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Abstract

Objectives. Recent guidelines advise limiting opioid prescriptions for acute pain to a three-day supply; however, scant
literature quantifies opioid use patterns after an emergency department (ED) visit. We sought to describe opioid con-
sumption patterns after an ED visit for acute pain. Design. Descriptive study with data derived from a larger interven-
tional study promoting safe opioid use after ED discharge. Setting. Urban academic emergency department (>88,000
annual visits). Subjects. Patients were eligible if age >17 years, not chronically using opioids, and newly prescribed
hydrocodone-acetaminophen and were included in the analysis if they returned the completed 10-day medication di-
ary. Methods. Patient demographics and opioid consumption are reported. Opioid use is described in daily number
of pills and daily morphine milligram equivalents (MME) both for the sample overall and by diagnosis. Results. Two
hundred sixty patients returned completed medication diaries (45 [17%] back pain, 52 [20%] renal colic, 54 [21%]
fracture/dislocation, 40 [15%] musculoskeletal injury [nonfracture], and 69 [27%] “other”). The mean age (SD) was
45 (15) years, and 59% of the sample was female. A median of 12 pills were prescribed. Patients with renal colic
used the least opioids (total pills: median [interquartile range fIQRg] ¼ 3 [1–7]; total MME: median [IQR] ¼ 20 [10–
50]); patients with back pain used the most (total pills: median [IQR] ¼ 12 [7–16]; total MME: median [IQR] ¼ 65 [47.5–
100]); 92.5% of patients had leftover pills. Conclusions. In this sample, pill consumption varied by illness category;
however, overall, patients were consuming low quantities of pills, and the majority had unused pills 10 days after
their ED visit.
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Introduction

The ongoing opioid epidemic in the United States has

resulted in efforts at the national, state, and health system

levels to curb unnecessary prescription opioids. Nearly

half of all states adopted prescribing limits for acute pain

[1], and recently published guidelines from the Centers

for Disease Control and Prevention (CDC) make a

“category A” recommendation that, when prescribing

opioids for acute pain, “three days or less will often be

sufficient; more than seven days will rarely be needed”

[2]. The three-day supply recommendation was based on

previously published guidelines and expert opinion

(“based on clinical experience”) with a goal of control-

ling pain while simultaneously minimizing the hazards of

unnecessary opioid exposure or overprescribing (e.g., in-

creased likelihood of physical dependence, opioid

diversion).

The CDC guidelines recommend prescribing “no

greater quantity than needed for the expected duration of

pain severe enough to require opioids” [2]. However, the

quantity is determined by expected pain duration rather

than both duration and frequency of dosing. For exam-

ple, if an opioid analgesic is prescribed with a dosing fre-

quency of “every four hours as needed for pain,” some

patients may dose once daily, taking only three pills in

the first three days, whereas others will dose every four

hours, taking 18 pills in the same time frame, a sixfold

difference. Prescribing based on duration, but not fre-

quency of use, may unintentionally contribute to over-

prescribing and excess opioids. These excess opioids are

rarely disposed of properly [3,4], increasing the risk of

exposure to children, other household members, and

friends [3,5–7].

Acute care clinicians may be overtreating pain (with

risk of diversion and misuse, as described above) or may

be undertreating pain based on these three-day guide-

lines. The problem of treating acute pain extends beyond

the emergency department (ED) and involves immediate

care centers as well as physicians and advance care pro-

viders in multiple other specialties (e.g., trauma surgery,

urology, orthopedics, internal medicine). Given these

concerns and the limited strength of data on which the

days’ supply–based guidelines were developed, there is a

clear need to formulate quantity-based opioid prescribing

guidelines. Yet, there is a paucity of available literature

on which to formulate quantity-based recommendations

after an encounter for acutely painful diagnoses. We

therefore sought to characterize actual pill consumption

trajectories by major diagnosis group in order to better

inform prescribing guidelines and practices.

Methods

Study Setting and Participants
These data are part of a larger study at an urban aca-

demic ED (>88,000 annual visits) investigating a

multifaceted strategy to improve patients’ understanding

and safe use of prescription opioid pain relievers [8]. The

larger study from which these data were derived was a

randomized controlled trial and is registered at clinical-

trials.gov (NCT02431793). The data reported herein are

not the results of the trial, but rather a subanalysis. As

part of that study, patients completed a 10-day medica-

tion diary documenting their medication consumption

(including both analgesics and other home medications).

