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Abstract

BACKGROUND: One in 16 surgical patients prescribed opioids becomes a long-term user. 

Overprescribing opioids after surgery is common, and the lack of multidisciplinary procedure-

specific guidelines contributes to the wide variation in opioid prescribing practices. We 
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hypothesized that a single-institution, multidisciplinary expert panel can establish consensus on 

ideal opioid prescribing for select common surgical procedures.

STUDY DESIGN: We used a 3-step modified Delphi method involving a multidisciplinary expert 

panel of 6 relevant stakeholder groups (surgeons, pain specialists, outpatient surgical nurse 

practitioners, surgical residents, patients, and pharmacists) to develop consensus ranges for 

outpatient opioid prescribing at the time of discharge after 20 common procedures in 8 surgical 

specialties. Prescribing guidelines were developed for opioid-naïve adult patients without chronic 

pain undergoing uncomplicated procedures. The number of opioid tablets was defined using 

oxycodone 5 mg oral equivalents.

RESULTS: For all 20 surgical procedures reviewed, the minimum number of opioid tablets 

recommended by the panel was 0. Ibuprofen was recommended for all patients unless medically 

contraindicated. The maximum number of opioid tablets varied by procedure (median 12.5 

tablets), with panel recommendations of 0 opioid tablets for 3 of 20 (15%) procedures, 1 to 15 

opioid tablets for 11 of 20 (55%) procedures, and 16 to 20 tablets for 6 of 20 (30%) procedures. 

Overall, patients who had the procedures voted for lower opioid amounts than surgeons who 

performed them.

CONCLUSIONS: Procedure-specific prescribing recommendations may help provide guidance 

to clinicians who are currently overprescribing opioids after surgery. Multidisciplinary, patient-

centered consensus guidelines for more procedures are feasible and may serve as a tool in 

combating the opioid crisis.

An estimated 63,600 people in the US died from a drug overdose in 2016, a 21% increase 

from the age-adjusted rate in the previous year.1 More than 60% of the total drug overdose 

deaths in the US in 2015 involved an opioid, and at least half of these deaths were attributed 

to prescription opioids.2,3 Surgery is a common setting in which opioid-naїve patients are 

first exposed to opioids, with 1 study demonstrating that 1 in 16 patients become long-term 

users after surgery.4 More alarming, 45% of patients who do not take opioids at all on their 

last day of a surgical hospitalization are prescribed opioids at discharge.5 There is wide 

variation in outpatient prescribing of opioids at the time of surgical discharge after 

standardized procedures.6,7 For example, the number of opioid tablets prescribed to opioid-

naїve patients in the US after laparoscopic cholecystectomy varied from 0 to greater than 50 

tablets.7 Prescribing a higher number of opioid tablets than appropriate, or prescribing any 

opioids when none are needed to reasonably manage pain, demonstrate opportunities to 

reduce avoidable harm by reducing unnecessary opioid exposure and long-term use.8–10

National guidelines list best practices for pain management, but do not provide detailed 

guidance regarding the quantity of opioids to prescribe after surgery.11–13 For example, the 

Centers for Disease Control and Prevention (CDC) Guideline for Prescribing Opioids for 

Chronic Pain, while often cited, has only 1 paragraph addressing “acute pain” guidelines, 

and does not specify the morphine milligram equivalents (MME), but rather, only 

recommends not exceeding a 7-day supply.14 This is problematic because a single day’s 

supply spans the range up to 90 morphine MME per day, depending on how the prescription 

is written. Furthermore, using a day’s supply fails to account for important risks that 

accompany higher opioid doses, such as the risk of overdose which, compared with 
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prescriptions of less than 20 MME/day, doubles at or above 50 MME/day.15 Moreover, 

commonly performed surgical procedures differ substantially from one another regarding 

invasiveness, mechanism of pain, and pain intensity, all dependent on the anatomic 

structures being cut or manipulated. Yet many state governments and large payers recently 

announced one-size-fits-all, across-the-board limits for all surgical procedures.16 This 

response highlights the urgent need for procedure-specific guidance for outpatient opioid 

prescribing after surgery.

Currently, best practices for outpatient opioid prescribing after surgery exist only in the 

wisdom of practicing clinicians. To date, there are no formal multidisciplinary guidelines 

that are procedure specific. To address this knowledge gap and better guide clinicians, we 

convened a panel of surgeons, pain specialists, outpatient surgical nurse practitioners, 

surgical residents, patients, and pharmacists to describe best practices for outpatient opioid 

prescribing at the time of discharge after 20 common procedures.

