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Abstract

Obijective: To quantify unused opioids among adult and pediatric patients discharged
from the emergency department (ED) or ambulatory care settings with a prescription
for acute pain.

Methods: We searched MEDLINE, Embase, CINHAL, PsycINFO, the Cochrane Library,
and the gray literature from inception to April 29, 2021. We included observational
studies in which any patient with an acutely painful condition received a prescrip-
tion for an opioid on discharge from an outpatient care setting, and unused opioids
were quantified. Two reviewers screened records for eligibility, extracted data, and
conducted the quality assessment. Where possible, we pooled data and otherwise
described the results of studies narratively. Total unused prescriptions were synthe-
sized using a weighted average. Random effects models were used, and heterogeneity
was measured by the |2 statistic. Our primary outcome was the quantity of unused
opioid medication available after receiving a prescription for acute pain. Secondary
outcomes were the proportion of patients with unused opioids following a prescrip-
tion, the proportion of patients using no opioids, morphine equivalents of unused
opioids, and factors associated with leftover opioids.

Results: In this systematic review and meta-analysis of 9 studies in emergency and
ambulatory care settings, 59.6% of prescribed opioids remained unused; pediatric
patients had 69.3% of their prescriptions remaining, compared to 54.6% among
adult patients. The highest proportion of unused opioids was found following dental
extractions (82.6%).

Conclusions and Relevance: More than 50% of opioids remain unused following pre-
scriptions for acute pain. Responsible prescribing must be accompanied by education

on safer use, storage, and disposal.
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1 | INTRODUCTION

1.1 | Background
The opioid crisis has highlighted the intertwined complexities of pain
management, prescribing practices, and risk while continuing to exact
a severe toll, currently exacerbated by the COVID-19 pandemic.! In
2020 alone, 68,630 Americans died from opioid overdose and nearly
one-quarter of those deaths involved prescription opioids.2 Within this
context, efforts to prevent opioid-related harms must be a priority.
Clinicians in the emergency department (ED) and ambulatory care
settings often treat patients with acutely painful conditions and are
therefore important players in the responsible prescribing of opioids.
As the risks associated with opioids have become more apparent, rates
of prescribing have decreased over time, including in the ED.3~> How-
ever, an additional critical factor in responsible prescribing is knowing

how much to prescribe, which, to date, remains unclear.®

1.2 | Importance

Following treatment in the ED, primary studies have reported that
between 49% and 93% of patients have some leftover opioids, with
up to 68% of the total prescribed pills remaining unused.”~? Evidence
from systematic reviews evaluating post-operative populations sug-
gests that among patients prescribed an opioid, 31%-71% of their
prescription remains unused, 67% to 92% of patients reported unused
opioids, and fewer than 9% of patients appropriately dispose of unused
opioids.19-13 Given the high proportion of unused pills, consider-
ation must be given to the potential for diversion of opioids for
non-medical use and associated downstream effects, such as the devel-
opment of opioid use disorder.!*1¢ Importantly, evidence suggests
that the most common source of opioids among those who report using
prescription opioids not prescribed to them is a friend or relative’s left-
over prescription, and this applies to adolescents, young adults, and
adults.1718

1.3 | Goals of this investigation

With a shared scope of prescribing opioids for acutely painful, self-
limiting conditions, we examined evidence from both the ED and
ambulatory settings!? to address 4 key objectives. Among patients
discharged from the ED or ambulatory care settings, we aimed to
determine: (1) the proportion of unused opioids available following
a prescription for acute pain, (2) the number of opioids used by the
patient for acute pain, (3) the factors associated with a high or low pro-
portion of unused opioids, and (4) why the full dose is not used and what
patients do with unused opioids.

2 | METHODS

We adhered to the standard systematic review methodology recom-
mended by Cochrane?® and followed a predefined, registered protocol
(PROSPERO #CRD42021257448).2!

