
Background: Opioid medications are frequently used effectively for analgesia in acute settings, 
however, they are associated with dependence and addiction, and were implicated in 47,600 
American fatalities in 2017. Evidence suggests that despite guidelines and professional body 
recommendations, acute prescribing remains highly variable. Educational interventions targeting 
prescribers have potential to optimize prescribing in-line with evidence-based best practice. 

Objectives: To identify the objective impacts of education interventions on opioid prescribing in 
the acute care setting.

Study Design: A systematic literature review.

Setting: The electronic databases MEDLINE, Embase, and Cochrane for works published until 
December 31, 2018. Bibliographies of relevant studies and the gray literature were also searched.

Methods: Databases were searched for interventional studies (clinical trials and pre- and 
poststudies). Studies describing an educational intervention delivered to clinicians and reporting at 
least one objective measure of opioid use in the acute care setting were included. Studies reporting 
only subjective outcomes and those focused on chronic pain or set in primary care were excluded. 
Two reviewers (RB, TB) extracted data and assessed the quality of included studies using the Downs 
and Black Tool.

Results: Nine studies met inclusion criteria; all used pre- and postdesigns. Three studies described 
stand-alone education, and the others described multifaceted interventions. All 9 interventions 
significantly reduced at least one of the following: high-risk agent use including meperidine 
use by up to 71%; total or daily dosage of opioids at discharge, including median morphine 
milligram equivalence (MME) from 90 mg to 45 mg per patient; and quantity of medications such 
as oxycodone supplied to patients, halved in one study from 6,170 expected to 2,932 supplied 
tablets. No increase in pain complaints or prescription refill requests were reported in those studies 
assessing these outcomes. The longest study examined prescribing 15 months after education 
delivery, reporting sustained practice changes. 

Limitations: Overall study quality was fair to poor. Significant heterogeneity in settings, 
patient groups, methodologies, and outcomes prevented pooled quantitative analysis. No studies 
examined all available opioid agents or formulations. 

Conclusions: These findings support prescriber education as an effective strategy to reduce 
opioid use and optimize prescribing in acute settings. Further research, particularly high quality 
randomized studies, describing the impact of education on all available opioid formulations and 
total MME is required. Reviewing the existing literature has offered useful models that can be 
implemented to improve care with opioid prescribing in acute settings. 

Key words: Opioids, education, physician education, prescriber education, opioid education, 
opioid prescribing, systematic review, prescriptions, prevention
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Search Strategy and Study Selection
MEDLINE, Embase, and Cochrane Library were 

searched using keywords and database-specific subject 
headings: ((continuing medical OR medical OR profes-
sion* OR nurs* OR pharmac*) education) AND (opioid* 
OR opioid analgesi*) AND (prescrib* OR physician 
practice patterns OR drug utilization)). The search strat-
egy is described in Supplement 1. Hand searching was 
used to find additional articles, and the gray literature 
was appraised using the Canadian Agency for Drugs 
and Technologies in Health searching tool (41). Titles 
and abstracts were screened for 557 identified articles 
meeting eligibility criteria. Among these, 21 articles 
were selected for full assessment, and 9 studies were 
selected for inclusion into the review according to in-
clusion criteria (Fig. 1). 

This review protocol was registered in the PROS-
PERO international prospective register of systematic 
reviews (ID-CRD42018112452), which has been updated 
to reflect review completion.

Quality Assessment
Two independent reviewers (RH, TB) evaluated 

study methodology and reporting quality using the 
Downs and Black Checklist for assessing both random-
ized and nonrandomized health care intervention stud-
ies (42). Using the Downs and Black Checklist, studies 
were assigned a score out of 29 based on the following 
domains: Reporting, External Validity, Bias, Confound-
ing, and Power, with studies judged to be excellent (> 
25), good (20-25), fair (15-19), and poor (< 15). This tool 
was selected because of the mix of study methodolo-
gies anticipated, including pre/post and other nonran-
domized designs.

RESULTS 
Nine studies were identified for inclusion: 6 studies 

were conducted in the United States and 3 studies took 
place in Australia. Study characteristics are described in 
Table 1. Two multicenter studies were conducted in the 
emergency department (ED) (43,44); 2 further single-
site studies were based in the ED (45,46). The remaining 
5 single-site studies took place in various hospital set-
tings: one in trauma service, one in hand surgery, one 
in outpatient surgery, and 2 in the broader inpatient 
environment (47-51).

