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Opioid overdoses killed 68 630  people in the United States1 in 
2020 and 7560  in Canada2 in 2021, and these numbers are pro-
jected to continue to rise until 2025.3 Overprescribing is associ-
ated with opioid-related misuse or opioid overdose,4 and house-
hold prescription availability is associated with increased odds of 
opioid overdose.5 Almost 50% of people who misuse prescription 
opioids obtain them from a friend or relative.6,7

Although the emergency departments’ contribution to the 
quantity of opioids prescribed each year is small (approximately 
4%),8 about half of patients with opioid use disorder report that 

they were first exposed to opioids by a legitimate prescription 
and almost 20% were prescribed in the emergency depart-
ment.6,9 Additionally, data from the National Ambulatory Care 
Reporting System show that between April   2022 and 
March  2023, Canada recorded more than 15.1  million unsched-
uled emergency department visits, compared with almost 
14.0  million in 2021–2022.10 The median time from exposure to 
the onset of misuse for these patients is 6 months,9 and unused 
opioids are rarely disposed of or stored properly, leaving them 
available for future misuse.11–13 However, about 80% of people 
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Abstract
Background: Unused opioid prescrip-
tions can be a driver of opioid misuse. 
Our objective was to determine the opti-
mal quantity of opioids to prescribe to 
patients with acute pain at emergency 
department discharge, in order to meet 
their analgesic needs while limiting the 
amount of unused opioids.

Methods: In a prospective, multicentre 
cohort study, we included consecutive 
patients aged 18  years and older with 
an acute pain condition present for 
less than 2  weeks who were dis-
charged from emergency department 
with an opioid prescription. Partici-
pants completed a pain medication 

diary for real-time recording of quan-
tity, doses, and names of all analgesics 
consumed during a 14-day follow-up 
period.

Results: We included 2240  partici-
pants, who had a mean age of 51 years; 
48% were female. Over 14  days, 
partici pants consumed a median of 5 
(quartiles, 1–14) morphine 5 mg tablet 
equivalents, with significant variation 
across pain conditions (p  <  0.001). 
Most opioid tablets prescribed (63%) 
were unused. To meet the opioid need 
of 80% of patients for 2  weeks, we 
found that those experiencing renal 
colic or abdominal pain required fewer 

opioid tablets (8  morphine 5 mg tablet 
equivalents) than patients who had 
fractures (24 tablets),  back pain 
(21  tablets), neck pain (17 tablets), or 
other musculoskeletal pain (16 tablets).

Interpretation: Two-thirds of opioid 
tablets prescribed at emergency 
department discharge for acute pain 
were unused, whereas opioid require-
ments varied significantly based on the 
cause of acute pain. Smaller, cause-
specific opioid prescriptions could pro-
vide adequate pain management while 
reducing the risk of opioid misuse. 
Trial registration: ClinicalTrials.gov, 
no. NCT03953534.
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who misuse prescription opioids have a previous substance use 
disorder, and 93% have a history of using psychoactive drugs 
before being exposed to opioids.6

Several interventions have been proposed to limit the rate 
and quantity of prescribed opioids after an emergency depart-
ment visit.11–14 However, most interventions reduced opioid pre-
scription rates but not the quantity prescribed to patients dis-
charged from the emergency department.15 As higher quantities 
of prescribed opioids are associated with higher quantities of 
consumed opioids,16,17 it is important to adapt opioid prescrip-
tion practices to patients’ analgesic needs for specific acute pain 
conditions while minimizing the number of unused opioid tab-
lets that can be diverted or misused.18

Five studies reporting opioid use for acute pain complaints 
after emergency department discharge showed considerable 
variability in the quantity of consumed opioids, depending on 
the acute painful condition.19–23 These studies also reported that 
33%–68% of total prescribed opioid tablets were unused.19,20,22 
However, these studies had limitations: they were single centre, 
had a small sample size, or used a telephone survey 14–21 days 
after patient discharge, which can be biased by memory recall.22

Our main objective was to determine the optimal quantity of 
opioids to prescribe to meet patients’ analgesic needs and limit 
the quantity of unused opioids for emergency department– 
discharged patients treated for acute pain. Our secondary 
object ives were to describe the percentage of unused opioids 
and the daily profile of analgesic consumption.