2.1 | Search strategy

A research librarian (EW.) developed a peer-reviewed search
strategy?? and searched five databases from inception to April
29, 2021: Ovid MEDLINE, Ovid Embase, Cochrane Library, Ovid
PsycINFO, and CINHAL via EBSCOhost. We searched key gray litera-
ture sources from the Canadian Agency for Drug and Technologies in
Health’s recommended Grey Matters list,2° reference lists of relevant
and included studies, and Google Scholar to conduct a forward citation
search based on included studies. The search strategy for MEDLINE is

available in the Supporting Information Methods.

2.2 | Study selection

Two reviewers (M.P.D. and S.Z.G.) independently screened records
in DistillerSR (Evidence Partners, Ottawa, Canada) in a 2-stage pro-
cess, guided by predefined eligibility criteria outlined below. Titles
and abstracts were screened using the liberal-accelerated approach,
in which any record identified as relevant by 1 reviewer advanced
to full-text screening, and a second reviewer confirmed or refuted all
exclusions.?42> All full-text records were screened by 2 reviewers for
eligibility. Forms were pilot tested on a sample of studies (n = 100)
before screening (available from authors on request). Pilot testing
indicated fair agreement between reviewers (Cohen’s x = 0.34).

We included observational studies in which any patient (adult or
pediatric) with an acutely painful condition received a prescription
for an opioid medication on discharge from an outpatient care setting
(including the ED), and the amount of unused opioids was quantified.
Acute pain was defined to include new acute conditions or acute pain
resulting from day surgery, provided the underlying condition was not
treated with opioids. We considered ambulatory and primary care set-
tings, including EDs, urgent care centers, community clinics, and day
surgeries conducted in clinics. Our primary outcome was the quantity
of unused opioid medication available after receiving a prescription
for acute pain, measured as a percentage. Secondary outcomes were
the proportion of patients with unused opioids following a prescrip-
tion (patients not filling opioid prescriptions plus patients filling their
prescriptions and reporting unused opioids, divided by the number
of patients prescribed an opioid upon discharge), the proportion of
patients using no opioids, morphine equivalents of unused opioids,2®
and clinical and/or demographic characteristics associated with left-
over opioids, including reasons for not using or stopping the use
of opioids and storage and disposal characteristics. Relevant studies
published in English or French were included.

2.3 | Data extraction and quality assessment

Data were extracted using standardized forms, entered into Excel
(Microsoft) by 1 reviewer (S.S.) and verified for accuracy and com-
pleteness by another (M.P.D.).2’ Pilot testing was conducted by both

reviewers to ensure consistent and adequate use of the form. Extracted
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dataincluded study and population characteristics, details of the opioid
exposure, and outcomes reported.

Two reviewers (M.P.D.andS.S.) independently assessed the method-
ological quality of included studies and resolved discrepancies through
discussion. We used design-specific JBI (formerly Joanna Briggs Insti-
tute) Critical Appraisal Tools for uncontrolled cohort studies, mod-
ified from the case series checklist,2® and analytical cross-sectional
studies.??
2.4 | Data analysis and synthesis
Where possible, we pooled data and otherwise described the results of
studies narratively and in evidence tables. Total unused prescriptions
were synthesized using a weighted average (weighted on sample size
for each study). Because total number of prescriptions in each study
was unknown, it was not possible to get precision estimates around
the proportions, thus weighted averages are displayed without con-
fidence intervals. Averages were computed overall as well as broken
down by setting and age category. Proportions of patients with unused
opioids were statistically pooled using the Freeman-Tukey double arc
sine method of pooling prevalences.? Random effects were used with
heterogeneity being measured by the |2 statistic. Pooling was done
overall for all studies as well as sub-grouped by setting and age cate-
gory. The analysis was completed using Stata 17.0 (StataCorp). Because

of insufficient data, morphine equivalents of unused opioids were not

calculated.
3 | RESULTS
3.1 | Description of included studies

We identified and screened 6057 records in our search, of which
273 full-text articles were assessed for eligibility, and 9 studies!331-38
(n = 2742 participants) were included (Figure $1).39 Study charac-
teristics are presented in Table 1. Five studies (55.6%)331-34 were
conducted in the ED and 4 studies (44.4%)%°-38 were conducted
in ambulatory clinics. Three studies (33.3%)331-32 jncluded mixed
populations from the ED, 3 studies (33.3%) included patients with
fractures (1 from the ED;33 2 from orthopedics clinics),3*3> 2 stud-
ies (22.2%)3738 included dental extractions, and 1 study (11.1%)3¢
included patients with burn injuries. Five studies (55.6%)34 38 were
conducted in pediatric-only (<18 years) or pediatric and young adult
populations (conducted in both pediatric and adult populations with
an upper age limit of 30 years) and the other 4 studies (44.4%)13:31-33
were in adult-only populations. The median sample size was 89
(interquartile ratio [IQR] = 81, 142). Key characteristics and results of
the included studies are described in Table 2.

