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ABSTRACT
Introduction  Opioid exposure during hospitalization 
for cesarean delivery increases the risk of new persistent 
opioid use. We studied the effectiveness of stepwise 
multimodal opioid-sparing analgesia in reducing 
oxycodone use during cesarean delivery hospitalization 
and prescriptions at discharge.
Methods  This retrospective cohort study analyzed 
electronic health records of consecutive cesarean delivery 
cases in four academic hospitals in a large metropolitan 
area, before and after implementation of a stepwise 
multimodal opioid-sparing analgesic computerized 
order set coupled with provider education. The primary 
outcome was the proportion of women not using any 
oxycodone during in-hospital stay (’non-oxycodone 
user’). In-hospital secondary outcomes were: (1) total 
in-hospital oxycodone dose among users, and (2) time to 
first oxycodone pill. Discharge secondary outcomes were: 
(1) proportion of oxycodone-free discharge prescription, 
and (2) number of oxycodone pills prescribed.
Results  The intervention was associated with a 
significant increase in the proportion of non-oxycodone 
users from 15% to 32% (17% difference; 95% CI 
10 to 25), a decrease in total in-hospital oxycodone 
dose among users, and no change in the time to first 
oxycodone dose. The adjusted OR for being a non-
oxycodone user associated with the intervention was 
2.67 (95% CI 2.12 to 3.50). With the intervention, the 
proportion of oxycodone-free discharge prescription 
increased from 4.4% to 8.5% (4.1% difference; 95% CI 
2.5 to 5.6) and the number of prescribed oxycodone pills 
decreased from 30 to 18 (−12 pills difference; 95% CI 
−11 to −13).
Conclusions  Multimodal stepwise analgesia after 
cesarean delivery increases the proportion of oxycodone-
free women during in-hospital stay and at discharge.

INTRODUCTION
Opioid use and abuse during pregnancy and the 
post partum has increased fivefold in the USA 
between 1999 and 2014.1 2 Meanwhile, pregnancy-
associated mortality involving opioids has more 
than tripled from 1.3 per 100 000 in 2007 to 4.2 
in 2016.3 From a public health perspective, it is 
particularly alarming since childbirth is the most 
common indication for hospitalization nationwide 
with about 4 million annual births, and cesarean 

delivery being the most performed inpatient proce-
dure with about 1.3 million annual cases.4

Opioid exposure during in-hospital stay after 
cesarean delivery may contribute to the observed 
increase in opioid use and opioid-related deaths. 
The incidence of persistent opioid use among 
opioid-naïve women after a hospitalization for 
cesarean delivery varies but can be as high as 2.2% 
(1 per 50),5–8 and that of an opioid overdose 0.9 
per 100 000.9 The likelihood for new persistent 
opioid use increases with each additional day of 
opioid medication supplied as of the third day,10 11 
which underscores that persistent opioid use can be 
triggered by the initial postpartum opioid exposure. 
The American College of Obstetricians and Gyne-
cologists (ACOG) therefore recommended in 2018 
to limit the ‘duration of use of opiate prescriptions 
(after childbirth) to the shortest reasonable course 
expected for treating acute pain’.12

Multimodal stepwise protocols are currently 
recommended for in-hospital and postdischarge 
analgesia after cesarean delivery; they should 
include intraoperative neuraxial opioids given at 
the time of anesthesia, scheduled postoperative 
non-opioid medications, and rescue postoperative 
systemic opioids.12 Discharge opioid prescription 
should also take into account intrahospital opioid 
consumption.13 However, the three premises that 
non-opioid analgesic medications should be admin-
istered in a scheduled manner regardless of the 
pain score intensity, that opioids should be offered 
only if and when the patient experiences severe 
breakthrough pain, and that discharge prescription 
should be individualized based on in-hospital opioid 
use are not universally adopted.14 Non-stepwise 
protocols have resulted in patients receiving 
opioids without having the opportunity to have 
their pain managed with non-opioid analgesics. It 
has become more and more apparent that some 
women may not even need any systemic opioids 
post partum,15 or that split doses will reduce overall 
opioid consumption.16 Furthermore, two recent 
studies report a decreased in-hospital opioid use 
after the implementation of multimodal stepwise 
analgesic prescriptions for postpartum pain but did 
not include a control group and did not examine 
discharge prescription.17 18

We conducted this study to test the hypotheses 
that a stepwise multimodal opioid-sparing anal-
gesic computerized order set coupled with provider 
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education is associated with significantly decreased oxycodone 
use during cesarean delivery hospitalization and significantly 
decreased oxycodone prescriptions at discharge.