METHODS

We formed a multidisciplinary, single-institution expert panel of 30 relevant stakeholders, 

which included 6 groups: surgeons, pain specialists, outpatient surgical nurse practitioners, 

surgical residents, patients, and pharmacists. Panel members were chosen by a demonstrated 

expertise in a specialty area as a clinician or experience with a procedure as a patient. The 

panel members with experience as postoperative patients after 1 of the 20 procedures were 

patients who volunteered because of a desire to contribute to addressing the opioid crisis and 

therefore were well informed individuals with a high level of health literacy on postoperative 

pain management before serving on the panel. We included individuals representing the 5 

hospitals in the Johns Hopkins Health System, including 1 large tertiary medical center and 

4 community hospitals in the region. Consensus development was conducted using a 

modified Delphi method.17 In accordance with common guideline development processes, a 

literature review was performed on opioid overprescribing after surgery, and articles on 

postoperative pain management after each procedure were shared with panelists.6,13,14,18,19 

We selected 20 procedures that are common, have minimal variation in the way in which 

they are routinely performed, and span the specialties of general, breast, cardiothoracic, 

orthopaedic, urologic, obstetrics, and gynecologic surgery.20 A draft perioperative pain 

management recommendation prepared by acute pain specialists was shared with panelists 2 

weeks before the meeting to serve as round 1 of the Delphi method. These documents were 

also shared at the time of the expert panel meeting.

The second part of the 3-part modified Delphi method was an in-person meeting of the 

expert panel. Panelists were asked to create best practices for outpatient postsurgical opioid 

prescribing by procedure for an opioid-naїve, average adult patient with no chronic pain, 

who had an uncomplicated procedure. An opioid tablet was defined as an oxycodone 5 mg 

oral equivalent. Pre-meeting comments were collected and served as a starting point for 

discussion for each procedure. The 5 general and breast surgery procedures with available 

literature on specific opioid prescribing were discussed first. Discussion for the remaining 

15 procedures was informed by the literature on the general and breast surgery procedures, 

but the recommendations for the number of pills were based on the experience of clinicians 
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and patients on the panel. Those who commented at the extremes of the range (highest and 

lowest tablet amounts) were asked to explain to the group the rationale for their 

recommendation. After a thorough discussion for each procedure, real time voting on the 

discharge prescription was conducted through an online platform.

Part 3 of the modified Delphi method began with distribution of the results to panel 

members for final comment and approval, and was followed with a 2-week period of 

feedback on the guidelines from panel members. After each member of the expert panel 

confirmed their consensus for the guidelines addressing their specialty and/or relevant 

patient experience, the modified Delphi method concluded.

RESULTS

We developed postoperative pain management guidelines for opioid-naїve patients, ranging 

from the minimum initial therapy to the maximum number of opioid tablets that should be 

prescribed at the time of discharge. Five important qualifying points were raised and agreed 

to by experts, with unanimous consensus. First, prescribing any pain medication should 

consider the patient’s wishes and the effectiveness of the medications they have taken in the 

past and while in the hospital before discharge. It was agreed that clinicians should not 

prescribe opioids to patients who specifically express the desire to avoid opioids after 

surgery as well as patients whose postsurgical pain is comfortably managed with 

nonsteroidal anti-inflammatory drugs (NSAIDs) and/or acetaminophen alone before 

discharge. Second, unless medically contraindicated, patients should be counseled to 

maximize non-narcotic pain medication with scheduled doses of acetaminophen and 

NSAIDs before using opioid medication. Third, patients should be partners in the shared 

decision-making process regarding outpatient opioid prescribing, being fully informed of the 

risks and benefits of opioids, including the risk of fatal addiction. Fourth, patients with 

terminal conditions, such as stage 4 cancer, should be considered special cases because 

palliation may be an important indication for those patients, but was not a consideration in 

the development of these guidelines. Finally, opioid prescribing should consider a patient’s 

potential medical contraindications, body weight, response to multimodal pain therapy, 

addiction potential, and risk aversion.21,22

For all 20 surgical procedures reviewed, the panel uniformly agreed that it is appropriate to 

prescribe only nonopioid pain medication to patients, depending on individual and clinical 

characteristics unless contraindicated. Therefore, the panel agreed that the minimum number 

to be listed in the opioid tablet range for each procedure should be 0 opioid tablets. 