3.2 | Methodological quality of included studies
Critical appraisal of uncontrolled cohort studies (n = 7)13:31.33-35.37.38
ranged from 4 to 8 out of 10 checklist items met. Common limitations

in this group of studies were the reliance on self-report to ascertain

TABLE 1 Summary of included studies (n=9)

Characteristic No. (%)
Study design
Uncontrolled cohort 7(77.8%)
Cross-sectional 2(22.2%)
Sample size
Total 2,742
Median (IQR) 89(81,142)
Range 48-1,513
Participant demographics?
Mean age (years) 25.8
Pediatric or pediatric + 5(55.6%)
young adult populations®
Adult-only population 4(44.4%)
Sex (% female) 53.4%
Race
White 83.7%
Non-White® 16.3%
Country
United States 7(77.8%)
Canada 1(11.1%)
China 1(11.1%)
Setting
ED 5(55.6%)
Ambulatory clinic 4 (44.4%)
Dental clinic 2(22.2%)
Burn center 1(11.1%)
Orthopedic clinic 1(11.1%)
Opioid use indication
Multiple indications (ED setting) 3(33.3%)
Fracture 3(33.3%)
Dental extraction 2(22.2%)
Burninjury 1(11.1%)
Duration of follow-up
Median (IQR), days 21(14,21)
Outcome ascertainment
Self-report 7 (77.8%)
Parent/caregiver report 2(22.2%)

Abbreviations: ED, emergency department; IQR, interquartile ratio

2Age reported in 8 studies (range encompasses categories from 0-2 years
to 80-100 years); race reported in 3 studies.

bPediatric populations refer to studies conducted exclusively with partic-
ipants <18 years; pediatric and young adult populations refer to studies
conducted in both pediatric and adult populations with an upper age limit
of 30 years.

“Reported categories for race included Asian, Black or African American,
Native Hawaiian or Other, Pacific Islander, more than one race, unknown,
and other.
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TABLE 2 Key characteristics and results of included studies

Author,
publication year,
study years,
country

Mixed ED
populations

Shi, 2020°*
2018
United States

Daoust, 201813
2016-2017
Canada

Yang, 2020°2
2018
United States

Fractures

Zhu, 201832
2017
China

Nelson, 201934
NR
United States

Stillwagon,
2020°%°

2017-2018

United States

Ambulatory
clinics

Shahi, 2020°%¢

2019

United States

Study design,
follow-up
duration no. of
participants
analyzed (%
female), age,y

Uncontrolled
cohort

21days

98 (53)

Mean (SD): 51
(18)

Uncontrolled
cohort

14 days

627 (47.8)

Mean (SD): 51.0
(15.9)

Cross-sectional

30days

89(51.7)

Mean (SD): 51.9
(NR)

Uncontrolled
cohort

30days

1513 (54.4)

Range: 18-100

Uncontrolled
cohort

21days

81(38.3)

Mean (SD): 6.1
(2.1)

Uncontrolled
cohort

21days

63 (56)

Mean (SD): 4.8
(1.9)

Cross-sectional

14 days

142 (56.5%)

Mean (SD): 2.7
(NR)

Indication or pain Opioid(s) prescribed, dose,

diagnosis

Extremity: 32.7%
Chest/back:
21.4%

Renal colic: 20.4%
Abdominal: 18.4%

Facial/head: 7.1%

Musculoskeletal:
44%
Fracture: 19.1%

Renal colic: 17.0%

Abdominal: 6.0%
Other: 13.9%

NR

Dislocation or
displaced
fracture: 50.5%

Avulsion fracture:
25.9%

Non-displaced
fracture: 23.6%

(ED
presentations)