Study Quality
Overall, study quality was poor to fair; all studies 

used a pre- and postintervention methodology, with 2 

OOpioid misuse and overdose is an emerging 
problem, with 400,000 opioid-related deaths 
in the United States between 1999 and 

2017, including 47,600 in 2017 (1,2). Although many 
of these figures are led by substances including illicitly 
manufactured fentanyl and heroin, there is concern 
regarding the role of prescription opioids in fatalities 
and in the potential transition from medical to illicit 
opioid use. Opioid analgesics are a mainstay of acute 
pain management postsurgery or injury: up to 92% of 
surgical patients are discharged with opioids (3,4). With 
opioids associated with tolerance and dependence, 
opioid use after injury or surgery can evolve into chronic 
use: patients prescribed opioids after low-risk surgery 
are 44% more likely to be using opioids one year later 
than those prescribed no opioids (5-12). 

It is essential that acute opioid prescribing is opti-
mized to reduce the risk of potential long-term addic-
tion, while ensuring acute pain remains well-managed 
(13-15). Evidence-based guidelines have been devel-
oped by bodies including the American Pain Society, 
Centers for Disease Control and Prevention (USA), and 
the American Society of Anesthesiologists, and many 
health care organizations have developed internal poli-
cies or interventions (16-23).

However, evidence suggests prescribing remains 
highly variable, leading to calls for improved prescrib-
ing through a range of approaches including better 
opioid education in medical training (24-33). Targeted 
education has been shown to improve prescribing ac-
curacy and optimize antimicrobial use among junior 
clinicians (34-37). In contrast, many opioid education 
studies have taken place in primary care or report 
subjective outcomes such as participant satisfaction or 
“preparedness” (38-40). This review evaluated objec-
tive impacts of opioid education in acute settings.

METHODS

Eligibility Criteria
English-language articles were included if they 

reported any interventional design to describe an edu-
cational intervention to optimize opioid prescribing in 
an acute setting up until December 31, 2018. Included 
studies reported at least one objective outcome measur-
ing medication use or prescribing. Excluded were non-
interventional studies and those targeting patients only 
or describing interventions without education. Studies in 
nonacute settings were excluded, as were those focusing 
on palliative or chronic pain, or substance use disorder.
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Fig. 1. PRISMA flow diagram of  article identification and selection.
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studies employing a control group. Quality issues with 
internal validity including confounding and selection 
bias were identified. No studies randomly allocated 
the intervention or applied blinding to patients, data 
collection, or assessment of outcomes. Few studies re-
ported multivariate analyses or described confounders 
such as prehospital opioid use or risk factors for opioid 
misuse including substance use disorder or psychiatric 
comorbidity. Four studies reported a priori sample size 

calculations (43,45,46,50). External validity and report-
ing quality were otherwise satisfactory.

Interventions
Three studies described stand-alone education 

interventions (46,47,49). All involved the delivery of 
face-to-face education, however, the duration and 
frequency differed from a 5-minute one-off session 
to a one-hour bimonthly session (46,47).
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Six studies described face-to-face 
education within multifaceted interven-
tions, incorporating other responsible 
prescribing strategies including new 
guidelines or consensus recommenda-
tions, continuous auditing and individu-
alized feedback, and changes to com-
puterized provider order entry (CPOE) 
systems including standardizing supply 
quantities or generating alerts for high-
dose orders (43-45,48,49,51).

All the education interventions 
were supported by visual, written, or 
online reference materials. Many took 
place within existing education delivery 
structures such as hospital grand rounds, 
journal clubs, or case presentations. 
Education was delivered to a range of 
professionals including medical interns, 
residents, fellows and consultants, 
pharmacists, and nursing staff with pre-
scribing responsibilities including nurse 
practitioners and physicians’ assistants. 

Two studies reported attendance: 
Ury et al (50) reported that 100% of 
house clinicians attended at least one 
session, with 83% of staff attending 
the full 10-session pain management 
course, and Lester et al (51) reported 
that sessions were mandatory for house 
physicians.

Outcomes are reported in Table 2 
and may be separated into 2 categories: 
evaluating in-hospital use of opioid 
medications and evaluating the prescrib-
ing and supply of opioids on discharge.