However, the panel acknowledged that, for some of the included procedures, postoperative 

pain would very rarely be managed with nonopioid pain medication alone at the time of 

discharge. Examples of these cases are orthopaedic procedures including arthroscopic 

anterior cruciate ligament/posterior cruciate ligament (ACL/PCL) repair, arthroscopic rotator 

cuff repair, open reduction and internal fixation (ORIF) of the ankle, and maximally invasive 

gynecologic procedures like open hysterectomy. For patients who are not prescribed opioids, 

the panel recommended that clinicians give patients specific administration instructions for 

commonly available over-the-counter nonopioid analgesics, such as an NSAID, taken in 

combination with acetaminophen, as well as instructions on where to seek help if they 
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experience debilitating pain while taking these over-the-counter medications.23 Unless 

medically contraindicated, the panel agreed patients should be provided with detailed 

discharge instructions to optimize scheduled nonopioid medications. An example of such an 

instructions is: Take ibuprofen 400 mg by mouth every 8 hours and add acetaminophen 1 mg 

by mouth every 8 hours as needed for pain. Medications may be staggered so something is 

taken every 4 hours in the immediate postoperative period.

For all 20 surgical procedures reviewed, the median number of opioid tablets recommended 

at discharge was 12.5 tablets (range 0 to 20 tablets). The panel recommended 1 to 15 opioid 

tablets for 11 of 20 procedures (55%), which included laparoscopic cholecystectomy, 

unilateral open and laparoscopic inguinal hernia repair, partial mastectomy with and without 

sentinel lymph node biopsy, uncomplicated cesarean delivery, minimally invasive 

hysterectomy, robotic retropubic prostatectomy, arthroscopic partial meniscectomy, and 

thyroidectomy. The expert panel recommended 0 opioid tablets for 3 of 20 (15%) procedures 

(uncomplicated vaginal delivery, cochlear implant, and cardiac catheterization), and 

recommended 16 to 20 tablets for 6 of 20 (30%) procedures (arthroscopic ligament repair 

surgery, arthroscopic rotator cuff surgery, open reduction and internal fixation of the ankle, 

video assisted thoracoscopic wedge resection, coronary artery bypass grafting, and open 

hysterectomy) (Table 1).

Overall, 1 consistent trend observed was that patients who had a procedure voted for lower 

opioid amounts than surgeons who perform them. For example, 1 patient advocated for 0 

opioid tablets to be prescribed on discharge after a laparoscopic cholecystectomy, while 

general surgeons recommended prescribing 10 tablets of oxycodone. Another patient who 

had arthroscopic ligament repair surgery strongly recommended taking no opioids, as she 

did, while surgeons recommended prescribing 20 oxycodone tablets.

DISCUSSION

We describe 3 primary recommendations by the expert panel: provide patients with 

instructions to maximize nonopioid analgesics such as NSAIDs and acetaminophen; the 

minimum number of opioid tablets to prescribe after each procedure is 0, depending on 

procedure and patient characteristics; and the maximum number of opioid tablets to 

prescribe varies by procedure, but should not exceed 20 tablets for any of the selected 

common operations.

In 2014, there were 17.2 million therapeutic surgical procedures in the US.20 That year, in 

the US alone, there were 240 million opioid prescriptions dispensed―nearly 1 prescription 

for every adult in the general population.2,24 In order to address the opioid epidemic, we 

should address one of its leading contributors―overprescribing after surgery.25 Surgeons 

prescribe the highest rate of opioid pain medications in the US after chronic pain specialists, 

and recent data suggest that 70% to 80% of opioids are not used after surgery.9,26 Despite 

the high overall rates of nonuse of prescription opioids, an alarming 1 in 16 patients 

becomes a chronic opioid user after undergoing a surgical procedure.4 In response to these 

findings, surgeons and pain specialists have begun to consider best practices for the ideal 

amount of opioids to prescribe after common procedures.6,27
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Barriers

During the past few decades, opioid prescribing has been driven more by tradition and 

dogma and less by science and data.25 The trend to overprescribe narcotic pain medication is 

based on an experiential “that’s how I like to do it” model passed along from generation to 

generation of surgical trainees. This dogma was further magnified by the false but previously 

accepted notion that opioids are rarely addictive. This concept, advanced in a 1980 New 