Supracondylar
humeral
fracture: 100%

(ED
presentations)

Supracondylar
humeral
fracture: 100%

(orthopedics
clinic)

Burn injuries:
100%

DYSON ET AL.
Quality
assess-
Proportion of Patients with ment
Opioids prescription  any unused score (JBI
duration used/prescribed unused opioids (%) tool)
Hydrocodone- NR/60 33.4% 58.2% 6/10
acetaminophen: 56.1% Median MME 9.2% used no
Oxycodone-acetaminophen: opioids
29.6%
Oxycodone: 8.2%
Tramadol: 5.1%
Morphine immediate release:
1.0%
NR
NR
Morphine: 43.6% 7/30 68.6% NR 6/10
Oxycodone: 40.5% Median MME 5% used no
Hydromorphone: 15.9% opioids
NR (converted to 5 mg
morphine equivalent
tablets)
NR
NR NR 41.6% 64.0% 4/8
NR 14.6% used no
NR opioids
Codeine-ibuprofen (13 mg):  7.2/14.7 51.0% 71.1% 7/10
49.0% Mean no. pills 10% used no
Oxycodone-acetaminophen opioids
(5 mg): 40.3%
Sustained-release tramadol
(100 mg): 10.7%
NR
Oxycodone: 100% 4.8/19.8 75.9% NR 8/10
Weight-based dosing Mean no. doses 22% used no
NR opioids
Oxycodone: 100% 4/17.2 77% NR 5/10
Weight-based dosing Mean no. doses
NR
Oxycodone: 70.0% 4/8 50.0% 86.9% 2/8

Hydrocodone-
acetaminophen: 30.0%

NR

NR

Median no. doses

(Continues)
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TABLE 2 (Continued)
Study design,
follow-up Quality
Author, duration no. of assess-
publicationyear, participants Proportion of Patients with ment
study years, analyzed (% Indication or pain Opioid(s) prescribed, dose, Opioids prescription  any unused score (JBI
country female), age, y diagnosis duration used/prescribed unused opioids (%) tool)
Resnick, 201937 Uncontrolled Third molar Oxycodone (5 mg): 100% 0.04/6 96.0% NR 4/10
2018 cohort extraction 1tablet every 6 hasneeded Mean no.tablets 93.0% used no
United States 7 days (6 tablets total) (total study opioids
81(56) population)
Mean (SD): 19.4 3.3/6
(7.7) Mean no. tablets
per patient who
took any
opioids
Weiland, 2015%  Uncontrolled Third molar Hydrocodone- 8/20 60.0% NR 4/10
2012-2013 cohort extraction acetaminophen (Vicodin, Median no. 10.4% used no
United States 7 days Lorcet, Norco): NR tablets opioids
48 (67) Oxycodone-acetaminophen
Mean (SD): 19.6 (Percocet): NR
(4.2) NR

NR

Abbreviations: ED, emergency department; MME, morphine milligram equivalents; NR, not reported; SD, standard deviation; y, years.

2Based on patients who received opioids, not total study sample.

outcomes, low or unclear participation rates among eligible patients,
and inadequate levels of participant follow-up. Both cross-sectional
studies®23¢ were of low methodological quality, with 2 and 4 of 8
checklist items met. Failure to account for confounding factors, and not
using valid, reliable measures to assess exposure and outcomes were

driving factors.

3.3 | Proportion of prescription unused

Across all 9 studies, the weighted average of prescribed opioids that
remained unused was 56.9% (Table 3). When investigating differences
by population, the percentage of unused opioids ranged from 50.0%
for patients with burn injuries to 82.6% for patients undergoing dental
extraction. Pediatric patients had a weighted average of 69.3% of their

opioid prescription remaining, whereas adult patients had 54.6%.

3.4 | Proportion of patients with unused opioids

Four31-33.36 studies reported the proportion of patients with unused
opioids, with an overall weighted average of 68% (95% confidence
interval [Cl], 60%-77%) (Figure 1). In 3 studies in the ED, the propor-
tion was 66% (95% Cl, 57%-74%), compared to 87% (68%-95%) in
1 study of a non-ED setting (burn center). The 3 investigations in the
ED were all conducted in adult populations, and the non-ED study was
conducted in pediatrics (Figures S2 and S3).