In-Hospital use of Opioid 
Medications

Five studies measured the use of 
opioid medications in the inpatient set-
ting; 3 focused on meperidine. 

Ury et al (50) implemented a case-
based pain management curriculum 
for medical residents of a private US 
teaching hospital. The intervention was 
associated with a significant reduction 
in meperidine use from 10.4% of medi-
cal service patients to 6% (P = 0.03), 
with no change observed in the control 
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group of rehabilitation and neurology patients (11.0 vs. 
11.8%; P = 0.85). Multivariate analysis demonstrated 
the odds of meperidine use was 45% lower in the study 
group postintervention (odds ratio, 0.55; 95% confi-
dence interval (CI), 0.32 to 0.96).

Following in-services by pharmacists to medical 
and nursing staff, along with continuous auditing 
and feedback, Taylor et al (45) detected a significant 

reduction in the proportion of Australian ED patients 
receiving parenteral opioids who received meperidine 
(6.3% to 1.5%; P < 0.001), and a reduction in the total 
proportion of parenteral opioid doses given that were 
meperidine (P < 0.001). In the Kaye et al (44) Australian 
multicenter study of 23 study hospitals and 12 control 
institutions, drug use evaluation was used to measure 
meperidine use following education interventions using 

Table 2. Outcomes of  interest for included studies.

First author, pub 
year

Outcomes of  interest Results

Donaldson 2017(46) Median discharge oxycodone (dose x 
quantity, mg) per patient

Total opioid prescriptions written

100 mg  50 mg per patient (P = 0.04) 

No sig difference*

Kaye 2005 (44) % change in meperidine use

% change in morphine, tramadol, ketorolac, 
fentanyl use 

12 months: intervention 62%  vs control 56%  (P < 0.001) 
18 months: 71%  vs 64%  (P < 0.001) 

12 months: morphine 47%  vs 22% ; tramadol 53%  v 39%  
ketorolac/ fentanyl minimal throughout*

Taylor 2007 (45) % parenteral opioid doses, meperidine 

% patients given opioids, meperidine 

% ED patients given parenteral opioid 
(morphine/meperidine)

7.2%  1.7% (P < 0.001)

6.3%  1.5% (P < 0.0001)

11.8%  11.4% (P < 0.001)

Gugelmann 2013 
(43)

% patients receiving opioid discharge packs

% ‘high-risk’ patients receiving opioid 
discharge packs

ED 1: 4.8  2.1%, absolute reduction 2.7% (95%CI 1.8 to 3.6). 
ED 2: 13.9  8.4%, absolute reduction 5.5% (95%CI 4.6 to 6.3). 

≤65 years: 19.3%  12.2%; psychiatric comorbidity: 19.4% 12.2%; chronic 
pain: 23.7%  15.1%

Hill 2017 (49) Mean number tablets on discharge (5 
surgeries)

Expected vs prescribed pills 

PM: 19.8  5.1; PMSLN: 23.7  9.6; LC: 35.2  19.4; LIH: 33.8  19.3; 
OIH: 33.2  18.3 (all P < 0.0003)

Expected 6170  actual 2932, 53% reduction (post only)
Lester 2017 (51) % parenteral orders using IM route

% high dose orders:
 Hydromorphone ≥2mg
 Morphine ≥4mg
 Fentanyl ≥100mcg

 3.6% (P < 0.0001)

 5.2% (P = 0.017)
 4.9% (P < 0.0001)
 2.1% (P = 0.016)

Oyler 2018 (47) Discharge daily MME

% discharged with no opioids

% inpatient use LA opioids 

Overall: 90 mg  45 mg (P < 0.001); opioid-naïve: 90 mg  45 mg (P < 
0.001); opioid-tolerant: 60 mg  75 mg (P = 0.02).

