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T he rising use and misuse of opioids is a national and 
international crisis that contributes significantly to 
opioid-related deaths, particularly in young 

adults.1,2 In Canada, between January 2016 and June 2019, 
there were more than 13 900 apparent opioid-related deaths 
and 17 000 opioid-related hospital admissions.3 In Canada 
and the United States, physicians prescribe higher quantities 
of opioids than in other countries4,5 and the amount pre-
scribed is often greater than is needed, as evidenced by the 
large numbers of unused opioids.6,7 This may lead to long-
term use in opioid-naive patients,8,9 misuse by others in the 
household10,11 and diversion (i.e., transfer of a medication 
from a lawful to unlawful distribution or use).12 Surgeons 
commonly prescribe opioid analgesics to treat acute post-
operative pain. In the US, despite writing only 1.8% of all 
medication prescriptions, surgeons accounted for 9.8% of 
all opioid prescriptions.13

Breast cancer is the most common cancer in women in 
Canada, occurring in 1 in 8 females, with 27 000 new cases 
in 2019.14 Breast surgery is commonly used to treat benign 

and malignant conditions. Postoperative pain management 
practices in breast surgery are variable among surgeons in the 
US,15,16 with high rates of opioid analgesic overprescription,5 
despite recent literature that suggests 5 days is the appropri-
ate length of time that opioids should be prescribed for breast 
surgery, if prescribed at all.17 A recent Canadian study showed 
that patients undergoing breast surgery can achieve adequate 
pain control with minimal to no postoperative opioids.18 To 
better evaluate prescribing practices, the Ontario Ministry of 
Health and Long-Term Care mandated data collection on 
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Background: Postoperative pain management practices in breast surgery are variable, with recent evidence that approaches for 
minimizing or sparing opioids can be successfully implemented. We describe opioid filling and predictors of higher doses in patients 
undergoing same-day breast surgery in Ontario, Canada.

Methods: In this retrospective population-based cohort study, we used linked administrative health data to identify patients aged 
18  years or older who underwent same-day breast surgery from 2012 to 2020. We categorized procedure types by increasing 
in vasiveness of surgery: partial, with or without axillary intervention (P ± axilla); total, with or without axillary intervention (T ± axilla); 
radical, with or without axillary intervention (R ± axilla); and bilateral. The primary outcome was filling an opioid prescription within 7 
or fewer days after surgery. Secondary outcomes were total oral morphine equivalents (OMEs) filled (mg, median and interquartile 
range [IQR]) and filling more than 1 prescription within 7 or fewer days after surgery. We estimated associations (adjusted risk ratios 
[RRs] and 95% confidence intervals [CIs]) between study variables and outcomes in multivariable models. We used a random inter-
cept for each unique prescriber to account for provider-level clustering.

Results: Of the 84 369 patients who underwent same-day breast surgery, 72% (n = 60 620) filled an opioid prescription. Median 
OMEs filled increased with invasiveness (P ± axilla = 135 [IQR 90–180] mg; T ± axilla = 135 [IQR 100–200] mg; R ± axilla = 150 [IQR 
113–225] mg, bilateral surgery = 150 [IQR 113–225] mg; p < 0.0001). Factors associated with filling more than 1 opioid prescription 
were age 30–59 years (v. age 18–29 yr), increased invasiveness (RR 1.98, 95% CI 1.70–2.30 bilateral v. P ± axilla), Charlson 
Comorbidity Index ≥ 2 versus 0–1 (RR 1.50, 95% CI 1.34–1.69) and malignancy (RR 1.39, 95% CI 1.26–1.53).

Interpretation: Most patients undergoing same-day breast surgery fill an opioid prescription within 7 days. Efforts are needed to 
identify patient groups where opioids may be successfully minimized or eliminated.
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opioid prescribing in 2012.19 Given the high volumes of 
breast surgery in Canada, the lack of detailed population-
based data on prescribing and recent evidence from single-
institution studies suggesting that lower opioid analgesic 
doses can be safely prescribed, we evaluated postoperative 
opioid filling in patients undergoing same-day breast surgery 
in Ontario, Canada.

Methods

Study cohort and setting
We conducted a retrospective population-based cohort study 
in which we identified patients aged at least 18  years in 
Ontario, Canada, who underwent same-day breast surgery, 
with or without axillary intervention, from July 1, 2012, to 
June 30, 2020. Ontario has a population of about 14 million 
people, which represents nearly 38.8% of the Canadian popu-
lation.20 Ontario has a universal health insurance plan that 
covers basic health care services (e.g., costs associated with 
physician visits, inpatient hospital admissions). We excluded 
patients if they had concomitant breast reconstructive surgery 
(anticipated higher pain levels), died within 30 days of surgery 
or were younger than 18 years. We captured the first breast 
surgery per patient during the study period, and the number 
of unique surgeries is therefore the same as the number of 
patients (Figure 1).

