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Abstract
Objective Compare Eat, Sleep, Console (ESC) and limited opioid treatment on birth length of stay (LOS), postnatal opioid
exposure, and 30-day re-hospitalizations in opioid-exposed newborns (OENs) in two hospital systems.
Study design Quality improvement teams supported change from scheduled methadone using Finnegan scores to stan-
dardized non-pharmacologic support using ESC. Intermittent morphine was used only if needed. Statistical process control
charts examined changes over time.
Result Between 2017 and 2019 we treated 280 OENs ≥35 weeks’ gestation, 101 and 179 per hospital. Post-ESC, LOS
decreased 51.2% (16.8–8.2 days), postnatal opioid treatment decreased from 64.1 to 29.9%; percent decline in both hospitals
was similar. 30-day re-hospitalizations were 5/103 (4.8%) pre-ESC, and 7/177 (4.0%) post-ESC (p= 0.72, NS). Multiple
substance co-exposures were common (226/280, 80.7%).
Conclusion ESC and as needed morphine decreased LOS and postnatal opioid exposure for OENs in two hospital systems
without increasing 30-day readmissions. ESC appears effective in OENs with multiple co-exposures.

Introduction

Opioid use during pregnancy has risen substantially
throughout the United States over the past two decades,
leading to over a 300% increase in fetal opioid exposure
[1, 2]. During the same period, neonatal opioid with-
drawal increased nearly fivefold, ranging from 8 to 14.4/
1000 live births [2, 3]. In 2014, nearly 1% of all births in
the United States were complicated by neonatal opioid
withdrawal syndrome (NOWS), also referred to as neo-
natal abstinence syndrome (NAS). Hospitals in Colorado
have seen similar dramatic growth in the incidence of

NOWS and NAS, particularly in southern counties with
the highest rates of opioid use disorder and opioid deaths
[4]. For example, rates of NOWS were reported as high as
20.8 per 1000 live births in Pueblo, Colorado in 2012
compared to the statewide rate of 3.2 per 1000 [5].
Increasing rates of NAS have led to prolonged birth
hospitalizations, rising costs of newborn care and
increased use of hospital resources [6].

With increased rates of NOWS/NAS, substantial var-
iation has been identified in approaches to infant screen-
ing and treatment during the birth hospitalization [7–9].
Pharmacologic management of NOWS includes metha-
done, morphine, and buprenorphine with varying claims
of benefit, but without a single clear medication-based
treatment recommendation [8, 10, 11]. Quality improve-
ment (QI) projects aimed at standardizing care have
reduced lengths of birth hospitalizations and identified
potentially improved practices to care for newborns with
NOWS [6, 8, 12, 13]; several emphasize non-
pharmacologic approaches [12, 13].

El Paso county had reported the most fatal heroin over-
doses in Colorado in 2016 [14], and Pueblo county the
highest rates of prenatal opioid exposure [5]. In 2017, the
Colorado Hospital Substance Exposed Newborn Quality
Improvement Collaborative (CHoSEN QIC) began a
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statewide QI effort to standardize care of opioid-exposed
newborns (OENs) using the “Eat, Sleep, and Console”
(ESC) pathway reported by Grossman et al. [12, 13, 15, 16].
The primary aims of this QI project were to reduce length of
stay (LOS) and postnatal opioid treatment by 20% from
baseline [15]. University of Colorado Health (UCHealth)
Memorial Hospital (El Paso county) and Parkview Medical
Center (Pueblo county) each joined CHoSEN QIC. One
Neonatology group worked in both hospital systems; due to
this there was historically a high-level of guideline sharing
despite the two different systems. Through CHoSEN QIC
additional education and information sharing occurred
among hospitals. We were interested in evaluating the
impact of ESC in these differing hospital systems and
communities: a large tertiary referral Neonatal Intensive
Care Unit (NICU) and a smaller community special care
nursery (SCN), specifically looking at LOS and postnatal
opioid exposure. In addition to the QI project aims, after
implementing the ESC pathway, changing the approach to
postnatal opioid treatment and reducing LOS at both hos-
pitals, we examined 30-day hospital readmissions before
and after the interventions as a balancing measure. Due to
our experience and patient populations, we were able to
apply the ESC approach in the setting of multiple in utero
substance exposures in addition to opioids.

