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Abstract

Worldwide, the use of prescription opioid analgesics more than doubled between 2001 and 2013, 

with several countries, including the USA, Canada, and Australia, experiencing epidemics of 

opioid misuse and abuse over this period. In this context, excessive prescribing of opioids for pain 

treatment after surgery has been recognised as an important concern for public health and a 

potential contributor to patterns of opioid misuse and related harm. In the second paper in this 

Series we review the evolution of prescription opioid use for pain treatment after surgery in the 

USA, Canada, and other countries. We summarise evidence on the extent of opioid 

overprescribing after surgery and its potential association with subsequent opioid misuse, 

diversion, and the development of opioid use disorder. We discuss evidence on patient, physician, 

and system-level predictors of excessive prescribing after surgery, and summarise recent work on 

clinical and policy efforts to reduce such prescribing while ensuring adequate pain control.

Introduction

Worldwide, the use of prescription opioid analgesics more than doubled between 2001 and 

2013.1 In some countries, including the USA,2 Canada,3 Australia,4 and the UK5,6 the 

growth of prescription opioid dispensing over time has been linked to increases in harm 

related to opioid misuse and abuse.

The common prescribing of opioids for pain treatment after surgery has prompted efforts to 

balance the desire to achieve adequate postoperative pain control and mitigate opioid related 

adverse events. Although decreasing the use of opioids for postoperative pain management 

has been a longstanding theme in the anaesthetic and surgical literature,7 recent work has 

found that patients in some countries frequently receive opioids either unnecessarily or in 
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excess of their requirements for surgical pain control.8 Such work, combined with findings 

that prescription opioids could be commonly misused,9 and that initiation of illicit opioid 

use is frequently preceded by prescription opioid misuse10–12 has made efforts to reduce 

opioid prescribing after surgery a major priority for clinical care and health policy in 

multiple countries.

In this second paper in this Series, we review evidence on the evolution of prescription 

opioid use for pain treatment after surgery in the USA, Canada, and other countries, and 

focus in particular on prescribing practices after discharge. We summarise evidence on the 

extent and potential consequences of excessive postoperative opioid prescribing for 

individual patients and public health more broadly. Next, we review available evidence on 

system, physician, and patient-level predictors of excessive opioid use after surgery; finally, 

we summarise recent work on clinical and policy initiatives to reduce excessive opioid 

prescribing among patients who undergo surgery.

Historical context

The history of the US opioid epidemic has been described in detail before.13,14 In summary, 

between the mid 1990s and early 2000s, physicians, researchers, professional societies, 

government organisations, and accrediting bodies took steps to show that inadequate pain 

treatment was a key gap in the quality of health care in the USA.15,16 In 1995, the American 

Pain Society introduced the Pain As The Fifth Vital Sign campaign, which encouraged 

clinicians and health systems to expand pain treatments, including through broader use of 

opioid analgesics.17 The US Veteran’s Health Administration18 subsequently adopted this 

campaign, and in 2001 the Joint Commission,19 which accredits US hospitals, published 

pain management standards that were highly aligned with aspects of the campaign. Joint 

Commission materials at the time cited consideration of the campaign as an example of 

positive implementation, and encouraged routine use of quantitative pain measurements to 

guide pain treatment for patients in hospitals.19,20 Simultaneously, pain treatment advocates 

cited methodologically weak but frequently referenced studies21,22 to argue that opioids 

were not addictive if used as directed15,23 and advocated against “unnecessary withholding 

ofopioid medications”.24 Such efforts were reinforced by policy efforts in the USA to link 

patients’ ratings of pain intensity to hospital reimbursement through Medicare’s Hospital 

Value Based Purchasing Programme.25 Extensive marketing efforts by US pharmaceutical 

companies sought to downplay the risks of opioid treatment through aggressive marketing 

efforts, some of which have since become the focus of lawsuits in both Canada26 and the 

USA.27

Global trends in opioid prescribing over time

According to data from the International Narcotics Control Board, global opioid analgesic 

use more than doubled between 2001 and 2013, from approximately 3 billion daily opioid 

doses per year to over 7·3 billion daily doses.1 Notably, this growth in use was not uniformly 

distributed across the globe; while countries located in North America, western and central 