Methods

Study design and setting
We conducted this prospective observational cohort study in 
6  emergency departments of academic tertiary care level 1 
trauma hospitals (Hôpital du Sacré-Coeur-de-Montréal, Hôpital 
Maisonneuve-Rosemont, Hôpital de l’Enfant-Jésus, The Ottawa 
Hospital, Victoria Hospital [London, Ont.], and Sunnybrook 
Health Sciences Centre) and 1  community hospital (Hôpital 
Jean-Talon) in Canada. The annual census across the recruiting 
hospitals ranged from 43 000 for the community hospital to 
150 000 emergency department visits. A community patient part-
ner was involved in the design and conduct of the study. This 
study follows the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement.24

Selection of participants
Consecutive eligible patients aged 18  years and older treated 
in the emergency department between May  2019 and Janu-
ary  2023 were identified by emergency department clinicians 
24/7 and then recruited by research assistants. We suspended 
recruitment of participants from March through October  2020 
because of the COVID-19 pandemic. We included patients with 
an acute pain condition present for less than 2  weeks, who 
were discharged from the emergency department with an opi-
oid prescription. We excluded patients who did not speak Eng-
lish or French, who were unable to fill out a diary or were 
unavailable for follow-up, were already using any medications 

with an opioid effect (prescribed or not) before the emergency 
department visit, or who had cancer or chronic pain.

Procedures
Emergency clinicians identified eligible patients, who were then 
contacted by a research assistant. Research assistants verified 
exclusion criteria and subsequently obtained informed consent. 
If a research assistant was not available (e.g., nighttime), emer-
gency department clinicians provided patients with written infor-
mation on the study, which included a paper diary and informa-
tion on accessing the electronic diary. These patients were later 
contacted by phone to obtain delayed written informed consent 
(or consent was recorded verbally after the height of the COVID-
19 pandemic).

The final diagnosis category (renal colic, abdominal pain, 
fracture, back pain, neck pain, other musculoskeletal, or 
other), pain intensity at discharge, and pain medications pre-
scribed were collected from a form completed by the treating 
physician. Age, sex, pain intensity at triage, opioid use during 
emergency department stay, and length of emergency depart-
ment stay were extracted from each hospital’s computerized 
medical system. We measured pain intensity on an 11-point 
numerical rating scale from 0 to 10, where 0 represented no 
pain and 10 the worst pain imaginable. On the first day after 
discharge from the emergency department, participants were 
asked to respond to the initial questionnaire, which included 
baseline characteristics. Study participants also self-identified 
their ethnicity from 7 categories, based on the 2019 version of 
the Canadian Institute for Health Information’s inpatient care 
data dictionary manual.25 We used the ethnicity variable solely 
to assess population generalizability. Patients used a 14-day 
electronic pain medication diary for real-time recording of 
quantity, time, and names of all pain medications consumed 
each day (including over-the-counter medications). A previ-
ously tested paper version of the diary was provided to 
patients without Internet access or with lower computer liter-
acy.19 Participants were blinded to the main outcome and were 
told only that the objective of the study was to identify the 
consumption of all medication necessary to relieve pain. To 
help ensure complete data collection, a research assistant also 
interviewed all patients over the phone 2  weeks after their 
emergency department visit. Patients were asked whether they 
had filled their initial opioid prescription, the quantity of opi-
oids they had consumed, whether they had filled any new opi-
oid prescription, and how much they had consumed in the last 
2 weeks. We chose the 2-week follow-up period because most 
patients stop taking opioids for acute pain during that time 
frame (88% in our previous study).19 We collected study data 
and managed it using Research Electronic Data Capture (RED-
Cap), a secure, Web-based application tool hosted in the Hôpi-
tal Sacré-Coeur de Montréal.26 We previously assessed the self-
reported medication consumption diary for social desirability 
and recall bias in a subsample of 166  participants from this 
study; it was shown to be accurate, with an intraclass correla-
tion coefficient (ICC) of 0.99 and a Bland–Altman mean differ-
ence of 0.048 pills.27
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Outcomes
The main outcome measure was the quantity of opioid tablets 
consumed during a 2-week follow-up period, extracted from the 
electronic diary, paper diary, or phone interview (if the diary was 
not completed or returned), for each pain condition. We could not 
sum the quantity of opioid tablets directly owing to the different 
potency and dosage of various opioids.28,29 Thus, we converted 
each opioid prescription and consumption into morphine 5 mg 
tablet equivalents. We considered a dosage of 3.33 mg of oxyco-
done, 1.25 mg of hydromorphone, 33.3 mg of codeine, and 50 mg 
of tramadol to be equipotent to 1 morphine 5 mg tablet.30,31

