, with =8 indicating positive for
anxiety or depression).?®

Anesthesia Electronic Health Record Data

Preoperative opioid use was the primary variable of interest and
was extracted from the preoperative anesthesia history and
physical examination, which was found to be sensitive through
detailed medical record review in a previous publication describ-
ing approximately 2400 patients undergoing abdominal surgery.®
Manual review of the medical records of 25 participants catego-
rized as nonusers of opioids was conducted, and in 24 of the 25
cases (96%), no reports of opioid use were found in the medical
record. In the 1 case of potential misclassification, there was a
single report of tramadol hydrochloride use 3 weeks before
surgery that was not quantified. Given that many patients may
not receive their primary care within the health system where
they undergo surgery, we could not assess the dose or chronic-
ity of opioid use. As such, the opioid variable was treated as a bi-
nary variable for analyses.

In addition, social history data were extracted from the an-
esthesia history and physical examination (Centricity; Gen-
eral Electric Health Care). Illicit drug use was categorized as
none, any history of'illicit opioid use, any history of'illicit drug
use other than opioids, and any history of illicit drug use of
unknown type. Tobacco use was categorized as none, cur-
rent, and former. Finally, alcohol consumption was classified
as none, low or social, and heavy or former abuse. Sleep ap-
nea was classified as none or present based on the anesthesia
documentation without requirement of formal testing.

Additional data were extracted from the Research Data
Warehouse at the University of Michigan Medical School. Spe-
cifically, the following elements were extracted: demograph-
ics; comorbidities for the calculation of the Charlson Comor-
bidity Index; International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9) diagnosis codes; anes-
thesia Current Procedural Terminology (CPT) codes; and sur-
gical body area CPT codes. Surgical body area was deter-
mined by CPT codes (eTable 1 in the Supplement).

Statistical Analysis

Descriptive statistics for each demographic and patient charac-
teristic variable were computed for opioid-naive patients and
those using opioids. Univariate differences between opioid-naive
patients and opioid users were assessed via x? test or unpaired
2-tailed t test as appropriate. Percentages of presurgical opioid use
by procedural type were calculated, as were percentages of use
by opioid type. A multivariate logistic regression model was con-
ducted to examine the independent associations of preoperative
pain characteristic variables with preoperative opioid use, con-
trolling for procedural type. For all tests, the alevel was set at 0.05.

. |
Results

The total cohort consisted of 34 186 participants, of whom
54.2% were women and 45.8% were men. Mean (SD) age was
53.1(16.1) years, and 89.1% were white. Preoperative opioid use
was reported in 7894 patients (23.1%).

jamasurgery.com
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Univariate Differences Between Preopreative Opioid Users
Compared With Opioid-Naive Patients

Although opioid users did not differ from opioid-naive pa-
tients in mean age or sex, many differences between these 2
groups were significant (Table 1). Former (2587 [26.3%]) and
current (1753 [37.8%]) tobacco users were more likely to be
using opioids preoperatively than those who did not use to-
bacco (3531 [18.2%]) (P < .001 for both comparisons). Com-
pared with patients with no alcohol consumption (4674
[24.9%]), those with heavy alcohol consumption had higher
rates of preoperative opioid use (433 [34.5%]) (P < .001). Com-
pared with patients with noillicit drug use in their medical rec-
ords (7257 [22.4%]), patients who had indications of current
or former illicit use of nonopioids (436 [40.4%]), opioids (83
[55.3%]), and unknown substances (95 [37.0%]) had higher re-
ported rates of preoperative opioid use (P < .001 for all). Pre-
operative opioid use was also associated with higher preop-
erative pain severity scores (mean [SD], 5.4 [2.6]), positive
findings for depression (2409 [40.7%]) and anxiety (3323
[30.7%)), lower life satisfaction scores (mean [SD], 6.0 [2.6]),
and higher fibromyalgia survey scores (mean [SD], 8.3 [5.3])
(P < .001 for all).

Prevalence of Preoperative Opioid Use by Surgical Body
Area, Surgical Service, and Drug Type
Overall, 7894 patients (23.1%) in the sample reported preop-
erative opioid use. Patients undergoing thoracic surgeries re-
ported the least preoperative opioid use (244 [15.7%]), whereas
those undergoing spinal or spinal cord surgery (841 [57.1%])
and pelvic surgery (53 [42.5%]) reported the most preopera-
tive opioid use (Table 2 and Table 3). By far, the most com-
mon opioid used preoperatively was hydrocodone bitartrate,
with 4685 opioid users (59.4%) reporting preoperative use. Fol-
lowing hydrocodone, tramadol (1677 [21.2%]) and oxyco-
done hydrochloride (1442 [18.3%]) were the next 2 most com-
mon medications reported among opioid users.

eTable 2 in the Supplement shows the rates of opioid use
by procedural specialty, with the highest rates of preopera-
tive opioid use reported in the orthopedic spinal (226 [65.1%]),
neurosurgical spinal (596 [55.1%]), orthopedic arthroplastic
(667 [33.5%]), radiologic (171 [33.0%]), and hand plastic (141
[30.1%]) surgery cohorts. The lowest reported rate of preop-
erative opioid use was in the cardiac surgery cohort (36
[10.8%]).