The medication diary is the data source for this analysis.

Patients were enrolled in the larger study if they were

English speaking, age >17 years, received a prescription

for hydrocodone-acetaminophen, and did not chronically

use opioids. Chronic use of opioids was based on self-

report of daily or near daily use of opioids for the past

90 days [9]. Patients were included in this analysis if they

returned the completed medication diary. The institu-

tional review board approved all study procedures, and

participants provided written, informed consent.

Study Protocol and Variables
As part of the larger study, patients were randomized to

receive either standard care or additional information

about opioids. Patients in the intervention arms received

information on multiple topics related to the safe use of

opioids (e.g., avoiding concomitant sedating medications,

avoiding double-dipping with acetaminophen, safe dis-

posal); however, none of the educational information

contained specific advice about medication dosing or fre-

quency of use. Patients in the intervention arm also had

changes made to the wording of their label (Take-Wait-

Stop) to make the label more patient-centered and en-

courage safe use [8,10]. The goal of these changes was

not to decrease opioid use, but rather to encourage safe

use in compliance with the prescription instructions (e.g.,

not exceeding recommended daily dosage).

The medication diary instructions asked patients to

document all medications taken (including prescription

and over-the-counter medications, as well as their

chronic daily home medications). In addition to record-

ing their medication(s), patients were asked to report a

pain score at the time of the analgesic dose using the 0–

10 numeric pain rating scale. Patients who did not take

any analgesics in a given day did not record pain scores.

The patients were instructed to start the diary immedi-

ately following discharge, and therefore the first “day” of

completed entries represents the day of discharge (and

may have been a partial day depending upon time of

discharge).

At the time of enrollment, patients were provided with

a paid envelope to return the medication diary.

Medication diary details were transcribed by trained re-

search assistants from the paper format into the elec-

tronic Research Electronic Data Capture (REDCap)

database [11].
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Demographic variables included age, race, gender, ed-

ucation, literacy level, income, insurance status, self-

reported health status, and prior exposure to opioids

(self-report). Literacy level was measured using the

Newest Vital Sign (NVS) [12]. Visit characteristics in-

cluded first and last recorded pain scores (0–10), ED visit

length of stay, exposure to opioids during the ED visit,

and discharge diagnosis. Opioid prescription characteris-

tics included morphine milligram equivalents (MME)

and number of pills prescribed.

Outcome Measurement
The primary outcome was the number of hydrocodone-

acetaminophen pills (and corresponding MME) con-

sumed each day after discharge by diagnosis. We focused

solely on hydrocodone-acetaminophen, given that this is

the predominating opioid type prescribed at our institu-

tion. Secondary measures used to illustrate dosing pat-

terns included the proportion of patients in each

diagnosis group using opioids on each postdischarge day

and the mean days on which patients in each diagnosis

group took opioid pills. To most accurately describe the

overall analgesic use in this population, the use of nonste-

roidal anti-inflammatory medications (NSAIDs), acet-

aminophen, and muscle relaxants (both skeletal muscle

relaxants and benzodiazepines) is also reported.

Additionally, we sought to characterize the number of

pills per diagnosis that would satisfy the requirements of

80% and 95% of the study population. Hill et al., in the

surgical literature, recommended prescribing a pill quan-

tity by diagnosis that would “satisfy the opioid

requirements” of 80% of the population to balance opi-

oid risk against analgesic needs and the potential incon-

venience of returning for a refill [13]. In a single-center

study of Canadian ED patients, Daoust et al. replicated

Hill et al.’s 80% analysis for different categories of ED

diagnoses and also calculated quantities that would sat-

isfy the opioid requirements of 95% of all ED patients

for the first three days [14]. However, this analysis used a

combination of phone reports of pill use and medication

diaries and rounded up (e.g., 1–5 pills consumed ¼ 5) be-

fore calculations. The 95% number was calculated for all

diagnoses combined, but not for individual diagnosis cat-

egories. Building upon this prior work, we calculated the

pill quantity that would satisfy both 80% and 95% of

patients’ opioid requirements for the first three days after

discharge (defined as the day of discharge [partial day]

and first three full days).

Analysis
Descriptive statistics were calculated for sociodemo-

graphic characteristics and descriptors of the ED visit.

