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Abstract

Adverse events related to opioid analgesics are common.1,2 Although opioids represent a 

component of pain treatment regimens following low-risk surgery,3,4 few data exist regarding 

patterns of postoperative opioid prescribing over time. We assessed trends in the amount of 

hydrocodone/acetaminophen and oxycodone/acetaminophen prescribed, 2 opioids commonly used 

for postoperative pain management.

Methods

The University of Pennsylvania determined this research was exempt from review. We 

identified patients from the Clinformatics Data Mart Database (OptumInsight),5 including 

health care encounters of approximately 14 million primarily commercially insured patients. 

Adults in the database tend to be younger and from the South compared with the US 

population. The database includes pharmacy and medical claims with data on services and 

procedures.

The sample included opioid-naive adults (age, 18–64y) who underwent 1 or more of 4 low-

risk surgical procedures in 2004, 2008, or 2012: carpal tunnel release, laparoscopic 
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cholecystectomy, inguinal hernia repair, or knee arthroscopy. Patients who filled any opioid 

prescription in the 6 months before surgery were excluded. We assessed the proportion of 

patients who filled any opioid prescription (and specifically hydrocodone/ acetaminophen or 

oxycodone/acetaminophen) in the 7 days after hospital discharge (inpatients) or after the 

procedure date (outpatients).

For patients who filled a prescription for hydrocodone/ acetaminophen or oxycodone/

acetaminophen, we calculated morphine equivalents dispensed using a standard conversion 

table.6 We calculated the mean duration of prescriptions, daily morphine equivalent dose, 

and total morphine equivalents across the procedures and over time. We assessed trends 

using linear regression, adjusting for age, sex, inpatient/outpatient procedure, and region. 

Two-sided P values less than .05 were considered statistically significant; SAS (SAS 

Institute), version 9.3, was used.

Results

Characteristics of opioid-naive patients who underwent a low-risk surgical procedure (N = 

155 297) changed over time, becoming more likely to be older and male and less likely to 

have inpatient surgery. Within 7 days, 80.0% filled a prescription for any opioid, and 

86.4%of these prescriptions were for hydrocodone/acetaminophen or oxycodone/

acetaminophen (Table 1). The proportion filling a prescription for hydrocodone/ 

acetaminophen or oxycodone/acetaminophen varied across surgical procedures from 59.7% 

(carpal tunnel release) to 75.5% (inguinal hernia repair). The proportions of patients filling 

prescriptions for any opioid and for hydrocodone/ acetaminophen and oxycodone/

acetaminophen increased over time for all surgical procedures (Table 1).

Among patients filling a prescription for hydrocodone/ acetaminophen or oxycodone/

acetaminophen, the mean morphine equivalents dispensed ranged from 203.0(95%CI, 

202.1–204.0) for laparoscopic cholecystectomy to 268.8 (95% CI, 267.6–270.0) for knee 

arthroscopy (Table 2). The mean morphine equivalents dispensed increased over time for all 

procedures: adjusted increase from 2004 through 2012,29.71 (95% CI, 28.08–31.35; P < .

001). The adjusted increase was highest for knee arthroscopy: 45.16 morphine equivalents 

(95% CI, 42.26–48.07; P < .001). This increase was driven by an increase in the mean daily 

dose prescribed, with little change in the duration of prescriptions (Table 2).

Discussion

In this cohort, 70%of opioid-naive patients who underwent low-risk surgical procedures 

filled a prescription for hydrocodone/acetaminophen or oxycodone/acetaminophen within 7 

days after discharge or the procedure date. The mean morphine equivalent dose increased 

over time for all procedures examined, with an increase of 18%(potency equivalent to an 

additional 45mg of morphine) for patients undergoing knee arthroscopy, driven by a change 

in the mean daily dose. Because the cohort was restricted to opioid-naive individuals, these 

changes are unlikely to represent an appropriate response by prescribing physicians to 

increasing rates of opioid tolerance over time within the population. Possible explanations 
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include an increased focus on pain treatment or an increasing reliance on opioids for 

postoperative pain relief vs alternative therapies.

Limitations include restriction to 4 surgical procedures; lack of data after 2012, as further 

changes in prescribing practices could have occurred; use of data that may not be 

generalizable; and an inability to determine which patients received a prescription that they 

did not fill. Details regarding source data for the database were provided to us by the vendor 

in working documents; there may be uncertainty regarding the validity, completeness, and 

accuracy of the data. Further research should assess the contribution of postoperative opioid 

prescribing practices to the epidemic of prescription opioid-related abuse.
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