England Journal of Medicine letter that stated that only 1% of people become addicted to 

narcotic pain medication, led to overuse and unleashed aggressive advertising of opioids, 

including direct-to-consumer marketing.28,29 Finally, pain became the fifth vital sign of 

medicine and a high-stakes indicator of patient satisfaction and hospital performance in the 

absence of other comprehensive measures of clinical quality.30–32 Using patient satisfaction 

with pain control as a performance measure after surgery likely contributed to the 

discrepancy between surgeon and patient recommendations for number of opioid tablets 

needed after surgery, as demonstrated on our expert panel.32 Additionally, the inconvenience 

of returning to the hospital or clinic for a hand-written opioid prescription if pain control is 

insufficient after discharge is a likely contributor to initial physician overprescribing and is a 

central component of the national discussion on increased adoption of electronic controlled 

substance prescribing by surgeons and hospital systems.33 For these reasons, each expert 

was given literature on addiction and other risks of opioids, postoperative pain, and variation 

in postoperative opioid prescribing.6,14,15,19

Another driver of high opioid variation in prescribing practices is time pressure. Clinicians 

can feel rushed because many prescriptions are written between operations or during a busy 

day. Similarly, discharges may be performed by a clinician who did not participate in the 

patient’s operation and did not take the time to discuss opioid risks, opioid alternatives, and 

the patient’s wishes. It is not uncommon for a single intern to be responsible for discharging 

dozens of surgical patients each month without taking the time to calculate their ideal 

morphine milligram equivalents relative to what was actually needed to control pain during 

their inpatient stay. Medical trainees of all levels often write opioid prescriptions for patients 

at academic medical centers, with interns and junior residents writing the majority of 

prescriptions at discharge.34 The discrepancy between the amount of opioid pain medication 

used in the hospital the day before discharge and the amount prescribed at discharge was 

quantified by a cross-sectional study at 3 medical centers in Boston, which showed that 45% 

of postsurgical patients are overprescribed opioids at the time of discharge compared with 

their inpatient opioid use.5 The consensus guidelines we describe can serve as a starting 

point that can be tailored to each individual patient.

Implications

First, electronic health records often have arbitrarily set prescribing defaults that are not 

procedure specific. The recommendations presented can be used to create smarter defaults. 

Changing the default is 1 easy step to aide prescribers who are overprescribing. Indeed, next 

steps at our institution include hospital-wide electronic medical record changes in the default 

number of opioid tablets to prescribe and ease of access to published guidelines within a 

patient’s chart. Quality improvement projects to implement appropriate postoperative opioid 
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prescribing practices are a hospital priority with widespread clinician and administrative 

support.

Second, payers, including private and government payers, should use procedure-specific 

opioid limits rather than set arbitrary rules that apply to all procedures. Levels of 

postoperative pain vary widely by procedure type, and the amount of pain medication 

patients need on average after each procedure can be vastly different. For example, 1 single 

institution study found that, within upper extremity orthopaedic procedures, distal radial 

open reduction internal fixation patients used an average of 14.5 opioid pills postoperatively, 

while carpal tunnel release patients used an average of 4.2 opioid pills.35 Similarly, in 

general surgery, 82% of patients undergoing partial mastectomy in a single institution study 

did not require any opioids postoperatively, compared with only 35% of patients undergoing 

laparoscopic cholecystectomy who did not require postoperative opioid medication.6 Using 

clinical wisdom and a patient-centered approach, we demonstrate the feasibility of 

procedure-specific guideline development. Failure to implement procedure-specific 

guidelines risks setting thresholds that are too high for some procedures and could result in 

other patients being denied the pain therapy they need.

Finally, the surgical and medical community should broadly promote the use of specialty-

specific expert panels using our multidisciplinary and patient-centered approach to develop 

more granular recommendations that expand into other procedures. Including patients and 

clinicians from diverse backgrounds improves the insight gained through this process. Our 

finding that patients consistently voted for opioid prescribing amounts less than the surgeons 

who perform the same operations highlights the need for more patient input in the 

development of clinical guidelines.

Patterns in big data

Data can be a powerful tool in addressing the opioid overprescribing problem. We and others 

have previously reported how to identify opioid-naїve patients in claims data by looking at 

their opioid fill rate before surgery.7,36 Among this subset of patients, clinicians with a 

practice pattern of routinely prescribing opioids above the consensus guidelines and above 

the mean for their peers nationally should be shown their individual prescribing data relative 

to their surgeon peers nationally performing the same procedure in like opioid-naїve 

patients. Using a confidential, peer-based data sharing method, outlier overprescribers can be 

identified and offered help. For example, this help may involve re-education, or simply 

handing-off postoperative pain management to dedicated specialists, as some centers have 

done.37 The Improving Wisely campaign is one such quality improvement project that 

shows outlier physicians where they stand relative to peers and best practices.38

Limitations

Prescribing any medication should not follow a strict dosage template, but instead, should 

account for individual patient and clinical characteristics and for patient preferences. 