Chi-square, one-way analysis of variance (ANOVA), and

Wilcoxon rank-sum tests were used, as appropriate, to

test for differences between participants who returned

medication diaries and those who did not. Pill quantities

are presented as median (interquartile range [IQR]) and

mean (SD), as appropriate, based on the data distribu-

tion. Although the intervention described above was not

designed to directly influence medication use frequency,

we additionally evaluated for any influence of the inter-

vention on the study outcomes using bivariate analysis

and the chi-square test as appropriate. All analyses were

performed using SAS 9.4.

Results

Sample
A total of 652 patients were enrolled. Two hundred sixty

patients returned medication diaries and were eligible for

analysis; 57.1% were female, with a mean age of 46 years

(Table 1). Participants returning medication diaries dif-

fered significantly from the overall sample enrolled.

Participants who returned diaries were older, with higher

educational attainment, literacy, and household earnings,

and were less likely to be uninsured or from a racial/eth-

nic minority. Nearly three-quarters of the sample who

returned diaries had adequate health literacy, and over a

third of the sample had been previously prescribed

hydrocodone (although, per inclusion criteria, they were

not taking it on a daily or near daily basis before enroll-

ment). The sample was fairly evenly split between diag-

nosis categories: back pain (N¼ 45, 17.3%,), renal colic

(N¼ 52, 20.0%), fracture/dislocation (N¼ 54, 20.8%),

musculoskeletal injury (nonfracture; N¼ 40, 15.4%),

and other diagnoses (N¼ 69, 26.5%).

Pain Scores
Pain scores for the sample were only recorded on those

patients continuing to dose their opioid analgesics.

Among that group, pain scores showed a slow but steady

decline throughout the 10-day medication dairy, with the

exception of the “other” diagnosis group, wherein pain

scores of those continuing to dose their medication first

decreased before returning to and exceeding baseline lev-

els (day of discharge: median ¼ 7; postdischarge day 6:

median ¼ 5; postdischarge day 9: median ¼ 8.5)

(Figure 1). Patients with back pain had the highest me-

dian pain scores (IQR) on the day of discharge (8 [6.5–

9]), and renal colic patients the lowest (6 [3–7])

(Supplementary Data).

Prescription Characteristics
The median quantity of opioid pills prescribed (IQR) was

12 (12–20). The median MME prescribed (IQR) was 90

(60–120). Both the number of pills and MME prescribed

varied by diagnosis (Table 2), with renal colic diagnoses

receiving the greatest MME (120) and musculoskeletal

injuries receiving the least MME (60).
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Total Opioid Consumption
For all diagnoses combined, the median number of pills

consumed in the 10 days postdischarge (IQR) was eight

(3–13), corresponding to a total MME median (IQR) of

45 (20–80). Patients with renal colic reported taking

pills for a median (IQR) of two (1–5) days, whereas

those in the “other” category took pills for a median

(IQR) of three (2–6) days. The remaining three diagno-

sis groups took pills for a median of five or more days.

Patients with renal colic used the fewest opioids (total

pills: median [IQR] ¼ 3 [1–7]; total MME: median

[IQR] ¼ 20 [10–50]); patients with back pain used the

most (total pills: median [IQR] ¼ 12 [7–16]; total

MME: median [IQR] ¼ 65 [47.5–100]). There was no

influence of the overall study intervention on total opi-

oid consumption, defined as total pills, total MME, and

total days used.

Frequency of Daily Opioid Consumption by

Diagnosis
On the day of ED discharge (day 0), 86% of patients con-

sumed an opioid at home (88.9% back pain, 71.2% renal

colic, 92.6% fracture/dislocation, 90.0% musculoskele-

tal injury, 88.4% other). Slightly more than one-third of

the patients (36.2%) had also received an opioid (oral or

intravenous) in the ED on day 0. On day 1 after ED dis-

charge, the proportion of patients consuming opioids de-

creased for those with renal colic (44.2%), fracture/

dislocation (81.5%), and other diagnoses (82.6%),

remained stable for those with musculoskeletal pain

(90.0%), and increased for those with back pain

(91.1%). Figure 2 displays the proportion of patients

reporting opioid consumption by postdischarge day.