Administrative databases
We used the linked administrative databases housed at ICES 
(https://www.ices.on.ca). We captured same-day surgeries using 
the Canadian Institute for Health Information (CIHI) Same 
Day Surgery database, which includes mandatory submissions 
from hospitals to the Ministry of Health. Between 2012 and 

2020, Same Day Surgery records with valid linking numbers 
ranged from a low of 98.67% to a high of 98.77%. This data-
base may include a small proportion of patients who were 
admitted after surgery. We selected codes for partial (P) (i.e., 
lumpectomy, excisional biopsy), total (T) (i.e., mastectomy), rad-
ical breast excision (R) (i.e., mastectomy with removal of axillary 
lymph nodes) and simultaneous axillary intervention (axilla) 
from the Canadian Classification of Health Interventions 
(Appendix 1, Appendix Table 1, available at www.cmajopen.ca/
content/11/2/E208/suppl/DC1).21 We used International Statis-
tical Classification of Diseases and Related Health Problems, 10th 
Revision (ICD-10) diagnostic codes to identify malignancy, with 
the remainder classified as benign (Appendix 2, Appendix 
Table 2, available at www.cmajopen.ca/content/11/2/E208/
suppl/DC1). We identified opioid prescriptions from the Nar-
cotics Monitoring System (NMS) database. Established in July 
2012 through the Ontario Narcotics Strategy, the NMS records 
information on controlled drug prescriptions issued to Ontario 
residents, regardless of payment method. The NMS database 
collects information from prescription dispensers, and therefore 
includes only information recorded by the pharmacy where a 
prescription was filled. We categorized the opioids, including 
combinations, as codeine, tramadol, oxycodone, morphine, 
hydromorphone, methadone and other (Appendix 3, Appendix 
Table 3, available at www.cmajopen.ca/content/11/2/E208/
suppl/DC1). Demographic characteristics including age and sex 
were captured in the Registered Persons Database (RPDB). We 
used the CIHI Discharge Abstract Database, which includes 
mandatory submissions from hospitals to the Ministry of Health, 
to capture patient comorbidities. These data sets were cleaned 
and linked using unique encoded identifiers and analyzed at 
ICES. Data were reported in accordance with recommendations 
from the Reporting of Studies Conducted Using Observational 
Routinely- Collected Data (RECORD) statement.22

Variables
We characterized patients by sex (male, female), age (18–
29  yr, 30–39 yr, 40–49 yr, 50–59 yr, 60–69 yr, 70–79 yr, 
≥ 80 yr) and Charlson Comorbidity Index ([CCI] 0–1, ≥ 2) in 
the 5 years before the index breast surgery. The CCI categor-
izes ICD diagnosis codes into predefined comorbid conditions 
and assigns a weight based on disease burden and its relative 
importance to patient prognosis.23 We used postal codes 
linked to the postal code conversion file to assign area-level 
income quintiles, where quintile 1 represents the lowest 
incomes. We defined residence as either rural (community 
size < 10 000) or urban, using the postal code conversion file. 
We defined institutions as those providing instruction to 
medical trainees (teaching hospitals), those that do not (small 
[< 100 beds] and community [≥ 100 beds] hospitals) and pedi-
atric hospitals, which typically provide care to patients 
younger than 18 years. We categorized diagnoses as benign or 
malignant, and procedure types by increasing invasiveness of 
surgery: partial, with or without axillary intervention (P ± 
axilla); total, with or without axillary intervention (T ± axilla); 
radical, with or without axillary intervention (R ± axilla); and 
bilateral. We also categorized the year of breast surgery.

Same-day surgeries in Ontario, 
Canada, during study period

n = 109 352

Excluded:
• Concomitant breast reconstructive
    procedures  n = 14 110
• Not first surgery in study period
    n = 9820
• Patients younger than 18 yr
    n = 1014
• Death within 30 d of surgery
    n = 39

Final study cohort
Surgeries  n = 84 369
Patients  n = 84 369

Figure 1: Cohort creation flowchart for patients undergoing same-day 
breast surgery in Ontario, Canada, during the study period (July 1, 
2012, to June 30, 2020). Final cohort of n = 84 369 represents num-
ber of unique first surgeries and number of patients.
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Table 1 (part 1 of 2): Characteristics of patients undergoing same-day breast surgery in Ontario, Canada, during the study period, 
categorized by filling of opioid prescriptions within 7 days of surgery date (n = 84 369)*

Variable

No. (%)† who filled 
opioid prescription, 

days 0–7

No. (%)† who 
did not fill opioid 

prescription
No. (%)† of 
all patients

Standardized 
difference

Any opioid prescription filled up to 7 d after surgery 60 620 23 749 84 369 N/A

Sex

    Female 59 627 (71.9) 23 319 (28.1) 82 946 (98.3) 0.013

    Male 993 (69.8) 430 (30.2) 1423 (1.7) 0.013

Age at surgery date, yr

    Median (IQR) 58 (48–68) 59 (48–69) 58 (48–68) 0.074

Age, yr

    18–29 3230 (71.0) 1320 (29.0) 4550 (5.4) 0.01

    30–39 4146 (71.3) 1669 (28.7) 5815 (6.9) 0.007

    40–49 10 158 (73.5) 3656 (26.5) 13 814 (16.4) 0.037

    50–59 15 411 (73.9) 5429 (26.1) 20 840 (24.7) 0.06

    60–69 14 992 (72.1) 5793 (27.9) 20 785 (24.6) 0.008

    70–79 9471 (69.8) 4091 (30.2) 13 562 (16.1) 0.043

    ≥ 80 3212 (64.2) 1791 (35.8) 5003 (5.9) 0.092

Charlson Comorbidity Index score

    0–1 55 764 (72.5) 21 175 (27.5) 76 939 (91.2) 0.097

    ≥ 2 4856 (65.4) 2574 (34.6) 7430 (8.8) 0.097

Socioeconomic status (quintiles)