Across 7 studies reporting data, 13317343738 21% (95% Cl, 8%-37%)
of patients used none of their prescribed opioids (Figure 2). This pro-

portion was highest among studies of dental extractions (65% [95% Cl,
56%-73%)); however, this is subject to influence by 1 outlier,3” report-
ing 93% (95% Cl, 85%-97%) of patients using no opioids. Comparing
age categories, 42% (95% Cl, 1%-93%) of pediatric patients used
no opioids, compared to 9% (95% Cl, 5%-13%) of adult populations.
Again, the pediatric data are influenced by the same outlier study.3” Of
patients presenting to the ED, 11% (95% ClI, 7%-16%) reported no opi-
oid use at home (Figures S4 and S5). One study reported on patients
not filling their prescriptions: of the 58.2% of patients with unused opi-
oids, 49.0% had some of their prescription remaining, and 9.2% did not

fill their prescriptions.3!

35 |
opioids

Characteristics associated with unused

A description of factors associated with opioid use, including reasons
for not using or stopping use of opioids, is presented in Table S1. Among
mixed populations presenting to the ED, both Shi et al! and Daoust
et al’3 report a large excess of pills prescribed to patients with renal
colic and abdominal pain. In patients with fractures, Zhu et al®3 found
significantly higher opioid consumption with dislocation or displaced
fractures when compared with non-displaced or avulsion; fractures of
the wrist or forearm; ankle, tibia, or fibula; and elbow or humerus were
associated with higher opioid consumption than fractures at other
locations (P < 0.001). Nelson et al®* and Stillwagon et al®® found no
significant differences in opioid consumption by fracture type, age, or
Sex.
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TABLE 3 Percent of prescription unused (weighted averages,
weighted by sample size) Study ES (95% Cl)
Unused AMBULATORY ]
Patients  prescriptions Shahi T 0.87(0.68,0.95)
Study, year (n) (%)? :
All studies Total (weighted average) 2742 56.9 MIXED :
. Yang —_— 0.64 (0.54, 0.73)
By population Shi — 0.58 (0.48, 0.67)
Mixed Yang, 202022 89 416 susToTA <> 0.61(0.54, 0.68)
emergency FRACTURE .
Shi, 2020°! 98 334 Zhu - 0.71(0.69, 0.73)
Daoust, 201818 627 68.6 ;
. Heterogeneity between groups: p = 0.004 :
Total (weighted average) 814 614 Overall ("2 =74.60%, p =001y, <> 0.68 (0.60, 0.77)
Fracture Stillwagon, 2020% 63 77.0 1
Nelson, 20193 81 75.9 6 .2Is |5 .7I5 1
Zhu, 201832 1513 51.0
Total (weighted average) 1657 532 FIGURE 1 Proportion of patients with unused opioids, by clinical
Ambulatory  Shahi, 20203%¢ 142 50.0 population
Total (weighted average) 142 50.0
Dental Weiland, 20153 48 60.0 Study ES (95% Cl)
Resnick, 2019%7 81 96.0 DENTAL
Total (weighted average) 129 82.6 ::s':: . 2::; ::2: ::::;
By age SUBTOTAL <> 0.65 (0.56, 0.73)
category MIXED :
L. X Yang —_ 0.15(0.09, 0.23)
Pediatric Weiland, 2015% 48 60.0 shi . 0091005, 047)
a 37 Daoust . 0.05(0.04, 0.07)
Resnick, 2019 81 96.0 SUBTOTAL S 005i004.0/16)
Shahi, 20203¢ 142 50.0
FRACTURE
Stillwagon, 20203 63 77.0 Nelson - 022(0.15,032)
Zhu - 0.10 (0.09, 0.12)
Nelson, 20193 81 75.9 SUBTOTAL 0 0.10 (009, 0.12)
Total (Weighted average) 415 69.3 Heterogeneity between groups: p = 0.000 :
Overall (1*2 =98.21%, p = 0.00); 0.21(0.08, 0.37)
Adult Shi, 2020%! 98 334 o ? =
Daoust, 201813 627 68.6 3 % 5 5 :
Yang, 202052 89 41.6
33
Zhu, 2018 1513 510 FIGURE 2 Proportion of patients who used no opioids, by clinical
Total (weighted average) 2327 54.6 population

2Precision estimates were not possible due to nature of outcome.