Europe, and Oceana experienced two-fold to three-fold increases in prescription opioid use 

over this period, countries in other regions experienced no substantial increases.
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Nonetheless, as change occurs over time in factors hypothesised to underlie such 

international variation in opioid prescribing, such as differences in provider training; 

concerns regarding the risk of opioid dependence; local availability of opioid medications; 

and cultural attitudes towards pain management, growth in opioid prescribing in nations with 

historically low rates of use could create new challenges for public health to balance the 

potential benefits of such medications.28 For example, Krawczyk and colleagues29 examined 

pharmacy dispensing data from Brazil between 2009 and 2015, and found a greater than 

four-fold increase in opioid sales over this interval, along with an 11-fold relative increase in 

oxycodone sales. Similarly, in China, a Good Pain Management programme launched in 

2011, with the goal of improving cancer pain treatment, has markedly increased the use of 

strong opioids in such contexts,30 potentially improving the quality of palliative care; at the 

same time, placed alongside the US opioid epidemic, decreasing stigma surrounding opioid 

use and growth in opioid marketing efforts in China,31 highlight the ongoing challenge of 

balancing access to effective pain treatment against risks of opioid overuse in diverse 

contexts across the globe.

Outpatient opioid prescribing after surgical procedures

Variability in prescribing

The predictors and pathophysiology of acute postoperative pain, the relationship between 

postoperative pain and phenomena such as acute opioid-induced hyperalgesia and persistent 

postsurgical pain, and the role of opioid and non-opioid strategies for pain management in 

the immediate (in-hospital) postoperative setting have been reviewed extensively elsewhere.
32–34 Here, we focus primarily on patterns of outpatient opioid prescribing after surgery (ie, 

among patients undergoing ambulatory surgery or after hospital discharge for inpatients who 

undergo surgery).

Few studies to date have compared opioid prescribing practices after surgery across 

countries; however, available evidence suggests marked international differences in patterns 

of opioid prescribing for individuals undergoing similar procedures. In 2009, Lindenhovius 

and colleagues35 compared postoperative prescribing practices for patients who underwent 

surgery in one US hospital with patients in a hospital in the Netherlands. The authors found 

that 77% of patients undergoing hip fracture repair in the US hospital received opioids, 

whereas none did in the Netherlands hospital; 82% of US patients received opioids after 

undergoing ankle fracture repair versus 6% of Dutch patients. Similarly, a comparison of 

patients undergoing head and neck surgery at one US hospital versus a hospital in Hong 

Kong found that 87% of patients in the USA received opioid orders after surgery versus less 

than 1% of patients in Hong Kong.36 Comparison studies highlight persistent differences 

between the USA and other countries in patterns of acute opioid prescribing; physician 

surveys assessing approaches to acute pain management in the USA compared with Japan,37 

France,38 and the Dominican Republic39 have shown that reliance on opioids for acute pain 

management is greater in the USA than in other settings. While few data are available to 

elucidate the reasons for such cross-national differences, it is likely that similar factors to 

those identified as influencing international patterns of opioid prescribing, such as 

differences in provider training, concerns regarding opioid dependence and diversion, and 
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cultural attitudes towards pain management, are also likely to explain differences in 

postoperative opioid prescribing for specific procedures.40,41 Although little is known 

regarding international differences in actual pain experiences after surgery, available data 

suggest that country of treatment accounts for a negligible amount of variation in early 

(postoperative day 1) measures of satisfaction with pain treatment after accounting for 

patient-level and hospital-level effects.42 In a survey regarding satisfaction with overall 

management of postoperative pain, satisfaction was highly related to impressions of 

improvement and appropriateness of care, as well as participation in pain treatment 

decisions.42

Unnecessary prescribing

Studies8 suggest that opioid prescribing among US patients who undergo surgery can 

frequently be in excess of what is needed for pain control, with many receiving opioids that 

are not needed at all for adequate pain relief. Among 642 patients undergoing one of five 

outpatient surgeries at a US academic medical centre in 2015, Hill and colleagues43 

observed that 90·5% of patients received an opioid prescription at discharge, with substantial 

variation in the number of pills prescribed for a given procedure; for example, among 

patients undergoing open inguinal hernia repair, the number of pills prescribed ranged from 

15 to 120. A review of six studies published between 2011 and 2017, showed further 

evidence of widespread overprescribing of opioids among US patients who undergo surgery; 

Bicket and colleagues8 found that the proportion of patients reporting unused opioid tablets 

after surgery ranged from 67% to 92% across studies, with the overall proportion of unused 

tablets ranging from 42% to 71%.