    1 (lowest) 10 490 (69.9) 4509 (30.1) 14 999 (17.8) 0.044

    2 11 932 (72.1) 4626 (27.9) 16 558 (19.6) 0.005

    3 12 265 (72.4) 4665 (27.6) 16 930 (20.1) 0.015

    4 12 599 (72.4) 4809 (27.6) 17 408 (20.6) 0.013

    5 (highest) 13 334 (72.2) 5140 (27.8) 18 474 (21.9) 0.009

Location of residence

    Missing data 80 (62.0) 49 (38.0) 129 (0.2) 0.018

    Rural 6519 (69.9) 2808 (30.1) 9327 (11.1) 0.034

    Urban 54 021 (72.1) 20 892 (27.9) 74 913 (88.8) 0.036

Hospital type

    Missing data 1966 (65.0) 1059 (35.0) 3025 (3.6) 0.063

    Community 43 018 (74.3) 14 852 (25.7) 57 870 (68.6) 0.18

    Pediatric 54 (40.3) 80 (59.7) 134 (0.2) 0.054

    Small 299 (51.3) 284 (48.7) 583 (0.7) 0.077

    Teaching 15 283 (67.2) 7474 (32.8) 22 757 (27.0) 0.139

Breast cancer diagnosis

    No 24 735 (67.0) 12 172 (33.0) 36 907 (43.7) 0.211

    Yes 35 885 (75.6) 11 577 (24.4) 47 462 (56.3) 0.211

Type of procedure

    Excision partial breast only ± axillary intervention 51 855 (70.6) 21 569 (29.4) 73 424 (87.0) 0.164

    Excision total breast ± axillary intervention 3698 (79.8) 938 (20.2) 4636 (5.5) 0.099

    Excision radical breast ± axillary intervention 2175 (82.6) 458 (17.4) 2633 (3.1) 0.101

    Bilateral surgery 2892 (78.7) 784 (21.3) 3676 (4.4) 0.075
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Outcomes
The primary outcome was filling an opioid prescription within 
7 days of surgery (days 0–7), where day 0 was day of surgery. 
We selected the 7-day time frame based on clinical judgment 
and previous studies in this domain.18,24,25 Secondary outcomes 
were total oral morphine equivalents (OMEs) filled (mg, median 
and interquartile range [IQR]; i.e., Q1 to Q3) and more than 
1 prescription filled within 7 days of surgery.

Statistical and sensitivity analysis
We compared patient characteristics, procedure type, year of 
surgery and institution classification by opioid prescription 
filled using the standardized difference, where a difference of 
0.10 or more indicates a meaningful difference between 
groups.26 We noted missing data for “location of residence” 
(0.2% of the cohort) and “hospital type” (3.6% of the cohort). 
We did not exclude patients based on missing data27 and 
included them in all analyses. Associations (adjusted risk ratios 
[RRs] and 95% confidence intervals [CIs]) between the above 
covariates chosen a priori based on substantive relevance to opi-
oid prescribing and filling (age, breast cancer diagnosis, CCI 
status, hospital type, location of residence, sex, socioeconomic 
status, type of procedure, year of surgery) and outcomes (filling 
of any opioid prescription, filling of > 1 opioid prescription) 
were estimated in multivariable models using modified Poisson 
regression.28 Because the opioid analgesic dose may better indi-
cate extent of opioid exposure and potential for subsequent 

harm, we performed sensitivity analyses to estimate associations 
between our covariates and higher OMEs filled, predetermined 
as 75th percentile or higher (Appendix 4, Appendix Table 4, 
available at www.cmajopen.ca/content/11/2/E208/suppl/DC1). 
The analyses (i.e., filling of > 1 prescription, filling ≥ 75th per-
centile of OMEs) were restricted to those patients who filled an 
opioid prescription and those for whom OMEs could be calcu-
lated (n = 73 excluded, owing to injectable route of opioid deliv-
ery). Because of the potential for provider-level clustering with 
high- (or low-) dose prescribing, we used a random intercept 
for each unique prescriber in NMS. If any patient filled more 
than 1 prescription from different providers, we randomly 
assigned 1 of the providers to the patient. We examined differ-
ences in median OME dose by procedure, institution and year 
of surgery, using Kruskal–Wallis tests.