Multivariate Logistic Regression Model

of Preoperative Opioid Use

We observed notable differences in patient characteristics
among preoperative opioid users and nonusers (Table 4). Com-
pared with younger patients, patients aged 31 to 40 years were
more likely to use opioids preoperatively (adjusted odds ratio
[aOR], 1.26; 95% CI, 1.10-1.45; P < .001). Conversely, patients
aged 71 to 80 years were less likely to use opioids preopera-
tively (aOR, 0.83; 95% CI, 0.71-0.97; P = .02) compared with pa-
tients younger than 31 years. Asian patients were less likely than
white patients to use opioids preoperatively (aOR, 0.57; 95%
CI, 0.39-0.84; P = .005). Former and current tobacco users
were more likely than nonusers to use opioids preoperatively
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Table 1. Univariate Phenotype for the Study Popuation®

Study Group®
Overall Opioid Use No Opioid Use
Characteristic (N = 34186) (n=7894) (n=26292) OR (95% Cl) P Value
Age, mean 53.1(16.1) 53.3(14.9) 53.1(16.4) 1.00 (0.99-1.00) 27
(SD)
Sex
Male 15656 (45.8) 3569 (22.8) 12087 (77.2) 0.97 (0.92-1.02)
.26
Female 18530 (54.2) 4322 (23.3) 14208 (76.7) 1 [Reference]
Race
White 30445 (89.1) 6976 (22.9) 23469 (77.1) 1 [Reference] NA
African 1780 (5.2) 529 (29.7) 1251 (70.3) 1.42 (1.28-1.58) <.001
American
Asian 467 (1.4) 39 (8.4) 428 (91.6) 0.31 (0.22-0.43) <.001
Other 1494 (4.4) 347 (23.2) 1147 (76.8) 1.02 (0.90-1.15) .79
Tobacco use
None 19384 (57.2) 3531 (18.2) 15853 (81.8) 1 [Reference] NA
Former 9842 (29.1) 2587 (26.3) 7255 (73.7) 1.60 (1.51-1.70) <.001
Current 4641 (13.7) 1753 (37.8) 2888 (62.2) 2.73 (2.54-2.92) <.001
Alcohol
consumption
None 18755 (55.4) 4674 (24.9) 14081 (75.1) 1 [Reference] NA
Low 13851 (40.9) 2761 (19.9) 11090 (80.1) 0.75 (0.71-0.79) <.001
Heavy or 1254 (3.7) 433 (34.5) 821 (65.5) 1.59 (1.41-1.79) <.001
former
abuse
Illicit drug
use©
None 32382 (95.6) 7257 (22.4) 25125 (77.6) 1 [Reference] NA
Nonopioid 1079 (3.2) 436 (40.4) 643 (59.6) 2.35(2.07-2.66) <.001
Opioid 150 (0.4) 83 (55.3) 67 (44.7) 4.29 (3.10-5.92) <.001
Unknown 257 (0.8) 95 (37.0) 162 (63.0) 2.03 (1.57-2.61) <.001
Sleep apnea
Absent 28741 (84.1) 6292 (21.9) 22449 (78.1) 1 [Reference] NA
Present 5445 (15.9) 1599 (29.4) 3846 (70.6) 1.48 (1.39-1.58) <.001
Overall BPI 3.2(2.9) 5.4 (2.6) 2.6 (2.6) 1.45 (1.43-1.46) <.001
score, mean
(D)
Fibromyalgia 5.5 (4.6) 8.3(5.3) 4.6 (4.0) 1.18 (1.17-1.19) <.001
Survey score,
mean (SD)¢
Life 7.0 (2.6) 6.0 (2.6) 7.3 (2.5) 0.83 (0.82-0.83) <.001
satisfaction
score, mean
(SD)f
Depression
Absent 24278 (80.4) 4512 (18.6) 19766 (81.4) 1 [Reference] NA
Present 5920 (19.6) 2409 (40.7) 3511 (59.3) 3.00 (2.83-3.19) <.001
Anxiety
Absent 19368 (64.2) 3602 (18.6) 15766 (81.4) 1 [Reference] NA
Present 10822 (35.8) 3323 (30.7) 7499 (69.3) 1.94 (1.84-2.04) <.001
ASA score
0-2 21895 (64.1) 4137 (18.9) 17758 (81.1) 1 [Reference] NA
3-4 12291 (35.9) 3754 (30.5) 8537 (69.5) 1.89 (1.79-1.99) <.001
Charlson
Comorbidity
Index
0 239409 (70.2) 5385 (22.5) 18555 (77.5) 1 [Reference] NA
1-3 3349 (9.8) 1075 (32.1) 2274 (67.9) 1.63 (1.51-1.76) <.001
24 6820 (20.0) 1416 (20.8) 5402 (79.2) 0.90 (0.85-0.96) .002
(continued)
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Table 1. Univariate Phenotype for the Study Popuation® (continued)
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Study Group®
Overall Opioid Use No Opioid Use
Characteristic (N = 34186) (n =7894) (n=26292) OR (95% Cl) P Value
Body area Abpreviations: ASA,_Ame_rican
Society of Anesthesiologists;
Intrathoracic 1552 (4.6) 245 (15.8) 1307 (84.2) 1 [Reference] NA BPI, Brief Pain Inventory; NA, not
Head 3715 (11.1) 745 (20.1) 2970 (80.0) 1.35(1.14-1.57) <.001 applicable; OR, odds ratio.
Neck 4151 (12.4) 804 (19.4) 3347 (80.6) 1.29 (1.10-1.50) .001 ? Intrathoracic body area was chosen
as the reference category because it
Thorax 2170 (6.5) 364 (16.8) 1806 (83.2) 1.08 (0.90-1.28) .40 had the lowest incidence of opioid
Spine or 1472 (4.4) 840 (57.1) 632 (42.9) 7.09 (5.98-8.41) <.001 use. Univariate logistic models were
spinal cord conducted to obtain odds ratios and
Abdomen Pvalues.
Upper 3299 (9.8) 766 (23.2) 2533 (76.8) 1.62 (1.38-1.89) <.001 > Numbers in each characteristic may
Lower 4969 (14.8) 962 (19.4) 3999 (80.6) 1.29 (1.10-1.50) 001 not total numbers in column
headings owing to missing data.
Perineum 3496 (10.4) 727 (20.8) 2769 (79.2) 1.41 (1.19-1.64) <.001 Unless otherwise indictated for
Pelvis 125 (0.4) 53 (42.4) 72 (57.6) 3.95 (2.69-5.74) <.001 continuous data, data are presented
(except hip) as number percentage of patients.
Upper leg 1581 (4.7) 566 (35.8) 1015 (64.1) 2.97 (2.51-3.52) <.001 Percentages have been rounded
(except and may not total 100.
LG © Categories include former or
Knee or 1933 (5.8) 401 (20.7) 1532 (79.2) 1.40 (1.17-1.66) <.001 current use.
popliteal a
Scores range from O to 10, with
Lower leg 772 (2.3) 309 (40.0) 463 (60.0) 3.56 (2.92-4.34) <.001 higher scores indicating greater pain
Shoulder or 1856 (5.5) 323 (17.3) 1533 (82.8) 1.12 (0.94-1.35) 21 severity.
ill
axita € Scores range from O to 31, with
Upper arm 246 (0.7) 89 (36.2) 157 (63.8) 3.02 (2.25-4.06) <.001 higher scores indicating greater
and elbow ) X
centralized pain.
Forearm, 1359 (4.0) 347 (25.5) 1012 (74.5) 1.83 (1.52-2.20) <.001 p )
wrist, hand Scores range from O to 10, with
Other 893 (2.7) 285 (32.2) 608 (68.4) 250 (2.06-3.04)  <.001 higher scores indicating greater life
satisifaction.
Table 2. Patients Who Used Opioids Before Surgery by Surgical Upper Body Area and Type of Opioid
Surgical Body Area, No. (%)?
Forearm,
Spine Shoulder Upper Arm  Wrist, and
Preoperative Overall Head Neck Thorax Intrathoracic ~ or Spinal or Axilla and Elbow Hand
Opioid Used (N =34186) (n=3714) (n = 4150) (n=2167) (n =1553) (n =1472) (n = 1854) (n = 245) (n =1359)
Any, No. (%) 7894 (23.1)  745(20.1) 806 (19.4) 363 (16.8) 244 (15.7) 841 (57.1) 321(17.3) 88(35.9) 348 (25.6)
Type of opioid used,
No. (%)
Hydrocodone 4685 (59.4) 449 (60.3) 488 (60.5) 220(60.6) 149 (61.1) 493 (58.6) 190(59.2) 50 (56.8) 203 (58.3)
bitartrate
Tramadol 1677 (21.2) 153 (20.5) 162 (20.1) 67 (18.5) 46 (18.9) 157 (18.7) 70 (21.8) 17 (19.3) 70 (20.1)
hydrochloride
Oxycodone 1442 (18.3) 130 (17.5) 151 (18.7) 75 (20.7) 32 (13.1) 177 (21.0) 50 (15.6) 18 (20.5) 68 (19.5)
hydrochloride®
Morphine sulfate 457 (5.8) 30 (4.0) 49 (6.1) 14 (3.9) 15 (6.1) 89 (10.6) 11 (3.4) 3(3.4) 11 (3.2)
Codeine 333 (4.2) 31 (4.2) 40 (5.0) 20 (5.5) 16 (6.6) 22 (2.6) 18 (5.6) 4 (4.5) 12 (3.4)
phosphate
Fentanyl patch 150 (1.9) 16 (2.1) 17 (2.1) 7 (1.9) 8(3.3) 28 (3.3) 2 (0.6) 0 3(0.9)
Methadone 146 (1.9) 21 (2.8) 14 (1.7) 5(1.4) 3(1.2) 26 (3.1) 3(0.9) 3(3.4) 5(1.4)
hydrochloride
Buprenorphine 73 (0.9) 4 (0.5) 5 (0.6) 2 (0.6) 2 (0.8) 6 (0.7) 3(0.9) 2(2.3) 11 (3.2)
(patch, tablet,
or film)
Tapentadol 14 (0.2) 2 (0.3) 0 1(0.3) 0 6 (0.7) 1(0.3) 0 0
hydrochloride
Other® 17 (0.7) 3(0.4) 0 0 1(0.4) 2 (0.2) 1(0.3) 0 1(0.3)