Regardless of the diagnosis category or the postdi-

scharge day, the number of pills consumed on a given

Table 1. Participant demographic and ED visit characteristics

Study Sample (Returned Medication Diary) Excluded (Did Not Return Medication Diary)
N ¼ 392

40.4 (13.2)

55.6

40.6

35.2

23.9

21.2

34.3

29.9

14.6

36.1

35.2

28.7

37.0

63.0

21.8

5.7

58.6

8.8

5.2

14.1

34.5

30.1

19.3

2.1

38.01

8.7

54.2

37.1

7.7 (2.3)

3.7 (2.7–5.1)

33.7

N ¼ 260

45.0 (14.5)

59.2

57.7

25.4

16.9

13.1

28.1

33.5

25.4

22.3

33.9

43.8

28.5

71.5

12.6

7.5

72.8

3.2

3.9

16.2

38.1

34.2

9.2

2.3

40.3

8.2

57.0

34.8

7.6 (2.3)

4.2 (3.1–5.4)

36.2

Characteristic

Demographic characteristics

Age, mean (SD), y

Female gender, %

Race, %

White

African American

Other

Education, %

High school grad or less

Some college

College graduate

Graduate degree

Income level, %þ

�$40,000

>$40,000–$100,000

>$100,000

Health literacy, %

Lowþmarginal

Adequate

Primary insurance, %þþ

Medicaid

Medicare

Private/managed care

Self- or no insurance

Other

Self-reported health status, %

Excellent

Very good

Good

Fair

Poor

Previously prescribed hydrocodone, %þ

ED visit characteristics

Triage acuity, %

1 & 2

3

4 & 5

Triage pain score, mean (SD)

Total length of stay, median (IQR), h

Exposure to opioids in the ED, %

P Value

<0.05

0.36

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

0.57

0.78

0.44

<0.05

0.51

ED ¼ emergency department; IQR ¼ interquartile range.
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day was low, with patients typically using one to two

pills daily among those continuing to take medication

(Table 2).

Use of Other Analgesics
NSAIDs were used fairly consistently across time in the

sample, with patients reporting NSAID use for a median

of 5.3 days, but was most frequently used among the

patients with a back pain diagnosis. Not surprisingly,

benzodiazepine use was also most common among back

pain patients (51.1%). In contrast, acetaminophen as a

standalone medication (rather than in a combination for-

mulation with hydrocodone) was used very infrequently

as an analgesic, with only 8.5% of the sample using acet-

aminophen at any time in the 10 days postdischarge.

Figure 3 displays the timing of use of the analgesics, dem-

onstrating that not only did the overall use of NSAIDs

differ by diagnosis, but the NSAID patterns followed a

similar trajectory to that of the opioids, with a decreasing

proportion of patients taking them on each subsequent

day (rather than “replacing” their opioid with nonopioid

alternatives) (Table 3).
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Figure 1. Pain scores by diagnosis over time for patients continuing to use analgesics. Only those patients taking an analgesic on a
given day reported a pain score. The number of patients included each day is noted with the bar graph, and the pain score change
overtime is represented with the line graph.
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Table 2. Opioid use, by diagnosis

Total

(N¼260)

12 (12–20)

90 (60–120)

50 (20–90)

86.2

77.3

65.0

57.7

43.5

36.5

30.8

24.2

18.5

13.8

SD)*

1.7 (1.0)

2.3 (1.2)

2.3 (1.4)

2.0 (1.3)

2.0 (1.3)

1.9 (1.1)

1.8 (1.2)

1.7 (1.3)

1.6 (1.2)

1.6 (1.1)

4 (2–7)

8 (3–13)

45 (20–80)

92.5

Back Pain

(N¼45)

12 (10–20)

80 (60–120)

35 (5–60)

88.9

91.1

86.7

80.0

62.2

57.8

42.2

26.7

17.8

15.6

2.1 (1.2)

2.6 (1.4)

2.6 (1.4)

2.2 (1.1)

2.1 (1.2)

2.0 (1.2)

2.0 (1.2)

2.1 (2.0)

2.0 (1.6)

1.8 (1.2)

6 (4–8)

12 (7–16)

65 (47.5–100)

85.3

Renal Colic

(N¼52)

14.5 (12–24)

120 (67.5–135)

75 (50–120)

71.2

44.2

30.8

30.8

25.0

17.3

17.3

13.5

7.7

7.7

1.4 (0.7)

2.0 (1.2)