Methods

Hospital system characteristics

UCHealth Memorial in Colorado Springs (“Memorial”)
included two Level I newborn nurseries, a 53-bed Level
IV NICU and a 6-bed Level II SCN and cares for about
half of the births in El Paso county, or 4500–5000 new-
borns per year. Rooming-in was available in the
mother–baby unit and to a much more limited extent in
small private NICU rooms. Prior to implementing ESC
there was not a standardized approach to supporting
rooming-in and non-pharmacologic care for OENs. If an
OEN in the newborn nursery was started on methadone
treatment based on Finnegan scores they were transferred
to the NICU for monitoring and ongoing care. In addition,
newborns experiencing NOWS were transported to
the NICU from outlying facilities for methadone
treatment.

Parkview Medical Center (“Parkview”) includes a
Level I newborn nursery, a ten-bed Level II SCN, and a
small pediatric unit where newborns were occasionally
hospitalized. In 2018, Pueblo’s other hospital’s obstetrical
services closed, and Parkview became the only hospital
providing delivery services in the county with about 2000
births per year. Parkview had supported rooming-in and

use of some non-pharmacologic care approaches for
OENs prior to starting the ESC pathway approach to care.
If an OEN started on scheduled methadone during initial
treatment they were moved to the SCN for monitoring and
rooming-in was not available. Once methadone weaning
was established, patients were moved to the pediatric floor
for rooming-in as possible.

Each hospital system had separate QI teams and provider
staff, other than the neonatologists.

ESC assessment and care standardization

ESC uses a simplified behavioral assessment tool focusing
on specific early non-pharmacologic interventions to sup-
port newborns experiencing symptoms of narcotic with-
drawal [12]. CHoSEN QIC provided educational support to
help hospital teams develop and implement an ESC care
pathway. Non-pharmacologic interventions began at birth
and included providing a low stimulation environment,
clustering infant cares, swaddling, holding and gently
rocking the infant, and on demand feedings. Parents or other
caregivers were encouraged to room-in with the newborn
whenever possible. Options for rooming-in differed by
hospital. At Memorial, rooming-in occurred in postpartum
rooms or more limited spaces in the NICU. At Parkview,
parents/caregivers roomed-in on postpartum or the general
pediatric floor in a private room. Breastfeeding was sup-
ported when appropriate (e.g., mothers not using illicit
substances, or in treatment programs). When a parent was
not available, both hospitals trained volunteer “cuddlers” to
participate in the care pathway. If foster or kinship place-
ment was anticipated, those caregivers were included as
much as possible.

The ESC assessment regularly evaluated whether the
baby could Eat appropriately for their age, Sleep undis-
turbed for at least 1 h between feedings, and be Consoled or
soothed within 10 min using specific interventions [8, 12].
When an infant did not meet these goals, a team huddle
evaluated whether the environment of care was optimal, if
other non-pharmacologic interventions could be helpful,
and whether medication (morphine infant drops) was nee-
ded [12].

Use of medication to treat NOWS

Prior to this QI effort, both hospital systems used the same
generally accepted management guideline using Finnegan
scores to assess NOWS and treatment with scheduled
methadone for elevated scores [17]. Once methadone
treatment began, patients were moved into a monitored
room separate from the mother: the NICU at Memorial and
the SCN or Pediatric floor at Parkview. Methadone was
tapered per protocol based on subsequent Finnegan scoring
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[17]. If scores remained persistently elevated despite
methadone treatment, a second pharmacologic agent was
added, typically clonidine. As part of the ESC project,
pharmacologic treatment was changed to an “as needed” or
intermittent basis using oral morphine sulfate drops, in part
due to its shorter half-life. Both hospital systems changed to
“as needed” morphine dosing for symptoms of NOWS
during the second quarter 2018.