Moreover, pain is a subjective experience influenced by a myriad of factors, including 

psychosocial elements. For example, patients diagnosed with anxiety merit management of 

this comorbidity in addition to pain experienced after surgery. Additionally, application of 
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these recommendations to patients taking nonopioid pain medications for unrelated chronic 

pain, such as gabapentin and pregabalin, may require special consideration. Further, patients 

who are on benzodiazepines have been identified as individuals at greater risk for the 

development of dependency postoperatively.39 Although the presented guidelines apply only 

to patients who are opioid-naїve and without chronic pain, these recommendations provide a 

starting point for future investigation of more complex cases. Expert consensus may be 

complemented or supplemented by reports from large cohorts of patients regarding actual 

postoperative opioid use.40,41 Though more detailed, such investigation consumes valuable 

time and resources, while adoption of consensus-based guidelines may result in more rapid 

change in prescribing patterns. We believe that our results represent the first step in an 

evolving understanding of pain and best practices after surgery. We do not claim to have an 

absolute truth in these guidelines, but instead, offer our local expert consensus from a multi-

stakeholder, multi-disciplinary group from the Johns Hopkins Health System. Although the 

patient representatives on the panel were not randomly chosen, their voices represent actual 

experiences that should be considered in physician prescribing frameworks. Additional 

limitations inherent to any modified Delphi technique include loss of anonymity and 

potential biased results from dominant panel members. We fully acknowledge that any 

consensus-building process has limitations, but we maintain that the modified Delphi 

method was a reasonable method for achieving consensus on this particular topic.

CONCLUSIONS

These procedure-specific recommendations provide a framework to limit unwarranted 

prescribing variation in opioid-naїve adults after surgery. More consensus guidelines are 

needed for the pediatric population and for patients previously exposed to opioids. Although 

it is our hope that the reported results may help provide guidance to clinicians who are 

currently overprescribing opioids after surgery, it may also serve as a starting point for future 

guideline development. We demonstrate the feasibility of including patients in guideline 

development, and encourage future work to use a patient-centered approach. Further work is 

needed to expand recommendations to more medical procedures.

Acknowledgments

Support: Dr Overton was supported in part by NIH 5T32CA126607–09. Dr Bicket received support from the 
Foundation for Anesthesia Education and Research.

APPENDIX 1

Additional members of the Opioids After Surgery Workgroup who collaborated on this 

article are:

Brian Matlaga, MD, MPH, Department of Urology, Johns Hopkins University School of 

Medicine, Baltimore, MD

Clark Johnson, MD, MPH, Department of Gynecology and Obstetrics, Johns Hopkins 

University School of Medicine, Baltimore, MD

Overton et al. Page 8

J Am Coll Surg. Author manuscript; available in PMC 2019 January 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Jeanne Sheffield, MD, Department of Gynecology and Obstetrics, Johns Hopkins University 

School of Medicine, Baltimore, MD

Ronen Shechter, MD, Department of Anesthesiology and Critical Care Medicine, Johns 

Hopkins University School of Medicine, Baltimore, MD

Hien Nguyen, MD, Department of Surgery, Johns Hopkins University School of Medicine, 

Baltimore, MD

Greg Osgood, MD, Department of Otolaryngology, Johns Hopkins University School of 

Medicine, Baltimore, MD

Christi Walsh, CRNP, Department of Surgery, Department of Oncology Center, Johns 

Hopkins University School of Medicine, Baltimore, MD

Richard Burkhart, MD, Department of Surgery, Johns Hopkins University School of 

Medicine, Baltimore, MD

Alex Blair, MD, Department of Surgery, Johns Hopkins University School of Medicine, 

Baltimore, MD

Wes Ludwig, MD, Department of Urology, Johns Hopkins University School of Medicine, 

Baltimore, MD

Suzanne Nesbit, PharmD, Department of Oncology Center, Johns Hopkins University 

School of Medicine, Baltimore, MD

Peiqi Wang, MD MPH, Department of Surgery, Johns Hopkins University School of 

Medicine, Baltimore, MD Suzette Morgan, Patient Representative

Christian Jones, MD, MS, Department of Surgery, Johns Hopkins University School of 

Medicine, Baltimore, MD

Lisa Kodadek, MD, Department of Surgery, Johns Hopkins University School of Medicine, 

Baltimore, MD

James Taylor, MD, MPH, Department of Surgery, Johns Hopkins University School of 

Medicine, Baltimore, MD

Zachary Enumah, MD, Department of Surgery, Johns Hopkins University School of 

Medicine, Baltimore, MD

Richard Gilmore, MD, Department of Surgery, Johns Hopkins University School of 

Medicine, Baltimore, MD

Mehran Habibi, MD, MBA, Department of Surgery, Johns Hopkins University School of 