We also performed a sensitivity analysis excluding patients 
with known opioid use disorder in the previous 5 years (ICD-
10 codes: F11.1X, F11.2X, F11.9X) and those prescribed 
buprenorphine and methadone during the study period (n = 
124). The results of these analyses were similar to the primary 
analysis and therefore we report only the results of the pri-
mary analysis. We used SAS version 9.4.5 (SAS Institute).

Ethics approval
This study was approved by the Health Sciences and Affiliated 
Teaching Hospitals Research Ethics Board at Queen’s 
University.

Table 1 (part 2 of 2): Characteristics of patients undergoing same-day breast surgery in Ontario, Canada, during the study period, 
categorized by filling of opioid prescriptions within 7 days of surgery date (n = 84 369)*

Variable

No. (%)† who filled 
opioid 

prescription, 
days 0–7

No. (%)† who 
did not 

fill opioid 
prescription

No. (%)† of 
all patients

Standardized 
difference

Patients filling additional opioid prescription(s) within 7 d of surgery

    0 additional 58 380 (100.0) 0 58 380 (69.2) 7.22

    1 additional 1948 (100.0) 0 1948 (2.3) 0.258

    2 additional 187 (100.0) 0 187 (0.2) 0.079

    ≥ 3 additional 105 (100.0) 0 105 (0.1) 0.059

    NA 0 23 749 (100.0) 23 749 (28.1) –

Year of surgery

    2012 3959 (69.3) 1751 (30.7) 5710 (6.8) 0.033

    2013 8052 (73.1) 2956 (26.9) 11 008 (13.0) 0.025

    2014 8604 (73.7) 3065 (26.3) 11 669 (13.8) 0.038

    2015 8237 (74.1) 2879 (25.9) 11 116 (13.2) 0.044

    2016 8029 (74.5) 2748 (25.5) 10 777 (12.8) 0.051

    2017 7322 (71.4) 2938 (28.6) 10 260 (12.2) 0.009

    2018 6923 (70.0) 2961 (30.0) 9884 (11.7) 0.032

    2019 6774 (68.1) 3171 (31.9) 9945 (11.8) 0.066

    2020 2720 (68.0) 1280 (32.0) 4000 (4.7) 0.042

Note: IQR = interquartile range, NA = not applicable.
*Row % provided.
†Unless otherwise specified.
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Results

A total of 109 352 same-day breast surgeries were performed in 
Ontario from July 1, 2012, through June 30, 2020. After we 
applied exclusions, 84 369 patients comprised the study cohort 
(Figure 1). Most patients (72%, n = 60 620) filled an opioid pre-
scription, with a minority (4%) of these patients filling addi-
tional prescriptions within 7 days of surgery (1  additional = 
3.2%, 2 additional = 0.3%, ≥ 3 additional = 0.2%).

Most of the patients in the cohort were female (98%), with 
a median age of 58 (IQR 48–68) years. Most had a CCI of 0–1 
(91%, indicating low comorbidity) and resided in an urban 
setting (89%). Surgery was most often performed in a com-
munity hospital (69%), and less often in teaching (27%), small 
(0.7%) and pediatric (0.2%) hospitals. More than half (56%) 
of patients had malignancy. Types of procedures were P ± 
axilla (87%), T ± axilla (6%), R ± axilla (3%) and bilateral sur-
gery (4%). The number of patients undergoing surgery per 
study year was similar, except for 2012 and 2020, in which 
data for only 6 months were captured (Table 1).

Table 2 shows OMEs filled by procedure type, hospital 
type and year of surgery for 60 547 patients. The OMEs 
filled increased with invasiveness of surgery (P ± axilla = 135 
[IQR 90–180] mg; T ± axilla = 135 [IQR 100–200] mg; R ± 
axilla = 150 [IQR 113–225] mg, bilateral surgery = 150 [IQR 
113–225] mg, p < 0.0001). The OMEs did not differ between 
teaching and community hospitals (135 [IQR 90–180] mg, 
p = 0.83), even when examined by procedure type (data not 
shown). For all procedures, OMEs decreased over the study 
period, from 135 (IQR 113–225) mg in 2012 to 75 (IQR 
50–113) mg in 2020 (p < 0.0001).

Figure 2 shows the most common opioid prescriptions 
filled. Codeine was the most common (39%), followed by 
oxycodone (23%), tramadol (22%), hydromorphone (12%), 
morphine (2%), methadone (0.7%) and others (0.5%).

Figure 3 shows filling of opioid prescriptions by 
postopera tive day, with most prescriptions being filled on the 
day of surgery (postoperative day 0).