Within the USA, studies on low-risk outpatients after surgery suggest that the amount of 

opioid dispensed for outpatient pain treatment after surgery has increased over time, even in 

the context of high baseline rates of opioid prescribing. In a national sample of US patients 

undergoing four low-risk surgical procedures (carpal tunnel repair, knee arthroscopy, 

laparoscopic cholecystectomy, and laparoscopic appendectomy), the percentage of patients 

who filled an opioid prescription after surgery increased from 2004 to 2012 for each 

procedure (figure). Although these data do not specifically show the causes of changes over 

time in postoperative prescribing, the average daily dose of opioid prescribed for 

postoperative pain increased by 13% across all procedures, with increases ranging from 8% 

for patients undergoing inguinal hernia repair to 18% for patients undergoing knee 

arthroscopy (figure).44 More recent data have shown decreases in the amount of opioids 

dispensed per capita in the USA between 2010 and 2015,45 which raises the possibility that 

earlier trends towards progressively higher rates of opioid utilisation after surgery might now 

be reversing.

Adverse outcomes related to overprescribing of opioids after surgery

Historically, research on the adverse effects of opioids in the perioperative period have 

focused on known shortterm side-effects such as respiratory depression, itching, nausea, and 

constipation.46 However, increasing attention has been paid to the relationship between 

postoperative opioid prescribing—particularly in the outpatient or after hospital discharge 
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setting—and prescription opioid misuse and diversion, the development of opioid use 

disorder, and opioid overdose

Association of postoperative opioid prescribing with opioid misuse and opioid use 
disorder

Panel 1 presents key terms related to adverse opioid-related behaviours; available data 

suggest an association between postoperative opioid prescribing practices and such 

behaviours. Brat and colleagues51 evaluated the association of postoperative opioid 

prescribing with indicators of new-onset opioid misuse and found that the total duration of 

the opioid prescription after surgery was strongly associated with an increased rate of 

misuse, with each refill associated with an increase in the rate of misuse. Although this study 

tried to exclude those with a history of opioid misuse, it is important to note that the 

observational design prevents firm conclusions regarding a causal link between the exposure 

and outcome, because predisposition to addiction or misuse may also play a causal, 

upstream role.

Postoperative opioid prescribing and risk of opioid diversion

Opioid diversion represents an important contributor to opioid misuse. For example, in a 

2015 survey of US adults, approximately 65% of those with opioid misuse in the previous 

year reported obtaining opioids from a source other than a physician’s prescription.9 Excess 

pills stored in homes have been identified as an important source of diversion to relatives or 

friends, or other parties through sale or theft.52,53 Overprescribing of opioids after surgery 

increases the likelihood that patients will have unused opioids after postoperative pain has 

resolved, with the potential to create opportunities for drug diversion. In a study54 of patients 

who underwent urological surgery, 58% of the opioids dispensed immediately after surgery 

were consumed; 67% of patients had surplus medication from the initial prescription, and 

91% of these individuals reported keeping this surplus medication at home. Similar data on 

excess pills have been reported after other low-risk surgery, such as dermatological surgery 

and hand surgery.55,56

Association of postoperative opioid prescribing with new prolonged opioid use

Since the development of opioid use disorder and related harms increase with greater 

degrees of opioid exposure and longer durations of opioid use,57–61 understanding the 

association between postoperative opioid use and the initiation of prolonged opioid 

prescribing carries potentially important implications for public health.50 However, such 

studies should be interpreted cautiously with regard to the insights they provide into such 

phenomena because many do not explicitly measure the incidence of opioid misuse or 

opioid use disorder via formal screening of enrolled participants or via presence of relevant 

diagnosis codes in administrative health databases. Moreover, no consensus currently exists 

as to what interval of prescribing should be used in defining new persistent, prolonged, or 

chronic opioid use. For the purposes of this Series, we will use the term prolonged opioid 

use as a generic term to describe any outcomes that identify extended use.