METHODS
The Strengthening the Reporting of Observational Studies in 
Epidemiology and the Reporting of Studies Conducted Using 
Observational Routinely Collected Health Data statements were 
followed.

The stepwise multimodal opioid-sparing analgesic computer-
ized order set was implemented in medical center A (hereafter 
referred to as intervention hospitals) but not in medical center B 
(control hospitals).

Participating hospitals
Four hospitals from two distinct healthcare systems (A and B) 
located in the same major metropolitan area contributed data in 
this study. A has two labor and delivery units: one in hospital 1, 
an academic center (5000 annual deliveries and 35% cesarean 
delivery rate), and one in hospital 2, a community-based hospital 
(2200 annual deliveries and 25% cesarean delivery rate). B has 
two labor and delivery units: one in hospital 3 (2200 annual 
deliveries and 32% cesarean delivery rate) and one in hospital 4 
(4800 annual deliveries and 36% cesarean delivery rate). A is the 
first birth center in the area for the annual number of births. B 
was chosen for its geographic proximity and relative overlapping 
catchment populations to provide a control cohort, and as the 
third birth center in the area.

Intervention
The intervention was implemented in hospitals 1 and 2 of the 
medical center A in two stages (online supplemental appendix 1). 
First, between April and October 2017 obstetric and anesthesia 
providers (nurses, nurse practitioners, physician assistants, resi-
dents, fellows, and physician attendings) were educated about 
pain after cesarean delivery, stepwise multimodal opioid-sparing 
analgesia, judicious in-hospital and discharge opioid prescribing 
in the setting of the opioid crisis, and the new in-hospital order 

sets were presented. Information was presented during Obstet-
rics and Gynecology Departmental Grand Rounds in April 2017 
and 12 presentations on the labor and delivery unit. All nursing 
staff attended 1 of 12 in-person presentations with a manda-
tory and flagged presence. Second, in November 2017, the new 
computerized order set with stepwise opioid-sparing analgesia 
after cesarean delivery was implemented in the recovery and 
postpartum units.

There was no specific patient information beyond the usual 
information provided by the care team; postcesarean delivery 
women are educated about analgesic options in the postanesthesia 
recovery unit (PACU) and the postpartum unit, which include non-
opioid (acetaminophen and ibuprofen) and opioid (oxycodone) 
medications. Additional discharge information about recovery and 
pain management was provided by nurse practitioners.

Analgesic order set after cesarean delivery in intervention hospitals 
1 and 2 (medical center A)
The computerized order sets before and after the intervention are 
presented in figure 1. The four major changes in the new order 
set were that (1) the two non-opioid pain medications (acetamin-
ophen and ibuprofen) were given every 6 hours (unless contra-
indicated) irrespective of pain score intensity, (2) for mild pain, 
additional ibuprofen was available before escalating to an opioid, 
(3) oxycodone 5 mg was available for moderate to severe pain, 
with a maximum daily dose of 30 mg, based on the 2018 ACOG 
recommendations,12 which could be over-ridden if deemed indi-
cated, and (4) all analgesic medications were prescribed by the 
obstetric anesthesia team until discharge. The obstetric anesthesia 
team evaluated each patient on postoperative day 1 and was called 
to reassess women reporting moderate or severe pain after having 
already received 20 mg of oxycodone in the last 24 hours.

Adherence to the protocol in intervention hospitals 1 and 2 (medical 
center A)
All medications given by a nurse to a patient are scanned (bar 
code) and reported in the electronic medical record. Therefore, 
all analgesic medications taken in the recovery room and on the 

Figure 1  Computerized order sets for postcesarean pain management. IV, intravenous; PO, per os (oral).
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postpartum unit are recorded. Adherence to the protocol was 
determined by evaluating the intake of acetaminophen, since it 
is extremely rare for patients to have a contraindication to acet-
aminophen after cesarean delivery. Non-adherence to the new 
order set was defined if the patient did not take any acetamino-
phen in the first 24 hours while taking oxycodone pills.