Table 3 shows factors associated with prescriptions 
filled within 7 days of breast surgery among all patients in 

Table 2: Median oral morphine equivalents (mg) filled within 7 days of same-day surgery in the cohort by 
procedure, institution and year of surgery during the study period*

Variable No. of patients

Total OMEs, mg

Median (IQR)

Minimum 
value–maximum 

value p value†

Overall 60 547 135 (90–180) 8–35 526

Type of procedure

    Excision partial breast only ± axillary intervention 51 798 135 (90–180) 8–35 526 < 0.0001

    Excision total breast ± axillary intervention 3692 135 (100–200) 10–13 200

    Excision radical breast ± axillary intervention 2172 150 (113–225) 20–6800

    Bilateral surgery 2885 150 (113–225) 15–24 300

Hospital type

    Teaching 15 272 135 (90–180) 8–35 526 0.8377

    Community 42 961 135 (90–180) 10–24 300

    Small 296 135 (75–200) 23–1200

    Pediatric 54 113 (68–225) 27–1800

Year of surgery

    2012 3950 135 (113–225) 23–11 685 < 0.0001

    2013 8044 135 (113–225) 15–21 600

    2014 8596 135 (113–225) 8–24 300

    2015 8223 135 (113–225) 15–35 526

    2016 8016 135 (113–225) 19–19 575

    2017 7317 135 (100–180) 15–13 050

    2018 6916 113 (75–150) 15–8235

    2019 6767 75 (50–113) 10–5580

    2020 2718 75 (50–113) 10–18 180

Note: IQR = interquartile range, OME = oral morphine equivalent.
*OME data not available for n = 73 patients as data could not be converted with the ICES macro (n = 60 547).
†Kruskal–Wallis test comparing the mean rank between groups.
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the cohort. In adjusted models, factors associated with fill-
ing an opioid prescription were malignancy (RR 1.16, 95% 
CI 1.15–1.17) and increased invasiveness of surgery 
(RR  1.12, 95% CI 1.10–1.14 for bilateral surgery, R ± 
axilla and T ± axilla v. P ± axilla). Factors associated with a 
decreased likelihood of filling an opioid prescription were 
age 80  years or older (RR 0.80, 95% CI 0.78–0.83), 
70–79  years (RR 0.89, 95% CI 0.87–0.91), 60–69 years 
(RR 0.93, 95% CI 0.91–0.95) and 50–59 years (RR 0.97, 
95% CI 0.95–0.99), all versus age 18–29 years, CCI of 2 or 
greater (RR 0.90, 95% CI 0.89–0.92 v. CCI 0–1), all non-
community hospitals (i.e., teaching hospital [RR 0.90, 95% 
CI 0.89–0.91] v. community hospital), and surgery in 2020 
(RR 0.97, 95% CI 0.94–0.99 v. 2012).

Table 4 shows factors associated with filling more than 
1  opioid prescription within 7 days of surgery among the 
60 620 patients who filled at least 1 prescription. In the adjusted 
models accounting for provider-level clustering, factors signifi-
cantly associated with filling more than 1 prescription were age 
30–59 years (v. age 18–29 yr), malignancy (RR 1.39, 95% CI 
1.26–1.53), CCI of 2 or greater (RR 1.50, 95% CI 1.34–1.69 v. 
CCI 0–1) and increased invasiveness of surgery (RR 1.98, 95% 
CI 1.70–2.30 bilateral surgery v. P ± axilla). Teaching hospital 
(RR 0.78, 95% CI 0.68–0.90) was associated with a decreased 
likelihood of filling more than 1 prescription.

In the sensitivity analysis accounting for provider-level clus-
tering, factors associated with higher (≥ 75th percentile) pre-
scription filling were similar to those observed for filling more 
than 1 prescription, with the exception of a small increased 
likelihood in males (RR 1.09, 95% CI 1.01–1.18), decreased 
likelihood in age 80 years or older (RR 0.85, 95% CI 0.76–
0.95, compared with age 18–29 yr) and more recent years of 
surgery (RR 0.23, 95% CI 0.18–0.30 in 2020 compared with 
2012) (Appendix 4, Appendix Table 4). There was some over-
lap between patients who filled more than 1 prescription and 
those in the 75th or higher percentile of filled opioids, as 
among 2240 patients who filled more than 1 prescription, 1907 
(85%) of patients filled the 75th or higher percentile of opioids.

Interpretation

We describe opioid filling in patients undergoing same-day 
breast surgery without reconstructive procedures in Ontario. 
Most patients (72%) filled a prescription for opioid medica-
tion, with variability in the agent and amount prescribed. 
Although there is a trend in decreased OMEs filled in more 
recent study years, certain patient and clinical factors were 
associated with higher OMEs filled.

Despite recent small studies showing that opioids can be suc-
cessfully eliminated in breast surgery, most patients in Ontario 

Codeine Oxycodone Tramadol Hydromorphone Morphine Methadone Other

Opioid groupings

0

10

20

30

40

P
er

ce
n

ta
g

e 
o

f 
al

l o
p

io
id

 p
re

sc
ri

p
ti

o
n

s
w

it
h

in
 7

 d
ay

s 
o

f 
su

rg
er

y

Figure 2: Categorization of opioids filled by patients within 7 days of same-day breast surgery during the study period. For a listing of agents 
included in the “Other” category, see Appendix 3, Appendix Table 3 (available at www.cmajopen.ca/content/11/2/E208/suppl/DC1).
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who underwent same-day breast surgery between July 2012 and 
June 2020 filled an opioid prescription. Moo and colleagues29 
showed that routine opioid analgesic prescriptions were not 
ne cessary after excisional biopsy or lumpectomy if patients were 
encouraged to use nonsteroidal anti-inflammatory agents. Rojas 
and colleagues30 reported similar pain scores in patients who 
underwent lumpectomy and who received opioid analgesics 
compared with those who did not. Although these studies were 
limited to patients undergoing lumpectomy, most (87%) of the 
patients in our cohort also underwent partial excision, suggest-
ing that if an opioid-sparing approach was developed for these 
patients, then opioid prescribing would be significantly reduced.