In one population-based study in Ontario assessing opioid-naive patients aged 66 years and 

older undergoing one of four low-risk procedures, Alam and colleagues59 observed a marked 
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association between the administration of opioids after surgery and prolonged opioid use as 

assessed at 1 year. Overall, 7·7% of previously opioid-naive patients were identified as 

receiving an opioid prescription at 1 year after surgery, and those patients who received 

postoperative opioids were 44% more likely to have a prescription at 1 year than were those 

who did not fill an early prescription. Subsequent work, also done in Ontario suggested 

potentially lower rates of new prolonged opioid use after surgery depending on the surgical 

population examined.63 Both of these studies used a cross-sectional assessment of opioid 

filling during these periods as proxies for prolonged opioid use, but neither study 

specifically assessed the opioid consumption over the interval examined; the absence of a 

control group that accounts for prevalent patterns of opioid prescribing in the general 

population limits inferences from either of these studies as to the causal relationship between 

postoperative prescribing and new prolonged opioid use.

Efforts to characterise variations in prolonged opioid use across different types of surgical 

procedures have produced conflicting results, which could relate to differences across 

studies in the definitions used for prolonged opioid use. Brummett and colleagues64 used 

prescribing claims data to compare the likelihood of receiving an opioid prescription 

between 90 and 180 days after surgery within a cohort of 36 177 opioid-naive adults from 

the USA aged 18–64 years; the percentages of patients receiving an opioid prescription at 

90–180 days were qualitatively similar for patients undergoing minor or major surgical 

procedures, ranging from 5·9% to 6·5%. Sun and colleagues65 observed variability across 

surgical procedures in the probability of new prolonged opioid use, defined as filling ten or 

more prescriptions or more than 120 days’ supply of an opioid within a year; among 641 

941 opioid-naive patients undergoing any of the 11 selected surgical procedures prolonged 

opioid use in the first preoperative year ranged from 0·12% for caesarean delivery to 1·41% 

for total knee arthroplasty.65 The low rate of new prolonged opioid use among women 

undergoing caesarean sections was also observed by other authors.66 The absence of 

differentiation between minor and major surgical procedures with regard to prolonged opioid 

use, as well as the variability between procedures observed by Sun and colleagues is 

consistent with observations that the size of the surgery is not a strong determinant of either 

acute or chronic postsurgical pain.33, 67–69

Factors associated with prolonged opioid use

Beyond specific surgical procedure, other patient factors identified as associated with an 

increased risk of prolonged opioid use included younger age, lower household income, 

specific comorbidities (eg, diabetes), and specific mental illness such as depression, which is 

then correlated with the use of specific drugs (eg, benzodiazepines and selective serotonin 

reuptake inhibitors) in the preoperative period (panel 2).63 Non-randomised evidence from 

prescription records in emergency department settings73 and mixed patient populations,74 

including patients who had surgery, have suggested that larger initial opioid prescriptions 

and longer duration of an initial prescription could be associated with subsequent transition 

to prolonged opioid use.59,70,74 However, another US study75 of patients who had surgery 

found no association between the total morphine equivalents provided in the initial 

prescription and the likelihood of a second prescription (refill) after surgery for patients 

undergoing a range of major and minor procedures.
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Because of the retrospective, observational design of available studies on determinants of 

new prolonged opioid use after surgery, the associations reported in these studies cannot be 

interpreted as causal in nature because of the potential for residual confounding, even after 

risk adjustment. For example, analyses based on health administrative data do not include 

data on differences in preoperative or postoperative pain symptoms between patients who 

did and did not fill opioid prescriptions after surgery.62 This represents an important 

potential limitation to studies that have found associations between initial exposure and new 

prolonged use because greater experiences of pain immediately after surgery could be 

associated with a greater likelihood of developing chronic pain.76 The prevalence of chronic 

postsurgical pain is not quantified in these studies.68,69 Finally, the role of hyperalgesia 

associated with opioid use in creating a cycle of perceived need for opioids over time is also 

not addressed in these studies.77

Strategies to mitigate inappropriate opioid prescribing and related adverse 

effects

Individual patient interventions

Concerns regarding overprescribing have led to a range of efforts in the USA and elsewhere 

to reduce prescribing after surgery. In settings with high rates of opioid use for acute pain 

treatment, multiple studies suggest the potential to reduce the quantity of opioids dispensed 

without compromising effective pain control—an essential component to ensuring high-

quality postoperative care. In a survey of patients who underwent caesarean delivery at six 

academic medical centres in the USA, Bateman and colleagues78 observed no association 

between quantity of opioids dispensed and measures of patient satisfaction, the need for 

refills, or pain scores at 2 weeks; yet there was a direct correlation between the quantity 

dispensed and consumed and the rate of opioid related side-effects. Similarly, Lee and 

colleagues79 found no association between hospitals’ mean quantity of oral morphine 

equivalents dispensed after surgery and reported pain scores on standardised surveys of 

patient satisfaction.