Three studies®23%38 reported on storage of opioids (Table S2). The
most common location was a bathroom or medicine cabinet (31.0%-
56.3%), and the majority of the time, the storage location was unlocked
(61.5%-97.6%). Two studies3132 reported on disposal of unused opi-
oids, with planned disposal methods including throwing them in the
garbage (21.4%), disposing of them in the sink or toilet (12.5%-42.9%),
or returning them to a pharmacy or police station (14.3%-17.5%).
Notably, Shi reported that 70.0% of respondents planned to keep their

unused opioids for future use.3?

4 | DISCUSSION

In our analysis of 9 studies in which opioid consumption was tracked

after discharge from emergency or ambulatory care, over half of pre-

scribed opioid pills went unused, almost 60% of patients had unused
pills, and 1 of 5 patients used none of their opioids. The quantity of
unused opioids was higher in dental settings and among pediatric and
young adult populations. These findings demonstrate a high level of
unused opioids available in the community, following emergency and
ambulatory care for acutely painful conditions, reinforcing concerns
about the potential for diversion of leftover pills for non-medical use.
Judicious prescribing is a cornerstone of responsible patient care.
Our finding that over half of pills prescribed are unused should be
viewed as a call to action. Current recommendations for acute pain
management suggest that patients receive the lowest effective dose:
a 3-day supply (approximately 10 pills) is typically sufficient, and more
than 7 days is rarely required for most acutely painful conditions
treated in the ED and other ambulatory settings.*°-42 Although opioid

prescribing has declined since its peak in 2012,4344 most studies in our
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review (median publication date, 2019) were still reporting prescrip-
tions in excess of these guidelines, even though actual patient usage
fell within the recommended range of 3-7 days. A shift to prescribing
lower quantities is still needed, but equally importantly, this will need
to be accompanied by safety planning—education on safe storage and
disposal of medications—and close follow-up, including education on
an appropriate course of action if the quantity of opioids provided is
not enough.

The quantity of unused opioids varied by indication. Dental pain
was associated with the highest proportion of unused opioids, consis-
tent with long-standing calls to reduce prescribing in this population.
As in other specialties, prescribing in dentistry has been declining over
time“>; however, rates remain high.*¢4” Miller et al*¢ found that 74.9%
of analgesic prescriptions written between 2013 and 2018 were for
opioids; in an American national survey of dentists,*” 50% of those
reporting prescribing opioids were doing so in amounts exceeding what
was required, and 69% reported having had patients who had diverted
or used their opioids non-medically. These numbers are alarming and
can have significant consequences for the safety of patients and the
community. The American Dental Association, as well as the Choos-
ing Wisely Canada campaign with the Canadian Association of Hospital
Dentists, has recommended the use of a non-opioid analgesic for post-
operative pain, with an opioid considered only if the first-line treatment
is not sufficient. Furthermore, they recommend a limited number of
tablets dispensed, appropriate patient education with respect to use
and disposal, and daily dispensing and/or delayed prescriptions.*8->0
These guidelines provide a practical and safe approach that could also
be applied in other settings, such as in the ED.

In the ED, renal colic and abdominal pain were associated with the
highest quantities of unused opioids. A recent meta-analysis of 63 stud-
ies of the effectiveness of interventions to reduce opioid prescribing in
the ED found that although education, policy, and guideline interven-
tions were successful at reducing the rate of prescriptions (6-month
step change, -33.31%; 95% Cl, -39.67% to -26.94%), interventions to
reduce prescribed opioid quantities were not effective.® This is mir-
rored by findings that laws limiting opioid prescribing have not had a
substantial impact on reducing excessive prescribing.’1>2 An identified
challengein achieving successin this areais being able to determine the
appropriate quantity according to indication and patient need,® and
our review results can contribute to that evidence base.