2 Percentages are calculated from those with any opioid use.

®|ndicates oral formulation.

€ Includes fentanyl lozenge, opium, butorphanol, hydromorphone, and oxymorphone.

(aORs, 1.32[95% CI, 1.22-1.42] and 1.62 [95% CI, 1.48-1.78], re-
spectively; P < .001 for both). Patients with low alcohol con-
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sumption were less likely than those with none to be using opi-
oids preoperatively (aOR, 0.92; 95% CI, 0.86-0.99; P = .02).
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Table 3. Patients Who Used Opioids Before Surgery by Surgical Lower Body Area and Type of Opioid

Body Surgical Area, No. (%)?

Upper Lower Knee or
Preoperative Overall Abdomen Abdomen Perineum Pelvic Upper Leg Poplietal Lower Leg Other
Opioid Used (N=34186) (n=3298) (n = 4963) (n =3497) (n=125)> (n=1582)¢ (n=1933) (n=772) (n =896)
Any, No. (%) 7894 (23.1) 765 (23.2) 962 (19.4) 728 (20.8) 53 (42.4) 567 (35.8) 401 (20.7) 309 (40.0) 287 (32.0)
Type of opioid used,
No. (%)
Hydrocodone 4685 (59.4) 416 (54.4) 625 (65.0) 464 (63.7) 35 (66.0) 317 (55.9) 210(52.4) 179 (57.9) 158 (55.1)
bitartrate
Tramadol 1677 (21.2) 195 (25.5) 186 (19.3) 136 (18.7) 4(7.5) 186 (32.8) 115 (28.7) 44 (14.2) 53 (18.5)
hydrochloride
Oxycodone 1442 (18.3) 137 (17.9) 151 (15.7) 118 (16.2) 13 (24.5) 67 (11.8) 72 (18.0) 111 (35.9) 62 (21.6)
hydrochloride®
Morphine sulfate 457 (5.8) 68 (8.9) 46 (4.8) 44 (6.0) 6(11.3) 21 (3.7) 18 (4.5) 8 (2.6) 21(7.3)
Codeine 333 (4.2) 24 (3.1) 40 (4.2) 25 (3.4) 2(3.8) 25 (4.4) 24 (6.0) 9(2.9) 19 (6.6)
phosphate
Fentanyl patch 150 (1.9) 11 (1.4) 15 (1.6) 14 (1.9) 1(1.9) 9(1.6) 8 (2.0) 4(1.3) 7 (2.4)
Methadone 146 (1.9) 13 (1.7) 11 (1.1) 13 (1.8) 2(3.8) 6(1.1) 7 (1.8) 2(0.7) 9(3.1)
hydrochloride
Buprenorphine 73 (0.9) 6 (0.8) 8 (0.8) 9(1.2) 0 7 (1.2) 3(0.7) 0 5(1.7)
(patch, tablet, or
film)
Tapentadol 14 (0.2) 1(0.1) 0 1(0.1) 0 2(0.4) 0 0 0
hydrochloride
Other® 17 (0.7) 3(0.4) 1(0.1) 0 0 4(0.7) 0 0 1(0.4)