2.2 (1.4)

1.8 (1.5)

1.6 (0.7)

1.5 (0.9)

1.8 (1.2)

1.3 (0.5)

1.0 (0.0)

0.8 (0.4)

2 (1–5)

3 (1–7)

20 (10–50)

98.0

Fracture/Dislocation

(N¼54)

12 (12–24)

95 (60–120)

45 (20–65)

92.6

81.5

72.2

68.5

48.1

48.1

38.9

37.0

29.6

18.5

1.7 (1.0)

2.4 (0.9)

2.4 (2.0)

2.2 (1.8)

2.4 (1.5)

1.8 (1.0)

1.9 (1.7)

1.9 (1.3)

1.8 (1.4)

1.9 (1.4)

6 (4–8)

10.5 (4–14)

60 (25–110)

93.0

Musculoskeletal Injury

(N¼40)

12 (10–18)

60 (60–120)

35 (15–60)

90.0

90.0

75.0

72.5

50.0

40.0

40.0

30.0

30.0

25.0

1.8 (0.8)

1.9 (1.2)

2.0 (1.2)

1.6 (0.9)

1.6 (0.9)

1.7 (0.9)

15 (0.8)

1.5 (0.8)

1.5 (0.8)

1.6 (1.0)

5.5 (4–7)

8.5 (4–11)

47.5 (20–80)

97.1

Other

(N¼69)

12 (12–18)

70 (60–120)

40 (20–100)

88.4

82.6

65.2

46.4

37.7

26.1

21.7

17.4

11.6

7.2

1.6 (0.9)

2.2 (1.2)

2.0 (1.1)

2.2 (1.3)

1.8 (1.0)

2.0 (0.9)

1.6 (0.8)

1.5 (0.7)

1.3 (0.5)

1.3 (0.5)

3 (2–6)

6 (3–11)

37.5 (16.3–77.5)

88.9

Tabs dispensed, median (IQR)

MME dispensed, median (IQR)

Total MME left, median (IQR)

Proportion of patients taking opioid by medication diary day, %

Day of discharge

Post-DC day 1

Post DC day 2

Post-DC day 3

Post-DC day 4

Post-DC day 5

Post-DC day 6

Post-DC day 7

Post-DC day 8

Post-DC day 9

Tabs taken per day among those consuming any opioid, mean (

Day of discharge

Post-DC day 1

Post DC day 2

Post-DC day 3

Post-DC day 4

Post-DC day 5

Post-DC day 6

Post-DC day 7

Post-DC day 8

Post-DC day 9

Days on which an opioid was consumed, median (IQR)*

Total tabs used, median (IQR)

Total MME used, median (IQR)

Patients reporting leftover pills (N ¼ 226), %

IQR ¼ interquartile range; MME ¼ morphine milligram equivalents; post-DC ¼ postdischarge.

*Among those who reported taking opioids.
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Unused Opioids
Ninety-two point five percent of patients had leftover

pills. Among the 260 patients, a total of 3,975 pills of

hydrocodone-acetaminophen were prescribed, represent-

ing 26,155 MME. At the end of their assessment,

2,077.5 pills (52.2%) were unused.

Calculated Quantities by Diagnosis
The opioid quantities required to fully supply the opioid

needs for 80% and 95% of patients for the first three

days after discharge (day of discharge þ postdischarge

days 1, 2, and 3) are as follows: back pain 12 pills/19

pills, renal colic five pills/nine pills, fracture/dislocation

nine pills/15 pills, musculoskeletal injury nine pills/12

pills, “other” diagnoses eight pills/13 pills. If all diagno-

ses were grouped together, 13 pills would supply the

needs of 95% of patients for the first three days after

discharge.

Limitations

This analysis was part of a larger interventional study.

Although the intervention was not designed to decrease

opioid use (but rather improve safe use) and there was no

measured effect of the intervention on patients’ overall

pill use, the study context may have influenced dosing in

an unmeasured way. The study took place at a single ur-

ban site, limiting generalizability. Further, medication di-

aries had a low rate of return, are subject to patient recall

bias, and were more likely to be returned among patients

with higher literacy, educational attainment, and income.

It is possible that this population of patients has different

pill use patterns in both frequency and duration than

those who did not return medication diaries.