Project management

Both hospitals joined CHoSEN QIC in early 2018 and
transitioned to the ESC pathway in the second quarter
2018, although specific elements of ESC varied slightly
by site. For example, at Memorial, ESC started as a pilot
program in the NICU, where most patients with NOWS
were treated. NICU nursing staffs, NNPs, and neonatol-
ogists were first trained in the ESC pathway, and OENs in
the well newborn nursery were transferred to the NICU
early if they demonstrated opioid withdrawal symptoms.
Rooming-in was continued in the NICU when possible.
Nursing staffing ratios were adjusted to provide more
opportunities for staff to educate family caregivers
or provide consoling interventions when a caregiver could
not stay with the newborn. Volunteer cuddlers were
trained to provide standardized consoling interventions,
and foster parents or kinship caregivers were identified
early to room-in with infants when possible. After starting
ESC in the NICU, nursing staff in the well newborn
nursery and mother–baby units were trained to follow the
ESC pathway, and hospital care was later provided in
these locations or the NICU.

At Parkview, all nursing staff working in the well new-
born nursery, SCN, or pediatric floor were trained in ESC
assessment and the ESC pathway was implemented
throughout all locations of newborn care at the same time in
the second quarter of 2018. Rooming-in was not available
in the SCN but could be provided on the pediatric or
postpartum floors.

Each hospital updated its electronic health record
(EHR) to allow nursing charting of ESC, engaged with
hospital and community providers to explain the ESC
approach to care, and attended CHoSEN QIC conferences
and education sessions. Multidisciplinary teams at each
hospital met regularly to direct process change as part of
QI cycles. In addition, Parkview team leads initially par-
ticipated in monthly multidisciplinary meetings at Mem-
orial. Written educational materials for providers and
parents were shared between the two sites. Clinical
practice change was supported with site-specific education
and charting tools and mandated computer-based-training
for nursing staff.

Data collection and analysis

After joining CHoSEN QIC, all OENs admitted to the hos-
pitals were prospectively identified and tracked based on
maternal history, maternal drug screening, maternal symp-
toms, newborn symptoms, newborn urine drug screens, and/
or umbilical cord screening. Each hospital determined its own
criteria for initial screening and both hospitals obtained
umbilical cord samples for confirmation of fetal drug expo-
sures. At Memorial Hospital, EHR reports of ICD-10 codes
P04.4× (newborn affected by maternal use of drugs of
addiction) and P96.1 (neonatal withdrawal symptoms from
maternal use of drugs of addiction) were periodically retrieved
to help ensure any affected newborns were identified.

Baseline data were collected by retrospective chart review
using ICD-10 codes (P04.4× and P96.1) and search of each
hospital’s EHR. CHoSEN QIC underwent Institutional Review
Board assessment and was deemed exempt as a QI project.
Data were collected using REDCap hosted at the University of
Colorado [18]. As a de-identified database, collected informa-
tion was entered and reported by birth quarter. Data elements
included limited maternal sociodemographic characteristics,
maternal treatment with buprenorphine or methadone to indi-
cate participation in Medication-Assisted Treatment (MAT),
other maternal substance use during pregnancy (e.g., nicotine
and marijuana), prescribed substances (e.g., SSRIs, benzodia-
zepines), illicit drugs such as methamphetamine/amphetamine
and non-prescribed opioids. Infant clinical characteristics
included birth hospitalization LOS, and exposure to postnatal
opioid treatment. Data reports were prepared by the CHoSEN
QIC Quality Improvement Specialist to track progress and
included statistical process control analysis using X-bar S
charts for the primary outcome measure of average LOS.
Standard rules were used to identify special cause variation
[19]. Process changes were identified by sustained special
cause variation on the control charts.

After data entry through 2019 was completed, each site
separately reviewed its hospital’s EHR using birth medical
record numbers to evaluate readmissions within 30 days of
discharge.