Although elimination of opioids in this population may be a 
desirable goal, there are factors that may suggest a need for 
opioid medications. As anticipated, the amount of OMEs filled 
correlated with increased invasiveness of surgery, with patients 
who underwent total or radical resection or bilateral surgery 
being most likely to fill an opioid prescription and require 
more than 1 opioid prescription. Similarly, Murphy and col-
leagues31 reported that patients undergoing breast resection 
and concomitant reconstructive procedures were most likely to 
seek additional opioid prescriptions. Park and colleagues16 also 
reported that higher OMEs were prescribed and used with 
increased invasiveness of surgery and was highest in patients 
undergoing concomitant reconstructive procedures. We also 
report that younger patients, males, those with malignancy, 

greater comorbidities, and undergoing more invasive surgery 
were more likely to require additional opioid medication or 
higher OMEs within 7 days of surgery. Kulkarni and col-
leagues32 similarly found that younger age and bilateral proce-
dures, as well as severity of preoperative pain, anxiety and 
depression, were associated with more severe postoperative 
pain after breast reconstruction. Younger women may desire 
or require more extensive breast surgery, which may increase 
the need for opioid medications.33,34 It is possible that the need 
for higher OMEs in males is related to differences in pain per-
ception between the sexes, although this is controversial.35 
Patients with malignancy require more extensive surgery (i.e., 
margins, axillary surgery for staging or disease removal), which 
may contribute to increased pain. Lastly, psychological distress 
associated with a cancer diagnosis may affect pain perception 
and contribute to individual variation in pain experience.36

The observation of lower OMEs and fewer patients filling 
more than 1 prescription in teaching compared with community 
hospitals is interesting, and has also been observed by others.37 
Teaching hospitals may be more likely to have enhanced aware-
ness and protocols pertaining to opioids, leading to decreased 
likelihood of overprescribing. Community hospitals may also 
suffer from a lack of local resources to enhance awareness per-
taining to opioids. Those with greater comorbidities may have 
higher opioid requirements for reasons other than breast sur-
gery. For example, Cronin and colleagues38 reported that 
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Figure 3: Filling of opioid prescriptions by postoperative day. Most prescriptions were filled on the day of surgery (postoperative day 0).
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Table 3: Unadjusted and adjusted analyses of factors associated with filling of opioid prescription 
within 7 days of same-day breast surgery (n = 84 369)

Characteristic
Unadjusted RR 

(95% CI)
Adjusted RR 

(95% CI)

Age, yr

    18–29 Ref. Ref.

    30–39 1.00 (0.98–1.03) 0.97 (0.95–1.00)

    40–49 1.04 (1.01–1.06) 0.98 (0.95–1.00)

    50–59 1.04 (1.02–1.06) 0.97 (0.95–0.99)

    60–69 1.02 (1.00–1.04) 0.93 (0.91–0.95)

    70–79 0.98 (0.96–1.01) 0.89 (0.87–0.91)

    ≥ 80 0.90 (0.88–0.93) 0.80 (0.78–0.83)

Breast cancer diagnosis

    Yes 1.13 (1.12–1.14) 1.16 (1.15–1.17)

    No Ref. Ref.

Charlson Comorbidity Index score

    0–1 Ref. Ref.

    ≥ 2 0.90 (0.89–0.92) 0.90 (0.89–0.92)

Hospital type

    Missing 0.87 (0.85–0.90) 0.87 (0.85–0.89)

    Pediatric 0.54 (0.44–0.67) 0.56 (0.46–0.69)

    Small 0.69 (0.64–0.75) 0.72 (0.67–0.78)

    Teaching 0.90 (0.89–0.91) 0.90 (0.89–0.91)

    Community Ref. Ref.

Location of residence

    Missing 0.89 (0.77–1.02) 0.92 (0.80–1.04)

    Urban 1.03 (1.02–1.05) 1.02 (1.00–1.03)

    Rural Ref. Ref.

Sex

    Male 0.97 (0.94–1.00) 0.98 (0.95–1.02)

    Female Ref. Ref.

Socioeconomic status (quintiles)

    1 (lowest) Ref. Ref.

    2 1.03 (1.02–1.05) 1.02 (1.01–1.04)

    3 1.04 (1.02–1.05) 1.03 (1.01–1.04)

    4 1.03 (1.02–1.05) 1.02 (1.01–1.04)

    5 (highest) 1.03 (1.02–1.05) 1.03 (1.01–1.04)

Type of procedure

    Excision total breast ± axillary intervention 1.13 (1.11–1.15) 1.12 (1.10–1.14)

    Excision radical breast ± axillary intervention 1.17 (1.15–1.19) 1.12 (1.10–1.14)

    Bilateral surgery 1.11 (1.09–1.13) 1.12 (1.10–1.14)

    Excision partial breast only ± axillary intervention Ref. Ref.