Building on this work, one focus of interventions is a model of shared decision making that 

incorporates efforts to educate patients about appropriate expectations for pain control after 

surgery20 and the risks and benefits of opioid pharmacotherapy. Prabhu and colleagues80 

developed and tested a shared decision-making tool for opioid prescribing after caesarean 

delivery. The tool provided information on the expected patterns of pain resolution and 

outpatient opioid consumption, risks and benefits of opioids and alternatives, and 

information about how to dispose of leftover medications. After the shared decision-making 

session, the patient selected the number of tablets they wanted to be prescribed, up to a limit 

of 40 tablets of oxycodone 5 mg. Testing this approach in 50 patients, the median number of 

tablets patients chose was half of the usual amount prescribed.80 Despite this, 90% of 

patients reported being satisfied or very satisfied with their pain management, and only 8% 

of patients required refills of prescriptions.

Studies on the correlation of predischarge opioid prescribing with use after discharge also 

suggest the potential for alternative approaches to individualising opioid prescribing after 
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surgery. Chen and colleagues81 identified that 36% of patients from a surgical cohort 

received no opioids in the 24 h before discharge; yet 46% of this group were prescribed 

opioids at the time of discharge. Similarly, a study82 of an enhanced recovery programme 

after surgery for patients who underwent colorectal surgery was highly effective in 

decreasing intraoperative opioid use; however, the frequency of opioid prescribing at the 

time of discharge was not greatly affected by the programme, with opioids commonly being 

prescribed at discharge even to patients who had low levels of opioid use over the final 

portion of their hospital stay, showing the potential importance of focusing on prescribing 

practices at discharge. Hill and colleagues83 observed similar patterns in a sample of patients 

undergoing a range of surgical procedures, estimating that by using an algorithm that 

couples the dose dispensed at hospital discharge to opioid consumption in the previous day, 

the total number of opioids pills prescribed could be decreased by 40% while still meeting 

the home opioid treatment requirements for 85% of patients. Further prospective testing of 

these interventions is required to assess their potential effects on prescribing and health in 

practice.

Alongside efforts to tailor opioid dispensing, an additional focus of interventions has been 

the use of opioidsparing or even opioid-free approaches to anesthesia and analgesia.84 These 

include non-opioid systemic medications such as acetaminophen, gabapentin, or non-

steroidal anti-inflammatory drugs, or regional anaesthetic techniques (eg, epidural catheters 

and peripheral nerve blocks).85–87 These approaches are particularly recommended for the 

perioperative care of the subset of patients who might be on preoperative opioids, although 

data to support this approach are sparse.88,89 Outside of the surgical context, emerging 

evidence has emphasised the potential for effective treatment of even severe pain without 

opioids. For example, a study90 of patients presenting to emergency departments with 

moderate to severe acute extremity pain found no meaningful differences in pain reduction 

at 2 h among patients randomly allocated to receive ibuprofen and acetaminophen versus 

patients receiving one of three combinations of acetaminophen plus an opioid.

To date, studies on the effect of opioid-sparing approaches on prolonged opioid use have 

reported mixed results. In a large cohort of patients undergoing open abdominal surgical 

procedures, Ladha and colleagues91 examined the effect of perioperative epidural placement 

on the time to opioid discontinuation after discharge. After controlling for a range of 

confounders, they observed no effect of epidural placement on prolonged opioid use. 

