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Abstract

Background: The opioid epidemic is a public health emergency in the United States, stemming in part from
widespread misuse and overprescribing of opioids following surgery. Approximately 1 in 300 women with no prior
exposure to opioids develops an opioid use disorder following cesarean birth. Effective management of postcesarean
pain requires individualized treatment and a balance of the woman’s goals for optimal recovery and ability to safely
care for her newborn. The American College of Obstetricians and Gynecologists recommends a multimodal approach
to pain management after cesarean birth.

Methods: In April 2019, a multidisciplinary team was formed at New York University Langone Health to study opioid
use postcesarean. The team used the Plan, Do, Study, Act process model for continuous quality improvement to
launch a postcesarean pathway called “Your Plan After Cesarean,” a standardized visual tool with quantifiable mile-
stones. It facilitates integration of women’s preferences in their postcesarean care, and emphasizes providers’ routine
use of nonpharmacological interventions to manage pain.

Results: During the pilot period of the project, postcesarean high consumption of 55 to 120 mg of opioids was re-
duced from 25% to 8%. By January 2020, 75% of women postoperative cesarean took little-to-no opioids during their
hospital stay. By February 2021, the total number of opioids consumed by women after cesarean birth in-hospital was
reduced by 79%. Satisfaction among women with pain management after cesarean continued to be high.

Clinical Implications: Reduction in postcesarean opioid administration and the number of opioids prescribed at
hospital discharge can be accomplished without having a negative effect on women’s perceptions of post-op pain
relief. These changes can potentially be a factor in helping to avoid an opioid-naive woman who has a cesarean birth
from developing an opioid use disorder.

Key words: Analgesia; Cesarean; Multimodal; Opioid; Pain; Quality improvement.
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pioid misuse is an epidemic in the United States (Health Resources and Services Admin-
istration, 2020). In 2018, it is estimated that over 10 million people misused prescription
opioids and over 18,000 deaths were caused by prescription opioid overdose (U.S. Depart-
ment of Health and Human Services [USHHS], 2020). In 2017, USHHS declared the opioid
epidemic a public health emergency in part from misuse of medications prescribed for treatment
of acute pain, often following surgery (USHHS). Cesarean birth is one of the most common major
surgical procedures in the U.S. (McDermott et al., 2017) and those recovering from cesarean are
frequently prescribed opioids for pain management (Gamez & Habib, 2018). In 2019, there were
about 1.2 million cesarean births, representing 31.7% of all U.S. births (Hamilton et al., 2020).
New York University Langone Health (NYULH) Tisch Hospital is an academic medical cen-
ter located in Manhattan with ~6,000 births annually, including ~27% via cesarean. Adequate
pain management after cesarean birth is an important concern for women and their maternity
care team. Opioids have historically been the primary means for managing postoperative pain
at NYULH.
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Up until April 2019, women who gave birth by cesar-
ean at NYULH received epidural patient-controlled anal-
gesia (EPCA) containing fentanyl, bupivacaine, and epi-
nephrine for up to 48 hours postpartum. The EPCA was
typically set with a basal rate of 10 to 15 mL/hour and
women who were post-op cesarean could give themselves
a bolus dose typically of 3 mL up to six times an hour.
They also received scheduled intravenous (IV) ketorolac
30 mL and oral acetaminophen 650 mg alternating every
3 hours. After the EPCA was removed by the pain man-
agement team, typically on post-operative cesarean day
two, the women continued to receive scheduled round-
the-clock alternating oral ibuprofen 600 mg and acet-
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Cesarean birth is one of
the most common major
surgeries in the United
States.

aminophen 650 mg, and oxyco-
done 5 mg or 10 mg as needed.
Informed by evidence that women
who receive opioids following ce-
sarean birth are at increased risk
for developing substance use dis-
orders, in April 2019 the senior
director of nursing identified the
need to both standardize care af-
ter cesarean birth and reduce opi-
oid consumption in-hospital and
on discharge. A multidisciplinary
quality improvement team was
convened.