Opioid prescription at discharge in intervention hospitals 1 and 2 
(medical center A)
All prescribers received education on judicious opioid prescrip-
tion after cesarean delivery, and that prescriptions of 40–60 pills 
had been shown to result in approximately 50% left-over unused 
pills.19 The education covered the potential impact of left-over 
opioid pills which include persistent use, misuse and diversion. 
The amount of prescribed opioid pills was left to the discretion 
of the prescriber.

Analgesic order set after cesarean delivery in control hospitals 3 and 
4 (medical center B)
The computerized order set in control hospitals is shown in 
figure 1. Major differences with new order set in intervention 
hospitals were (1) the absence of standing orders for non-opioid 
analgesics, (2) absence of a daily oxycodone dose limit, and (3) 
all analgesic medications beyond the PACU were prescribed by 
the obstetric providers.

Anesthesia for cesarean delivery
In the four participating hospitals, before and after the inter-
vention, all women undergoing cesarean delivery with neuraxial 
anesthesia received neuraxial morphine (spinal dose 150–200 
mcg or epidural dose 3 mg) as part of their anesthetic, and intra-
venous ketorolac 30 mg at the end of the case, unless contra-
indicated. Women with general anesthesia typically received 
intraoperative intravenous opioids (fentanyl, morphine or 
hydromorphone). In addition to the usual order set, a minority 
of women received a truncal regional block (transversus abdom-
inis plane block), and/or hydromorphone intravenous patient-
controlled analgesia for 24–48 hours.20

Outcomes
The primary outcome was binary and related to whether oxyco-
done was used or not during in-hospital stay (ie, non-oxycodone 
user). The in-hospital secondary outcomes were: (1) time to first 
oxycodone pill since delivery (in hours), and (2) total in-hos-
pital oxycodone dose (in milligrams). The discharge secondary 
outcomes were: (1) the proportion of oxycodone-free discharge 
prescriptions, and (2) the number of oxycodone pills prescribed 
at discharge.

The information on in-hospital oxycodone use was abstracted 
from the electronic medical record. Every oxycodone pill is 
scanned (bar code) when given to the patient, and nurses are 
present when patients take the oxycodone pill(s). Therefore, the 
electronic medical record provides reliable and accurate infor-
mation about oxycodone use during delivery hospitalizations. 
The information on discharge prescription was abstracted from 
the institutional opioid prescription dashboard. This informa-
tion was available in intervention hospitals 1 and 2 but not in 
control hospitals 3 and 4.

Study samples and study periods
The study sample included all women undergoing scheduled 
or not scheduled cesarean delivery in the four hospitals, with 
neuraxial or general anesthesia, before and after the intervention. 

No exclusion criteria were applied. The two study periods (before 
and after the intervention) are described in online supplemental 
appendices 1 and 2.

Patient and cesarean delivery characteristics
The following patient characteristics were abstracted from the 
electronic health record: maternal age, race (categorized as non-
Hispanic White vs other), body mass index at term (expressed in 
kilogram per square meter), parity, gestational age (expressed in 
weeks of amenorrhea), and diagnosis of pre-eclampsia during the 
current pregnancy. The following cesarean delivery character-
istics were also abstracted: previous cesarean delivery, planned 
cesarean delivery, cesarean delivery performed during night shift 
(defined as between 17:01 and 07:59), associated tubal ligation, 
and type of anesthesia (categorized as general vs other types).

Statistical analysis
Statistical analysis was performed with R V.3.4.1 (R Founda-
tion for Statistical Computing, Vienna, Austria). Results are 
expressed as median (IQR), mean (1 SD), or count (%). Two 
independent analyses were performed: one for cesarean deliv-
eries performed in intervention hospitals and one for cesarean 
deliveries performed in control hospitals.

Univariate comparisons of women characteristics and of 
the outcomes between the two time periods (before and after 
the intervention) used χ2 test for categorical variables and 
Wilcoxon rank-sum test for continuous variables. The 95% CI 
for the difference in the outcomes examined between the two 
time periods was calculated using bootstrap with replacement 
(B=2000) and the percentile method. Subgroup analysis was 
also performed in the two intervention hospitals (hospital 1 and 
hospital 2) and according to the anesthesia mode (general anes-
thesia or neuraxial anesthesia).

The effect of the intervention on the primary outcome 
(proportion of non-oxycodone users) was further assessed with 
the OR from a logistic regression model. In this model, the 
dependent variable was oxycodone status (user or non-user) and 
the independent variable was the two periods (before or after 
intervention). The model was further adjusted for the following 
seven variables with a p value <0.20 in the univariate compar-
ison before and after the intervention, along with the hospital 
identifier: non-White race, body mass index, parity, gestational 
age, primary cesarean delivery, planned cesarean delivery, and 
shift (night vs day). Missing values for variables used for adjust-
ment used multiple imputations.