Similarly, in patients undergoing either total knee or shoulder arthroplasty, Sun and 

colleagues92,93 did not find an association between the use of peripheral nerve blocks and 

prolonged opioid use. By contrast, in a randomised controlled trial by Hah and colleagues94 

in patients undergoing orthopaedic, thoracic, and general surgeries, perioperative gabapentin 

was associated with a modest increase in the rate of opioid cessation after surgery (hazard 

ratio 1·24, 95% CI 1·00–1·54). One potential explanation for the modest or negligible effect 

observed in these studies could be that discharge opioid prescribing behaviours for inpatients 

who undergo surgery inadequately incorporate information on pain or opioid requirements 

over the course of the hospital stay.81 Future efforts to maximise the potential for 

multimodal analgesia approaches to affect postoperative opioid use might require pairing 

them with tailored approaches to opioid prescribing for individual patients at the time of 

discharge.83
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Opioid overdose following hospital discharge after surgery is relatively rare, but the risk is 

substantially elevated above baseline levels.95 The increase is greatest among patients on 

high doses of opioids preoperatively (≥50 morphine equivalents daily).96 Opioid overdoses 

can be reversed through the administration of naloxone, which is an opioid antagonist. Many 

states in the USA passed laws in recent years to increase the accessibility of naloxone, 

including allowing dispensing of the medication without prescriptions,97 and programmes to 

distribute naloxone appear to decrease rates of overdose in communities.98 However, the 

utility of dispensing naloxone to postoperative patients has not been well defined and is an 

important topic for future research.

Hospital or health system interventions

Several studies show the steps taken at the individual health system level in the USA to 

directly address opioid overprescribing. For example, Hill and colleagues83 formulated local 

guidelines for postoperative opioid prescribing for five common outpatient procedures 

(partial mastectomy, partial mastectomy with sentinel lymph node biopsy, laparoscopic 

cholecystectomy, laparoscopic inguinal hernia repair, and open inguinal hernia repair) and 

encouraged the use of acetaminophen and non-steroidal anti-inflammatory medications 

instead of opioids.99 This intervention decreased the quantity of opioids prescribed by 

surgeons by 53%, with repeat opioid prescriptions required by only 0·4% of patients.

Other approaches leverage established principles of behavioural economics to use default 

prescribing options to nudge physicians towards more appropriate prescribing targets. 

Several studies in non-surgical settings have evaluated the use of setting default quantities 

for commonly prescribed opioids as a way of encouraging judicious prescribing.100,101 In 

the context of perioperative prescribing, Chiu and colleagues102 found marked decreases in 

both the number of opioid pills prescribed and total morphine equivalents prescribed after 

ten common surgical procedures in one large urban health system when the default number 

of pills on all electronic opioid prescriptions was lowered from 30 to 12. Notably, this 

change occurred without either a corresponding increase in the rate of opioid refills among 

patients who underwent surgery or a decrease in prescriptions for quantities smaller than the 

default level.102

Other interventions have targeted the disposal of leftover opioids.103,104 Hasak and 

colleagues104 found that providing patients who underwent surgery with a brochure 

describing how to properly dispose of opioids and locate take-back locations resulted in an 

increase in the frequency with which patients disposed of leftover medication. Because of 

the importance of leftover medication as a source of opioids that are misused, additional 

studies of behavioural interventions to encourage disposal are indicated.

Because of the known relationships between depression, anxiety, and catastrophising and 

chronic postsurgical pain and persistent opioid use,65,71,105 there can be opportunities to 

provide psychiatric support that could affect postoperative opioid use.106 One model of this 

is a multidisciplinary programme that incorporates psychological support as part of a 

broader platform of interventions to prevent chronic postsurgical pain.107,108 Preliminary 

data from this approach show reductions in opioid use and pain interference and reductions 

in depressed mood.109 Because of the prevalence of mood disorders in the general 
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population,110 such interventions may be a key to improved outcomes; they might also be 

helpful for support of patients with preoperative opioid use, who can present specific 

challenges with regard to postoperative care.108

Improving practice guidelines

A key historical challenge to improving opioid prescribing for patients who undergo surgery 

on a large scale has been an absence of consensus regarding appropriate prescribing targets 

for individual patients or populations. Drawing primarily on evidence from the emergency 

medicine literature, the 2016 Centers for Disease Control and Prevention Guideline for the 

Prescribing of Opioids111 stated that for most acute pain conditions, 3 days of opioid 

treatment or less should be adequate, and more than 7 days of treatment is rarely needed 

(although postsurgical prescribing was noted to be beyond the scope of these guidelines).