Available Knowledge

Multiple factors influence experi-
ence of pain after cesarean birth,
including type of surgical incision,
prior negative experience, pain
perception, and psychosocial fac-
tors such as perceived loss of con-
trol over decision-making. For
these reasons, women may experi-
ence worse pain with cesarean sur-
gery than with other surgical pro-
cedures such as hysterectomy
(Schoenwald et al., 2018). Women
who give birth via cesarean rank
avoidance of pain during and after
surgery as their highest priority
(Sutton & Carvalho, 2017). Inad-
equate postcesarean pain manage-
ment may impair parental inde-
pendence and parent-newborn
bonding, decrease breast- or chest-
feeding and participation in new-
born care, and increase risk for
postpartum depression (Burgess et al., 2019; Gamez &
Habib, 2018).

The American College of Obstetricians and Gynecolo-
gists (ACOG) recommends using opioids as postcesarean
“breakthrough” analgesia only when patients do not expe-
rience adequate pain relief from nonopioid medications and
complementary nonpharmacological treatments (ACOG,
2018). However, opioids, usually oxycodone, are routinely
prescribed, often in excess of need, for pain relief after cesar-
ean birth (Dinis et al., 2020; Holland et al., 2019; Macones
et al., 2019; Schoenwald et al., 2018; Smith et al., 2019).
Side effects such as nausea, vomiting, constipation, and
drowsiness are common, which may make recovery and
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care of newborns more difficult (Holland et al.) and may
increase risk of in-patient newborn falls (Galuska, 2011;
Lipke et al., 2018).

The rise of opioid misuse in the United States has been
linked to overprescribing postsurgery and associated in-
creased availability of unused opioids in the community
(Badreldin et al., 2018). Routine, nonindividualized pre-
scribing habits can lead to increased opioid consumption,
both in-hospital and on discharge, and potentially lead to
long-term dependency (Bateman et al., 2016). However,
overly cautious prescribing of opioids may have a negative
impact on adequate pain control and full recovery (ACOG,
2018). A recent study estimated 1 in 300 women who are
opioid naive prior to cesarean birth become chronic opioid
users (Bateman et al.). Women having two or more comor-
bidities, including anxiety and depression and obesity, and
women of advanced birthing age, may be especially at risk
for opioid dependency (Badreldin et al., 2016; Emerson et
al., 2013).

ACOG (2018) recommends use of two or more different
methods or medications to manage post-op pain, with non-
opioid analgesia as first-line therapy, recognizing after cesar-
ean birth, women may experience pain from incisional
trauma, inflammation, uterine muscle contractions, and gas
(Burgess et al., 2019). This can be successful for postcesar-
ean pain relief, while minimizing use of opioids (ACOG,
2018; Smith et al., 2019). Although many patients experi-
ence effective pain relief post-op with concurrent around-
the-clock administration of oral ibuprofen and acetamino-
phen, others may require opioids for pain flare-ups
(Carvalho & Butwick, 2017; Sutton & Carvalho, 2017).
Obstetricians and pain management teams are charged with
balancing adequate analgesia for patients and limiting ex-
cess opioids (Carrico et al., 2020). Educating women about
opioids and engaging in shared decision-making can de-
crease opioid prescribing on discharge (Prabhu et al., 2018).
When women feel empowered to express their desires about
postcesarean pain relief, acceptable medication side effects,
and goals for discharge, their experience of postcesarean
pain and pain management may be improved (Carvalho &
Habib, 2019).

Researchers have recently explored whether initiatives
aimed at decreasing in-hospital administration of postce-
sarean opioids and changing prescriber habits may be as-
sociated with a reduction in postpartum opioid use or
misuse while maintaining satisfactory pain relief. In a
randomized, controlled trial, individualizing opioid pre-
scriptions based on in-hospital use versus prescribing a
set number and dose of opioids to all women substan-
tially reduced the total amount of opioids used postcesar-
ean without affecting pain outcomes (Osmundson et al.,
2018). In a quality improvement project, after physicians
were asked to stop routinely ordering opioids for postce-
sarean pain management, the number of women who re-
ceived opioids during their hospital stay decreased from
68% to 45% and the number of women who were dis-
charged with any opioid prescription decreased from
90% to 40% without affecting patient satisfaction with
post-op pain management (Holland et al., 2019). A ran-
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domized equivalence trial found postcesarean pain scores
for patients taking only nonopioid pain relievers were
lower than for patients taking these medications plus opi-
oids (Dinis et al., 2020), consistent with other studies
finding that patients exposed to opioids have decreased
pain thresholds and perceive stimuli as more painful as
compared with patients who do not take opioids. This
condition of hyperalgesia notably contributes to opioid
tolerance (Dinis et al.). A quality improvement project
used a standardized “comfort bundle” to improve post-
operative comfort while reducing exposure to opioids. It
emphasized nonpharmacological interventions for postc-
esarean pain relief such as splinting abdominal incisions
with an abdominal binder, early ambulation and regular
voiding, and gum chewing to improve bowel motility
(Burgess et al., 2019).