A priori effect size calculation
We expected to include at least 500 and 2000 cesarean delivery 
cases in the intervention hospitals before and after the interven-
tion, respectively. With a prevalence of 10% non-oxycodone 
users before the intervention, an alpha of 5%, a power of 90%, 
and a two-sided test, we would be able to demonstrate a 50% 
or greater relative increase in the proportion of non-oxycodone 
users (15% or greater) after the intervention.

RESULTS
In intervention hospitals, 2983 cesarean deliveries were 
performed and analyzed, including 2255 after the intervention 
(75.6%) (online supplemental appendix 2). In control hospitals, 
470 cesarean deliveries were performed and analyzed, including 
224 in 2018 (47.6%).

In intervention hospitals, statistically significant changes 
were observed in patient characteristics after the intervention 
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including a decrease in the proportion of racial and ethnic 
minority women, an increase in the proportion of multiparous 
women, and an increase in gestational age (table 1). Statistically 
significant changes were also observed in cesarean delivery char-
acteristics with a decrease in the proportion of both primary 
and planned cesarean deliveries. No change was observed in the 
control hospitals between the two study periods.

Primary outcome
In intervention hospitals, the proportion of non-oxycodone 
users increased after the intervention (from 15.5% to 32.7%; 
<0.001), yielding a 17.2% difference (95% CI 9.7% to 25%) 
(table 2). The difference was greater in hospital 1 (20.3%; 95% 
CI 17.4% to 23.1%), the academic hospital, than in hospital 2 
(8.7%; 95% CI 2.6% to 14.4%), the community hospital. The 
adherence to the new order set after its implementation was 
71.3%, with no difference between hospital 1 and hospital 2 
(72.1% vs 69.5%, respectively; p=0.219). After adjustment for 
patient and cesarean delivery characteristics, the OR of being a 
non-oxycodone user associated with the intervention was 2.67 
(95% CI 2.12 to 3.50) (figure 2); for cesarean deliveries under 
neuraxial anesthesia, the adjusted OR was 2.61 (95% CI 2.08 
to 3.30), and for cesarean deliveries under general anesthesia 
4.91 (95% CI 1.01 to 23.79). In control hospitals, there was no 
change in the proportion of non-oxycodone users between the 
two study periods.

In-hospital secondary outcomes
In intervention hospitals, there was a significant decrease in total 
mean in-hospital oxycodone dose among users but not of the 
time to first oxycodone dose (table 2). No change was observed 
in control hospitals.

Discharge secondary outcomes
In intervention hospitals, there was an increase in oxycodone-
free discharge prescriptions and a significant decrease in the 
number of oxycodone pills prescribed at discharge (table 2).

DISCUSSION
The major findings of our study are that implementation of a 
stepwise opioid-sparing analgesic computerized order set for 
cesarean delivery coupled with provider education resulted in a 
twofold increase in the proportion of women not using oxyco-
done during hospital stay (from 15.5% to 32.7%), and a twofold 
reduction in the mean oxycodone dose among women using 
opioids (from 59 to 25 mg). Furthermore, the number of oxyco-
done pills prescribed at discharge decreased almost twofold 
(from 32 to 18 pills). These findings were consistent across the 
two intervention hospitals and across anesthesia type.

In-hospital opioid use
Recent data show that up to 54% of women after cesarean 
delivery do not use any systemic opioids,15 highlighting that 
postoperative analgesic protocols should be tailored to indi-
vidual opioid use. One study even reported that pain scores 
were higher among women who were prescribed opioids 
compared with those among women prescribed ibuprofen and 
acetaminophen.21 Such findings are particularly important since 
non-opioids are usually perceived to be weaker analgesics than 
opioids and relatively ineffective in the setting of moderate to 
severe pain.

Stepwise pain management entails taking scheduled acet-
aminophen combined with non-steroidal anti-inflammatory 
drugs, usually every 6 hours, with opioids to be taken only if 
breakthrough pain. In clinical practice, the nurse will record 
pain intensity evaluated by the patient using a numerical scale, 
ranging from 0 (no pain) to 10 (worst pain imaginable), and give 
an opioid pill if pain intensity is greater than 7. In a small cohort 
study, separating acetaminophen from opioids and limiting the 
use of opioids for breakthrough pain achieved a significant 
reduction in in-hospital opioid use,17 confirming a previous 
study that had implemented the same approach.22 In a larger 
study, a power plan included new methods of pain assessment as 
well as standardized order sets, resulting in a 30% reduction in 
in-hospital opioid use after both vaginal and cesarean deliveries. 