In the USA, multiple groups have since worked to develop prescribing recommendations 

that are procedure specific using data on medication refill claims and patient surveys. Using 

pharmacy claims for approximately 200 000 US patients, Scully and colleagues112 

recommended optimal prescribing durations for postoperative opioids of 4 to 9 days for 

general surgery procedures, 4–13 days for women’s health procedures, and 6–15 days for 

musculoskeletal procedures on the basis of the observed median prescription length and the 

nadir of the modelled probability of obtaining a refill after the initial prescription. In a 

separate effort, investigators from the University of Michigan’s Opioid Prescribing 

Engagement Network (OPEN) published recommended prescribing regimens for 

postoperative opioids; OPEN recommendations define an upper limit for postoperative 

opioid prescribing defined as the amount required to meet or exceed self-reported 

postoperative opioid use in 75% of patients based on surveys of postoperative pain and 

opioid consumption (table).113,114 The creation of protocolised, procedure-specific upper 

limits for opioid prescriptions could help to depersonalise the processes around 

postoperative pain management,115 preserving the patient-doctor therapeutic alliance when 

patients request inappropriately large quantities.

Policy interventions

Limiting the duration of initial opioid prescriptions for acute pain indications has been the 

focus of several policy initiatives. After the 2016 CDC guidelines, multiple US states 

implemented legislation limiting first-time opioid prescriptions to a 7 day supply.116–118 A 

substantial challenge to this approach, which might compromise the effect of these policies, 

is that there is no clear definition of what constitutes a day’s supply after most surgical 

procedures. Therefore, a 7 day supply could represent a very large amount of medication if 

the physician assumes that the patient takes a dose at regular intervals for all 7 days (eg, two 

tablets every 4 h for 7 days would result in a prescription for 84 pills).83 Imposing 

prescription limits also has the potential to result in an inadequate supply for some patients, 

and systems need to be in place to insure timely access to additional opioids when needed. 

One possible support solution is the implementation of electronic prescribing of opioids that 

allows physicians to write for additional opioids remotely.119

Neuman et al. Page 10

Lancet. Author manuscript; available in PMC 2020 April 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Other policy initiatives aimed at reducing opioid-related harms have also gained traction. 

Prescription Drug Monitoring Programs (PDMPs) are databases that contain patient-level 

information on filled prescriptions for controlled substances. These are now available in 

nearly all US states, although requirements vary regarding their use.116 They are useful for 

detecting patients who are seeking opioid prescriptions from multiple different physicians or 

who are co-prescribed medications that increase the risks associated with opioids, such as 

benzodiazepines. Some studies have reported an association between the implementation of 

PDMPs and a reduction in overall opioid prescribing, but data are mixed.120–122 In patients 

who underwent surgery, the use of PDMPs might have particular utility in the early detection 

of patients transitioning to unintended prolonged use. Other policy initiatives have targeted 

reducing the supply of leftover medication in communities. These initiatives include 

introducing secure medication disposal boxes (drop-boxes) in medical facilities, law 

enforcement offices, or pharmacies,123,124 and drug take-back events.125 Aligned with such 

initiatives are public outreach efforts, such as the Rx Awareness campaign126 by the US 

Centers for Disease Control and Prevention and the The Truth About Opioids campaign,127 

by the US Truth Initiative—both rely on a combination of digital and traditional media 

approaches to raise awareness about the risks associated with opioid analgesics and 

discourage inappropriate use.

Health-care payers have also begun to initiate programmes to address overprescribing of 

opioids.128 The Centers for Medicaid and Medicare Service, which administers public 

insurance programmes in the USA, implemented numerous programmes that focused on this 

issue, including developing national quality improvement networks and sending letters to 

physicians who prescribe opioids at higher levels than do their peers. Their recently released 

roadmap to address the opioid epidemic highlights plans for further work to identify and 

curb overprescribing of opioids and to encourage the use of effective non-opioid pain 

treatments.129

There is also growing recognition of the need to improve medical student education on 

opioid prescribing. One study130 has noted a relationship between medical school rank of 

schools where physicians received their degrees and opioid prescribing practices. The study 

showed that physicians trained at the lowest ranked US medical schools prescribed nearly 

three times as many opioids per year as did physicians trained at the top school, raising the 

possibility of education-based interventions to improve opioid prescribing. However, it is 

important to note that the finding was most pronounced for primary care physicians and less 

so for surgical specialists. Government agencies have recognised the importance of 

improving medical curricula on prescription opioid use. For example, in Massachusetts the 