Results

Patient characteristics

There were 310 OENs gestational age 35 weeks or greater at
birth from both hospitals identified from the first quarter of
2017 through the fourth quarter of 2019. Of these, 288 had no
other diagnoses contributing to increased LOS. Complete data
were available for analysis on 280 patients, including 101
patients from UCHealth Memorial and 179 patients from
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Parkview Medical Center. The majority (54%) of patients in
the cohort were born to White mothers, 34% were born to
Hispanic mothers. Almost all (93%) mothers had public
insurance. Overall, 80.7% of the full cohort had exposures in
addition to opioids (226 of 280), with 53.9% of mothers (151
of 280) reported as receiving MAT (Table 1).

Primary outcomes

Length of stay (LOS)

Average LOS decreased by 51.2% for the entire cohort,
from 16.8 days at baseline to 8.2 days after implementation

Table 1 Demographics of total cohort and by hospital.

Total cohort UCHealth Memorial Parkview Medical Center

Infant characteristics Mean Sd Mean Sd Mean Sd

Weeks’ gestation 38.1 1.5 38.1 1.6 38.2 1.4

Birth weight (g) 2905.8 444.8 2877.9 469 2907.1 428.6

N % N % N %

Sex

Female 121 43.2% 43 42.6% 78 43.6%

Male 159 56.8% 58 57.4% 101 56.4%

Maternal characteristics

Maternal race

White 151 53.9% 71 70.3% 80 44.7%

Other 17 6.1% 8 7.9% 9 5.0%

Missing/unknown 112 40.0% 23 22.8% 89 49.7%

Maternal ethnicity

Hispanic 95 33.9% 18 17.8% 77 43.0%

Non-Hispanic 160 57.1% 69 68.3% 91 50.8%

Missing/unknown 25 8.9% 14 13.9% 11 6.1%

Maternal insurance

Public 260 92.9% 88 87.1% 172 96.1%

Other 20 7.1% 13 12.9% 7 3.9%

Maternal primary language

English 120 42.9% 51 50.5% 62 34.6%

Other 1 0.4% 1 1.0% 0 0.0%

Missing/unknown 180 64.3% 49 48.5% 117 65.4%

Maternal exposuresa

Mother’s receiving MAT 151 53.9% 54 53.5% 97 54.2%

MAT only 34 22.5% 7 13.0% 27 27.8%

MAT+ Rx/Legal Substances 25 16.6% 13 24.1% 12 12.4%

MAT+ Illicit substances 92 60.9% 34 63.0% 58 59.8%

Mother’s not receiving MAT 129 46.1% 47 36.4% 82 63.6%

Rx opioids only 0 0 0

Rx opioids + Rx/lEgal Substances 0 0 0

Illicit opioids only 20 15.5% 2 4.3% 18 22.0%

Illicit opioids + other substances 109 84.5% 45 95.7% 64 78.0%

Total 280 101 36.1% 179 63.9%

Rx/Legal Substances included SSRIs, benzodiazepines, alcohol, nicotine, and marijuana.

Illicit opioids included illicit Buprenorphine/Methadone, Buprenorphine/Methadone of unknown source, illicit opioids, opioids of unknown
source, and heroin.

Illicit substances included cocaine and amphetamines/methamphetamines.

MAT Medication-Assisted Treatment, Rx prescribed.
aMAT included use of prescribed Methadone or Buprenorphine, Rx Opioids included all prescribed opioids.
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of ESC (Fig. 1a). The percent decrease in LOS before and
after ESC was similar in both hospital systems, from 23.2 to
10.9 days (53%) at UCHealth Memorial (Fig. 1b) and from

14.8 to 7.6 days (48.6%) at Parkview Medical Center
(Fig. 1c). Postnatal treatment with opioids prolonged hos-
pital stay, but to a less extent after implementing ESC and

Fig. 1 Process control chart of
average length of stay for
OEN by quarter of birth.
a Average length of stay for
OEN, total cohort. b Average
length of stay for OEN at
UCHealth Memorial with
process annotations. c Average
length of stay for OEN at
Parkview Medical Center with
process annotations. UCL upper
confidence limit, LCL lower
confidence limit.
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as needed morphine dosing. Average LOS for the cohort in
OEN who received pharmacotherapy decreased 53.7%:
from 23.1 days at baseline to 10.7 days for morphine-treated
patients after ESC, with similar percent declines in LOS at
each hospital.