The 6  most frequently reported emergency department pain 
condition categories served as stratification variables for our main 
outcome: fractures, renal colic, back pain, neck pain, abdominal 
pain, and other musculoskeletal pain.19,20,22,32 Other musculoskel-
etal pain was defined as contusion, bursitis, strain, muscle or ten-
don tear, sprain, dislocation, or tendinitis. For the sake of compre-
hensiveness, we also included a group of patients with all other 
uncategorized pain conditions (e.g., abscess, burn, tooth pain).

We used the quantity of consumed opioids to determine the 
number of morphine 5 mg tablet equivalents that would meet 
the opioid needs of 80% of patients for 2 weeks. The 80% thresh-
old was used in previous studies19,20,33 to provide a reasonable 
balance between sufficient supply of medication for a large 
majority of patients while limiting the quantity of unused opi-
oids. Because several US states have limited opioid prescriptions 
to a maximum of 7 days after an emergency department visit,34 
we also determined the quantity to meet the opioid need of 80% 
of patients for 7 days. We additionally reported the percentage of 
prescribed opioid tablets that were unused after a 2-week follow-
up, and the proportion of participants using opioids, non-
steroidal anti-inflammatory drugs (NSAIDs), and acetaminophen 
throughout the same period.

Statistical analysis
We wanted to have enough patients to estimate, with a fairly tight 
margin of error, the mean quantity of morphine 5 mg tablet equiva-
lents consumed for each of the most frequent pain conditions 
(acute back pain, fracture, sprain or contusion, renal colic, and 
other). Using a standard deviation (SD) of 16, observed during our 
previous work,19 to estimate a 2-sided 95% confidence interval (CI) 
with a small margin of error of 1.5 (about 10% of the SD), a total of 
2200 participants was required (all pain conditions put together). 
Accounting for the 18% lost-to-follow-up rate observed in our pre-
vious study,19 we needed to recruit 2685 participants (Power Analy-
sis and Sample Size version 11.0; NCSS, Kaysville, Utah).

We used descriptive statistics to compare baseline character-
istics between included and excluded patients, as well as base-
line characteristics and quantity of consumed pain medication 
across sites using mean with SD (or median ± interquartile range 
for non-normally distributed variables) for continuous variables 
and proportions for categorical variables. We used the ICC to 
assess the concordance, based on absolute agreement, between 
the 14-day diary (paper or electronic version) and phone inter-
view on the quantity of morphine 5 mg tablet equivalents con-
sumed. The quantity of morphine 5 mg tablet equivalents to 

prescribe to meet the need of 80% of patients was determined 
with the cumulative frequency distribution for each pain condi-
tion. We used Mann–Whitney U tests to assess the effect of sex 
and age (< 65 yr v. ≥ 65 yr) on the quantity of morphine 5 mg tab-
let equivalents consumed. We used the Kruskal–Wallis test to 
compare the quantity of consumed morphine 5 mg tablet 
equiva lents across pain conditions. We made pairwise compari-
sons of the quantity of consumed morphine 5 mg tablet equiva-
lents across pain conditions using Mann–Whitney U tests with 
Bonferroni correction for multiple testing. Finally, we used 1-way 
analysis of variance (ANOVA) with Tukey B post-hoc comparison 
tests to compare the percentage of unused opioids across pain 
conditions. We used an α level of 0.05, and performed all 
statistic al analysis using SPSS version 23 (IBM, Somers, NY).

Ethics approval
We obtained approval from each local institutional ethics review 
board. 