Department of Public Health co-led a working group with representatives from the state’s 

medical schools to define core competencies related to prescription drug misuse.131

Conclusion

Global increases in prescription opioid use over the past decade, along with an epidemic of 

opioid misuse and related harm, have led to a recognition of opioid overprescribing in the 

postoperative setting as a pronounced problem in some countries, with serious potential 

adverse consequences for public health. In settings where opioid overprescribing after 
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surgery appears to be common, such as the USA and Canada, efforts are ongoing to identify 

and implement effective interventions at the patient level, health system level, and policy 

level to discourage excess opioid prescribing and prevent related misuse and diversion. For 

countries in which access to opioids is limited but expanding, the experiences described in 

this Series show the importance of establishing and implementing evidence-based standards 

to encourage responsible opioid prescribing while also promoting effective pain 

management for patients after surgery.
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Panel 1:

Key terms describing opioid-related outcomes

Prescription opioid misuse

Use of a prescription opioid medication in a manner or dose other than directed by a 

physician. Prescription opioid misuse done with the intent to feel euphoria is sometimes 

referred to as prescription opioid abuse.47

Opioid use disorder

A medical condition characterised by a problematic pattern of prescription or illicit 

opioid use that causes clinically significant impairment or distress.48

Opioid diversion

Transfer, by any means, of a legitimately prescribed opioid medication to a party other 

than the individual to whom it was originally prescribed.49

New or unintended prolonged opioid use

Receipt of opioids via prescription or diversion over an extended period of time among 

individuals not previously using opioids, with or without a formal diagnosis of opioid 

misuse or opioid use disorder; various time windows have been used in the literature for 

defining new or unintended prolonged opioid use.50
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Panel 2:

Selected risk factors associated with prolonged opioid use after surgery*

System risk factors

• Type of surgery63,65

• High dosage of prescriptions70

• Longer duration of initial prescription70

Patient risk factors

• Age65 (aged 50 years or older)

• Sex65 (male)

• Household income63 (lower)

• Specific comorbidities63–65,71 (diabetes; heart failure; pulmonary disease)

• Mood disorders65,71 (depression)

• Preoperative opioid use72

• Early postoperative opioid use62

• Specific preoperative medications63,65,66 (benzodiazepines; antidepressants; 

ACE inhibitors)

• Preoperative history of drug abuse64–66

• Preoperative tobacco use64,66

• Preoperative pain disorders64,66

*Variable definitions for prolonged opioid use—see specific references.
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Figure: Increasing prescribing of opioids after surgery in the USA
Changes in patterns of postoperative opioid prescribing between 2002 and 2012 for four 

common low-risk procedures among 155 297 US adults who had private insurance and did 

not use opioids 6 months before surgery. (A) The percentage of all patients filling any opioid 

prescription within the first 7 days after surgery by year and procedure type. (B) The average 

amount of opioid pain medication received in morphine equivalents among those filling a 

prescription by year and procedure type.44
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Table:

Michigan Opioid Prescribing Engagement Network postoperative opioid prescribing recommendations for 

surgery among patients without previous opioid use (selected)108

Maximum recommended tablet count (oxycodone 5 mg or 
hydromorphone 2 mg)

Laparoscopic cholecystectomy 10

Laparoscopic appendicectomy 10

Inguinal or femoral hernia repair (open or laparoscopic) 10

Open incisional hernia repair 10

Laparoscopic colectomy 15

Open colectomy 15

Ileostomy or colostomy creation, re-siting, or closure 15

Open small bowel resection or enterolysis 20

Thyroidectomy   5

Vaginal hysterectomy 15

Laparoscopic or robotic hysterectomy 15

Abdominal hysterectomy 15

Breast biopsy or lumpectomy alone   5

Lumpectomy with sentinel lymph node biopsy   5

Sentinel lymph node biopsy alone   5

Simple mastectomy with and without sentinel lymph node biopsy 20

Modified radical mastectomy or axillary lymph node dissection 30

Wide local excision with and without sentinel lymph node biopsy 20
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