Context

The multidisciplinary team set goals of (1) decreasing
postcesarean opioid consumption by in-patients and (2)
decreasing the number of opioids prescribed for dis-
charge. Physicians and nurse practitioners specializing in
pain management presented supporting evidence suggest-
ing signs and symptoms of physical dependency, craving,
and withdrawal begin occurring around 50 to 60 mg of
total opioid ingestion. Preliminary data showed a broad
range of opioid consumption among women after cesare-
an birth. The pain management providers suggested creat-
ing defined thresholds so the team could better evaluate
for problematic opioid use and individualize their opioid
use reduction interventions. Opioid (oxycodone or mor-
phine milliequivalent [MME]) consumption in the hospi-
tal was categorized by the pain management team into
four groups: zero use (0 mg), low use (5-20 mg), moder-
ate use (25-50 mg), and high use (55-120 mg). Data in
April 2019 indicated 25% of women post-op cesarean
were in the high use category and 25% in the medium use
category.

Mother-baby nurses and multidisciplinary team hud-
dles revealed various practices among obstetricians, mid-
wives, physician assistants, and nurse practitioners for
postoperative care and pain management regimens after
cesarean birth. For example, nurses inconsistently used
nonpharmacological interventions such as abdominal
binders, mint tea, heat or warm packs, and chewing gum
for relief of incisional pain and gas discomfort. Yet in all
cases reviewed, women were discharged home after cesar-
ean birth with oxycodone prescriptions that exceeded use
of oxycodone during the hospital stay, in part because ob-
stetricians placed discharge prescription orders on the day
of surgery rather than day of discharge as part of their
standard postpartum order set.

Intervention

The team set a goal of increasing the number of women
in the zero-to-low opioid use categories from 50% to
90%. Using the Plan, Do, Study, Act process model for
continuous quality improvement projects, in April 2019
the team developed and subsequently launched a postce-
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FIGURE 1.

Your Plan

YOUR BABY IS BORN

Epidural remains in place
Nurse administers Toradol
Mint chewing gum to promote
intestinal function

Use incentive spirometer

6-8 HR AFTER BIRTH

* Nurse administers Toradol and

oral Tylenol every 6 hr

¢ Urinary Catheter removed and

up to the bathroom

* Abdominal binder

8-12 HR AFTER BIRTH

* Walk 1 lap in hallway, eat meals

in chair when possible

¢ Nurse administers initial Heparin

dose

s
NYU Langone
Health

12-18 HR AFTER BIRTH

* Walk in hallway 2 laps and eat
meals in chair when possible

18-24 HR AFTER BIRTH

¢ Walk in hallway 2-3 laps and eat
meals in chair when possible

24-48 HR AFTER BIRTH

Nurse administers Toradol (up to
48 hr after birth) and

48-72 HR AFTER BIRTH

Nurse administers oral ibuprofen

DAY 3 AFTER BIRTH

* Continue with oral
over-the-counter pain

* Pain team assessment for epidural continues oral Tylenol
removal Take a shower

* Additional pain medications given Sign up and attend Breastfeeding
as needed Class

and Tylenol
Additional pain medications given
as needed (ibuprofen and Tylenol)

¢ Taper opioids prior to discharge ¢ Taper all pain medications at
Attend Discharge Class home

medications

sarean care pathway entitled “Your Plan After Cesarean”
(Figure 1). Nurses share the pathway with women having
cesarean birth postoperatively on their admission to the
mother—baby unit. Your Plan is a visual tool for engaging
women in a discussion about their goals for pain man-
agement, consistent with many U.S. hospitals that have
made enhanced recovery after surgery programs stan-
dard care for managing postoperative pain and improv-
ing recovery (Hedderson et al., 2019).