Year of surgery

    2012 Ref. Ref.

    2013 1.05 (1.03–1.08) 1.05 (1.03–1.07)

    2014 1.06 (1.04–1.09) 1.06 (1.04–1.08)

    2015 1.07 (1.05–1.09) 1.06 (1.04–1.09)

    2016 1.07 (1.05–1.10) 1.07 (1.05–1.09)

    2017 1.03 (1.01–1.05) 1.02 (1.00–1.04)

    2018 1.01 (0.99–1.03) 1.01 (0.98–1.03)

    2019 0.98 (0.96–1.00) 0.98 (0.95–1.00)

    2020 0.98 (0.95–1.01) 0.97 (0.94–0.99)

Note: CI = confidence interval, Ref. = reference category, RR = risk ratio.
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Table 4: Unadjusted and adjusted analyses of factors associated with filling more than 1 opioid prescription within 
7 days of same-day breast surgery

Characteristic
Unadjusted RR 

(95% CI)

Fixed intercept 
adjusted RR 

(95% CI)

Random intercept 
adjusted RR 

(95% CI)*

Age, yr

    18–29 Ref. Ref. Ref.

    30–39 1.98 (1.56–2.53) 1.89 (1.47–2.42) 1.87 (1.48–2.36)

    40–49 1.63 (1.30–2.04) 1.53 (1.21–1.94) 1.59 (1.25–2.02)

    50–59 1.42 (1.14–1.77) 1.31 (1.03–1.65) 1.33 (1.04–1.69)

    60–69 1.19 (0.95–1.49) 1.04 (0.82–1.33) 1.07 (0.84–1.37)

    70–79 1.08 (0.85–1.37) 0.89 (0.69–1.15) 0.89 (0.69–1.15)

    ≥ 80 1.31 (1.00–1.73) 0.98 (0.73–1.31) 0.89 (0.67–1.18)

Breast cancer diagnosis

    Yes 1.24 (1.14–1.35) 1.24 (1.12–1.36) 1.39 (1.26–1.53)

    No Ref. Ref. Ref.

Charlson Comorbidity Index score

    0–1 Ref. Ref. Ref.

    ≥ 2 1.83 (1.63–2.06) 1.69 (1.50–1.90) 1.50 (1.34–1.69)

Hospital type

    Missing 0.85 (0.65–1.09) 0.87 (0.67–1.13) 0.69 (0.51–0.92)

    Pediatric 2.12 (0.83–5.46) 1.65 (0.67–4.06) 0.72 (0.25–2.05)

    Small 2.20 (1.48–3.28) 1.93 (1.28–2.90) 1.36 (0.87–2.11)

    Teaching 1.23 (1.12–1.34) 1.17 (1.06–1.28) 0.78 (0.68–0.90)

    Community Ref. Ref. Ref.

Location of residence

    Missing 1.11 (0.42–2.90) 0.99 (0.38–2.57) 1.24 (0.45–3.37)

    Urban 0.80 (0.71–0.90) 0.81 (0.72–0.91) 1.00 (0.87–1.15)

    Rural Ref. Ref. Ref.

Sex

    Male 1.74 (1.36–2.21) 1.38 (1.07–1.79) 1.06 (0.82–1.37)

    Female Ref. Ref. Ref.

Socioeconomic status (quintiles)

    1 (lowest) Ref. Ref. Ref.

    2 0.83 (0.73–0.94) 0.85 (0.75–0.96) 0.88 (0.78–0.99)

    3 0.75 (0.66–0.86) 0.77 (0.68–0.88) 0.80 (0.70–0.92)

    4 0.79 (0.70–0.89) 0.81 (0.71–0.92) 0.86 (0.76–0.98)

    5 (highest) 0.74 (0.65–0.84) 0.77 (0.68–0.88) 0.82 (0.72–0.93)

Type of procedure

    Excision total breast ± axillary intervention 1.97 (1.73–2.26) 1.84 (1.60–2.11) 1.88 (1.63–2.17)

    Excision radical breast ± axillary intervention 2.49 (2.14–2.90) 2.09 (1.79–2.45) 2.24 (1.90–2.65)

    Bilateral surgery 2.48 (2.17–2.84) 2.22 (1.93–2.55) 1.98 (1.70–2.30)

    Excision partial breast only ± axillary intervention Ref. Ref. Ref.