Table 1  Comparison of patient and cesarean delivery characteristics before and after the intervention

Intervention hospitals Control hospitals

Missing, n Before After P value*† Missing, n Before After P value*†

Sample size, n 728 2255 246 224

Patient

 � Median (IQR) age (years) 0 32 (27–36) 32 (27–36) 0.65 0 30 (26–35) 30 (26–35) 0.92

 � Non-White race including 
Hispanics, n (%)

746 421 (74.8) 889 (53.1) <0.01 76 198 (95.2) 173 (93.0) 0.48

 � Median (IQR) BMI (kg/m2) 16 31.2 (27.7–35.3) 31.6 (28.2–35.7) 0.10 0 33.4 (29.1–37.7) 32.8 (29.3–37.7) >0.99

 � Parity ≥1, n (%) 1 379 (52.1) 1313 (58.2) <0.01 0 142 (57.7) 133 (59.4) 0.79

 � Median (IQR) gestational age in 
weeks of amenorrhea

5 39 (37–39) 39 (37–40) <0.01 0 39 (38–39) 39 (38–40) 0.30

 � Pre-eclampsia, n (%) 2 71 (9.8) 212 (9.4) 0.82 0 36 (14.6) 21 (9.4) 0.11

Cesarean delivery

 � Primary CD, n (%) 0 436 (59.9) 1221 (54.1) <0.01 0 140 (56.9) 111 (49.6) 0.13

 � Planned CD, n (%) 0 389 (53.4) 956 (42.4) <0.01 0 133 (54.1) 133 (59.4) 0.19

 � Night-time
(17:01 to 07:59), n (%)

25 318 (43.7) 906 (40.6) 0.16 0 91 (37.0) 91 (40.6) 0.48

 � Bilateral tubal ligation, n (%) 1 94 (12.9) 255 (11.3) <0.01 0 25 (10.2) 27 (12.1) 0.61

 � General anesthesia, n (%) 0 30 (4.1) 85 (3.8) <0.01 0 7 (2.8) 6 (2.7) >0.99

*P value compares before and after the implementation of the new order set.
†Univariate comparisons used χ2 test for categorical variables and Wilcoxon rank-sum test for continuous variables.
BMI, body mass index; ; CD, cesarean delivery.
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However, women were less likely to reach acceptable pain levels 
post partum, and discharge opioids were not evaluated.18 Beyond 
reducing maternal exposure to opioids and possibly persistent 
opioid use, reducing in-hospital and persistent opioid use will 

also decrease newborn opioid exposure related to breast feeding, 
which has been associated with neonatal sedation, respiratory 
depression and opioid overdose fatalities.23

Discharge opioid prescription
Unnecessarily high opioid prescription after childbirth is 
frequent and may lead to the introduction of unused opioids 
in households, and increases the likelihood of persistent opioid 
use, abuse, misuse and accidental ingestion. The median number 
of dispensed opioid pills after cesarean delivery was reported to 
be in the order of 40 with 15 left-over pills in 2016, yielding an 
estimate of approximately 20 million opioid tablets introduced 
into communities from left-over medication in the USA.19 In the 
current study, we observed a modest 4% increase in the propor-
tion of oxycodone-free discharge prescriptions. Our interven-
tion was primarily targeted to reduce in-hospital oxycodone 
use and while judicious opioid prescription was explained and 
described during all educational sessions, we did not provide 
specific guidance on how to tailor the discharge prescriptions 
to patients’ in-hospital oxycodone use. Furthermore, we did 
not provide individualized patient education during hospitaliza-
tion nor at discharge. However, there was a marked decrease in 
the number of oxycodone pills prescribed from 30 to 18. The 
mean 12 pills reduction per discharge prescription would lead 
to 15.6 million opioid tablets not introduced into communities. 
We acknowledge that we did not analyze patient oxycodone use 
after discharge or new prescriptions filled after discharge.