Your Plan facilitates shared decision-making between
patients and their obstetricians, midwives, physician as-
sistants, nurse practitioners, and the pain management
team about post-op recovery goals, and has quantifiable
milestones to ensure adequate progress toward safe dis-
charge. These include 6- to 8-hour post-op removal of
the indwelling urinary catheter, independent ambulation
by 8 to 12 hours, and removal of the EPCA by 24 hours
postpartum. Based on the pain management team’s rec-
ommendation, alternating administration of ketorolac or
ibuprofen and acetaminophen was changed to concur-
rent administration of these medications, increasing their
synergistic effect. As a result, there was a 50% decrease
in the number of nurse medication passes, reducing nurs-
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ing workload and decreasing the number of patient inter-
ruptions (Sutton & Carvalho, 2017).

As some women may experience significant gas pain af-
ter cesarean birth, and consequently take opioids (Burgess
et al., 2019), the team emphasized first-line use of the anti-
flatulent simethicone and hot water or mint tea to reduce
gas discomfort at the same time as regularly scheduled ibu-
profen and acetaminophen. Women were encouraged to
chew gum to promote early return of bowel motility and
ability to pass gas (Burgess et al.). Although there is con-
flicting evidence about whether abdominal binders improve
pain relief after cesarean birth, they allow for easier reposi-
tioning and ambulation (Burgess et al.). Your Plan recom-
mends application of an abdominal binder within 6 to 8
hours after birth to splint the cesarean incision during
movement.

Nurses were encouraged at daily unit huddles to use
language promoting individualized evaluation of their pa-
tients” comfort, for example, writing on patients’ white
boards “your next pain assessment will occur” instead of
“your next medication is due.” Use of nonpharmacologi-
cal pain relief interventions including gum, mint tea, hot
water, and warm packs were promoted. Nurses were en-
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FIGURE 2. POSTCESAREAN BIRTH PAIN
MANAGEMENT PATHWAY TIMELINE

Range of Opioid Prescription (mg)

mzero m5t020 m25to 50 m55-120

Test of Change Timeline 8%
April: Changed alternating ibuprofen and

acetaminophen to concurrent administration

gaining synergistic effect. Introduced “Your Plan” A
postcesarean

May: Changed patient white board comments
from “your next medication is due” to “your next
pain assessment will occur.” Provider
communication about discharge prescription
changes (5 mg/20 mg/no refill). Created electronic
report in EPIC to monitor compliance.

June: Educated all nurses about expectations for
tapering of opioids during hospitalization.
Increased early ambulation and high-risk patient
quality review by multidisciplinary team.

July: Increased use of postcesarean abdominal
binder. Continued reinforcement of earlier
initiatives.

September: Project and data presented at
obstetric department quality meeting.

October: Electronic medical record report
validated. Electronic data collection started.
Increased use of integrative health for high-risk
patients in conjunction with pain consult.
November: Moved data to high reliability
organization (HRO) huddle board. Reviewed at
every HRO weekly huddle.

December: “Your Plan” refreshed. Introduced
positive key phrase “75% of our patients
post-Cesarean take little to no opioids.”

25%

25%

31%

Apr-19 Jan-20

couraged to place integrative health consults for women
who expressed interest in complementary pain manage-
ment modalities such as guided imagery and mindfulness,
contact the social worker for those whose history of anxi-
ety and depression, traumatic birth, or postbirth experi-
ences might present barriers to optimal recovery, and no-
tify the pain management team about those who continued
to report unrelieved postcesarean pain. Beginning in 2020,
nurses used an audit form for pain huddles for all women
after cesarean birth reaching total opioid consumption >
20 mg MME to help inform routine use of multimodal
pain management interventions.