9%  12.7% (P = 0.087)

35.3%  16.5% (P < 0.001)
Stanek 2015 (48) % change discharge quantities (4 surgeries) GCE:  48% (P = 0.02); MCP ORIF:  20% (P = 0.04); DCR:  39% (P = 

0.33); TFR:  15% (P = 0.45) 
Ury 2002 (50) % patients prescribed meperidine Intervention 10.4%  6.0% (P = 0.03) vs control 11%  11.8% (P = 0.85)

OR 0.55 (95%CI: 0.32 to 0.96) post-intervention
*exact numbers not reported; OR: odds ratio; ED: emergency department; MME: morphine milligram equivalence; IM: intramuscular; PM: partial 
mastectomy; PMSLN: partial mastectomy with sentinel lymph node biopsy; LC: laparoscopic cholecystectomy; LIH: laparoscopic inguinal hernia 
repair; OIH: open inguinal hernia repair; GCE: ganglion cyst excision; MCP ORIF: metacarpal open revision of fracture; DCR: dorsal compart-
ment release; TFR: trigger finger release
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local opinion leaders and continued audit and feedback 
cycles. Meperidine use was decreased in the interven-
tion group by 62% at 12 months compared to 56% in 
the control group (P < 0.001). At 18 months, 7 months 
following the last audit cycle, there was a total reduc-
tion of 71% compared to 64% in the control group (P < 
0.001). In both ED studies, morphine use increased dur-
ing the study period, whereas tramadol use decreased 
in the Taylor et al (45) study and increased in the Kaye 
et al (44) study. Other agents were not reported.

In the inpatient setting, Lester et al (51) reported 
a 3.6% reduction in the use of intramuscular opioids 
(P < 0.001), high-dose hydromorphone (≥ 2 mg, –5.2%; 
P = 0.017), and high-dose morphine (≥ 4 mg, –4.9%; 
P < 0.001) following a 4-year multifaceted interven-
tion. Directed by a new pain management committee, 
compulsory workshops and lectures were delivered to 
house physicians, incorporating feedback and qualita-
tive findings toward continuous intervention improve-
ment. An increase in high-dose fentanyl use (≥ 100 mcg, 
+2.1%; P = 0.016) was reported. The use of the included 
medications at lower dosages, and evaluation of other 
opioids or formulation such as oral oxycodone or tra-
madol were not reported.

Oyler et al (47) examined the effects of bimonthly 
lectures for surgical residents and pharmacist presenta-
tions at quality assurance meetings on both inpatient 
and discharge prescribing within a hospital trauma ser-
vice. A significant reduction was reported in inpatients 
receiving long-acting opioids postintervention (35.3 vs. 
16.5%; P < 0.0001) or intravenous patient-controlled 
analgesia (PCA; 39.4 vs. 17.9%; P < 0.0001); however, of 
those who did not receive PCA, median daily morphine 
milligram equivalence (MME) was higher (51 vs. 57 mg; 
P < 0.0001).

All of the studies evaluating inpatient opioid use 
reported significant changes including reductions in 
meperidine use, reductions in high-dose morphine, 
hydromorphone, and intramuscular opioid use, and 
reductions in long-acting opioid or PCA use after edu-
cation interventions. 

Prescribing and Supply of Opioid Medications 
at Discharge

Five studies examined the prescribing and supply 
of opioids at acute care discharge. 

Donaldson et al (46) evaluated oxycodone quanti-
ties supplied from an Australian ED, multiplying the 
dosage and number of units supplied to calculate the 
total amount supplied per patient. A statistically signifi-

cant reduction was demonstrated from median 100 mg 
to 50 mg of oxycodone per patient (P = 0.04) following 
an education-only intervention delivered by ED physi-
cians and pharmacists, with no difference in overall 
number of oxycodone prescriptions written. 

In another ED study, Gugelmann et al (43) ex-
amined the use of prepackaged discharge analgesia 
packs, containing a set quantity of an oxycodone/
acetaminophen combination medication, after stag-
gered delivery of education bundles to 2 US EDs. One 
department received education in grand rounds plus 
computerized alerts at point-of-prescribing with risk 
reminders and suggested nonopioid alternatives. The 
second ED received education at grand rounds, journal 
clubs, and both formal and informal discussions, as well 
as computer alerts. The smaller bundle was associated 
with an absolute reduction in discharge pack prescrib-
ing of 2.7% (95% CI: 1.8, 3.6); the full bundle resulted 
in a reduction of 5.5% (95% CI: 4.6, 6.3). In addition, 
the provision of packs to patients deemed to be high 
risk of opioid misuse also reduced (< 65 years 19.3 vs. 
12.2%; psychiatric comorbidity 19.4 vs. 12.2%; chronic 
pain 23.7 vs. 15.1%). Changes were sustained 8 months 
following the rollout; opioid prescribing outside of the 
discharge packs was not assessed. 