2 Percentages are calculated from those with any opioid use.
b Excludes hip.
€ Excludes knee.

9Indicates oral formulation.

¢ Includes fentanyl lozenge, opium, butorphanol, hydromorphone, and
oxymorphone.

Compared with no reported illicit drug use, those with re-
ported illicit opioid use (aOR, 1.74; 95% CI, 1.16-2.60; P = .007)
and illicit nonopioid drug use (aOR, 1.24; 95% CI, 1.05-1.47;
P = .01) were more likely to take opioids preoperatively.

Higher pain severity (aOR, 1.33; 95% CI, 1.31-1.35), depres-
sion (aOR, 1.22; 95% CI, 1.12-1.33), high Fibromyalgia Survey
scores (aOR, 1.06; 95% CI, 1.05-1.07), and lower life satisfac-
tion (aOR, 0.95; 95% CI, 0.93-0.96) (P < .001 for all) were in-
dependently associated with preoperative opioid use. Fur-
thermore, higher numbers of comorbidities, as measured by
the American Society of Anesthesiology score (aOR, 1.47; 95%
CI, 1.37-1.58) and a Charlson Comorbidity Index of 4 or greater
(aOR, 1.29; 95% (I, 1.18-1.41), were independently associated
with preoperative opioid use (P < .001 for both).

Preoperative Opioid Use by Surgical Procedure

Compared with intrathoracic surgery (244 [15.7%]), nearly all
other surgical groups had significantly higher odds of preop-
erative opioid use. Preoperative use of opioids was particu-
larly high in patients undergoing surgery of the spine or spi-
nal cord (aOR, 2.68; 95% CI, 2.15-3.32), pelvis (aOR, 3.09; 95%
CI, 1.88-5.08), lower leg (aOR, 3.61; 95% CI, 2.81-4.64), and up-
per extremity (aOR, 3.07; 95% CI, 2.12-4.45) (P < .001 for all).

|
Discussion

This cross-sectional study using data from a large prospec-
tive clinical registry demonstrates that nearly 1 of every 4 pa-
tients (23.1%) presenting for surgery at a large academic medi-
cal center are receiving an opioid before surgery. Preoperative
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opioid use was associated with a greater burden of comorbid
disease and multiple risk factors for poor recovery (Tables 1and
4), suggesting that identification of individuals with these risk
factors could be useful in guiding perioperative optimization
and postoperative management. Previous studies demon-
strated that preoperative opioid use was independently asso-
ciated with increased costs, morbidity, and use of health care
resources in multiple studies of specific surgical populations.?”
These data suggest that the implications of opioid use may not
be limited to abdominal and spinal surgery, and addressing pre-
operative opioid use may be an underexplored opportunity for
improving quality of surgical outcomes and reducing cost. Ac-
cording to an October 2015 report from the Michigan Prescrip-
tion Drug and Opioid Abuse Task Force,?® prescribing in Michi-
gan slightly exceeds the national average, with more than 21
million prescriptions for controlled substances written in 2014.
This number is roughly 4 million more than were written in
2007, and during that time, the population of Michigan actu-
ally declined.?® The United States consumed approximately
99% of the world hydrocodone supply in 2007%°; hence, it is
not surprising that hydrocodone was by far the most com-
mon preoperative opioid reported in this study.

One of the strongest indicators of long-term postopera-
tive opioid use is preoperative opioid use,?! and preoperative
opioid use has been associated with worse surgical outcomes.?”
Today, most patients undergoing surgery receive an opioid pre-
scription for postoperative pain control.?® Current evidence
suggests that most patients are prescribed more opioids than
necessary to achieve appropriate pain control, and treating phy-
sicians are often tempted to provide more opioid than is ac-
tually required for a given surgical condition.?! Overprescrib-
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Table 4. Multivariate Logistic Regression Model Showing Unique
Contribution of Presurgical Phenotypic Variables®

Table 4. Multivariate Logistic Regression Model Showing Unique
Contribution of Presurgical Phenotypic Variables?® (continued)