Pharmacologic treatment

Use of postnatal opioids for pharmacotherapy significantly
decreased after ESC, from 66 of 103 patients (64.1%) at
baseline to 53 of 177 (29.9%) patients treated with phar-
macotherapy after implementation of ESC (Table 2, p <
0.0001 chi square). There were similar reductions in num-
bers of infants exposed to postnatal opioids in both hospitals:
after ESC, pharmacologic treatment of NOWS decreased
58% at UCHealth Memorial and 51% at Parkview Medical
Center (Table 2). Prior to ESC, clonidine as a second agent
was infrequently added as treatment to control symptoms of
NOWS, after ESC a second agent was never used.

In addition to exposing fewer patients to postnatal
opioids, using ESC and changing to intermittent “as nee-
ded” morphine pharmacotherapy dramatically lowered the
average length of treatment in the cohort from 19.0 days in
the first quarter of 2017 to 2.5 days in the last quarter of
2019, a reduction of 86.8% (Fig. 2). Patient treatment days
at Memorial Hospital were 81% lower, from a baseline
average of 17.4 days of treatment to 3.3 days after ESC.
Treatment days at Parkview decreased 76.1%, from 18 to
4.3 days if medication was used.

Hospital readmissions

Neither hospital had any 30-day readmissions directly
related to NOWS; however, the characteristics of patients
readmitted varied between the two hospitals (Table 3). Of
note, after ESC there were three readmissions in Parkview
for brief, resolved, unexplained events (BRUE), with none
at Memorial. The single admission for non-accidental
trauma occurred at Memorial before implementation of

ESC, following a 2-month birth hospitalization for
NOWS. Because 30-day hospital readmission was a rare
event, we combined data for the full cohort. The overall
readmission rate before and after ESC was unchanged,
from 4.9% pre implementation (5 of 103 patients) to 4.0%
post implementation (7 of 177 patients) (NS, p= 0.72, chi
square).

Discussion

The ESC assessment tool and clinical care pathway
emphasizes standardizing non-pharmacologic interven-
tions to support newborns experiencing opioid withdrawal
and avoiding use of medication as the first-line approach
to treat NOWS. As part of a multi-hospital effort in two
different hospital systems in two counties with a large
burden of maternal opioid use during pregnancy, LOS and
postnatal opioid exposure were rapidly and substantially
decreased without evidence of short-term increases in
hospital readmissions. ESC was successfully applied in
varied hospital settings (NICU, well baby nursery,
pediatric floor), with varied providers (Neonatologists,
NNPs, Pediatric hospitalists) and with multiple maternal
substance exposures.

Table 2 Postnatal treatment with opioids before and after implementing ESC.

Total cohort UCHealth Memorial Parkview Medical Center

Total OEN OEN treated Pharma Total OEN OEN treated Pharma Total OEN OEN treated Pharma

Pre-ESC 103 66 (64.1%) 34 29 (85.3%) 69 37 (53.6%)

Post-ESCb 177 53 (29.9%)b 67 24 (35.8%) 110 29 (26.4%)b

Total patients 280 101 179

OEN opioid-exposed newborn, ESC Eat, Sleep, Console pathway, Pharm postnatal opioid medication use.
aBoth UCHealth Memorial and Parkview Medical Center changed from scheduled methadone treatment to prn morphine for pharmacologic
treatment (“Pharm”) of NOWS as ESC was implemented.
bPost-ESC compared to Pre-ESC, p < 0.0001, chi square.