Two US studies examined the number of tablets 
supplied postsurgery after development of procedure-
specific recommendations, with education provided to 
clinicians at grand rounds, surgery meetings, and resi-
dent forums. Hill et al (49) demonstrated a significant 
reduction in tablets supplied after 5 outpatient proce-
dures in opioid-naive patients (partial mastectomy, par-
tial mastectomy with lymph node biopsy, laparoscopic 
cholecystectomy, laparoscopic inguinal hernia repair, 
open inguinal hernia repair; all P < 0.0003). Total num-
ber of pills supplied postintervention was compared 
with the number expected without the intervention, 
with a demonstrated reduction of 53% (6,170 expected, 
2,932 supplied). Stanek et al (48) demonstrated a 15% 
to 48% reduction in prescription size after 4 hand sur-
geries; 2 were statistically significant (wrist cyst excision 
P = 0.02; metacarpal fracture surgery P = 0.04; dorsal 
compartment release P = 0.33; trigger finger release P = 
0.45). Follow-up evaluation at 15 months demonstrated 
sustained reduction in the Stanek et al (48) study.

In addition to inpatient prescribing, Oyler et al 
(47) evaluated the daily opioid dose prescribed at 
discharge for trauma patients. Following the interven-
tion, median discharge MME halved from 90 mg to 
45 mg per patient (P < 0.001). When opioid-naive and 
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opioid-tolerant patients were separated, the reduction 
remained significant for opioid-naive patients; median 
MME increased for opioid-tolerant patients (60 to 75 
mg per patient; P = 0.02). There was a nonsignificant 
increase in the total proportion of patients discharged 
without opioids (9% to 12.7%; P = 0.08).

In the 5 studies examining discharge medications, 
significant reductions were reported in both the quan-
tity of tablets and the daily and total dosage of opioid 
medication supplied on discharge following education 
interventions.

Adverse Outcomes
Two studies examining discharge medication evalu-

ated requests for additional medication (refill requests) 
as a follow-up measure for uncontrolled pain. Despite 
significant reductions in discharge prescribing, neither 
Stanek et al (48) nor Hill (49) et al detected an increase 
in refill requests. One inpatient study evaluated patient 
complaints and reported no increase in pain-related 
complaints after the intervention (43). 

DISCUSSION 
This systematic review identified 9 studies report-

ing objective outcomes following education interven-
tions to reduce opioid prescribing. The included studies 
all demonstrated how education delivered to clinicians 
can successfully optimize various aspects of opioid 
prescribing including choice of opioid, dosing, routes, 
and quantities supplied. Different acute clinical set-
tings included the ED, inpatient ward, and outpatient/
day surgery setting. Outcomes included proportion 
of inpatient orders, quantity of tablets supplied, and 
discharge amounts expressed as MME, making compari-
sons between trials difficult. Previous reviews describe 
similar issues comparing overall effectiveness of other 
educational interventions on practice (34,35,52). De-
spite these challenges, this review demonstrates that 
education can significantly reduce opioid prescribing 
both in hospital and on discharge and identifies several 
themes regarding education interventions to change 
opioid prescribing practice. 

In the majority of studies included, education was 
provided as part of a multifaceted intervention. This is 
supported by the literature; in a 2012 review of edu-
cation interventions to optimize overall hospital pre-
scribing, Brennan and Mattick (35) reported that only 
7 of 64 included studies that described education-only 
interventions. The use of multiple concurrent strategies 
to inform, support, and facilitate practice change may 

be more effective than a single strategy; education 
may be used to present or reinforce new guidelines, 
whereas computerized decision support tools prompt 
and enable best practice, or restrict prescribing within 
preset limits (34,53). The implementation of multiple 
strategies simultaneously makes evaluation of only the 
education facet impossible. The generalizability of the 
6 studies describing multifaceted interventions may be 
weakened if the full complement of strategies is not 
implemented. Similarly, studies describing computer-
ized decision support made use of existing electronic 
medication management and CPOE systems, and there-
fore are not applicable to all institutions. 