Medicine, Baltimore, MD

Kayode Williams, MD, MBA, Department of Anesthesiology and Critical Care Medicine, 

Johns Hopkins University School of Medicine, Baltimore, MD

Overton et al. Page 9

J Am Coll Surg. Author manuscript; available in PMC 2019 January 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Jon Russell, MD, Department of Otolaryngology, Johns Hopkins University School of 

Medicine, Baltimore, MD

Karen Wang, MD, Department of Gynecology and Obstetrics, Johns Hopkins University 

School of Medicine, Baltimore, MD

Joanna Etra, MD, Department of Surgery, Johns Hopkins University School of Medicine, 

Baltimore, MD

Stephen Broderick, MD, Department of Surgery, Johns Hopkins University School of 

Medicine, Baltimore, MD

Tiffany Zavadsky, RN, Department of Surgery, Department of Oncology Center, Johns 

Hopkins University School of Medicine, Baltimore, MD

REFERENCES

1. Hedegaard H, Warner M, Minino AM. Drug overdose deaths in the United States, 1999–2016. 
NCHS Data Brief 2017;294: 1–8.

2. Rudd RA, Seth P, David F, Scholl L. Increases in drug and opioid-involved overdose deaths-United 
States, 2010–2015. MMWR Morb Mortal Wkly Rep 2016;65:1445–1452. [PubMed: 28033313] 

3. National Institute on Drug Abuse. Overdose Death Rates. Available at: https://www.drugabuse.gov/
related-topics/trends-statistics/overdose-death-rates. Accessed March 5, 2018.

4. Brummett CM, Waljee JF, Goesling J, et al. New Persistent opioid use after minor and major 
surgical procedures in US adults. JAMA Surg 2017;152:e170504. [PubMed: 28403427] 

5. Chen EY, Marcantonio A, Tornetta P. Correlation between 24-hour predischarge opioid use and 
amount of opioids prescribed at hospital discharge. JAMA Surg 2018;153: e174859. [PubMed: 
29238810] 

6. Hill MV, Mcmahon ML, Stucke RS, Barth RJ. Wide variation and excessive dosage of opioid 
prescriptions for common general surgical procedures. Ann Surg 2016;265:1–6.

7. Makary MA, Overton HN, Wang P. Overprescribing is major contributor to opioid crisis. BMJ 
2017;359:19–20.

8. Hah JM, Bateman BT, Ratliff J, et al. Chronic opioid use after surgery: implications for 
perioperative management in the face of the opioid epidemic. Anesth Analg 2017;125: 1733–1740. 
[PubMed: 29049117] 

9. Bicket MC, Long JJ, Pronovost PJ, et al. Prescription opioid analgesics commonly unused after 
surgery: a systematic review. JAMA Surg 2017;152:1066–1071. [PubMed: 28768328] 

10. Makary MA, Daniel M. Medical error-the third leading cause of death in the US. BMJ 
2016;353:1–5.

11. Cantrill SV, Brown MD, Carlisle RJ, et al. Clinical policy: critical issues in the prescribing of 
opioids for adult patients in the emergency department. Ann Emerg Med 2012;60: 499–525. 
[PubMed: 23010181] 

12. American Society of Anesthesiologists Task Force on Acute Pain Management. Practice guidelines 
for acute pain management in the perioperative setting. Anesthesiology 2012;116: 248–273. 
[PubMed: 22227789] 

13. Pennsylvania Dental Association. Pennsylvania guidelines on the use of opioids in dental practice. 
Available at: www.ddap.pa.gov/Document Library/Prescriber_Guidelines_Dental.pdf. Accessed 
September 29, 2017.

14. Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids for chronic pain d 
United States, 2016. MMWR Recomm Rep 2016;65:1–49.

15. Centers for Disease Control and Prevention. Calculating total daily dose of opiods for safer dosage. 
Available at: www.cdc.gov/drugoverdose/prescribing/guideline.html. Accessed March 9, 2017.

Overton et al. Page 10

J Am Coll Surg. Author manuscript; available in PMC 2019 January 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates
https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates
http://www.ddap.pa.gov/DocumentLibrary/Prescriber_Guidelines_Dental.pdf
http://www.cdc.gov/drugoverdose/prescribing/guideline.html


16. Kaafarani HMA, Weil E, Wakeman S, Ring D. The opioid epidemic and new legislation in 
Massachusetts: time for a culture change in surgery? Ann Surg 2017;265:731–733. [PubMed: 
27849666] 

17. Boulkedid R, Abdoul H, Loustau M, et al. Using and reporting the Delphi method for selecting 
healthcare quality indicators: A systematic review. PLoS One 2011;6:e20476. [PubMed: 
21694759] 

18. World Health Organization. WHO Handbook for guideline development. Available at: http://
apps.who.int/iris/bitstream/10665/75146/1/9789241548441_eng.pdf. Accessed March 9, 2017.