Your Plan does not mandate that nurses withhold opi-
oids, but rather supports them having conversations with
patients about the full scope of nonopioid pain relief
available. Nurses were encouraged to characterize opi-
oids as rescue medications, rather than medications that
are offered or due at set times. Your Plan calls for an
opioid taper in the hospital that continues after discharge.
Nurses educate their patients about opioid tapering ex-
pectations, including the importance of gradually de-
creasing their opioid consumption during hospitaliza-
tion, and encourage them to continue this practice after
discharge. For example, if a woman takes 10 mg oxyco-
done for postcesarean pain relief, and 4 hours later, re-
quests another 10 mg, the nurse may advise them to try §
mg and use another nonpharmacological pain-relieving
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strategy such as a hot shower, walk around the unit, or
focused breathing.

In May 2019, obstetricians began tailoring discharge
prescriptions of opioids to align with in-patient consump-
tion. They were urged to limit their prescriptions to a total
of twenty 5 mg pills of oxycodone and compliance was
monitored. The chief of obstetrics discussed prescribing
patterns exceeding the limit or varying widely from pa-
tients’ in-hospital opioid use, with individual physicians.
At weekly high reliability organization mother—baby unit
meetings, progress and findings were discussed and feed-
back from nurses solicited.

Study of the Intervention

Analysis

In May 2019, individual reviews and extraction of data
from the medical records of women having cesarean birth
including their in-hospital opioid use were conducted. This
was time-consuming, so an electronic medical record report
was developed in July 2019 that could be run frequently to
monitor physician compliance with limited opioid discharge
prescriptions. Elements reviewed via the report included at-
tending physician, mode of birth, and names and total dos-
es of the opioids consumed during hospitalization. These
data were reviewed monthly and used to inform each phase
of the intervention. Patient satisfaction data were analyzed
for patient feedback of how well their pain was managed in
the hospital. Data were reviewed weekly with nurses and
team members on the mother-baby unit, and nurse input
was sought.

Results

During the pilot phase April 2019 to January 2020, there
was decreased postcesarean birth opioid use. High con-
sumption of opioids in-hospital was decreased to 8% of
women after cesarean birth by January 2020. By January
2020, 77% of women postcesarean took little-to-no opi-
oids during their hospital stay. Baseline data extracted
prior to the pilot phase indicated that 72% of women
postcesarean were ingesting 25 mg to 120 mg of oral oxy-
codone or MME after removal of the EPCA and during
their hospital stay. Postimplementation, only 23% of
women after cesarean birth consumed more than 20 mg
total opioids during their hospital stay. For the population
in the highest use category (55-120 mg), opioid use de-
creased in the pilot phase from 25% (average 32 per
month) to 8% (average 10 per month; Figure 2). Patient-
sensitive prescribing, that is, tailoring discharge prescrip-
tions to individual patients’ postoperative opioid use, in-
creased the number of patients prescribed less than 20
oxycodone tablets from 80% preintervention to 92% pos-
tintervention (Figure 3). These improvements represented
an average decrease of 22 women per month exposed to
amounts of opioids that could increase their risk for devel-
oping a substance use disorder, and an average decrease of
20 women per month in the community with access to
excess opioids. By January 2020, the number of women
who received little-to-no opioids (0 to < 20 mg) during
their stay at NYULH increased from 50% to over 70%. In
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the period September 2019 to Novem-
ber 2019, the Hospital Consumer As-

FIGURE 3. POSTCESAREAN BIRTH PAIN MANAGEMENT PATHWAY
OPIOID PRESCRIPTIONS OVER TIME

sessment of Healthcare Providers and
Systems (HCAHPs) patient satisfac-
tion survey required by the Centers for
Medicare & Medicaid Services af-
firmed the positive impact, with
90.3% of respondents answering “al-
ways” to the question “how well was
your pain controlled?”

In April 2020, mother-baby nurses
began conducting pain huddles with
the primary nurse, charge nurse, and
the woman’s obstetrician or mother—
baby physician assistant when a
woman consumed 20 or more mg of
opioids during her hospital stay. Us-
ing an audit form, pain huddle par-
ticipants strategized next steps and
created tailored multimodal pain
management interventions. By July
2020, the number of women postce-
sarean birth consuming no opioids
during their hospital stay increased to
43% (59 of 137 patients). For the first
three quarters of 2020, the HCAHPs
patient satisfaction survey supported

Percent of Patients with Prescription

Apr-19

Your Plan Intervention Implementation

I )
31%

Jun-19

Range of Opioid Prescription (mg)

mzero m5to 20 m25 to 50 m55-120

A 6% 7% 6% 10% 8%
18% 20% 19% 15%
22% 20%

51%
40% 40%

Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20

the sustainable positive impact of
Your Plan, with over 85% of respon-
dents consistently stating their pain was well controlled
during their hospital stay. Data analysis of opioid use in-
hospital by women postcesarean after implementation of
Your Plan, April 2019 to February 2021 found a 79%
reduction in the number of opioids consumed (Figure 4).