Fig. 2 Length of pharmacologic treatment with opioids, total
cohort. Average number of days of treatment by birth quarter with
process annotations.
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Reasons for success

Staff engagement and buy-in

Prior to implementing ESC, both hospitals experienced
increasing numbers and prolonged stays for infants with
NOWS treated using a Finnegan scoring system and stan-
dardized methadone treatment and weaning algorithm. At
Memorial, over 10% of NICU admissions in 2017 were for
treatment of NOWS using methadone. At Parkview, infants
required transfer from the SCN to the pediatric floor for
prolonged hospitalizations. As numbers of OENs and LOS
increased, variations in staff use of Finnegan scores, dis-
engagement of parents during prolonged hospital stay and
provider and staff fatigue were observed. The ESC
approach was quickly embraced by the majority of staff as a
way to engage parents and families when available, and the
simplified assessment tool was easily adopted. Staff “buy-
in” was critical to early success, and the prompt decreases in
LOS maintained over time contributed to ongoing staff

enthusiasm for the ESC approach. Parents also voiced
appreciation for ESC which supported staff.

Lactation support

While only a small number of mothers were eligible to
breastfeed their infants, supporting maternal lactation and
breastfeeding likely made some contribution to success.
Mothers eligible to breastfeed their infants were encouraged
to perform skin-to-skin care and feed their infant on
demand. Lactation support specialists were consulted for all
breastfeeding women and a manual or electric pump was
provided to support maternal lactation.

Providing non-pharmacologic infant care

In many cases parents or other family caregivers were not
available to help support their infants while hospitalized. To
address this, both hospital systems expanded the use of
trained volunteer cuddlers, and reduced staffing ratios to
allow bedside nurses to feed, hold and comfort newborns

Table 3 Characteristics of OEN readmissions within 30 days of initial discharge.

Patient (Pt) Birth quarter DOL
DC #1

Received
pharm therapy

DOL
readmit

Principal diagnosis on readmission Comment

UCHealth Memorial

Before Implementing ESC Pathway

Pt 1 Oct–Dec 2017 23 Y 42 Leg Impetigo, Non-accidental Trauma
(NAT), Thrush

Concern for NAT, d/c to
foster placement

Pt 2 Oct–Dec 2017 63 Y 65 Failure to thrive, inadequate oral intake Gastrostomy tube
placement

Pt 3 Oct–Dec 2017 19 Y 27 Emesis, poor feeding IV Hydration, home
in 24 h

After Implementing ESC Pathway

Pt4 Jan–Mar 2019 5 N 6 Hyperbilirubinemia Phototherapy, 24 h stay

Parkview Medical Center

Before Implementing ESC Pathway

Pt 1 Jan–Mar 2018 3 N 9 Failure to thrive, poor weight gain Increased to 24 Cal/oz
feeds

Pt 2 Jan–Mar 2018 18 Y 21 Influenza Home in 3 days

After Implementing ESC Pathway

Pt 3 Jul–Sep 2018 6 N 16 Brief Resolved Unexplained Event
(BRUE), 30 min after feeding infant
turned blue

48 h observation,
no events

Pt 4 Jul–Sep 2018 15 Y 22 Possible seizure Negative evaluation,
home 24 h

Pt 5 Jan–Mar 2019 5 N 15 BRUE, cyanosis and apnea at home Transient O2 need,
home 24 h

Pt 6 Jan–Mar 2019 4 N 11 Poor weight gain Gained weight in
hospital, home in 48 h

Pt 7 Jul–Sep 2019 6 N 32 BRUE (choking w/ feed) 24 h observation, no
concerns

Pt 8 Oct–Dec 2019 7 Y 27 Omphalitis Transported

Shifting the care paradigm for opioid-exposed newborns in Southern Colorado



experiencing withdrawal symptoms as needed. At Memorial
Hospital, rooming-in could occur in the NICU with an
identified family member or surrogate if a parent was not
available. Efforts were made to identify a guardian or foster
placement as quickly as possible to participate in care. At
Parkview Hospital, rooming-in could occur on the Pediatric
floor after maternal discharge.

Care location

The location of care for most newborns changed over the
course of the project. With decreased postnatal opioid
treatment, patients rarely required cardiorespiratory mon-
itoring. Therefore, at Memorial the large majority of
patients could remain on the mother–baby unit after ESC
and were no longer transferred to the NICU. At Parkview
patients were moved to the Pediatric floor where mothers
could stay with the newborn when beds were available, and
occasionally infants and their mothers roomed-in on the
postpartum floor after mothers’ discharge from the hospital.
Parent education and staff satisfaction were supported by
these locations of care.