19. Gerbershagen HJ, Aduckathil S, van Wijck AJM, et al. Pain intensity on the first day after surgery: 
a prospective cohort study comparing 179 surgical procedures. Anesthesiology 2013;118:934–944. 
[PubMed: 23392233] 

20. Steiner CA, Karaca Z, Moore BJ, et al. Surgeries in hospitalbased ambulatory surgery and hospital 
inpatient settings, 2014. HCUP Statistical Brief #223. Agency for Healthcare Research and 
Quality. Available at: 2017 www.hcup-us.ahrq.gov/reports/statbriefs/sb223-Ambulatory-Inpatient-
Surgeries2014.pdf. Accessed March 9, 2017.

21. Garimella V, Cellini C. Postoperative pain control. Clin Colon Rectal Surg 2013;26:191–196. 
[PubMed: 24436674] 

22. Waljee JF, Li L, Brummett CM, Englesbe MJ. Iatrogenic opioid dependence in the United States 
are surgeons the gatekeepers? Ann Surg 2017;265:728–730. [PubMed: 27429023] 

23. Derry CJ, Derry S, Moore RA. Single dose oral ibuprofen plus paracetamol ( acetaminophen) for 
acute postoperative pain (Review). Cochrane Database Syst Rev 2013;[6]:CD010210.

24. Centers for Disease Control and Prevention. US opioid prescribing rate maps. Available at: https://
www.cdc.gov/drugoverdose/maps/rxrate-maps.html. Accessed February 22, 2018.

25. Makary MA. How doctors can stop the opioid crisis at its source: Quit overprescribing. USA 
Today, August 4, 2017. Available at: https://www.usatoday.com/story/opinion/2017/08/04/doctors-
stop-opioid-crisis-quit-overprescribing-martymakary-column/504860001/. Accessed July 6, 2018.

26. Levy B, Paulozzi L, Mack KA, Jones CM. Trends in opioid analgesic-prescribing rates by 
specialty, US, 2007–2012. Am J Prev Med 2015;49:409–413. [PubMed: 25896191] 

27. Howard R, Waljee J, Brummett C, et al. Reduction in opioid prescribing through evidence-based 
prescribing guidelines. JAMA Surg 2018;153:285–287. [PubMed: 29214318] 

28. Leung PTM, Macdonald EM, Stanbrook MB, et al. A 1980 letter on the risk of opioid addiction. N 
Engl J Med 2017; 376:2194–2195. [PubMed: 28564561] 

29. Porter J, Jick H. Addiction rare in patients treated with narcotics. N Engl J Med 1980;302:123.

30. Max MB, Donovan M, Miaskowski CA, et al. American Pain Society Quality of Care Committee. 
Quality improvement guidelines for the treatment of acute pain and cancer pain. JAMA 
1995;274:1874–1880. [PubMed: 7500539] 

31. Centers for Medicare & Medicaid Services. HCAHPS fact sheet. 6 2015 Available at: 2015. http://
www.hcahpsonline.org/globalassets/hcahps/facts/hcahps_fact_sheet_june_2015.pdf. Accessed 
March 9, 2017.

32. Adams J, Bledsoe GH, Armstrong JH. Are pain management questions in patient satisfaction 
surveys driving the opioid epidemic? Am J Public Health 2016;106: 985–986. [PubMed: 
27153016] 

33. Gawande AA. It’s time to adopt electronic prescriptions for opioids. Ann Surg 2017;265:693–694. 
[PubMed: 28067675] 

34. Blay E, Nooromid MJ, Bilimoria KY, et al. Variation in postdischarge opioid prescriptions among 
members of a surgical team. Am J Surg 2018;216:25–30. [PubMed: 29129263] 

35. Kim N, Matzon JL, Abboudi J, et al. A prospective evaluation of opioid utilization after upper-
extremity surgical procedures: Identifying consumption patterns and determining prescribing 
guidelines. J Bone Joint Surg Am 2016;98:e89. [PubMed: 27869630] 

36. Brat GA, Agniel D, Beam A, et al. Postsurgical prescriptions for opioid naive patients and 
association with overdose and misuse: retrospective cohort study. BMJ 2018; 360:j5790. [PubMed: 
29343479] 