Phenotypic Variable Adjusted OR (95% CI) P Value Phenotypic Variable Adjusted OR (95% CI) P Value
Age,y Lower leg 3.61(2.81-4.64) <.001
18-30 1 [Reference] NA Shoulder or axilla 1.09 (0.86-1.38) 48
31-40 1.26 (1.10-1.45) .001 Upper arm and Elbow 3.07 (2.12-4.45) <.001
41-50 1.11 (0.98-1.26) .10 Forearm, wrist, and hand 1.63 (1.29-2.07) <.001
51-60 1.10 (0.97-1.24) 13 Other 2.03 (1.58-2.61) <.001
61:70 0.95 (0.84-1.08) A4 Abbreviations: ASA, American Society of Anesthesiologists; BPI; Brief Pain
71-80 0.83 (0.71-0.97) .02 Inventory; NA, not applicable; OR, odds ratio.
281 0.84 (0.66-1.07) .15 2 Intrathoracic body area was chosen as the reference category because it had
Male 1.13 (1.06-1.21) <001 the lowest incidence of opioid use. A multivariate logistic models was
’ ’ ’ ’ conducted to obtain the adjusted ORs and P values.
Race b
Includes former and current use.
White 1 [Reference] NA
African American 0.98 (0.85-1.13) .75
Asian 0.57 (0.39-0.84) 005 ing can be especially problematic in patients who are already
Other 0.95 (0.81-1.11) 50 taking an opioid before surgery and may create challenges for
o ——— the surgical care team in the postoperative period, when pre-
\ ! [Ref 1 NA operative opioid exposure may lead to increased opioid use af-
one ererence . . . . . .
: T 001 ter surgery. Patients receiving higher doses of opioids are more
ormer s &&=l & . s P
prone to overdose, and physicians providing acute care should
Current 1.62 (1.48-1.78) <.001 . . s . .
consider naloxone hydrochloride prescribing in patients re-
Alcohol consumption P : : .
ceiving high doses and those with risk factors for overdose.
None 1 [Reference] NA
Low 0.92 (0.86-0.99) 02 Association of Preoperative Opioid Use With a More
Heavy or former abuse 1.00 (0.85-1.18) 97 Medically Challenging Patient Characteristic
Illicit drug use® Opioid users had higher rates of heavy alcohol consumption,
None 1 [Reference] NA tobacco use, and illicit drug use, as well as more medical co-
Nonopioid 1.24 (1.05-1.47) .01 morbidities, increased pain severity, more widespread body
Opioid 1.74 (1.16-2.60) .007 pain, and higher rates of negative affect (Table 1). This find-
Uil 1.12 (0.80-1.58) 50 ing is consistent with previous work!#-32:33 showing that pa-
Sleep apnea 1.03 (0.95-1.13) 45 tients with more physical and mental illness tend to be given
Overall BPI score 1.33 (1.31-1.35) <001 opioids. Previous studies'* have demonstrated that patients
Fibromyalgia Survey score 1.06 (1.05-1.07) <001 with chronic pain who are currently taking opioids have a
[Ep 0.95 (0.93-0.96) By greater burden of comorbid conditions, affective disorders, and
Depression 122 (L12-133) <001 substance abuse, compared with patients who do not use opi-
At 0'94 (0'87 1'02) '13 oids for chronic pain. A careful evaluation of medical comor-
nxie . .o/-1. . o qoas . . 11s e
y . bidities, affective distress, and current alcohol and illicit sub-
ASA 4 1.47 (1.37-1. .001 .. o L
SA score of 3 or_ ' (1.37-1.58) <00 stance use as well as the physicians’ motivation for providing
AT an opioid should be weighed and carefully considered in the
g - it e R context of the above data. Ideally, these potential problems
1-3 1.03 (0.92-1.14) 62 would be identified in the preoperative period when a thought-
24 1.29 (1.18-1.41) <.001 ful discussion around postoperative pain and reasonable ex-
Surgical body area pectations can take place.
Intrathoracic 1 [Reference] NA
Head 1.22 (0.99-1.49) .06 Management of Preoperative Opioids
Neck 1.27 (1.04-1.55) .02 Our findings indicate that patients undergoing orthopedic and
Thorax 1.38 (1.10-1.73) 005 neurosurgical procedures have a high incidence of prescrip-
Spine or spinal cord 2.68 (2.15-3.32) <.001 tion opioid use at the time of surgery, whereas patients un-
Uy EEETET 1.34 (1.09-1.64) 005 dergoing cancer-related procedures and thoracic surgery have
Lower abdomen 1.24 (1.02-1.51) 03 amuch lower prevalence of current opioid use (eTable 2 in the
Perineum 1.40 (1.14-1.72) 001 Supplement). Previous studies have evaluated preoperative
Pelvis (except hip) 3.09 (1.88-5.08) a0 opioid use for a particular surgical service, with estimates rang-
— : ing from 0% to 15% in breast and gynecological surgery,'® ap-
Upper leg (except knee) 1.60 (1.29-2.00) <.001 . L. 12
proximately 40% to 44% in hip surgery and knee arthroplasty,
Knee or popliteal 1.30 (1.04-1.63) .02 . . . 34
and approximately 56% in spinal surgery.>* As a result of pa-
(continued)  tients given maintenance dosages of opioids for chronic con-
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ditions, many will present as long-term opioid users when they
undergo surgical interventions.

Given the associations between preoperative opioid
use and increased costs, morbidity, and use of health care
services,?” many experts suggest preoperative weaning or ces-
sation of opioid use. However whether these associations are
reversible through preoperative opioid weaning or cessation
remains unclear, our data lend support for an interdisciplin-
ary biopsychosocial preoperative program to reduce opioid use
that has been piloted by others.>* Reduction of opioid use is
not a simple task and requires input from counselors and psy-
chologists with training to address the negative affect and in-
creased comorbidities in this challenging cohort. Studies in this
area have been largely confined to retrospective data and opin-
ion, but some emerging data suggest that preoperative wean-
ing from opioid use can improve outcomes.>¢ Reduction of opi-
oid use in the immediate preoperative period may not be
practical, depending on the urgency of the surgery. However,
surgeons must recognize that current opioid use on the day of
surgery is associated with concerning risk factors for poor out-
comes. At a minimum, this association should prompt fur-
ther conversation among surgeons and patients before sur-
gery regarding postoperative pain management and transition
of care and early involvement of primary care physicians and
pain specialists when appropriate to facilitate the transition
of care. In addition, surgeons should consider referral for peri-
operative optimization of these patients in the setting of elec-
tive surgery.