Three studies reported significant reductions in 
prescribing after education-only interventions, includ-
ing a 50% decrease in median discharge quantity or 
dose, and 45% lower odds of receiving meperidine. 
This demonstrates that education can still effectively 
influence prescribing patterns in the absence of other 
tools, adding to findings reported by previous reviews 
of prescribing education in other settings such as anti-
microbial stewardship (54,55).

Format of education delivery will influence both 
feasibility and effectiveness of interventions. All the in-
cluded studies used a face-to-face format, supplement-
ed by online or written resources. A previous review of 
education interventions to improve overall prescrib-
ing practices supports the use of academic detailing, 
outreach education, and case-based discussions (35). 
Education in the identified studies was often delivered 
by local leaders including physicians, pharmacists, or a 
local pain management committee. Grol and Grimshaw 
(53) report that the use of outreach by experts such as 
pharmacists may improve the effectiveness of prescrib-
ing interventions, whereas using existing employees 
as opinion leaders and “champions” also removes the 
need for external educators, increasing feasibility. 

No studies used online-only delivery of education. 
Despite benefits such as accessibility, further research is 
required to assess the effectiveness of online-only learn-
ing compared with face-to-face education. A systematic 
review by Liossi et al (52) of 32 studies describing online 
pain education resources reported that online training 
modules were effective at increasing knowledge, how-
ever, only 2 studies objectively measured prescribing 
changes, neither in acute settings. 

Sustainability was observed in the 3 studies that 
included follow-up, with changes maintained up 
to 15 months after the last education intervention, 
however, in the presence of guideline or computer-
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ized decision support (43,44,48). Educational-only 
interventions rely on individuals retaining and trans-
lating learning into practice. The acute hospital set-
ting is associated with high levels of staff movement 
with junior clinicians rotating through specialties. 
Interventions targeting medical staff may rely on 
continuous delivery to maintain results (36,53). Using 
existing staff for outreach education and delivering 
education within established structures such as grand 
rounds increases the feasibility of education inter-
ventions that need repeating. 

In addition to using a range of staff members to 
present material, education was delivered to multidisci-
plinary team members including medical, nursing, and 
pharmacy staff. Prescribing and inpatient medication 
charting is performed not only by medical doctors, but 
by nurse practitioners, physician assistants, and phar-
macists. These team members may also influence medi-
cal prescribing decisions through recommendations, 
stewardship, and opioid deescalation (26,56).

Limitations

Limitations of Included Studies
A number of limitations were identified in the 

included studies. Most studies examined a specific 
opioid agent, route, or dose (43-46,50,51). Changes 
in prescribing may have flow-on effects on the use of 
other medications, however, only 2 studies examined 
use of other opioid agents, and no studies examined 
all available opioid medications or formulations (44,45). 
Future research should examine the effect of interven-
tions on the prescribing of all available formulations to 
ensure that reducing use of one agent does not cause 
corresponding increases in other agents.

Only one study analyzed opioid-naive and opioid-
tolerant patients separately, with a second study exclud-
ing opioid-tolerant patients. For patients with acute-
on-chronic pain, cessation of baseline medications in 
hospital may be inappropriate. It is not unexpected 
therefore that Oyler et al (47) found the significant re-
duction in opioid use in opioid-naive patients was not 
mirrored in the opioid-tolerant cohort. In future stud-
ies, distinction should be made between these groups, 
due to differing risks and clinical needs, and to address 
reporting inaccuracies if analyzed together. In opioid-
tolerant patients, a more appropriate outcome may 
be prescribing of opioids above the patient’s baseline 
medication, measured by MME. 

No studies examined dosing frequency, and only 

one study examined long-acting analgesic use. Both 
regular dosing and long-acting formulations are associ-
ated with increased risk of dependence and chronic use, 
as well as increased incidence of toxicities and adverse 
effects, including overdose (5,57). Further evaluation of 
the effects of education on prescribing of long-acting or 
regular opioids is required because of these increased 
risks, as well as professional recommendations against 
these medications in acute pain.

Several studies focused on meperidine; global use 
of this agent has significantly declined due to limited 
advantages over other opioid medications compared 
with harms associated with the accumulation of norme-
peridine, risk of serotonin syndrome, and numerous 
drug interactions (19,58). However, the findings from 
these studies may remain translatable to other opioid 
medications in the same settings.