Results

During the recruitment period, 10 577 patients aged 18 years or 
older presented to participating emergency departments with 
acute pain and were discharged with an opioid prescription. Of 
these, 6033  patients were screened and met eligibility criteria; 
2590 agreed to participate, and 2240 provided data on the pri-
mary study outcome (Figure  1). Nonparticipating and included 
patients were similar on all baseline characteristics (Appendix 1, 
Supplemental Table  1, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.231640/tab-related-content). Most partici-
pants were recruited from tertiary sites in the province of Quebec 
(78%), 14% from a community centre in Quebec, and 7% from 
tertiary sites in Ontario. The type of prescribed opioid was 
slightly different between sites: Ontario sites prescribed hydro-
morphone, codeine, and a combination of opioids with aceta-
minophen more often than Quebec sites (Table  1). Mean pain 
intensity at triage was a little higher in the tertiary hospital sites 
in Quebec than those in Ontario, and participants from Ontario 
sites were treated more often with opioids during emergency 
department stays than those from Quebec sites.

Participants’ mean age was 51 (SD ±  16) years, 48% were 
female, and mean pain intensity at triage was 7.1 (SD  ± 2.1). 
Among 2240 participants, 77% (n = 1718) were White, 86% (n = 
1917) preferred speaking French, and 68% (n = 1516) had a col-
lege or university degree (Appendix 1, Supplemental Table 2). Of 
the participants, the quantity of consumed opioid was extracted 
from the 14-day diary for 80% (n = 1792) of the sample and the 
rest from the phone interview. Among participants, 72% (n = 
1612) completed both assessments, showing good concord-
ance35 (ICC 0.78, 95% CI  0.74–0.81). Furthermore, the median 
number of morphine 5 mg tablet equivalents consumed was the 
same (n = 5) for both phone interview and the 14-day diary. 
About half (53%; n = 950) of participants completed the elec-
tronic diary, and the opioid consumption was similar for paper 
and electronic diaries (median of 5 for the paper and 4 for the 
electronic diaries).
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Mean pain intensity at emergency department discharge and 
at the 2-week follow-up were lower for participants with renal 
colic or abdominal pain than other pain conditions (Table  2). 
Almost all participants filled their opioid prescription during the 
2-week follow-up period (93%; n = 2074). The median quantity of 
prescribed morphine 5 mg tablet equivalents was 16, and this 
quantity was similar across all pain categories.

The quantity of opioids consumed during the 14 days was low 
for the whole sample (median 5 morphine 5 mg tablet equivalents, 
quartiles 1–14) and varied across pain conditions (p  <  0.001). 
Patients with renal colic or abdominal pain consumed the small-
est amount of opioids over 14 days — a median of 2 (quartiles 0–6) 
morphine 5 mg tablet equivalents — compared with patients with 

fractures (9, quartiles 2–20), back pain (8, quartiles 3–18), neck 
pain (6, quartiles 2–16), or other musculoskeletal pain (6, quartiles 
2–15) for all comparisons. In addition, patients with other pain 
conditions not included in previous categories consumed fewer 
opioids (4, quartiles 1–9) than patients with fractures or back pain 
(p < 0.01 for both comparisons). Patients with fractures (17.5%) 
and back pain (12.1%) filled an additional opioid prescription 
more often than all other pain conditions (Table 2). We observed 
no significant effect of age (< 65 yr v. ≥ 65 yr) or sex on the quantity 
of consumed opioids during the 14-day follow-up (p  =  0.4 and 
p = 0.8, respectively; Appendix 1, Supplemental Table 3). In addi-
tion, the quantity of opioids consumed was similar across the dif-
ferent hospital sites (Appendix 1, Supplemental Table 4).

Total patients discharged with an opioid 

prescription, aged ≥ 18 yr, in acute pain

n = 10 577

Excluded  n = 1652
• Patients missed by 

 ED physicians

Total patients screened by ED physicians

n = 8925

Excluded  n = 2892
• Chronic pain  n = 813

• Not fluent in English or French  

 n = 696

• Already taking opioid  n = 688

• Unable to follow-up  n = 473

• Cancer pain  n = 222

Total eligible patients

n = 6033

Excluded  n = 1661
• Patients unreachable

Patients who were contacted

n = 4372

Excluded  n = 1782
• Patients who declined 

 to participate

Patients who agreed to participate

n = 2590

Excluded  n = 350
• Patients lost to the 

 2-week follow-up

Patients included

n = 2240

Figure 1: Flow chart of patient enrolment in the study. Note: ED = emer-
gency department.