Pediatric patients had an alarming 70% of their prescriptions
remaining, compared with 55% in adults. Although the possibility for
diversion is a risk regardless of who receives the prescription, chil-
dren and youth rarely live in isolation, potentially increasing the risk
to caregivers, siblings, and friends. Equally concerning, 42% of pedi-
atric patients used no opioids, whereas this proportion was 9% among
adults. This raises the questions of whether children and youth require
a different approach to opioid prescribing than adults; perhaps the
original indications for opioid prescribing in the pediatric studies were
inaccurate or, importantly, families are afraid to use opioids and are
undertreating their child’s pain. In children with fractures, ibuprofen
has been found to have similar analgesic effectiveness to oxycodone

with a more favorable adverse effect profile, suggesting that non-

opioid alternatives may be used for at-home pain management.’?
Although this review cannot answer these important questions, this
will be an important future line of inquiry.

Responsible prescribing practices must also include provision of
patient education on safe storage and disposal. Our results demon-
strate that there are both large quantities of unused opioids and that
these unused opioids are not being safely stored or disposed of. The
2 studies in our sample that investigated education on the use of opi-
oids reported that only approximately 25% of patients or caregivers
received counselling on safe storage and disposal of opioids.31:3¢ There
is a clear need for improvement in providing patients and families
with resources, such as the tools available through knowledge mobi-
lization agencies such as Solutions for Kids in Pain®* and Translating
Emergency Knowledge for Kids.>>

Despite trends showing an overall decline in the prescribing of opi-
oids, opioid-related harms and deaths have continued to increase.”®
As a result, it is incumbent on all health care professionals that pre-
scribe opioids to think deliberately on what a “safer prescribing dose”
means in relation to each patient encounter. The safer prescribing
dose will need to be individualized based on patient-specific factors
(eg, allergies, presence of comorbidities, current opioid tolerance) as
well as injury-specific factors (eg, type of injury, severity, expected
time required to resolve). Beyond these contextual factors, all health
care prescribers should also implement key initiatives in their man-
agement plans that have been shown to reduce the harms associated
with prescription opioids. For example, optimizing non-opioid phar-
macotherapy and non-pharmacological therapy as first-line options
and using opioids only if first-line therapies are insufficient or the
acute traumatic injury is of a severe nature. If opioids are required,
prescribers should be very careful in limiting the number of tablets
dispensed, ensuring appropriate patient education with respect to use
and disposal, and in particular scenarios, use daily dispensing and/or
delayed prescriptions.

Diversion of unused opioids for non-medical use remains a serious
concern because of the potential of opioid toxicity and/or the devel-
opment of an opioid use disorder.”> Although ensuring the safety of
the patient receiving an opioid is vital, it is important to consider that
unused opioids pose a risk not only to them, but also to all others
who have access to them. Knowing that both significant quantities
of opioids remain unused, and that the most common source of opi-
oids among individuals reporting non-medical prescription opioid use
is from a family member or friend, the importance of responsible pre-
scribing and patient education regarding safe storage and disposal

cannot be overlooked.

5 | LIMITATIONS

The studies included in our review tended to be of lower method-
ological quality, limited by reliance on self-reported, unvalidated data.
Sample sizes were generally small, and there was heterogeneity in out-
comes measured, limiting the amount and quality of data that could

be pooled. However, we conducted our review to high methodological
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standards, and our findings mirror what has been found in other spe-
cialties, providing support for the validity of our findings. Notably, one
study with 81 participants was an outlier, reporting 96% of opioids
remaining unused.®” This may be attributable to standardized prescrip-
tions for and education about non-opioid analgesics in addition to the
opioids received.

In summary, almost 60% of opioids prescribed for acutely painful
conditions remain unused after receiving a prescription from the ED
or ambulatory care setting. One in 5 patients did not use a single opioid
pill from their prescription. Specifically, dental procedure-related pre-
scriptions and those for children seem to have the largest amount of
leftover opioids. Tailoring prescriptions according to patient indication,
considering safety planning, and providing patient education on safer
use, storage, and disposal are essential pieces in balancing the risks and

benefits associated with opioid use.
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