Following any practice change, potential adverse 
effects should be evaluated. When aiming to decrease 
analgesic use, it is essential that pain continues to be 
treated compassionately and appropriately. Only 3 
studies reported refill requests or pain-related com-
plaints to ensure that reducing opioid prescribing did 
not negatively affect pain management. Additional 
measures of pain control in acute settings could include 
inpatient pain scores, pain-related hospital representa-
tion, and patient-reported pain at follow-up.

Limitations of Review
This review had several limitations. Study qual-

ity was fair, with issues of internal validity and unad-
dressed confounding identified. No clinical trials 
were identified, and no studies used randomization 
or blinding. This is comparable to previous reviews of 
educational interventions (34,35). This review may be 
subject to publication bias; unsuccessful interventions 
are less likely to be reported. This review included 
studies from only 2 countries; no studies from low- or 
middle-income countries were identified. The impact 
of differing health services was not assessed, which 
may impact results. Finally, the study settings, patient 
groups, outcomes, and methodologies all differed to 
such an extent that intertrial comparisons and pooled 
quantitative analysis were not possible. 

Despite these limitations, this review of medical 
education and implementation provides an important 
resource for those contemplating practice improvement 
around analgesics prescribing, as well as anyone involved 
in quality improvement activities by practice audit.
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CONCLUSIONS

Judicious prescribing assists in reducing potential 
harm by minimizing the use of opioids when appropri-
ate. The available evidence demonstrates that deliver-
ing face-to-face education to clinicians significantly and 
positively impacts the opioid prescribing in hospital and 
on discharge, reducing opioid dosages and quantities, 

and influencing prescribers to avoid agents, routes, 
and doses associated with increased risk. Further high 
quality studies are required, including evaluation of all 
available opioid formulations and inclusion of follow-
up measures of intervention sustainability and adverse 
effects.

Supplement 1. Systematic review full search strategy.
MEDLINE via OVID

Search Date: 01/30/2019
1 exp Analgesics, Opioid/ 105376
2 ANALGESIA/ 18889
3 1 or 2 119863

4
EDUCATION, PROFESSIONAL/ or EDUCATION, CONTINUING/ or EDUCATION, MEDICAL, CONTINUING/ 
or EDUCATION, PHARMACY, CONTINUING/ or EDUCATION DEPARTMENT, HOSPITAL/ or EDUCATION, 
NURSING, CONTINUING/ 57842

5 ((doctor? or physician? or pharma$ or surg$ or medical) adj education$).ti,ab. 34203
6 (continuing adj (doctor? or physician? or pharma$ or surg$ or medical) adj2 education$).ti,ab. 4594
7 4 or 5 or 6 87408
8 Practice Patterns, Physicians'/ or Drug Utilization/ or INAPPROPRIATE PRESCRIBING/ or Drug Prescriptions/ 89253

9
prescri*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, 
keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms] 172400

10 8 or 9 221542
11 3 and 7 and 10 140
12 Limit 11 to English Language 135

EMBASE via OVID

Search Date: 01/30/2019
1 analgesia/ 113792
2 exp opiate/ 72400
3 1 or 2 172209

4

continuing education provider/ or continuing 
education/ or clinical education/ or medical 
education/ or nursing education/ or residency 
education/ 342240

5
(continuing adj (medical or pharma$ or physician? 
or doctor? or surg$) adj2 education$).ti,ab. 6957

6
((doctor? or physician? or pharma$ or surg$ or 
medical) adj education$).ti,ab. 48377

7 4 or 5 or 6 355192
8 inappropriate prescribing/ 3251
9 prescri*.ti,ab. 304842
10 8 or 9 305848
11 3 and 7 and 10 365
12 limit 11 to English language 346

COCHRANE LIBRARY

Search Date: 01/30/2019
1 MeSH descriptor: [Analgesics, Opioid] this term 

only
6547

2 MeSH descriptor: [Education, Continuing] explode 
all trees

1114

3 opioid 15874
4 (doctor or medical or surg* or pharm* or 

physician) education
26535

5 1 or 3 15874
6 2 or 4 26795
7 prescri* 25845
8 MeSH descriptor: [Practice Patterns, Physicians'] 

explode all trees
1138

9 7 or 8 26524
10 5 and 6 and 9 133
11 Filter 10 by Protocol or Trial 76
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