Strengths and Limitations

To our knowledge, this study is one of few to assess preopera-
tive opioid use across a wide range of surgical conditions and
the first, to our knowledge, to incorporate validated patient-
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. |
Conclusions

Overall, 23.1% of patients presenting for surgery at a large
academic tertiary referral center were taking an opioid at the
time of surgery, and the use of opioids was associated with a
more negative medical and pain profile. Current opioid use
has significant implications in pain management, and sur-
geons must be able to identify these patients and establish a
safe and effective acute pain management plan that may
include preoperative reduction of opioid use, naloxone res-
cue strategies at discharge, and a rational plan of postopera-
tive opioid prescribing.

the present work; and receiving research funding
from Neuros Medical, Inc. No other disclosures
were reported.

Funding/Support: This study was supported by
grants RO1DA038261 (co-principal investigators

Author Affiliations: Division of Pain Medicine,
Department of Anesthesiology, University of
Michigan Health System, Ann Arbor (Hilliard, Moser,
Metz, Mathis, Goesling, Clauw, Brummett);
Department of Surgery, University of Michigan
Health System, Ann Arbor (Waljee, Englesbe);
Institute of Healthcare Policy and Innovation,
University of Michigan, Ann Arbor (Waljee,
Englesbe, Brummett); currently a medical student
at University of Michigan Health System Medical
School, Ann Arbor (Cron); Chronic Pain and Fatigue
Research Center, Department of Anesthesiology,
Domino's Farms, Ann Arbor, Michigan (Clauw);
Division of Rheumatology, Department of Internal
Medicine, University of Michigan Health System,
Ann Arbor (Clauw); School of Public Health,
University of Michigan Health System, Ann Arbor
(Abecasis).

Author Contributions: Drs Hilliard and Moser had
full access to all the data in the study and take
responsibility for the integrity of the data and the
accuracy of the data analysis.

Concept and design: Hilliard, Goesling, Cron, Clauw,
Englesbe, Brummett.

Critical revision of the manuscript for important
intellectual content: Hilliard, Waljee, Metz, Mathis,
Goesling, Cron, Clauw, Englesbe, Abecasis,
Brummett.

Statistical analysis: Hilliard, Moser, Cron.
Obtained funding: Brummett.

Administrative, technical, or material support:
Hilliard, Waljee, Metz, Clauw, Englesbe, Abecasis,
Brummett.

Supervision: Hilliard, Mathis, Clauw, Englesbe,
Abecasis, Brummett.

Conflict of Interest Disclosures: Dr Waljee
reported serving as an unpaid consultant for 3M
Health Information Systems. Dr Clauw reported
receiving research funding from Cerephex
Corporation, Forest Pharmaceuticals, Inc, Merck &
Co, and Pfizer, Inc, and serving as a consultant for
Tonix Pharmaceuticals, Pfizer, Inc, Depomed, Inc,
Sammumed, LLC, Aptinyx, Inc, and Zynerba
Pharmaceuticals, Inc. Dr Brummett reported
holding a patent for peripheral perineural
dexmedetomidine licensed to University of
Michigan; consulting for Recro Pharma, Inc, and
Heron Therapeutics, Inc, which was not related to

JAMA Surgery October 2018 Volume 153, Number 10

[PIs] Drs Clauw and Brummett), RO1 DA042859
(co-Pls Drs Waljee and Brummett), and K23
DA038718 (PI Dr Goesling) from the National
Institute on Drug Abuse, National Institutes of
Health; grant P50 ARO70600 from the National
Institute of Arthritis and Musculoskeletal and Skin
Diseases (co-Pls Drs Clauw and Brummett); and
grant KO8HS023313 from the Agency for
Healthcare Research and Quality (Pl Dr Waljee);
the University of Michigan School Dean's Office,
Michigan Genomics Initiative and Precision Health
Initiative; research funding from the American
College of Surgeons and the American Foundation
for Surgery of the Hand (Dr Waljee); and the
Michigan Department of Health and Human
Services (Drs Waljee, Englesbe, and Brummett).

Role of the Funder/Sponsor: The funding sources
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.

jamasurgery.com

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ on 08/27/2022


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2018.2102&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.2102
http://www.jamasurgery.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.2102

Prevalence of Preoperative Opioid Use and Associated Patient Characteristics

Disclaimer: The content is solely the responsibility
of the authors and does not necessarily represent
the official views of the National Institutes of Health
or the Michigan Department of Health and Human
Services.

REFERENCES

1. United Nations Office on Drugs and Crime.
World Drug Report 2014. http://www.unodc.org
/documents/wdr2014/World_Drug_Report_2014
_web.pdf. Accessed October 9, 2017.

2. Centers for Disease Control and Prevention
(CDQ). Unintentional poisoning deaths—United
States, 1999-2004. MMWR Morb Mortal Wkly Rep.
2007;56(5):93-96.

3. Bell JR. Australian trends in opioid prescribing
for chronic non-cancer pain, 1986-1996. Med J Aust.
1997:167(1):26-29.

4. Mitra S, Sinatra RS. Perioperative management
of acute pain in the opioid-dependent patient.
Anesthesiology. 2004;101(1):212-227. doi:10.1097
/00000542-200407000-00032

5. Roeckel LA, Le Coz GM, Gavériaux-Ruff C,
Simonin F. Opioid-induced hyperalgesia: cellular
and molecular mechanisms. Neuroscience. 2016;
338:160-182. doi:10.1016/j.neuroscience.2016.06
.029

6. Mitra S. Opioid-induced hyperalgesia:
pathophysiology and clinical implications. J Opioid
Manag. 2008;4(3):123-130. doi:10.5055/jom.2008
.0017

7. Zywiel MG, Stroh DA, Lee SY, Bonutti PM,
Mont MA. Chronic opioid use prior to total knee
arthroplasty. J Bone Joint Surg Am. 2011;93(21):
1988-1993. doi:10.2106/JBJS.J.01473

8. Chapman CR, Davis J, Donaldson GW, Naylor J,
Winchester D. Postoperative pain trajectories in
chronic pain patients undergoing surgery: the
effects of chronic opioid pharmacotherapy on acute
pain. J Pain. 2011;12(12):1240-1246. doi:10.1016/j
.jpain.2011.07.005