Patients’ prescribed pill quantity was not controlled

and was not equal between diagnoses or individuals;

therefore, there may be a ceiling effect wherein patients

appear to “only” use 12 pills because they were supplied

12, artificially lowering the calculated 80% and 95%

numbers. This limitation is mitigated by the fact that

even among the diagnosis groups with the highest use

(back pain) and the highest proportion of patients with

continued use at nine days post-ED (musculoskeletal in-

jury), there were high rates of unused opioids at the end

of the 10-day diary. Finally, there was no check for

patients obtaining prescriptions from other, non-ED

sources.

Discussion

In this prospective observational study of opioid pill con-

sumption after ED discharge, patient-reported opioid use

varied by painful diagnosis. Patients with renal colic

were prescribed the highest quantity of opioid pills and

ultimately used the lowest number of pills, perhaps due

to the acute, intermittent nature of pain from renal colic.

All diagnoses displayed a similar daily use pattern over

time, with patients consuming low pill numbers on a

given day and a progressive decline in the proportion of

patients reporting opioid use with each passing day.

These data add to the existing literature in several

ways. First, these findings highlight the unique opioid

consumption trajectory of renal colic and indicate a po-

tential mismatch between prescriber expectations of

painful symptom trajectory and actual patient-reported

symptom trajectory. Additionally, they demonstrate that

ED patients rarely take as-needed medications at the

maximum daily dosing limits, and even a low pill quan-

tity may allow for continued use up to a week or beyond.

Figure 2. Proportion of patients continuing to take pain medication.
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Finally, the number of unused opioid pills 10 days after

ED discharge remains high; 93% of study participants

reported leftover opioids. This finding is notable because

all prescriptions in this study had pill quantities that com-

plied with the days’ supply–based guidelines, yet still

resulted in >2,000 unused opioid pills from only 260

patients. A prior cross-sectional study of national EDs

revealed similar quantities of opioid pills prescribed

(mean ¼ 16.6), also fitting well within the days’ supply–

based guidelines [15].

We are aware of at least one other study evaluating

opioid consumption trajectories after ED discharge.

Daoust et al. reported that patients were prescribed a me-

dian of 150 MME and consumed a median of 35 MME

over two weeks of follow-up, resulting in 68% of pre-

scribed pills remaining unused. When stratified by pain-

ful diagnosis, opioid consumption was significantly

lower among diagnoses of renal colic and abdominal

pain than extremity fracture and musculoskeletal pain

[14]. In comparison, we found that patients were pre-

scribed a median of 90 MME and consumed a median of

45 MME over 10 days of follow-up, resulting in 52% of

opioid pills remaining unused. Similar to Daoust et al.,

we found that opioid consumption was lowest in patients

with renal colic.

Based on these data, Daoust et al. calculated that 15

pills of morphine 5 mg (i.e., a total of 75 MME) would

adequately supply 95% of the population for

Figure 3. Patterns of analgesic use by diagnosis over time.
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undifferentiated acute pain diagnoses for three days. By

comparison, we found that 13 pills of hydrocodone/acet-

aminophen 5 mg/325 mg (same MME as morphine)

would be needed to supply 95% of the population for

undifferentiated acute pain diagnoses over three days.

Overall, these results are very similar despite different

populations and data collection techniques. Notably,

these data demonstrate that adopting a “one size fits all”

quantity would have a different impact on a renal colic

patient than a back pain patient.

In contrast, if one were to adopt the 95% calculated

quantities by diagnosis (19 for back pain, nine for renal

colic, 15 for fracture/dislocation, 12 for musculoskeletal

injury, and 13 for “other” diagnoses), there would per-

haps be fewer excess pills for some diagnoses, but many

patients would still have excess pills (e.g., median back

pain used 12 pills). Another possible effect of these differ-

ent quantities relates to the “message” that a prescription

(and quantity) sends to the patient. Howard et al. re-

cently examined opioid prescribing and use following

surgical procedures across 33 health systems in

Michigan; they found that the quantity of opioids pre-

scribed was associated with the amount consumed by

patients. They surmised that the quantity prescribed may

act as a “psychologic heuristic” or “mental anchor by

which patients estimate their analgesic needs” [16].

Although our results closely approximate those of

Daoust et al. [17], there are several notable distinctions.