Table 1: Baseline characteristics across the different 
hospital sites

Variable

Quebec 
tertiary 

sites*
n = 3

Quebec 
community 

site†
n = 1

Ontario 
tertiary 

sites‡
n = 3

Mean ± SD age, yr 51.1 ± 
15.2

46.2 ± 16.1 52.1 ± 16.2

Female, % 48.2 47.7 49.1

Mean ± SD pain intensity 
at triage, 0–10 scale

7.3 ± 2.2 6.6 ± 2.1 6.3 ± 2.8

Type of pain condition, %

    Renal colic 17.8 21.7 28.0

    Fracture 24.5 23.5 14.9

    Back pain 17.0 13.0 21.1

    Neck pain 3.2 1.5 2.5

    Other musculoskeletal 19.2 17.6 12.4

    Abdominal pain 7.1 8.4 9.3

    Other 11.2 14.2 11.8

Opioid prescription type, %

    Morphine 52.1 67.8 26.9

    Oxycodone 13.3 4.3 0

    Hydromorphone 31.8 26.9 51.9

    Codeine +  
    acetaminophen

0 0 10.6

    Tramadol +  
    acetaminophen

2.4 1.0 4.4

    Oxycodone +  
    acetaminophen

0.3 0 6.3

Treated with opioid within 
    the ED, %

57.8 60.0 83.1

Median (Q1–Q3) ED stay, h 5.7 
(3.9–8.5)

5.7 (4.0–8.5) 5.8 
(3.5–8.2)

Note: ED = emergency department, Q1–Q3 = first and third quartile, SD = 
standard deviation.
*Quebec tertiary sites = Hôpital Sacré-Coeur de Montréal, Hôpital Maisonneuve-
Rosemont, Hôpital Enfant-Jésus.
†Quebec community site = Hôpital Jean-Talon.
‡Ontario tertiary sites = The Ottawa Hospital, Victoria Hospital (London, Ont.), 
Sunnybrook Health Sciences Centre.
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The quantity of morphine 5 mg tablet equivalents required to 
meet the need of 80% of patients for 2 weeks and for 7 days is 
reported in Figure 2. Over 2 weeks, patients experiencing renal 
colic, abdominal pain, and other uncategorized pain conditions 
required fewer opioids (8–11 tablets) than patients with muscu-
loskeletal pain (16–24 tablets). Over 7 days, the quantity of opi-
oids required was lower but showed similar variations across 
pain conditions. Analysis across all thresholds using cumulative 
distribution curves for the proportion of patients whose opioid 
requirements would be met showed that patients with renal 
colic, abdominal pain, and other uncategorized pain conditions 
consistently consumed lower amounts of opioids than patients 
with fractures, back and neck pain, and other musculoskeletal 
pain (Figure 3).

For the 2240  participants discharged from the emergency 
department, 41 665 morphine 5  mg tablet equivalents were 
prescribed, of which 15 457 were consumed during the 2-week 
follow-up period, leaving 26 207 (63%) unused morphine 5 mg 
tablet equivalents. The percentage of unused opioids showed 
significant differences across pain conditions (p   <  0.001): 
compared with patients with fractures, back pain, neck pain, 
or other musculoskeletal pain, patients experiencing renal 
colic and abdominal pain conditions had higher unused opi-
oid percentages, followed by the other pain condition cat-
egory (Figure 4).

The percentages of patients consuming opioids, NSAIDs, and 
acetaminophen for each day during the 14-day follow-up are 
reported in Figure 5. Two-thirds (67%) of participants consumed 
opioids on the first day after emergency department discharge, 
and that number gradually decreased to 12% on day  14. 