Year of surgery

    2012 Ref. Ref. Ref.

    2013 1.02 (0.83–1.24) 1.04 (0.86–1.27) 1.08 (0.86–1.36)

    2014 1.14 (0.94–1.38) 1.16 (0.96–1.40) 1.26 (1.00–1.58)

    2015 1.04 (0.85–1.26) 1.08 (0.88–1.31) 1.18 (0.94–1.47)

    2016 1.05 (0.86–1.28) 1.10 (0.90–1.34) 1.22 (0.96–1.55)

    2017 1.04 (0.85–1.27) 1.09 (0.89–1.33) 1.14 (0.90–1.44)

    2018 1.09 (0.89–1.33) 1.13 (0.93–1.38) 1.19 (0.94–1.50)

    2019 0.91 (0.74–1.12) 0.94 (0.77–1.16) 0.98 (0.76–1.27)

    2020 1.31 (1.03–1.66) 1.25 (0.99–1.59) 1.30 (0.99–1.72)

Note: CI = confidence interval, Ref. = reference category, RR = risk ratio.
*Random intercept adjusted risk ratio accounts for provider-level clustering.
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comorbid mood disorders such as depression and anxiety 
resulted in increased opioid use postoperatively in patients 
undergoing rotator cuff repair. These studies suggest that while 
opioids can potentially be eliminated in less invasive breast sur-
gery such as lumpectomy, other factors — such as age, sex, 
malignancy, presence of comorbidities and extent of surgery — 
may require health care providers to be aware of higher pain 
needs. Preoperative awareness is essential so that expectations 
can be managed, education can be provided and the patient can 
be offered an individualized approach to pain management.39

While flexibility in prescribing is important to accommo-
date individual needs, we show significant variability in the type 
and amount of agent filled in Ontario. We demonstrate large 
differences in minimum and maximum values in the amounts 
filled for each type of procedure. Large variations in prescrib-
ing have also been observed in patients in Ontario who under-
went otologic surgery.40 The variation in agent filled is also 
noteworthy, as some patients in our cohort received powerful 
narcotics such as oxycodone, hydromorphone and morphine, 
known to contribute to opioid -related deaths in Ontario.41 An 
approach that reduces narcotic prescribing can be successfully 
introduced and implemented. For example, Hartford and col-
leagues18 found that a multipronged initiative that reduced opi-
oid analgesic prescribing in patients undergoing outpatient 
breast surgery did not affect the average pain reported.

In more recent years of the study, we observed a decreased 
likelihood of filling higher quantities (i.e., ≥ 75th percentile) of 
opioid medications. This has also been observed in patients 
undergoing pediatric,42 dental43 and general surgical pro-
cedures44 and may be a result of increasing provider awareness 
pertaining to the opioid crisis,45 national efforts to address the 
crisis46,47 and awareness of interventions to reduce prescrib-
ing.48,49 Surgeons are interested in interventions that reduce 
prescribing,50 and studies suggest that such interventions can be 
successfully implemented. Hill and colleagues48 provided infor-
mation for surgeons and residents about the number of pills 
that patients need for postoperative pain control after 5 general 
surgical operations. They subsequently observed that the num-
ber of opioids initially prescribed by the same group of sur-
geons and residents decreased by more than half. In a system-
atic review, Zhang and colleagues49 identified behavioural 
interventions that resulted in a statistically significant decrease 
in the amount of opioid analgesic prescribed after surgery with-
out negatively affecting pain control. This behooves individu-
als, institutions and professional organizations to carefully 
examine opioid-prescribing practices within specific popula-
tions with a plan to implement strategies to effect change.

Limitations
Although our study provides new and detailed data on opioid 
prescribing after same-day breast surgery in Ontario, there are 
limitations. We were able to capture only opioid filling, which 
is a proxy for opioid prescribing. It is possible that the rates of 
opioid prescribing are even higher than we report (i.e., if a pro-
vider writes a prescription, but it is never filled by the patient). 
Furthermore, studies have shown that many patients consume 
less than the amount prescribed7 and therefore, our reported 

estimates may overestimate what is being consumed. Some of 
the OME maximum values are staggeringly high and may 
reflect a longer supply of medication (i.e., 30-day supply) or 
those who have underlying opioid use disorder. Although we 
did not exclude those who may have an opioid use disorder, our 
sensitivity analysis excluding these patients did not significantly 
affect the study results. Patient-reported outcomes such as pain 
scores and satisfaction with pain management are critical in 
understanding the pain experience. These data are unavailable 
in the health administrative database, and filling could therefore 
not be correlated with these important outcomes. The pain 
experience may also be affected by patient race and ethnicity.32 
These data are currently limited in health administrative data-
bases at ICES. There was likely some miscoding of procedure 
types, as radical resection implies simultaneous removal of axil-
lary lymph nodes; however, a very small percentage of our 
patients underwent axillary intervention coded separately from 
radical resection and this likely does not affect our findings.

Conclusion
Our study provides robust data highlighting the variation in 
opioid filling after same-day breast surgery in Ontario, Canada. 
Most patients undergoing same-day breast surgery fill an opi-
oid prescription to manage postoperative pain, contrary to 
recent literature suggesting that opioids can be significantly 
reduced, if not eliminated. Although the amount of opioid filled 
postoperatively has decreased in recent years, there remains sig-
nificant variability in filling. Further efforts are required to bet-
ter understand in whom opioids can be appropriately reduced 
or eliminated and whether the observed variation in agent and 
OMEs filled is harmful to patients.
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