37. Schwenk ES, Baratta JL, Gandhi K, Viscusi ER. Setting up an acute pain management service. 
Anesthesiol Clin 2014;32: 893–910. [PubMed: 25453669] 

Overton et al. Page 11

J Am Coll Surg. Author manuscript; available in PMC 2019 January 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://apps.who.int/iris/bitstream/10665/75146/1/9789241548441_eng.pdf
http://apps.who.int/iris/bitstream/10665/75146/1/9789241548441_eng.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb223-Ambulatory-Inpatient-Surgeries2014.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb223-Ambulatory-Inpatient-Surgeries2014.pdf
https://www.cdc.gov/drugoverdose/maps/rxrate-maps.html
https://www.cdc.gov/drugoverdose/maps/rxrate-maps.html
https://www.usatoday.com/story/opinion/2017/08/04/doctors-stop-opioid-crisis-quit-overprescribing-martymakary-column/504860001/
https://www.usatoday.com/story/opinion/2017/08/04/doctors-stop-opioid-crisis-quit-overprescribing-martymakary-column/504860001/
http://www.hcahpsonline.org/globalassets/hcahps/facts/hcahps_fact_sheet_june_2015.pdf
http://www.hcahpsonline.org/globalassets/hcahps/facts/hcahps_fact_sheet_june_2015.pdf


38. Makary MA, Mehta A, Xu T. Improving wisely using physician metrics. Am J Med Qual 
2018;33:103–105. [PubMed: 28452233] 

39. Sun EC, Darnall BD, Baker LC, Mackey S. Incidence of and risk factors for chronic opioid use 
among opioid-naive patients in the postoperative period. JAMA Intern Med 2016;176: 1286–1293. 
[PubMed: 27400458] 

40. Bateman BT, Cole NM, Maeda A, et al. Patterns of opioid prescription and use after cesarean 
delivery. Obstet Gynecol 2017;130:29–35. [PubMed: 28594763] 

41. Bartels K, Mayes LM, Dingmann C, et al. Opioid use and storage patterns by patients after hospital 
discharge following surgery. PLoS One 2016;11:1–10.

Overton et al. Page 12

J Am Coll Surg. Author manuscript; available in PMC 2019 January 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Overton et al. Page 13

Table 1.

Johns Hopkins Expert Panel Recommendations for Ideal Range of Oxycodone 5-mg Tablets to Prescribe to 

Opioid-Naїve Patients on Discharge after Undergoing Select Procedures

Procedure Range (minimum-maximum)

General surgery

    Laparoscopic cholecystectomy (procedure 1)* 0—10

    Laparoscopic inguinal hernia repair, unilateral (procedure 2)* 0—15

    Open inguinal hernia repair, unilateral (procedure 3)* 0—10

    Open umbilical hernia repair 0—15

Breast surgery

    Partial mastectomy without sentinel lymph node biopsy (procedure 4)* 0—10

    Partial mastectomy with sentinel lymph node biopsy (procedure 5)* 0—15

Thoracic surgery

    Video-assisted thoracoscopic wedge resection 0—20

Orthopaedic surgery

    Arthroscopic partial meniscectomy 0—10

    Arthroscopic ACL/PCL repair 0—20

    Arthroscopic rotator cuff repair 0—20

    ORIF of the ankle 0—20

Gynecologic surgery and obstetric delivery

    Open hysterectomy 0—20

    Minimally invasive hysterectomy 0—10

    Uncomplicated cesarean delivery 0—10

    Uncomplicated vaginal delivery 0

Urologic surgery

    Robotic retropubic prostatectomy 0—10

Otolaryngology

    Thyroidectomy, partial or total 0—15

    Cochlear implant 0

Cardiac surgery

    Coronary artery bypass grafting 0—20

    Cardiac catheterization 0

Panel members included surgeons, surgical residents, pain specialists, surgical nurse practitioners, patients, and pharmacists.

*
Procedures with available literature on amount of opioids to prescribe on discharge at the time the panel convened. As a comparison to the table 

above, the following recommendations from Hill and colleagues6 for the ideal number of oxycodone 5-mg tablets are listed: (procedure 1) ≤ 15 
pills, (procedure 2) ≤15 pills, (procedure 3) ≤ 15 pills, (procedure 4) ≤ 5 pills, and (procedure 5) ≤ 10 pills.

ACL, anterior cruciate ligament; ORIF, open reduction and internal fixation; PCL, posterior cruciate ligament.
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