9. Cron DC, Englesbe MJ, Bolton CJ, et al.
Preoperative opioid use is independently
associated with increased costs and worse
outcomes after major abdominal surgery. Ann Surg.
2017;265(4):695-701. doi:10.1097/SLA
.0000000000001901

10. PivecR, Issa K, Naziri Q, Kapadia BH, Bonutti
PM, Mont MA. Opioid use prior to total hip
arthroplasty leads to worse clinical outcomes. Int
Orthop. 2014;38(6):1159-1165. doi:10.1007/s00264
-014-2298-x

11. Waljee JF, Cron DC, Steiger RM, Zhong L,
Englesbe MJ, Brummett CM. Effect of preoperative
opioid exposure on healthcare utilization and
expenditures following elective abdominal surgery.
Ann Surg. 2017;265(4):715-721. doi:10.1097/SLA
.0000000000002117

12. Rozet |, Nishio I, Robbertze R, Rotter D,
Chansky H, Hernandez AV. Prolonged opioid use
after knee arthroscopy in military veterans. Anesth
Analg. 2014;119(2):454-459. doi:10.1213/ANE
.0000000000000292

jamasurgery.com

13. Goesling J, Moser SE, Zaidi B, et al. Trends and
predictors of opioid use following total knee and
total hip arthroplasty. Pain. 2016;157(6):1259-1265.
doi:10.1097/j.pain.0000000000000516

14. Goesling J, Henry MJ, Moser SE, et al.
Symptoms of depression are associated with opioid
use regardless of pain severity and physical
functioning among treatment-seeking patients with
chronic pain. J Pain. 2015;16(9):844-851. doi:10
1016/}.jpain.2015.05.010

15. Wasserman RA, Brummett CM, Goesling J,
Tsodikov A, Hassett AL. Characteristics of chronic
pain patients who take opioids and persistently
report high pain intensity. Reg Anesth Pain Med.
2014;39(1):13-17. doi:10.1097/AAP
.0000000000000024

16. VanDenKerkhof EG, Hopman WM,

Goldstein DH, et al. Impact of perioperative pain
intensity, pain qualities, and opioid use on chronic
pain after surgery: a prospective cohort study. Reg
Anesth Pain Med. 2012;37(1):19-27. doi:10.1097/AAP
.0b013e318237516e

17. Jiang X, Orton M, Feng R, et al. Chronic opioid
usage in surgical patients in a large academic center.
Ann Surg. 2017;265(4):722-727. doi:10.1097/SLA
.0000000000001780

18. Brummett CM, Janda AM, Schueller CM, et al.
Survey criteria for fibromyalgia independently
predict increased postoperative opioid
consumption after lower-extremity joint
arthroplasty: a prospective, observational cohort
study. Anesthesiology. 2013;119(6):1434-1443.
doi:10.1097/ALN.ObO13e3182a8ebif

19. Janda AM, As-Sanie S, Rajala B, et al.
Fibromyalgia survey criteria are associated with
increased postoperative opioid consumption in
women undergoing hysterectomy. Anesthesiology.
2015;122(5):1103-1111. doi:10.1097/ALN
.0000000000000637

20. Brummett CM, Urquhart AG, Hassett AL, et al.
Characteristics of fibromyalgia independently
predict poorer long-term analgesic outcomes
following total knee and hip arthroplasty. Arthritis
Rheumatol. 2015;67(5):1386-1394. doi:10.1002/art
.39051

21. Goesling J, Moser SE, Zaidi B, et al. Trends and
predictors of opioid use after total knee and total
hip arthroplasty. Pain. 2016;157(6):1259-1265.
doi:10.1097/j.pain.0000000000000516

22. Tan G, Jensen MP, Thornby JI, Shanti BF.
Validation of the Brief Pain Inventory for chronic
nonmalignant pain. Clin J Pain. 2004;5:133-137.
doi:10.1016/j.jpain.2003.12.005

23. Brummett CM, Bakshi RR, Goesling J, et al.
Preliminary validation of the Michigan Body Map.
Pain. 2016;157(6):1205-1212. doi:10.1097/j.pain
.0000000000000506

24. Wolfe F, Clauw DJ, Fitzcharles MA, et al.
Fibromyalgia criteria and severity scales for clinical
and epidemiological studies: a modification of

the ACR Preliminary Diagnostic Criteria for
Fibromyalgia. J Rheumatol. 2011;38(6):1113-1122.
doi:10.3899/jrheum.100594

Original Investigation Research

25. Zigmond AS, Snaith RP. The Hospital Anxiety
and Depression Scale. Acta Psychiatr Scand. 1983;
67(6):361-370. doi:10.1111/j.1600-0447.1983
tb09716.x

26. Kroenke K, YuZ, Wu J, Kean J, Monahan PO.
Operating characteristics of PROMIS four-item
depression and anxiety scales in primary care
patients with chronic pain. Pain Med. 2014;15(11):
1892-1901. doi:10.1111/pme.12537

27. Cozowicz C, Olson A, Poeran J, et al. Opioid
prescription levels and postoperative outcomes in
orthopedic surgery. Pain. 2017;158(12):2422-2430.
doi:10.1097/j.pain.0000000000001047

28. Michigan Prescription Drug and Opioid Abuse
Task Force. Report of findings and
recommendations for action. https://www
.michigan.gov/documents/snyder/Presciption_Drug
_and_Opioid_Task_Force_Report_504140_7.pdf.
October 26, 2015. Accessed January 10, 2018.

29. Warner M, Chen LH, Makuc DM, Anderson RN,
Minifio AM. Drug poisoning deaths in the United
States, 1980-2008. NCHS Data Brief. 2011;
December(81):1-8.