Table 2: Pain intensity and pain medication for each pain condition during the 2-week follow-up

Variable
Renal 
colic

Abdominal 
pain Fracture

Back 
pain

Neck 
pain 

Musculo-
skeletal Other Total

No. of patients 428 166 531 374 65 415 261 2240

Mean ± SD pain intensity at ED 
discharge, 0–10 scale

2.5 ± 2.5 3.6 ± 2.6 5.5 ± 2.4 6.0 ± 2.5 6.3 ± 2.5 5.5 ± 2.5 5.4 ± 2.8 4.8 ± 2.9

Mean ± SD pain intensity at 
14 d, 0–10 scale

1.0 ± 2.0 1.4 ± 2.1 3.4 ± 2.2 3.6 ± 2.5 3.6 ± 2.5 3.3 ± 2.6 2.3 ± 2.6 2.7 ± 2.6

Received acetaminophen 
prescription at discharge, %

46.0 33.7 57.1 50.5 52.3 48.0 39.2 48.2

Received NSAIDs prescription 
at discharge, %

67.5 27.7 30.7 56.4 52.3 42.4 28.5 44.4

Filled opioid prescription, % 92.5 86.9 93.7 94.2 89.2 93.2 91.6 92.6

Filled additional opioid 
prescription, %

8.5 4.6 17.5 12.1 4.9 9.7 5.6 10.8

Median (Q1–Q3) no. of 
morphine 5 mg tablets 
prescribed

16 (12–20) 15 (10–20) 16 (12–24) 17 (12–24) 18 (11–30) 16 (10–20) 15 (10–23) 16 (10–23)

Median (Q1–Q3) no. of 
morphine 5 mg tablets 
consumed, 7 d

2 (0–4) 2 (0–5) 7 (2–14) 7 (2–14) 6 (3–15) 5 (1–12) 3 (0–8) 4 (1–11)

Median (Q1–Q3) no. of 
morphine 5 mg tablets 
consumed, 14 d

2 (0–6) 2 (0–6) 9 (2–20) 8 (3–18) 6 (2–16) 6 (2–15) 4 (1–9) 5 (1–14)

Median (Q1–Q3) no. of 
morphine 5 mg tablets 
unused, 14 d

12 (8–18) 10 (5–14) 7 (4–16) 9 (3–16) 7 (3–15) 9 (5–15) 10 (5–17) 10 (5–16)

Note: ED = emergency department, NSAID = nonsteroidal anti-inflammatory drug, Q1–Q3 = first to third quartile, SD = standard deviation. 
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Figure 2: Number of morphine 5 mg tablet equivalents to prescribe to 
meet the needs of 80% of patients for 14 days and for 7 days for each pain 
condition category. 
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Similarly, acetaminophen consumption was highest on day 1, at 
62%, and decreased to 30% on day 14. Consumption of NSAIDs 
peaked on day 2 at 44% and declined to 16% on day 14.

Interpretation

This large, multicentre prospective study showed that patients 
discharged from the emergency department with an acute pain 
condition consumed a median of only 5 tablets of 5 mg morphine 
equivalent during the 2  subsequent weeks. Furthermore, the 
quantity consumed varied significantly between specific pain 
conditions, as did the quantity to meet the opioid need of 80% of 
patients for this duration, from 8 tablets for renal colic or abdom-
inal pain to 24  tablets for fractures. Finally, most patients had 
stopped using opioids by the end of 2 weeks, leaving almost two-
thirds of the opioids unused and potentially available for misuse.

In this study, the quantity of opioids consumed by patients 
discharged from the emergency department with a pain condi-
tion was similar to that reported in our previous, smaller, single-
site study.19 McCarthy and colleagues also studied opioid con-
sumption in patients discharged from an emergency 
department, but they included only patients receiving a prescrip-
tion of hydrocodone–acetaminophen combination at a single 
site. They reported a consumption of 9 tablets (median) of 5 mg 
morphine equivalent during a 10-day follow-up.20 Another small 
study using only telephone follow-up after emergency depart-
ment discharge reported the same quantity of tablets (9; 
median) consumed during a median 15 days of follow-up.22 Both 
studies report larger consumption than the 5 morphine 5 mg tab-
let equivalents consumed during our 2-week follow-up. This dif-
ference could be explained by the frequent use of opioid– 
acetaminophen combinations (100% and 86%), which limits the 
patient’s ability to optimize co-analgesia with acetaminophen 
and may increase opioid consumption; in the study by McCarthy 
and colleagues, only 8.5% used acetaminophen, compared with 
62% in our study.