Reduced postnatal opioid therapy

Both hospitals changed from scheduled methadone dosing
to intermittent “as needed” oral morphine when pharma-
cologic treatment was used, similar to Grossman et al. [12].
At baseline, Memorial hospital had a greater proportion of
patients treated with opioids for NOWS compared to
Parkview. This was in part due to the NICU setting which
included both inborn patients and outborn infants trans-
ferred for medical treatment. Also, at Parkview, rooming-in
was more available and non-pharmacologic care approaches
were already more widely in use. Nonetheless, at both
hospitals the number of patients exposed to postnatal
opioids and the number of days of exposure declined to a
similar extent. Emphasizing avoiding medication as first-
line treatment and training staff to focus on specific new-
born behaviors (rather than a numerical score) were key
elements to our success transforming care. We believe that
the type of postnatal opioid used (methadone or morphine)
is less important than a focus on optimizing non-
pharmacologic interventions and avoiding scheduled dos-
ing. While data are limited, postnatal outcomes do not
appear to differ by type of postnatal opioid exposure
[20, 21]. Nonetheless, long-term effects of limiting post-
natal opioid exposure are unknown. Clearly, studies of
infant and childhood outcomes over longer periods of time
will improve our understanding of the impact of in utero
and postnatal opioid exposure on long-term neurodevelop-
ment as well as social risk to this vulnerable population of
newborns.

Co-exposures and ESC

Importantly, multiple substance exposures were common in
this patient cohort, with 80.7% of mothers using other
substances along with opioids at any point during preg-
nancy (226 of 280), and only 19.3% using opioids alone (54
of 280). Thus, the ESC approach appears successful in
treating multiple co-exposures that might include elements
of abstinence and discontinuation syndromes, suggesting
that various exposures occurring in addition to opioids can
be assessed with ESC and treated non-pharmacologically.

Slightly more than half of pregnant women with opioid
use in our cohort were receiving MAT. Of those, 61% were
using other opioids or illicit substances, such as metham-
phetamine, amphetamines, or cocaine. As a result, we
recommend screening for other exposures continue even for
women in MAT programs at the time of delivery. Because
of multiple substance exposures, most newborns in the
cohort were not eligible to receive their mother’s own milk.

Limitations

This project has several limitations. First, while hospital
readmission rates in our cohort did not increase, it is pos-
sible that patients were admitted elsewhere after discharge
from their birth hospital. We believe this to be unlikely, as
patterns of hospital use in both counties tended to stay
within the original system of care. Also, both counties had
only one other hospital where an infant might be hospita-
lized, and primary care providers aware of the CHoSEN
QIC project and potential concerns about the impact of
earlier discharge on the community did not report other
readmissions. Second, while there were no readmissions
directly related to NOWS in the post-implementation per-
iod, it is possible that some readmissions were indirectly
related. For instance, in the Parkview cohort, patients with
BRUE as the principal diagnosis raise the question of
adequacy of family support, education and discharge pre-
paration. Finally, this project reports only the short-term
outcome of 30-day readmissions. It is unclear if greater
burdens related to infant care are being placed on families
who already bear significant social and economic stressors
or on primary care providers in these communities. More-
over, we lack data on utilization and experiences of other
community and social services or child welfare agencies.

Despite these limitations, we demonstrate that imple-
menting a simplified assessment tool for OENs focusing on
normal newborn behaviors and adopting as needed inter-
mittent postnatal opioid treatment can rapidly transform care
and significantly decrease length of birth hospitalization and
postnatal treatment with opioid medication. The ESC
approach can be successfully applied in both Level II and
Level IV, larger- and smaller-volume hospital settings to
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standardize care. In addition, the ESC approach appears to be
effective in newborns with multiple prenatal substance
exposures in addition to opioids. Readmissions related to
neonatal opioid withdrawal do not appear to be increased
using this approach. Longer term outcome studies are needed
to identify the full impact of these interventions at birth.
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