Table 2  Comparison of the primary and secondary outcomes before and after the intervention

Intervention hospitals Control hospitals

Before After P value*†
Difference
(95% CI) Before After P value*†

Difference
(95% CI)

In-hospital primary and 
secondary outcomes

Sample size, n 728 2255 246 224

Missing values, n 0 0 0 0

Non-oxycodone user, n (%) 113 (15.5) 738 (32.7) <0.01 17.2%
(9.7% to 25%)

9 (3.7) 10 (4.5) 0.83 1.8%
(−2.2% to 3.8%)

 � Hospital 1 48/520 (9.2) 458/1553 (29.5) <0.01 20.3%
(17.4% to 23.0%)

– – – –

 � Hospital 2 65/208 (31.2) 280/702 (39.9) 0.03 8.7%
(2.3% to 14.6%)

– – – –

Median (IQR) total oxycodone 
dose (mg)

45 (20–80) 20 (10–35) <0.01 – 70 (45–100) 70 (45–100) 0.96 –

 � Mean dose (mg) 58.6 25.3 – −33.3 mg
(−29.9 to −37.0)

73.8 74.4 – 0.6 mg
(−5.5 to 6.8)

Median (IQR) time to first 
oxycodone dose (hour)

18.7 (5.2–28.8) 19.9 (6.8–30.1) 0.06 – 14 (7–20) 12 (5–20) 0.05 –

 � Mean time (hour) 20.2 22.4 – 2.2 hours
(0.0 to 3.5)

15.6 14.4 – 1.2 hours
(−2.9 to 0.4)

Discharge secondary 
outcomes

Sample size, n 702 2214

Missing values, n 26 41

Oxycodone-free prescription, 
n (%)

31 (4.4) 188 (8.5) <0.01 4.1%
(2.5% to 5.6%)

Median (IQR) number of 
oxycodone pills prescribed

32 (24–40) 18 (16–20) <0.01

 � Mean number of pills 30 18 −12 pills
(−11 to −13)

*P value compares before and after the implementation of the new order set.
†Univariate comparisons used χ2 test for categorical variables and Wilcoxon rank-sum test for continuous variables.

Figure 2  OR for the risk of being non-oxycodone user associated with 
the new order set, overall and according to anesthesia mode. (A) Crude 
OR. (B) Adjusted OR. Adjustment used the following seven variables 
with a p value ≤0.20 in the univariate analysis, along with the hospital 
identifier: non-White race, body mass index, parity, gestational age, 
primary cesarean delivery, planned cesarean delivery, and shift (night vs 
day).
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Limitations
Our findings should be interpreted in the context of several 
limitations. First, we compared the proportion of non-
oxycodone users before and after the intervention and adjusted 
for the changes in patients and hospital characteristics between 
the two study periods. With only two participating healthcare 
systems, it is not possible to use the difference-in-differences 
approach that would have compared the changes in the propor-
tion of non-users in a group of intervention hospitals to the 
changes in a group of control hospitals.24 To address this limita-
tion, we included two control hospitals since it was thought that 
the abundant coverage on the opioid crisis in the lay and medical 
press in 2017 could in itself induce a change in opioid use and 
prescriptions or spillover effect. Second, our intervention did 
not target oxycodone prescriptions at discharge, and as such, the 
proportion of women who did not use oxycodone (in the order 
of 30%) but were nonetheless sent home with an oxycodone 
prescription remained high (in the order of 90%). Third, the 
adherence to the new order set was in the order of 70% in both 
intervention hospitals despite robust provider education, which 
suggests that in order to improve patient-reported outcomes, 
individualized patient education is also required. Fourth, we 
did not follow-up women after discharge and cannot establish 
whether reduced in-hospital oxycodone exposure and reduced 
pills prescribed at discharge lead to a reduction in persistent 
opioid use. Last, given the retrospective nature of our study, we 
did not gather information on patients’ self-reported outcomes 
such as satisfaction with pain management and pain outcomes. 
Striking the right balance to avoid insufficient opioid prescrip-
tions and patient dissatisfaction may be an unintended conse-
quence of opioid-sparing approaches. This should be viewed as 
an incentive for further research focusing on patient-reported 
outcomes.

CONCLUSION
Implementation of a multimodal stepwise analgesic regimen after 
cesarean delivery was associated with a significant increase in 
oxycodone-free women during in-hospital stay and at discharge. 
This simple and low-cost intervention could be generalized to 
prevent introduction of unused opioids in households and devel-
opment of persistent opioid use.
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