Patients experiencing renal colic or abdominal pain required 
fewer opioids (8 tablets) than patients with fractures (24 tablets), 
back pain (21 tablets), neck pain (17 tablets), or other musculo-
skeletal pain. McCarthy and colleagues also found that patients 
with renal colic used fewer opioids than those with other painful 
conditions.20 This could be explained by its unique pain resolu-
tion pattern of episodic intense pain until the stone is expelled. 
Our results emphasize the need for clinicians to adjust their opi-
oid prescriptions to the type of painful condition. We also 
showed that half of patients consume 5 or fewer tablets of mor-
phine 5 mg tablet equivalents and that only 12% of patients still 
consume opioids on day  14, which is very close to the 13.8% 
found by McCarthy and colleagues on day 10.

Clinicians choosing to prescribe opioids could adapt the 
quantity of prescribed opioids to the specific painful condition 
based on the quantity of morphine 5 mg tablet equivalents 
required to meet the needs of 80% of patients described in our 
results. Phamacists are allowed to provide a fraction of the total 
number of opioid prescribed (partitioned dispensation). There-
fore, clinicians could add in the prescription to dispense initially 
only a fraction of the total quantity of prescribed opioids (estab-
lished from our median quantity of consumed opioids), with the 
patient returning to the pharmacy if more tablets are needed. 
The expected duration of the prescription could also be added. 
Pharmacists would not provide remaining portions beyond the 
expected duration of the prescription (i.e., an expiration date for 
the prescription after 3, 7, or 14 d). Adding an expiration date on 
an opioid prescription has been used in postsurgery settings and 
proved effective for limiting access to unused opioids.36,37 Addi-
tionally, legislation and regulations in many European countries 
limit opioid prescription validity from 5 days to 13 weeks.38 For 
example, for a patient with renal colic, a clinician could prescribe 
8  tablets of 5 mg morphine and ask the pharmacist to supply 
only 4 tablets at a time, with a prescription’s expiration date in 
2 weeks. For a fracture, a clinician could prescribe 24 tablets to 
be dispensed 12  tablets at a time, with an expiration date in 
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Figure 3: Cumulative distribution of quantity of 5 mg morphine tablet 
equivalents to prescribe to meet the need of patients with (A) renal colic, 
abdominal pain, and other pain conditions, and (B) fracture, back pain, 
neck pain, and other musculoskeletal pain.
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2 weeks. Equivalent prescriptions for other types of opioids are 
provided in Table 3. A similar method could be used if the clin-
ician needs to limit the prescription to 3 or 7  days (Figure 3). 
Future research could determine the balance between limiting 
unused opioids and patient inconvenience; partitioning in 
smaller portions could be a burden for patients and adds the 
cost of additional pharmacist services.

Limitations
Many patients who were prescribed opioids were not enrolled, 
which may have affected the representativeness of our sample. 
However, baseline variables were similar between included 
patients and those who were missed, could not be reached, 
declined to participate, or were lost to follow-up, but this does 
not eliminate the possibility of substantial selection bias, which 
limits generalizability. Most participants were from 1  province, 
and this could affect the main outcomes, given differences in 
prescribing practices. The number of participants with neck pain 
was low; therefore, caution must be observed for this specific 
condition. Moreover, the reasons that participants stopped con-
suming opioids were not recorded. We did not record whether 
participants had drug insurance, which could affect opioid con-
sumption. However, participants from Quebec sites were all 
 covered by medication insurance. Some patients may have 
restricted their opioid use owing to adverse effects, fear of addic-
tion, or fear of running out of tablets, among other reasons. 
Finally, the conversion method used in this study to estimate the 
equivalent of a 5 mg morphine tablet is only an approximation, 
and the analgesic effect may vary with specific opioids in real-
world conditions.

Conclusion

The quantity of opioids consumed during 2  weeks after emer-
gency department discharge by patients presenting with acute 
pain was low (5  morphine 5 mg tablet equivalents) and varied 
significantly among specific pain conditions, as did the quantity 
to meet the opioid need of 80% of patients during the same 
period, from 8 tablets for renal colic or abdominal pain to 24 tab-

lets for fractures. Furthermore, two-thirds of prescribed opioid 
tablets were unused. Our findings may provide guidance to 
enable clinicians to prescribe lower quantities of opioids and 
provide them in even smaller portions tailored to the specific 
cause of acute pain, thereby allowing adequate pain relief while 
reducing the risk of opioid misuse.
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