Clinical Implications

With its focus on nurse—patient collaboration, early mobil-
ity, and timely removal of the indwelling urinary catheter
and EPCA, Your Plan supports a woman having cesarean
birth quickly regaining independence after surgery. Nurses
and their patients collaborating on achievable targeted
postcesarean goals can help them transition to discharge.
Opioids have been reframed as rescue medications, meant
to be used sparingly and only when necessary to bridge the
gap between the EPCA and oral over-the-counter medica-
tions, rather than as necessary scheduled medications post-
surgery. Your Plan provides a pathway for success for wom-
en at home after discharge because it encourages them to be
active participants in their care and recovery in the hospital.

Our results may not be generalizable to other hospitals,
where, for example, women receive intrathecal opioids
postcesarean. Literature review revealed only one quality
improvement intervention describing postcesarean pain
management for women who, like the patients at NYULH,
have an EPCA in place for a usual minimum of 24 hours
postcesarean (Blitz et al., 2020). They sought to decrease
opioid use post-EPCA removal by scheduling oxycodone
administration along with acetaminophen and ibuprofen,
but findings did not support the intervention as effective
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for reducing in-hospital opioid use. The intervention de-
scribed by Blitz et al. (2020) is different from Your Plan
because Your Plan seeks in part to reduce in-hospital use
of opioids by characterizing opioids as rescue medications
available only on an as-needed basis, not as scheduled
pain relief. Some have been critical of postpartum use of
continuous EPCAs to control postcesarean pain because
they may decrease mobility, complicate anticoagulation
prophylaxis, increase nursing workload, and add to over-
all inpatient costs (Sutton & Carvalho, 2017).

During the height of the COVID-19 pandemic in New
York City March and April 2020, NYULH observed in-
creased discharge prescribing of opioids in the postcesar-
ean population (Figure 4). Women with a history of anx-
iety and depression are at increased risk for developing
opioid use disorders (Emerson et al., 2013). Social dis-
tancing recommendations during COVID-19 further iso-
late women who may already be predisposed to postpar-
tum mood and anxiety disorders due to a traumatic birth
experience or other factors.

Cesarean birth creates risk for women who are opioid
naive to develop opioid use disorders. Best practices for
pain management after cesarean birth dictate individual-
ized and tailored opioid prescribing practices, around-
the-clock dosing of nonopioid pain medications, and
routine use of nonpharmacological interventions pro-
moting early mobility and parental independence. Our
project created measurable and sustainable positive
changes in postcesarean in-hospital opioid use and obste-
trician discharge prescribing practices.
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FIGURE 4.
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CLINICAL IMPLICATIONS OF YOUR PLAN
IMPLEMENTATION

e Shared decision making between mother-baby nurses and
women after cesarean birth with the goal of achieving
adequate pain management while reducing in-hospital and
post discharge opioid consumption can be successful.

Early removal of EPCA on postoperative day one along
with around-the-clock dosing of ibuprofen 600 mg and
acetaminophen 650 mg, and oxycodone or its MME
characterized as a rescue medication reduces in-hospital
opioid use.

L]

Real-time, data-driven identification of high-risk patients
and consequent pain huddle with primary nurse, charge
nurse, and obstetrician or mother-baby physician
assistant for women whose in-hospital use of opioids
met or exceeded 20 mg, helps identify those at risk for
opioid misuse.

Discharge prescriptions targeted to in-hospital use
reduces the availability of unused opioids in the
community.

Standard use of nonpharmacological pain modalities
including abdominal binders, gum, tea, and integrative
health and social work consults augments pharmacologi-
cal interventions for pain relief.
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