30. Kessler ER, Shah M, Gruschkus SK, Raju A.
Cost and quality implications of opioid-based
postsurgical pain control using administrative
claims data from a large health system:
opioid-related adverse events and their impact on
clinical and economic outcomes. Pharmacotherapy.
2013;33(4):383-391. doi:10.1002/phar.1223

31. Hill MV, McMahon ML, Stucke RS, Barth RJ Jr.
Wide variation and excessive dosage of opioid
prescriptions for common general surgical
procedures. Ann Surg. 2017;265(4):709-714. doi: 10
1097/SLA.0000000000001993

32. Sullivan MD, Edlund MJ, Steffick D, Uniitzer J.
Regular use of prescribed opioids: association with
common psychiatric disorders. Pain. 2005;119(1-3):
95-103. doi:10.1016/j.pain.2005.09.020

33. Sullivan MD, Edlund MJ, Zhang L, Uniitzer J,
Wells KB. Association between mental health
disorders, problem drug use, and regular
prescription opioid use. Arch Intern Med. 2006;166
(19):2087-2093. doi:10.1001/archinte.166.19.2087

34. Lee D, Armaghani, Archer KR, et al.
Preoperative opioid use as a predictor of adverse
postoperative self-reported outcomes in patients
undergoing spine surgery. J Bone Joint Surg Am.
2014;96(11):89. doi:10.2106/JBJS.M.00865

35. Hassamal S, Haglund M, Wittnebel K,
Danovitch I. A preoperative interdisciplinary
biopsychosocial opioid reduction program in
patients on chronic opioid analgesia prior to spine
surgery: a preliminary report and case series. Scand
J Pain. 2016;13:27-31.

36. Nguyen LC, Sing DC, Bozic KJ. Preoperative
reduction of opioid use before total joint
arthroplasty. J Arthroplasty. 2016;31(9)(suppl):
282-287.doi:10.1016/j.arth.2016.01.068

JAMA Surgery October 2018 Volume 153, Number 10

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ on 08/27/2022

937


http://www.unodc.org/documents/wdr2014/World_Drug_Report_2014_web.pdf
http://www.unodc.org/documents/wdr2014/World_Drug_Report_2014_web.pdf
http://www.unodc.org/documents/wdr2014/World_Drug_Report_2014_web.pdf
https://www.ncbi.nlm.nih.gov/pubmed/17287712
https://www.ncbi.nlm.nih.gov/pubmed/17287712
https://www.ncbi.nlm.nih.gov/pubmed/9236756
https://www.ncbi.nlm.nih.gov/pubmed/9236756
https://dx.doi.org/10.1097/00000542-200407000-00032
https://dx.doi.org/10.1097/00000542-200407000-00032
https://dx.doi.org/10.1016/j.neuroscience.2016.06.029
https://dx.doi.org/10.1016/j.neuroscience.2016.06.029
https://dx.doi.org/10.5055/jom.2008.0017
https://dx.doi.org/10.5055/jom.2008.0017
https://dx.doi.org/10.2106/JBJS.J.01473
https://dx.doi.org/10.1016/j.jpain.2011.07.005
https://dx.doi.org/10.1016/j.jpain.2011.07.005
https://dx.doi.org/10.1097/SLA.0000000000001901
https://dx.doi.org/10.1097/SLA.0000000000001901
https://dx.doi.org/10.1007/s00264-014-2298-x
https://dx.doi.org/10.1007/s00264-014-2298-x
https://dx.doi.org/10.1097/SLA.0000000000002117
https://dx.doi.org/10.1097/SLA.0000000000002117
https://dx.doi.org/10.1213/ANE.0000000000000292
https://dx.doi.org/10.1213/ANE.0000000000000292
https://dx.doi.org/10.1097/j.pain.0000000000000516
https://dx.doi.org/10.1016/j.jpain.2015.05.010
https://dx.doi.org/10.1016/j.jpain.2015.05.010
https://dx.doi.org/10.1097/AAP.0000000000000024
https://dx.doi.org/10.1097/AAP.0000000000000024
https://dx.doi.org/10.1097/AAP.0b013e318237516e
https://dx.doi.org/10.1097/AAP.0b013e318237516e
https://dx.doi.org/10.1097/SLA.0000000000001780
https://dx.doi.org/10.1097/SLA.0000000000001780
https://dx.doi.org/10.1097/ALN.0b013e3182a8eb1f
https://dx.doi.org/10.1097/ALN.0000000000000637
https://dx.doi.org/10.1097/ALN.0000000000000637
https://dx.doi.org/10.1002/art.39051
https://dx.doi.org/10.1002/art.39051
https://dx.doi.org/10.1097/j.pain.0000000000000516
https://dx.doi.org/10.1016/j.jpain.2003.12.005
https://dx.doi.org/10.1097/j.pain.0000000000000506
https://dx.doi.org/10.1097/j.pain.0000000000000506
https://dx.doi.org/10.3899/jrheum.100594
https://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://dx.doi.org/10.1111/pme.12537
https://dx.doi.org/10.1097/j.pain.0000000000001047
https://www.michigan.gov/documents/snyder/Presciption_Drug_and_Opioid_Task_Force_Report_504140_7.pdf
https://www.michigan.gov/documents/snyder/Presciption_Drug_and_Opioid_Task_Force_Report_504140_7.pdf
https://www.michigan.gov/documents/snyder/Presciption_Drug_and_Opioid_Task_Force_Report_504140_7.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22617462
https://www.ncbi.nlm.nih.gov/pubmed/22617462
https://dx.doi.org/10.1002/phar.1223
https://dx.doi.org/10.1097/SLA.0000000000001993
https://dx.doi.org/10.1097/SLA.0000000000001993
https://dx.doi.org/10.1016/j.pain.2005.09.020
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archinte.166.19.2087&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.2102
https://dx.doi.org/10.2106/JBJS.M.00865
https://www.ncbi.nlm.nih.gov/pubmed/28850531
https://www.ncbi.nlm.nih.gov/pubmed/28850531
https://dx.doi.org/10.1016/j.arth.2016.01.068
http://www.jamasurgery.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.2102