First, the Daoust study was conducted in Canada, which

has a health care system fundamentally different from

Figure 3. Continued
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that of the United States and has not experienced the

same severity of opioid overprescribing and overdose his-

torically. It is therefore necessary to evaluate opioid use

patterns among US ED visits. Second, the most common

opioid prescribed in the Canadian cohort was morphine,

whereas the most common opioid prescribed in our co-

hort—and nationally in the United States [18]—was

hydrocodone-acetaminophen. The use of a combination

opioid-acetaminophen formulation may influence use

patterns. Notably, in reference to other analgesics, the

Daoust et al. study reported high rates of NSAID

(45.1%) and acetaminophen use (67.9%) but did not

have daily consumption pattern data. Our data show

that routine use of these over-the-counter analgesics in

our population is different than in the Canadian sample,

with much lower rates of acetaminophen use. However,

patients were already receiving the benefits of acetamino-

phen via the combination formulation and were coun-

seled to avoid double-dipping with acetaminophen.

Interestingly, despite the higher rates of over-the-counter

analgesics reported by Daoust et al., their patients had

similar overall patterns of opioid consumption.

Our intent in publishing these data is not that our

findings be interpreted as firm parameters for quantity-

based limits of prescribed opioids, particularly given the

limitations of a single-center observational study. Rather,

these findings build upon and validate a growing body of

literature identifying distinct pain and pill consumption

trajectories for common acutely painful conditions.

Further, these data help to underscore that opioid pre-

scriptions for acute pain are not a “one size fits all” situa-

tion [1]. These data also confirm the findings from

Daoust et al. that renal colic, in particular, follows a pain

intensity and opioid consumption trajectory distinct from

musculoskeletal diagnoses and fracture/dislocation.

Ideally, additional studies would confirm our data in

more diverse populations, eventually informing a more

evidence-driven approach to acute prescribing limits.

Importantly, any change in guidelines will require

thoughtful consideration of the impact on individual

physicians and patients, as well as the more collective

perspective of overall public health. This approach must

include a relative prioritization of the competing goals of

minimizing excess opioid exposure while ensuring

Figure 3. Continued

Table 3. Use of other medications, by diagnosis

Fracture/ Musculoskeletal

Total Back Pain Renal Colic Dislocation Injury Other
(N¼260) (N¼45) (N¼52) (N¼54) (N¼40) (N¼69)

NSAID use at any time, % 52.7 77.8 42.3 57.4 50.0 42.0

Days on which an NSAID was consumed, mean (SD) 5.3 (3.0) 6.0 (3.0) 5.4 (3.0) 6.1 (3.1) 4.2 (2.9) 4.3 (2.7)

Muscle relaxant use at any time, % 12.7 51.1 0.0 7.4 7.5 4.35

Days on which a muscle relaxant was consumed, mean (SD) 5.5 (2.7) 5.0 (2.5) 0.0 (0.0) 4.5 (2.5) 9.7 (0.6) 6.3 (2.3)

Acetaminophen use at any time, % 8.5 4.4 7.7 13.0 10.0 7.3

Days on which acetaminophen was consumed, mean (SD) 3.5 (3.0) 6.0 (4.2) 2.5 (1.9) 5.0 (2.9) 3.3 (3.9) 1.2 (0.5)

NSAID ¼ nonsteroidal anti-inflammatory drug.
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adequate pain relief, as well as a consensus definition of

the optimal target for population-level quantity-based

guidelines (i.e., meeting the needs of 80% vs 95% of the

population’s acute pain needs vs some other target).

Diagnosis-specific opioid dosing evidence is one aspect to

consider; however, not just dose but also anticipated du-

ration of opioid use should be considered, and this work

enhances that understanding. Further, any acute prescrib-

ing guidelines should preserve individual prescriber flexi-

bility in responding to unique patient and clinical

circumstances. There is a wide response range to opioids,

pain is subjectively experienced, and other considera-

tions, including patient comorbidities and the timeliness

and ability to connect to follow-up care, all contribute to

prescribing decisions (analgesic choice, strength, and

quantity) [19].

In summary, the ED patients returning medication di-

aries in our sample consumed only half (45 MME) of the

prescribed quantity of opioids (90 MME). Total opioids

prescribed and consumed varied by diagnosis, with renal

colic representing the largest quantity of opioids pre-

scribed but the lowest quantity of opioids consumed.

These data should be considered in the creation of any fu-

ture opioid prescribing guidelines.
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